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THE STORY OF THE BATTLE OF 
PORT SAID.* 
A CHAPTER IN THE HISTORY OF THE FUTURE. 
THE 2nd of June, 1886! That was the day on 
which the battle of Port Said was fought. You 
remember that in the summer of 1882, affairs in 
Egypt had given a good deal of trouble, and it was 
considered by some that the Government had by 
no means made the best of the situation. However, 
matters were patched up somehow, but it was 
hardly expected that this settlement would last 
very long. You will remember, too, how the storm 
which had been brooding for so long at last burst, 
and how we found ourselves just before the date of 
my story, suddenly engaged in what was, actually, 
a European war. 
The causes may be brietly stated as follows : 
Egypt, as a consequence of the events of 1882, 
being brought practically under our control, the 


Turks only waited an opportunity for re-establishing | 


themselvesin their former position, and France, being 
jealous of England’s supremacy in Egypt, and having 
more leisure time to attend to foreign affairs than 
formerly, when she allowed us to settle Egyptian 
matters in 1882, joined the Turks; but Germany, 
not unwilling to embrace the opportunity, joined 
the English. On the other hand, the Russians, 
seeing a chance for forcing open the Black Sea 
ports, joined the French and Turks. 

Hence, at the time of which I speak, we found 


ourselves with the Germans and Egyptians on our | 
side, engaged in a war against the French, Russians, | 


and Turks. I have no intention of entering upon 
the political details of the day. These you well 
know, and others have described than far better 
than ever I could do. I merely remind you of 
what is absolutely necessary to lead up to the naval 


fight of Port Said. 
* 


* * 


When war was declared in May, 1886, the first 
step taken by the belligerents was to try and secure 
the Suez Canal. Our allies, the Egyptians, were 
prepared for this to a certain extent, and had pro- 
vided sufticient troops to guard the banks of the 
canal and prevent the landing of an enemy unless 
in strong force. Repeating Lord Beaconsfield’s 
move of 1878, and that of Mr. Gladstone in 1882, 
twenty thousand Indian troops were instantly or- 
dered to Egypt. 
been previously strengthened so that the Red Sea 
end of the canal was comparatively safe. It only 
remained to secure the entrance at Port Said and 
guard our road up to that point. The Mediter- 
ranean fleet was fairly strong, but taking into con- 


* In giving this account of a naval battle supposed to 
be fought in the immediate future, I have endeavoured, 
as far as possible, to introduce the actual ships and their 
belongings which would probably be in the Mediterranean 
at the time of which my story treats, but I wish it to be 
understood that the views given are my own, and that if I 
have used words or enunciated views as coming from any 
particular officer, as, for instance, the Commander-in- 
Chief of the Mediterranean, fleet flag captain, captain of 
the Hecla, &c., it is merely to imaginary characters I 
ascribe these views, and do not for a moment mean to say 


that the real officers who hold these respective positions | 


) 


are in any way responsible for them. he object of the 


The East Indian squadron had | 


sideration the powerful combination formed against 
us, it was deemed advisable that the ships com- 
posing the Channel Squadron should be ordered to 
join those in the Mediterranean, it being well 
known that the combined French and Turkish fleets 
would make a dash at the Port Said entrance to 
the canal so soon as they could collect sufficient force 
to make it comparatively safe for them to do so. 
The Reserve Squadron meanwhile was considered 
sufficient for the defence of the Channel. 

It must not be supposed that this course was 
adopted without most careful consideration, and all 
the pros and cons were discussed by those deemed 
competent to form an opinion; no decision was 
arrived at until the last moment, in fact till after 
war had been declared, when it was discovered 
that, for the vessels to be of any use, they would 
have to proceed to their destination as rapidly as 
possible. Orders to that effect were accordingly 
given. 

This necessarily (?) hurried run on the part of 
the Channel Squadron brought to light some very 
serious defects in the engines, which were to a 


great extent the cause of the battle of Port Said | 


ending so unsatisfactorily. In order to understand 


what occurred, it will be better to follow the | 


course of events. 
The Channel Squadron was lying in Plymouth 
Sound in presumed readiness for immediate depar- 
_ ture, and consisted of the following vessels : 


The Minotaur... 17 guns, flag of Vice-Admiral 


Sir James Weldon. 
Northumberland 27 
Hercules ~ a4 


Agincourt 17 ,, flag of Rear-Admiral 
Hawkins. 

Achilles ens 

Sultan ... 3 


Not a very large squadron, nor very powerful 
ships, but they had been well drilled together, and 
so far as fleet evolutions and crossing royal yards, 
little fault could be found. 

Every squadron has its particular mania; this 
squadron’s mania was fleet evolutions and nicely 


painted ships, and, indeed, they excelled in every- | 


thing which was not likely to make a mess and 
damage the paint; for the ships must be kept with- 
out a blemish to their appearance. The squadron, as 
I said, was well drilled together, and though some of 
the ships were by no means of the most modern 
type, yet the six would make a formidable force to 
| grapple with. 


| vantages under which he was labouring owing to 
the great length of four out of his six ships, and he 
| endeavoured to make up for it by insisting that 
| every captain, commander, and lieutenant should 
be thoroughly conversant with his vessel’s turning 
| powers, greatest speed, effect of helm on speed of 
| ship, power of altering heel or rolling the ships by 
the movements of the guns and crew, &c. This 
| of course was not done without great labour, and 
| many were the cold and bitter days spent by the 
officers and crews of the vessels composing the 
| squadron, noting the behaviour of their respective 
‘ships as they steamed round buoys laid down for 
the purpose, firing electric broadsides, or endea- 


story is to expose certain weaknesses in the construction | vouring to ram targets running away under canvas. 
and management of our warships, which it is believed | This last exercise was found excellent practice, for it 


can thus be more effectively dealt with than in any other | 


way. Most of these weaknesses are well known to officers 
engaged in active service, but they appear for the most 
part to be ignored by our Admiralty authorities, notwith- 
standing their undoubted importance. 








enabled the commanding officer to judge the proper 
time fer altering his helm for ramming. Officers 
rather pooh-poohed it at first, and fancied anybody 
could hit an object going along at a slow rate, but 


| Admiral Weldon fully appreciated the disad- | 


| rate. 





when it came to trying it with the ships, it was 
found by no means so easy as would appear at first 
sight, and many were the attempts made before 
anything like a fair hit could be accomplished. 
The exercise was commenced with targets, but 
after a time it became the custom to use old boats 
for the purpose; a sail was fitted and the boat 
started before the wind, the ship then ran to lee- 
ward and turning when she got toa distance of a 
mile or so from the boat, would steam up to wind- 
ward and try to ram the boat as it passed, thus giving 
to acertain extent the case of one ship charging 
another. It was wonderful how long the boats 
lasted. 

Occasionally all the ships of the squadron would 
drop their boats at the same time, and then the 
evolution became a fleet movement. Many were 
the different devices adopted by Admiral Weldon 
for the instruction and exercise of his force ; 
but my time is limited, and, as you will see, the 
squadron had no chance of proving the truth of 
the old saying that unity is strength, for owing to 
breakdowns in the machinery it did not arrive in 
time to be of much use. 

* 


| It wason May 20th, 1886, that the squadron was 
| suddenly ordered by telegraph to proceed to Malta, 
touching at Gibraltar to coal if necessary. 

You can well imagine the excitement caused in 
the squadron by this telegram, the substance of 
| which was conveyed at once by the signals: ‘‘ Get 
'up steam full speed,” ‘‘Prepare to weigh at 
| noon.” ‘‘ Captains repair on board flag-ship.” (The 
| hour at which the telegram was received was 
| 10 a.M.) 
| Such a commotion in the stokeholds, and all 

over the ships. Boats to be hoisted in, small 
| boats stowed for sea, as much fresh grub as could 
| be obtained in the time, got on board, mast and 
| sail-covers put on, guns secured, &c. Nota soul 
| in the ships right through the squadron that did not 
| feel that at last the long looked-for opportunity of 
| coming to the front-had arrived. 

| The midshipmen in particular were very intent 
|on ‘‘ doing” or ‘‘ dying,” and one of them lately 
| joined from the Britannia, aged fourteen, was 
observed taking his dirk to the grindstone to 
| have an edge put on it in plenty of time. 

You will perhaps laugh at the idea of this boy 
| preparing the bodkin given him to defend himself 
| with, but I would point out to you that if every 
one had followed his example, and had such wea- 
| pons as were at his disposal, prepared and ready in 
| time, there would have been less of that confusion 
and inefficiency at the critical moment, consequent 
jon ‘*never doing to-day what can be put off till 
to-morrow.” 

At noon the signal to weigh followed by ‘‘ Form 
| columns of divisions in line ahead” was made, and 
| soon you might have seen the vessels working up 
| their speed, and standing down Channel in two 

divisions. The Minotaur, Northumberland, and 
Hercules forming the first or starboard division, 
| while the Agincourt, Achilles, and Sultan formed 
the second or port division. After a couple of 
hours, a speed of 125 knots was obtained, and 
| the squadron steadily on at this 


* 


continued 
Not for very long, however, for at 9 P.M. 
a signal from the Achilles informed the admiral 
that she had hot bearings, and would be obliged 
to stop. You may well imagine how intolerable this 
delay was to those in the squadron, but there was no 
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help for it, and the signal was made te to atop. 


of hours were thus lost, and in twenty-four hours 
The next day matters 
became worse ; there were repeated delays owing to 


only 265 miles had been made. 


hot bearings or some other defect in the machinery. 


In fact the Achilles gave so much trouble, that the 
admiral decided not to detain the squadron on her | 
account, but to proceed as rapidly as possible and let 
the result was that | 
five of the squadron | 
having made the passage in | 


her follow as soon as she could ; 
on the 25th May, at 8 A.M., 
arrived at Gibraltar, 
four days and twenty hours. ‘‘ Coal immediately ” 
was the order of the day, the coal 
being on an average 350 tons per ship, and few 
having enough to carry them on to Malta at that 
rate. 

The authorities at Gibraltar were quite prepared, 
and there was no delay in obtaining the coal. Two 
of the ships went alongside the new mole, while 
the remainder were 
moment they let go their anchors. 

And now another blow was to fall on the un- 
fortunate squadron. The Northumberland dis- 
covered that one of her cylinders was cracked, 


which would render it impossible for her to proceed | 


for at least three days. 


The officers and men in the squadron were dis- | 
i 


here was a squadron of six ships, supposed 


gusted ; 
and able to do anything, and in four 


to be ready 


and a half days’ steaming, two of them had broken | 


down. It was too bad ‘*Why, our merchant 
steamers thought nothing of crossing the Atlantic 
at full speed, and never dreamed of a stop.” 
“The engineers must be duffers!” ‘‘They are 


careless and inefficient, and not by any means up to 
the mark,” and a great many other hard things were 
said which might or might not have had a certain 
amount of truth in them. The engineers of the 
other ships were just as bitter against their unfortu- 
nate mates in the Northumberland as any one else, 
and mayhapa little worse. They had that comfort- 
able feeling of being better than their neighbours 
which always accompanies success, or rather, in 
this instance, I should say ‘* non-failure,” for with 
them it could hardly be called success. How- 
ever, be this as it may, the fact remained that the 
Northumberland was D.Q.’d for the time, and it 
rested with the admiral whether he would wait for 
her or proceed with the remaining ships. 

Under the circumstances he telegraphed home, 
and was ordered to proceed with the remaining 
ships, and to use despatch, as a fight was imminent. 

Eight o’clock that evening (the 25th of May), 
then, saw the four ships under way, the cval 
having been all stowed on board, and again the 
twelve and a half knots were resumed. — It 
beautifully calm weather and everything went right 
merrily for thirty-six hours. The stoking was a 
great strain on the ship’s company, as the ordinary 


number of stokers was quite insufficient for the | 
and about one hundred ordinary and able* 


work, 
seamen had to be lent in order to keep things 
going. 

The principal interest of my narrative up to this | 
point has centred on the behaviour of engines, 
and very rightly too. I have very carefully fol- 


lowed the course of this squadron, not because | 


it had much to do with the battle of Port Said, but 
to show how, in the moment of need, the engines, 
which are a most important part of the ship’s arma- 
ment, failed. Several eminent engineers gave it as 
their opinion that the fault lay in the fact that the 
engines were too light for the work they had to do, 
the weight of all the parts being cut down toa mini- 
mum in order to enable the ship to carry more 
armour. Be this as it may, that there was some- 
thing wrong was very apparent. However, to cuta 
long story short, the Minotaur was the next to fall 
out, one of her connecting-rods having broken, and 
the fracture having caused other damage which pre- 


vented the disaster from being got over by simply | 


using the spare rod. 


Matters were now very serious. Only four out 


A couple | 


consumed 


supplied from barges, the | 


Was | 


| | come 


ENGIN EERI NG. 


and | 


lose any more of his vessels through accidents to ma- 
chinery, reduced the speed to ten knots, and at five | 
o'clock, on the evening of the 29th of May, the} 
| squadron, now reduced to three ships, with its two | 
steamed into Malta, having done the 
and Malta in three 


adiirals, 
980 miles between Gibraltar 
days and twenty-one hours. 

Here, as at Gibraltar, he found ev erything ready 


for immediate coaling, and he received a telegram 
from Admiral Doel informing him that the Mediter- 
ranean tleet would leave Cyprus not later than the 


) Ast June. If the Channel Squadron could reach Lar- 
/naca in time, it was to join him there, but if not, 
it was to proceed direct to Port Said, and act as cir- 
cumstances should direct. 

| As it was now the 29th May, there was little 

| chance of arriving at Larnaca in time. So Admiral 

| Weldon determined to go direct to Port Said, and 
have arrived. The Neptune turret ship, carrying 
four 38-ton guns, had been left at Malta as guard- 
| ship, but under the circumstances he resolved to 
take her on with the Channel Squadron, leaving 
the Minotaur to do the necessary work at Malta on 
her arrival. 

When the war was over, a ‘Court of Inquiry” 

' was held for the purpose of ascertaining the causes 
of the defective state of the machinery of the three 


vessels which broke down on their voyage to Malta, | 


in the course of which some 
elicited, but about that, I will tell you after I have 
finished my account of the battle. 

The morning of the 30th of May, 
four 
of the people, who crowded the roads which over- 
looked the entrance to the Grand Harbour. 
last sounds heard by the fleet as it left for 
scene of action, were the strains of 
Regiment's band at Fort Ricasoli playing ‘* Hearts 
of Oak.” 

How the old worn-out tune, from which many 
of the listeners had in less stirring times turned 
away with a shrug of the shoulders, and the ex- 
clamation, ‘*‘ Oh, that stale old tune again!” seemed 
to tind an echo in every heart, now that they felt 
there was a reality about it all, and that on 
their strong nerves and stout hearts depended the 
‘weal or woe” of old England. 

Many a man, as he heard those strains die away 
in the distance, felt a choking in his throat, and 
vowed it should be no fault of his, at least, if the 
hearts of those who were now cased in iron did not 
prove themselves as true as those who won such a 
reputation for England behind her wooden walls. 

* * * 


then, 


the 


Before proceeding to describe the battle of Port 
Said, it will be better to give you some account of 
the Mediterranean fleet, describing the vessels com- 
| posing it, and also where they were stationed. You 
| will see on looking at the list I give, that first of all 
the turret and barbette ships, next the 
broadside ironclads, then the unarmoured corvettes, 
and lastly the gun vessels. You will also observe 
that the Hecla and Polyphemus are placed by them- 
|selves; the former being a kind of floating work- 
|shop used for the purpose of making and repair- 
ing all kinds of torpedoes, of which horrible ma- 

chines she carried a considerable store, together 
with insulated wire and galvanic batteries, &c., for 
the use of the fleet; she had six 64-pounder 
guns, and the more vulnerable parts are protected 
with coal placed in bunkers specially provided for 
| the purpose, 
can possibly avoid it. On the other hand the Poly- 
phemus is intended to fight anything she may meet; 
{she is what is called a ‘‘steel torpedo ram,” and 


a powerful ram ; besides, she can steam 
and is so low in the water that she is a| 


and with 
very fast, 


Admiral W eldon hi aving by aa experience ‘dines: 
vered the inability of his squadron to maintain a high 7. 
rate of speed for a few days’ continuous steaming, 
yeing determined that, if possible, he would not | 


proceed thence towards Cyprus should the fleet not | 


curious facts were | 
saw the) 
ships steaming out of Malta amid the cheers | 
The | 


the 101st | 


but she is not intended to fight if she | 


carries no guns, but is well supplied with torpedoes, | 
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Guns, Tons, H.P, 
Monarch 5 os i 8320 7840 
| & Neptune 6 9310 8070 
9. Rodney 10 9600 7500 
10. Rupert... 8 5440 4630 
11. Thunderer ; 4 9330 6070 
Broa side Tronclads. 
; 12. Alexandra 12 9490 
| 13. Invincible 14 O10 
14. Superb... 16 9170 
15. Temeraire s 8 8540 
Unarmoured Corvettes 
| 16. Cordelia 10 " 9380 2420 
| he 10 3730 7330 
| 18. Mercury ; 10 3730 7290 
i 10. Rover ... : st 14 3460 4960 
|} 20. Sapphire 12 1970 2360 
| 21. Thetis . : 14 1860 227 
pesmi Ships. 
| 22, Polyphemus 23. Hecla. 
Gun Vessels. 
24. Beacon 28. Coquette Viretly 





25. Bittern 20, Decoy 3%. Foam 

26. Cherub 30. Don 34. Lily. 

27. Condor 31. Falcon 
| Although all these vessels were in the Medi- 
terranean when war was declared, many were 


scattered about protecting our merchant shipping ; 
but this duty was intrusted to the small craft, so 
that all the ironclads were available, and took 
part in the battle of Port Said, with the exception 
of the Neptune, which had been left as guardship 
at Malta in case her presence might be required. 

The Colossus was the flagship of Vice-Admiral 
| Doel, while Rear-Admiral Sir Mabrewell Hearless, 
lately appointed second in command of the fleet, 
flew his flag on the Inflexible. 

The organisation of the fleet was as follows : 


First Subdivion,. Third Subdivision. 


1, Colossus. 9%, Inflexible. 

| 2. Alexandra. 10. Invincible. 

| 3. Howe. 11. Dreadnought. 
4. Rupert. 12. Hotspur, 


Fourth Subdivision. 
13. Rodney. 
14. Superb. 
Thunderer. 


Second Subdivision, 
5, Collingwood. 
Temeraire. 

7. Monarch. 

Poly phemus. 

Tn organising his fleet in this manner, Admiral 
Doel’s idea was, that, so far as possible, each sub- 
division should be complete in itself, and that all 
should be of about equal strength, and have, in 
addition to the vessels carrying heavy guns, a ram. 
The Rupert, Hotspur, and Polyphemus trusting to 
their torpedoes and ramming powers for offensive 
purposes, were considered the rams of the fleet. 

Until war was imminent, the Mediterranean fleet, 
had been kept at a very low figure; hence, the 
vessels now formed into these four subdivisions had 
only lately been brought together, and there had 
been little opportunity for drilling. But, now that 
they were assembled, preparations were made as 
rapidly as possible; the ships as they came in had 
to coal, and get themselves into fighting trim. The 
nicely painted masts and yards, the neatly furled 
sails, the different makeshifts and dodges which 
are the delight and pride of the Mediterranean fleet, 
had to be got down and removed, in fact every- 
thing in the way of sails and spars, not absolutely 
necessary, was, by Admiral Doel’s orders, sent on 
| shore. 

Yes, those masts and yards, which had been the 
cause of so much heart-burning and jealousy, and 
|which it had been the principal object of every- 
body since coming upon the station, to get up and 
/down more smartly than his neighbours, were now 
; all condemned as useless ; and only one suit of top- 
sails, courses, and fore and aft sails were retained 
on board. The topmasts were housed, the topsail 
yards got down on deck, and those ships which had 
been supplied with them, got their torpedo spars 
and nets into place. 

This last gave more trouble than you would at 
| first expect; for, however well-fitted they may be, 
the arrangements are complicated, and the men had 


of the original six ships remained, and now here | very difficult object to hit with shot or shell ; she | to be thoroughly at home with the work before 


was the flag-ship disa! ea and badly too. Admiral 
Weldon was very much annoyed ; nor was he by any 
means certain with whom the fault lay, but he deter- | 
mined that there should be a strict investigation 
into the matter, at alater period. Now, however, 
there 
a bad job, and he decided t» shift his flag to the 
Hercules, and to leave the old Minotaur to make 
the best of her way to Malta. This he accordingly 
did, and the three ships, Hercules, Agincourt, and 
Sultan, proceeded on their way. 


was nothing to be done but make the best of | 


was an experimental ship, and was sent to the, 
| Mediterranean to prove what she could do in actual | 
warfare. 
List of Vessels in the Mediterranean. 
Turret and Barbette Ships. 


Guns. Tons. H.P. 

1. Collingwood 10 9150 7120 

2, Colossus bas 10 9150 7090 

| 3 Dreac Inought .. 4 10,820 8210 
| 4. Hotspur 4 4010 3060 
5. Howe ... = 10 9600 7640 

6. Inflexible _... ie 4 11,880 8010 


they could do it smartly. However, the fact was 
staring them in the face, that they must be pre- 
| pared to face an attack of torpedo boats at any 
| moment, and those ships which had not been sup- 
| plied with proper torpedo nets and spars, had to 
| extemporise a defence by means of outriggers 
|formed of small spars, to which was suspended 
canvas to a depth of 15ft., the bottom edge of 
which was kept in its place by means of small 
weights. The studding and light sails were used 
for this purpose, 
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The fleet was now lying at Lanarca, and, in order 
to exercise the men, it was arranged that every day 
two boats of each division should attack some 
vessel specified in another; of course, the vessel 
attacked having no previous intimation of the 
fact. 

These attacks took place during the day, because 
it was possible that at any time a real attack might 
be made, and it was not considered advisable to 
run the risk in the dark at night, in the one case, 
of a real attack being made and met with blank 


cartridge, under the impression that it was only | 


exercise, or, in the other, of our own boats being 
fired into, being mistaken for those of an enemy. 

There was also plenty of heavy gun drill and 
practice at moving targets, for it was soon found 
that most of the captains of guns were unable to 
lay and fire a gun with sufficient precision to de- 
stroy a torpedo boat, in the very short space of 
time that would be available in the event of their 
ship being attacked by one of these small craft. 
The torpedo boats, too, were not allowed to be 
idle ; they were supposed to be ready and available 
at any time; so they were, as regards the proper 
amount of stores, &c., but that was all. Certainly 
the men had had plenty of practice in time of 
peace, when it was found so much pleasanter to do 
their work without the inconvenience of sheltering 
themselves behind the shield, that they were con- 
stantly exposing themselves to the fire of an enemy ; 
the officer, too, preferred standing up, as he could 
see better. But now all this was changed, and 
every exercise had to be carried out in exactly the 
same manner as though they were attacking an 
active enemy ; and it was soon found that working 
the gear from under cover was a very different 
affair from working it in the open. 

You may be surprised that all this should have 
been found necessary when there was a chance of 
war; but if you only knew how many of the 
exercises are carried out on some ships you would 
not be astonished. I do not mean to say that all 
the ships were alike, one or two with energetic 
captains were found, on trial, to be admirably 
drilled. 

Affairs were in this state till early on the morn- 
ing of the 3lst May, when orders were received for 
the vessels to get up steam and proceed to Port Said. 
Of what occurred subsequently you will be able to 
form a good idea from the account of the battle 
written to me by my old friend Forrest, who was 
then gunnery lieutenant of the Colossus. His letter 
was dated from Alexandria a few days after the 
battle. He, as you know, was a man of great 
coolness and power of observation, and from his 
position as gunnery lieutenant of the flag-ship, had 


an excellent opportunity of seeing what was going | 


on, of which he did not fail to avail himself. 
(To be continued.) 


ENGINEERING AND METAL 
EXHIBITION. 

Tue character of exhibitions appears to be under- 
going a steady change. Manufacturers have long 
known that immense crowds of the general public, 
who block all the gangways and form permanent 
obstructions about any object that ‘‘ goes round,” 
are of no advantage to them in promoting the sale 
of their goods, and that half a dozen people who 
come to buy are more important than as many 
thousands who are brought by curiosity, or a 
desire to kill time, but yet it has generally seemed 
impossible to organise an exhibition in which the 
gate-money should not be a preponderating con- 
sideration, and hence exhibitors have been detained 
for weeks, under very heavy expenses, as asource of 
amusement for the public, while the actual business 
that they have transacted, and the distribution of 
information concerning their wares in suitable chan- 
nels, might have been effected in one-fourth of the 
time. It has been left for Mr. Samson Barnett, Jun., 
to change all this, at least as far as engineering and 
its allied industries are concerned, and to promote 
a gathering, which while exceedingly interesting 
to all persons connected with mechanical pursuits, 
will not be swamped by mere sightseers. The Ex- 
hibition, which opened at the Agricultural Hall 
yesterdxy, is conceived upon a broad business basis, 
and is intended to act asa kind of ‘‘high change” 
where manufacturers, buyers, and sellers may meet 
not only for making bargains, but for the inter- 
change of ideas, and for learning the progress of 
manufacture and the feeling of the trade. Instead 
of the show dragging wearily through the autumn, 


TRADES 





it will be open only from the 5th to the 21st, and 











| pinions, propeller blades, manholes, and the like, 
hence everything must be done rapidly, and there | are shown by Messrs. Sutherst and Southorn, who 
will be a reasonable certainty of meeting principals, | obtained a medal for the quality and uniformity of 
jinstead of representatives merely, who are often | their metal at Tynemouth last autumn. 

chosen more for their fluency than for their me-| Messrs. Campbell and Schultz, the London agents 
chanical knowledge. of the Landore-Siemens Steel Company, exhibit a 

The opening day saw the whole base of the | case containing a selection of the various sections 
Agricultural Hall tilled with machinery and speci- | of their steel bars rolled for shipbuilding, bridges, 
mens of manufacture, and most of the stands were | and other constructive purposes. They also show 
| ready for inspection, while the remainder wanted, | samples demonstrating the ductility of the material 
|as a rule, but little to complete them. The main | usually supplied in plates, rivets, &c., and for the 
object of the show has been kept steadily in view, | shells, flues, and fireboxes of boilers, together with 
*|several samples of solid drawn steel tubes in 
various progressive forms of manufacture, deep 
stampings, forged tests, bent bars, &c., all illus- 
trating the purposes for which mild steel is used. 

The most important branch of the exhibits of 
Messrs. Whitley Partners, Leeds, consists of cylin- 
drical bronze shells cast on their patent principle 
| for the linings of cylinders and pumps, and for the 
| covering of shafts for ship propellers and for other 
| purposes, such as piston rings, calico printing, 
| felling, milling, and embossing rollers. The greatest 
advantage resulting from their process lies in the 
extreme density of the metal, and the perfect 
| homogeneity of the entire mass, which under great 
and varied tests gives results that show a gain 
of 30 per cent. as compared with the same ma- 
terial when cast in the ordinary way. Another 
great feature in the patent castings is the mathe- 
matical precision with which the circle of these 
sastings 1s maintained, so much so that a cylinder, 
| roller, or bush may be turned up with a cut of less 
than 3nd of an inch, thus leaving the base of 
crystallisation on the outer surface. For propeller 
shaft bushes, cylinder and pump linings, and 
pump rams for sea-going boats, we have no doubt 
Messrs. Whitley will find a wide field for the pro- 
ducts of this remarkable improvement. This tirm 
also exhibit propellers cast in nickel bronze suit- 
able for yachts, and the Allen’s patent 
steam engine governor. The list of their exhibits 
is completed with a selection of highly-finished 
gun-metal fittings, and an assortment of Peet’s 
patent stop valve. 

One of the largest exhibits in the building is that 
of the Leeds Forge Company, who show a great 
number of Fox’s corrugated flues in various stages 
of manufacture. These, together with a large boiler 
by Messrs. Hopkinson and Co., of Huddersfield, 
which is likewise fitted with Fox's flues, we shall 
notice in a more detailed way next week. Among 
the other boilers is one we illustrated and described 
on page 581 of our last volume, viz., the Sharpe- 
Palmer boiler. At the date of our former notice we 








|and there is a gratifying absence of those ‘‘ bazaar’ 
| stands, which seem to travel from place to place 
and obtrude themselves whether they have any 
| connexion with the object of the exhibition or not. 
| Of course, under the wide range embraced by the 
title there is naturally a great diversity of articles, 
so much so that it is almost impossible to attempt | 
jany classification, and consequently we must take 
them as they come, restricting our notice this week 
to those that were earliest in place. 

The first novelty that strikes one, even before 
entering the building, is the season ticket, which 
is stamped in ‘‘delta” metal, a new variety of | 
| yellow brass, the invention of Mr. Alexander Dick, 
Cannon-street, formerly of the Phosphor-Bronze 
Company. Inside we find a large display of this 
|metal, in ingots, plates, rods, wires, and finished 
articles for a great variety of purposes. From tests 
made by Mr. David Kirkaldy, so lately as June 13, 
it appears that the ultimate stress that can be 
borne per square inch by ‘‘ delta” metal is, rolled, 
33.9 tons; rolled and annealed, 29.8; and cast, 
20.9; the ultimate extension in ten inches being 
21.6, 34.7, and 19.1 per cent. respectively. The | 
great strength and tenacity of the metal, coupled 
with its ability to be forged, have recommended it 
for torpedo work, while lately it has been found | 
useful in the manufacture of gas meters, 
it withstands the corrosive action of the gas. 
The fittings of the tramear exhibited by the 
Falcon Engine and Car Company are east from 
delta metal, while the railings are forged from the | 
same material. The subject of metals brings us to | 
one of the largest exhibits, that of Sir Joseph | 
Whitworth and Co., who contribute a very fine and | 
interesting collection of articles made from their | 
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fluid compressed steel. The most noticeable is a 
hollow propeller shaft, 55 ft. long and 18} in. in 
diameter, with a 10 in. hole through it, and weigh- 
ing 15} tons. It is claimed for this shaft that it is | 
28 per cent. lighter and 30 per cent. stronger than | 
it would be if made of solid wrought iron. The | 
metal is subjected to great pressure while in a fluid | 
state, and the ingots thus obtained are afterwards | were obliged from want of space to defer the account 
forged to the required shape by hydraulic pressure. | of its capabilities. This we now publish, the source of 
|In addition to this large shaft there is a single-| our information being the report of a careful trial 
throw crankshaft, 16? in. in diameter by 10ft. 3in. | made by Mr. Wilson Hartnell at the works of the 
jin length, and weighing 5 tons 4 ewt. Another} makers, Messrs. Abbot and Co., of Newark. The 
use for which the Whitworth steel has been found | boiler selected for trial was of 12 horse-power, 
very advantageous is illustrated by a cylinder | 4 ft. in diameter outside, 9ft. high, and about 10 ft. 
| lining with an internal flange for a marine engine. | over all, including the ash-pit. The internal fire- 
| This was made from a hoop of fluid pressed steel, | box was 3 ft. 55 in. in diameter, and 5 ft. 6 in. 
enlarged to size by forging, the outside diameter | high above the top of the grate bars; the tubes, 
being 8lin., inside diameter 77 in., the length | thirty-four in number, were 2 in. in diameter and 
59in., and the weight 65 ewt. Besides this there! 3 ft. 2 in. long; the area of the grate 9 square 


g; 
stands a 14-in. air vessel to contain the compressed | feet, the heating surface 141 square feet, the ratio 
air for the propulsion of the Whitehead torpedo. | 

! 


of heating surface to grate surface 15.66, the ratio 
The thickness is from 0.25 in. to 0.33in., and the | 


of area through tubes to grate ;/;, and the ratio of 
testing strain is 1500]b. per square inch. The| 5. The boilers having been 


chimney to grate 75. 
same firm show specimens of their machine tools, | filled with water at a temperature of 55 deg., the 
and of their celebrated gauges, surface plates, and | fire was lighted, and in forty-four minutes the 
;standard measures, all of which are very well! pressure rose to 8 lb. The steam jet was then 
known, as they are to be found in nearly every | turned on, and in 18} minutes the pressure rose to 
workshop. There is no doubt that in view of the | 601b.,after which the tire and the ashes were entirely 
sharp discussion that has lately taken place between | raked out, and the trial commenced. The fire 
the advocates of solid and hollow shafts this stand | was relighted with 10 lb. of dry wood, and the 

steam was used partly to drive the works 


| will attract much attention. Whatever opinion 

may be held as to the best form for shafts there | engine, partly to maintain a moderate jet in the 
ean be nothing but admiration for the magnificent chimney, and was partly blown out at the safety 
valves. The length of actual trial was two 


quality of the Whitworth steel. 

Samples of iron and steel of a description specially | hours and thirty minutes, and during that time 
suitable for all high-class machinery, for guns and | 309 Ib. of Shireoaks bituminous coal were burned, 
rifles, and for every purpose in which uniform|and the net amount of water evaporated was 
strength and freedom from flaws is required when | 255 gallons. The coal burned and water eva- 
turned out bright, are shown by Messrs. W. Marshall | porated per hour were respectively 123 Ib. and 
and Co., Gun Barrel Iron Works, Smethwick. The | 102 gallons, which is equivalent to 9.87 1b. of water 
specimens are of various sizes, and have been sub-| evaporated from 212 deg. at atmospheric pressure. 
jected to many tests by punching, twisting, bending, | The work done per hour per square foot of heating 
and the Jike, both hot and cold, in order that their | surface was—coal burned .88 lb., water evaporated 
great ductility and freedom from flaws may be evi- 7.21lb. The coal burned per square foot of grate 
denced. Another material, which is now taking avery | area was 13.7 lb., per square foot of tube area 

|important place in constructive work, is cast steel. | 237 Ib., and persquare foot of chimney area 137 Ib. 
' A large variety of articles in this metal, such as! The boiler in this trial was heavily worked, and 
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VELOMETER AND UNIVERSAL GOVERNOR, CONSTRUCTED BY MESSRS, 





RETURN TUBE BOILER, CONSTRUCTED BY MESSRS, 


beyond what would be the usual load in practice. 
This is shown by the large amount of water evapo- 
rated per square foot of heating surface, being at 
the rate of one cubic foot of water per hour for 
each 8.7 square feet of heating surface. The area 
through the tubes compared with the grate is less 
than half the usual proportion; this limits the 
amount of fuel which can be burned; or from 
another point of view the grate is about twice as 
large as usual in proportion to the least flue area. 
With a powerful draught and a highly bituminous 
coalthis may be useful, but with a slow draught 
the area through the tubes might have to be | 
doubled ‘in order to obtain the full value of the 
heating surface. 

Messrs. S. Hodge and Sons, of Millwall, exhibit | 
one of their patent return tube boilers, of which we | 
give an engraving on the present page. This boiler | 
is 4ft. Jin. in diameter and 6 ft. 9in. long; it 
contains a single furnace 2ft. in diameter, above 
which are placed two groups of tubes. One 
of these groups of tubes extends from a combustion | 
chamber, with which the furnace communicates, to 
the front end of the boiler, while the other group | 
traverses the boiler from end to end, The pro- 
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8. HODGE AND SONS, MILLWALL. 


| ducts of combustion thus pass from the furnace and | 


combustion chamber through the first group of 
tubes to the front smokebox, and thence traverse 


the second group of tubes to the flue leading to the | 
| side of the diaphragm, is led off the pipe M E, which 


chimney. This arrangement of boiler is very com- 
pact, and we understand that very good economical 
results have been obtained with it. In larger 
boilers of the same type Messrs. Hodge use two 


furnaces, both working into one combustion cham- | 
ber, which communicates with the tubes in the same | 


manner as that now illustrated. 


The Hotchkiss mechanical boiler cleaner, which | 
| it is stated, that the muddy deposits and sediments 


is exhibited by Captain Horatio Nelson, of 90, 


Worship-street, E.C., is an interesting apparatus | 
which deserves the attention of boiler owners. It | 


is well known that solid matters will be chiefly 


thrown down in the quietest part of a boiler, and | 


the object of the arrangement under notice is to 


provide such a quietest part outside the boiler 


proper. Referring to the illustration which we 
give on page 9, it will be seen that the apparatus 
consists of a globular receptacle or reservoir 


(which is generally most conveniently placed on 
the top of the boiler A), this reservoir being par- | 
Inside | 


| tially divided by an internal diaphragm G. 


AND CO. 








(For di scription, see page 6 





(For description, see below). 


the boiler, on the low-water line O, O, is fixed a 
funnel C, this funnel communicating by the pipe and 
connexions K, L, D, N, with top of the reservoir B. 
Also from the top of the reservoir, but on the other 


communicates with the lower part of the boiler. 


| Valves are provided at H H, for shutting off the 


apparatus from the boiler when required, while 
from the bottom of the reservoir a pipe F is led to 
the blow-off cock I. When the boiler is at work a 
circulation is set up through the apparatus in the 
direction indicated by the arrows, with the result, 


in the water become entrapped i: the reservoir B 
before they can be baked into scale. The deposits 
so thrown down are removed from time to time by 
opening the blow-off cock I. So far as we are aware 
this boiler cleaner has not yet been applied in this 
country, but a large number of the apparatus are 
being used by well-known firms in the United 
States, and we understand with very succeseful 
results. 

Messrs. Livet and Co., of Short-street, Fins- 
bury, exhibit a number of drawings and models 
illustrative of their system of setting boilers and of 
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Wery’s ‘‘atmospheric funnel.” Messrs. Livet’s 
system of boiler-setting includes a special arrange- 
ment and proportions of flues and a special form of 
firebars. We shall next week illustrate this arrange- 
ment of setting, and we shall therefore for the 
agp postpone any detailed description of it. 
We may, however, say here that quite apart from 
any question of economy of fuel, the arrangement 
is one which deserves favourable notice from the 
great facilities which it affords for a ready examina- 
tion of the boiler su set. 

The Venetian Air Valve Furnace Bar Company, 
of 36, Walbrook, E.C., offer a firebar which has 
the peculiarity of lying across the furnace instead 
of lengthwise as is usual. The bars have each a 
narrow upper edge with heavy projections or teeth 
on either side, and when in position the projections on 
one bar take into the spaces of the next, ample room 
being left between the two for entrance of air. As 
it is, of course, impossible to use a pricker or slicer 
with such bars, each is hung in trunnions and is con- 
nected to a system of levers by which it can be 
rocked from side to side to break up the clinker. 
When the bars are tilted the airways between them 
become contracted, until in the extreme position 
they are closed, and hence the tires can be banked 
without closing the damper, andthe distilled gas finds 
its way to the uptake instead of into the stokehole. 
Another variety of firebars, called smoke con- 
suming furnace bars, are exhibited by Messrs. 
Murfet and Dobson, of New Lenton, Notting- 
ham. In these the upper surface on which the 
coal lies is made very narrow, and follows a 
zig-zag or wavy line, so that while there is a very 
great area of air opening, there are no large 
spaces through which small coal can drop into the 
ash-pit. The ends of the bars are bent upwards 
to form a hollow bridge through which streams of 
air, heated by their contact with the hot iron, are 
delivered to burn the smoke. It is claimed that 
these bars admit considerably more air than other 
kinds, and that they will not warp, no matter how 
long they may be, as the heaviest and strongest 
part of the bar is underneath, where it is not 
affected by the fire. A third firebar is shown by 
Messrs. Clarke and Co., Nottingham. The upper 
side of each bar follows a waved or sinuous course, 
so that the edges resemble a rack with rounded 
teeth. Air channels are cored through each tooth, 
and these together with the spaces between adjoin- 
ing bars present a large area of air space. It is not 
very clear how the clinker is to be broken up as 
there is no line for the pricker to follow, but from the 
very satisfactory testimonials received by the makers 
it would seem that no difficulty is experienced from 
this cause. The same firm exhibit an automatic 
smoke consumer of a well-known type, in which 
airways through the bridge are guarded by valves, 
which are raised by the action of opening the door, 
and are gradually closed by the leakage of an air 
cylinder, acting as a cataract. By this means a 
current of air is admitted to meet the gases every 
time the fire is fed, and is gradually cut off as the 
lighter constituents of the fuel are driven off. 

Messrs. Sheppard and Son, of the Ebro Works, 
Tividale, Tipton, exhibit their patent Dudley 
feed-water heaters. The tubes are made of solid 
drawn brass, and being straight, and fixed only at 
one end, they are free to expand and contract with- 
out injury with the varying temperatures to which 
they are exposed. An easy passage for the exhaust 
steam is secured, the aggregate area of the spaces in 
the tubes being greater than that of the exhaust pipe, 
and a relief valve is provided, which acts auto- 
matically to allow any surplus steam to escape 
freely. The brass heating tubes are hermetically 
closed at their tops; and their lower ends, which 
are open, are expanded into the bored holes of the 
upper tubeplate. Steam from the exhaust pipe is 
delivered to the upper ends of these tubes through 
smaller internal tubes, which are screwed into the 
lower tubeplate, and, of course, are open at both 
ends. In this way the waste steam is conveyed to 
the hottest water at the top of the water casing, 
and, passing down the annular spaces between the 
two tubes, gives out its remaining heat to water 
of lower and lower temperature. The water to be 
heated is admitted at a distance from the bottom 
of the water casing, so as to allow impurities in 
the water to settle and be blown off periodically by 
the gun-metal blow-off cock. In common with other 
pumping arrangements an air chamber is provided 
at the top of the heater, forming an elastic air 
cushion against the strokes of the feed-pump. 

Messrs, W, Reid and Co., of London and New- 








castle, have as usual a large collection of engineers’ 
sundries, including gauges, pumps, pitchometers, 
and the like. Many of these were described by us 
in connexion with the Tynemouth Exhibition, but 
among the novelties we notice several forms of tube 
stoppers, intended mainly for marine use. In the 
first a distance piece consisting of a length of gas 
pipe with a flange at each end is placed in the leak- 
ing pipe, and then a plug of asbestos is inserted at 
each end. A screwed rod passes from end to end 
through the gas pipe and the plugs, and carries two 
conical pieces or wedges, which can be forced into 
the plugs by a nut, and so expand them until they 
completely fill the ends of the tube, and so stop the 
leak. In Morgan’s appliance a second tube is in- 
serted into the damaged one, and expanded at each 
end into its place. The interior tube is inserted 
into the damaged one from the smokebox end, and 
slides easily through it until nearly home, when 
the last few inches, which are made a driving fit, 
are forced in and stop the flow of water or steam 
at that end. The other extremity, at the combus- 
tion chamber, is then expanded by a long-handled 
expander inserted from the smokebox end. When 
that part has been made good, the same expander, 
with the long bar removed, can be used at the other 
tubeplate. In addition to these two, the same 
tirm shows also specimens of Boaz’s and Turner’s 
stoppers, which are better known than the pre- 
ceding. Full descriptions may be found in Messrs, 
Reid and Co.’s new catalogue, which is quite a 
directory of handy appliances for engines and 
steam users. 

A new form of reducing valve, which contains 
neither piston, diaphragm, or mercury, is shown by 
Mr. J. J. Royle, of Manchester. Its construction 
will be readily understood upon reference to the 
vertical section shown on page 9. The steam 
enters, at full pressure, through an equilibrium 
valve at the bottom, and escapes through a valve 
on the top loaded to the desired reduced pres- 
sure. Between the two valves there is inter- 
posed a bell dipping into water, and provided with 
a small hole which allows the steam to tlow from one 
side to the other. When. the apparatus is out of 
action the bell falls to the bottom of the casing in 
which it is contained, and being connected by a rod 
and a lever to the inlet valve, it at the same time 
opens wide the communication with the steam pipe. 
As soon as the steam enters it passes into the bell 
and through the hole into the casing until the pres- 
sure becomes sufficient to lift the escape valve. 
This produces a difference of pressure between the 
two sides of the bell, which immediately rises, closing, 
or partially closing, the inlet valve. Eventually 
a position is attained at which the flow of steam is 
equal at the three orifices, and the bell will remain 
stationary. Any alteration of the consumption of 
steam on the reduced side will affect the escape 
valve, and bring about a new position of the bell 
and main valve adapted to the altered conditions. 
It will thus be seen that the controlling agent is the 
escape valve, which in turn regulates the bell, and 
through it the main inlet valve. Mr. Royle shows 
also three varieties of steam traps ; the first is an 
open-topped one, and is well known ; the second 
an expansion trap, and the third a new form of 
syphon trap. These we shall probably refer to in 
our next week’s notice. 

Messrs. Dewrance and Co., of Great Dover-street, 
S.E., show in addition to their much appreciated 
asbestos-packed fittings, cocks, water gauges, and 
the like, a new form of marine engine governor for 
the prevention of racing. It is of that type in 
which the effect is derived from the variation of 
the head of water over the screw shaft as the 
vessel pitches, and bears a strong resemblance to 
the old-fashioned wheel barometer, the head of 
water over the screw shaft taking the place of the 
atmospheric pressure, and the float which moves 
the hand, or in this case the throttle valve, being 
transferred to the longer leg of the mercurial 
column. The apparatus consists of a closed casing 
partly filled with mercury, and into this there dips 
a pipe containing a heavy iron weight which floats 
in the liquid. The casing is placed in the screw 
shaft alley and is connected by a tube to the sea, 
so that the head of water acts upon the mercury, 
forcing it up the dip pipe carrying with it the weight 
to a height of about as many inches as there 
are feet of water over the screw shaft. As soon 
as the stern of the vessel commences to lift the 
pressure is relieved and the mercury and weight fall 
together, operating by their descent the throttle 


| 





valve, The special advantage of the arrangement 


lies in the fact that the motion of the fluid column 
is very small, and consequently occupies very little 
time, the mercury only moving a few inches, while 
if the cistern and connecting pipe are of consider- 
able cross section there need be scarcely any disturb- 
ance of the sea water. The shank of the weight 
projects through the neck of the dip-pipe without 
any necessity for a stufling-box, and hence there is 
scarcely any friction to be overcome. 

Since the Naval Exhibition of last year the 
patentees of the Churchill marine engine governor 
and Durham’s velometer have united their forces, 
and at the present Exhibition Messrs. Durham, 
Churchill, and Co. show in action examples of both 
the varieties of governor made by them. We 
illustrate both these on page 4, while of the 
Durham governor we also gave a perspective view 
on page 317 of our thirty-third volume. In both 
these governors the varying resistance at different 
speeds, of a fan revolving in a reservoir containing 
oul, is relied upon to shift the slide valve of a small 
auxiliary steam cylinder, the piston of which is 
coupled to the throttle valve of the engine to be 
controlled. In Durham’s velometer, shown by 
Figs. 1 and 2 of the views on page 4, the fan is 
held by a central spindle which does not rotate, 
while the surrounding casing or oil reservoir is 
carried by a revolving shaft which is driven as 
follows: On the shaft is cut a guide threaded screw 
which is fitted with a nut having a circum- 
ferential groove formed in it as shown, this 
groove receiving a pair of pins which project 
from one arm of a bell-crank lever. Projecting 
from the nut are a couple of arms each having 
formed on it a slot through which passes a pin 
screwed into a boss formed on a driving shaft which 
is co-axial with the shaft carrying the oil reservoir 
or fan casing. It will be seen from this arrange- 
ment that the nut must rotate with the driving 
shaft, but it isat the same time free to move longi- 
tudinally with regard to the latter. It is evident 
that if there was no resistance to the longitudinal 
movement of the nut, the latter would by the rota- 
tion of the driving shaft be simply screwed along 
the spindle carrying the fan casing, while on the 
other hand if the longitudinal movement of the 
nut was resisted, and the spindle carrying the fan 
casing was perfectly free to rotate, the nut when it 
received rotary motion from the driving spindle 
would cause the rotation of the fan casing spindle 
also. In the velometer both movements of the 
nut are subject to a variable resistance, the 
longitudinal movement being opposed by a spring 
which acts on the shorter arm of the bell-crank 
lever, while the rotary motion is opposed by 
the resistance to which the fan casing is subjected 
as it—charged with oil-——revolves round the 
stationary fan. These two resistances have to 
balance each other, and hence it follows that for 
every speed of rotation of the fan casing, there 
must be a certain pressure exerted by the spring 
on the bell-crank lever, and if the speed of rotation 
of the fan casing exceeds that for which the spring 
pressure is set, the bell-crank lever is moved and 
its shorter arm made to act upon the slide valve 
of a small auxiliary steam cylinder placed as shown, 
the piston rod of this cylinder being connected 
to the throttle valve of the engine from which the 
velometer is driven. Of course the arrangement 
is such that if the engine exceeds the desired speed 
the movement of the slide valve of the auxiliary 
cylinder thus caused so affects the steam distribu- 
tion to that cylinder as to produce a movement of 
the piston which will close the throttle valve. As 
shown in the engraving, the driving shaft of the 
velometer is provided with fast and loose grooved 
pulleys for receiving a driving band, the loose 
pulley being made somewhat smaller than the other, 
so that when the band is placed upon it its tension 
is partially relieved. 

In Churchill’s universal governor shown by 
Figs. 3 and4 on page 4, the fan casing is sta- 
tionary and the fan revolves, it being mounted on 
a spindle which has also fixed on it a collar or 
cam of the shape shown in the section Fig. 3, the 
annular flange of this collar having a pair of 
notches formed in it. In these notches rest a pair 
of rollers carried by the arms of a crosshead fixed 
on another spindle which is co-axial with the fan 
spindle, and which passes up a hole bored in the 
driving spindle as shown in Fig. 3. This cross- 
head is driven by means of another flanged 
collar, which is fixed on the driving spindle, 
and which has its flange notched to take hold 
of the friction rollers mounted on the cross- 
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head arms already mentioned. The effect of 
this arrangement is that when the driving spindle 
is rotated the crosshead must rotate with it, 
and in so doing it must either drive the fan 
spindle by the first-named rollers acting on the 
cam notches, or the rollers must move up the in- 
clined sides of these notches, and in so doing cause a 
longitudinal movement of the crosshead with regard 
to the driving spindle. But any such longitudinal 
movement of the crosshead is resisted by the spring 
shown, this spring acting through a lever on to a 
sleeve, which slides on the driving spindle, and 
which, by means of a pin passing through a slot in 
the spindle, acts upon the small spindle, which 
carries the crosshead already spoken of. The resist- 
ance to the longitudinal movement of the crosshead 
opposed by the spring, has to balance the resistance 
to rotation of the fan spindle due to the presence 
of oil in the fan casing, and thus if the governor 
be driven at a speed exceeding that for which the 
spring is set, the crosshead will move longitudinally, 
and by means of a bell-crank arm on the spring 
lever will operate the slide valve of an auxiliary 
steam cylinder, thus causing the steam to be so 
distributed to that cylinder as to produce a move- 
ment of the piston closing the throttle valve of the 
engine to which the governor is connected. Inthe 
Durham governor the construction is, as will be 
seen, such that the governor will act equally well 
in which ever direction it may be driven, while the 
auxiliary steam cylinder is so mounted that it. can 
be turned in any direction on one plane, the valve 
spindle being placed in the axis of rotation. This 
latter feature is a great convenience in fixing 
this governor. Both the velometer and universal 
governor have now been very extensively applied 
to marine engines, and they have both been found 
to do excellent service at sea. 

Messrs. Boult Brothers and Co., of 38a, King 
William-street, E.C., show a number of Baird’s 
sight-feed oil cups, one of which we illustrate 
at page 8. In this type of apparatus the oil is 
forced out drop by drop, and its place is taken 
by water resulting from the condensation of steam. 
The oil, which is shown by cross hatching, is 
placed in the central cup, and the steam is con- 
nected to the cock at the left-hand of the figure, 
where it is admitted through an adjustable opening. 
As it condenses it gradually accumulates a head of 
pressure which raises the oil in the cup until it over- 
flows the lip of the central pipe, and falling down it 
emerges at its opposite end into a glass tube, filled 
with water through which it rises drop by drop in 
full view of the attendant, escaping past the cock into 
the steam pipe or valve chest. Thus the speed of 
delivery is perfectly well known, and can be regu- 
lated to a nicety. The valve a commands the 
communication between the condenser and the 
oil-cup, and when it is down the action ceases. 
Its lever is intended to be connected by a cord to 
the spindle of the regulator, so that the act of 
opening the starting valve automatically turns on 
the oil, and vice verséd. Thus there is no waste of 
lubricant when the engine is at rest. The appa- 
ratus is thoroughly well made, and should find a 
ready reception among steam users. 

The Exhibition is not rich in boiler and bridge 
makers’ tools, but still there is a very fine lever and 
cam punching and shearing machine, constructed 
by Messrs. J. Bennie and Co., of the Clyde Engine 
Works, Glasgow. This tool, which is illustrated 
on page 8, has a special pair of shears A for angle 
iron, and these are arranged to cut with one web 
of the iron standing vertically, a novel feature in 
machines of this description. The upper cutter 
consists of a steel lever, which works on a fulcrum 
pin f, and is worked by an eccentric onthe end of 
the main shaft. The steel compression bar b has a 
universal joint at its lower end, and at the top is 
kept in gear by a small steel block, which when 
withdrawn by its handle A stops the action of the 
cutter. As there is an opening right through the 
machine a bar of any length may be cut. The mo- 
tion of the punching and shearing levers together 
with that of the angle iron cutter is derived 
from an engine bolted to the main casting, and 
driving a crankshaft, which is connected by 
spur gearing to the camshaft. The descent and 
lift of the punch is accomplished in about half a 
revolution of the camshaft, and the punch rests, 
when up, during the other half revolution. This 
admits of the machine being driven at a high speed, 
and at the same time gives ample opportunity for 
removing the plate from hole to hole. The gap is 
yery deep, and the punching slide being narrow, 





the workman is more advantageously situated to see 
both the punch and the mark on the plate than 
when he is placed before the broad face of an 
eccentric slide. The whole machine is strongly 
built, while a very liberal use has been made of 
steel in the parts subject to heavy wear. 

The Savile Street Engineering Company, of 
Sheftield, make a speciality of Baker's blowers, 
which they offer for a great variety of purposes, 
such as ventilating, blowing fires, exhausting gas, 
draining, irrigating, and the like. This machine has 
a double radial piston revolving ina casing bounded 
on one side by asemicircle. At any given moment 
one edge of the piston is sweeping round the 
casing, drawing in air behind it through an open 
port and forcing it out before it, while the other 
end is engaged with two deeply recessed revolving 


cylinders which make a joint with it and prevent a} 
free communication being established between the | 


inlet and outlet sides of the apparatus. As the 


piston leaves the semicircular part of the casing | 


one of the cylinders meets it, presenting the edge of 
its cavity to receive it,and running round in contact 


with it until it delivers it to the next cylinder, which | 


continues the joint until the piston edge again meets 
the semicircular casing. Several forms of these 
blowers are exhibited, suitable for various purposes. 

Messrs. W. H. Baxter and Co., of Albion-street, 
Leeds, exhibit a novel arrangement of stone- 
breaker and ore-crusher, which we illustrate on 
page 9. The object sought to be attained is 
the prevention of the production of an excessive 
amount of dust and small chippings, by a more 
rapid motion of the movable jaw than is usual in 
such machines. As will be seen, the general ar- 
rangement of the toggle joint is similar to that 
which obtains in the Blake crusher, but the method 
of working the toggle block is decidedly different. 
The head F is hung by two links P P to a cross- 
head T, which is coupled by a connecting rod D to 
the crank on the shaft R. The crosshead is obliged 
to follow the motion of the crank, and to render 
this possible it is carried by two radius bars E E 
centred on a rocking shaft S. As the crankshaft 
revolves the crosshead T is pulled to and fro, the 
radius bars oscillating to allow of the movement. 
When the crosshead is in the dotted position it is 
at its lowest point of its stroke, and as it is drawn 
to the right the block F is lifted and the movable 
jaw forced towards the fixed one. At the same 


time the toggle block receives a slight rocking | 


motion from the lateral movement of the crosshead, 
and the result is that the jaws are closed by a rapid 
jerk, which has a cracking rather than a crushing 
action on thestone. The machine exhibited, which 
is mounted on wheels, has jaws 9 in. by 16 in. and 
an improved revolving screen. 
23 in. cubes 7 to 10 tons per day, according to the 
nature of the material. Besides this a hand ma- 
chine suitable for small estates is also shown ; its 
jaws are 6 in. by 4 in. 

Great as have been the number of attempts to 


construct a really good rotary engine, and varied as | 


have been the causes of failure, there has, however, 
been one common fault in all these machines, which 
seems to have been generally overlooked ; viz., the 
axial pressure of the steam or fluid on to the re- 
volving pistons and their shafts. No matter what 
the form the revolving pistons, or whether they 
are single or double, with or without vanes, there 
is in all cases a great pressure exerted by the steam 
or fluid axially which does not give any useful 
effect, but, on the contrary, presses those revolvers 
against their casings and the shafts against their 


bearings, causing an immense amount of friction | 


with consequent loss of power and great wear and 
tear. Exactly the same takes place in all rotary 
pumps when pumping to any considerable height, 
by the pressure of the water column axially on to the 
pistons. With rotary steam engines the great cry 
always has been, that theyrequired too much steam 
for the power given off, and the ingenuity of inven- 
tors has been turned mainly to prevent, as much as 
possible, leakage in the cylinders. All sorts of elabo- 
rate contrivances to prevent leakage were patented 
and abandoned one after another, all failing to arrive 
at the desired result to obtain a sufficient percentage 
of useful effect. Recently, however, Messrs. Gold- 
schmidt, Hahlo, and Co., of Manchester, in conjunc- 
tion with their engineer, Mr. Arnold Heussy, have 
brought out a new form of rotary machine, applic- 
able both as an engine and a pump, in which this 
defect is avoided and the revolving parts are 
accurately balanced. The views on page 8 illus- 
trate a combined engine and pump, 


Tt will break to! 


In glancing at the section of the direct-acting 
steam pump it will at once be seen that the pistons 
are semicircular revolvers, which can be turned and 
| truly shaped in the machine, so that they fit in the 
| cylinders exactly as well as ordinary steam engine 
pistons. There is no packing of any kind, except 
| sideways against the cylinder covers, by small 
| metal strips with steel springs at the back, to make 
|the pistons perfectly tight sideways. The only 
| leakage that can take place is between the centres, 
| that is between the cylindrical centre boss of one 
|revolver and the outside periphery of the other, 
and these, both being circular and very narrow, are 
easily so adjusted that the entire leakage, when 
working at full speed, is reduced to an insignificant 
amvuunt, being actually, as experience shows, no 
more than the loss of steam in ordinary engines. 
The steam acts during the whole revolution continu- 
ously at full pressure, unless cut off for expansion, 
It is clear that a rotary engine with sliding vanes 
or any reciprocating parts, cannot work satisfactorily 
on account of the continuous wear and tear of such 
| parts, and therefore in the Portland engines there 
are no reciprocating parts whatever, the direction of 
motion is always the same, and consequently ex- 
treme steadiness is obtained, with absence of any 
noise, shocks, or jerks. 

The most noticeable feature of the arrangement, 
however, is an entirely novel arrangement for keep- 
ing the rotary pistons in equilibrium, that is for 
automatically counterbalancing the wasteful pres- 
;sure of steam or fluids axially on the revolving 
pistons and their shafts. Referring to Fig. 1, 
page 8, it will be seen that the cylinder covers 
are provided with balancing cylinders to receive 
the elongated ends of the pistons, which are 
!cast in one piece with the pistons, and turned 
so as to fit exactly, while rotating freely. In 
these covers small channels p are formed to con- 
nect the delivery end of pumps and similar 
machines, or the steam inlet of engines, with the 
balancing cylinders on the opposite side, and 
similar channels are formed to connect the suction 
side of pumps and similar machines, or the exhaust 
of steam engines with the opposite side of the 
| balancing cylinders, so that the pressure thus let on 
to the balancing pistons is subject exactly to the 
same action, and under the same conditions, only ina 
reverse way, as that on the working pistons. The 
balancing piston ends, which are made a little less 
than half the diameter of the working pistons, are 
partially cut out or recessed in such a way that the 
area of those recesses is equal and opposite to the 
area of the working piston exposed to the wasteful 
| axial pressure. 

In Fig. 3 we find, looking at the position of the 
pistons, that the water column presses on the whole 
area of the piston d in the direction of its axis. 
This same fluid pressure is then made to exert 
itself, by communication through the channel p, in 
the opposite direction on to the cut-out area of the 
balancing revolver ends, and as each of these re- 
cesses is just half the area of the piston, the latter 
is kept in exact equilibrium. It will be seen that 
| at the moment the pressure of the water column is 
thrown on to the working revolver, the same 
pressure is instantly also thrown in the opposite 
direction on to the balancing revolvers, and as in- 
stantly cut off again as soon as the pressure of the 
water column does not exert itself any longer on 
the working piston. Piston e in this position has 
no pressure axially to contend with, consequently 
the balance is shut off as shown in Fig. 5. The 
smaller recesses shown in the balancing piston, 
correspond in area and position to that part of 
| the circumference of the working piston, which is, 
| during a certain part of the revolution, exposed to 
| the pressure of the water column, and will in the 
|same way balance the piston during this part of 
the revolution, so that the pistons are, during the 
whole of the revolution, perfectly counterbalanced 
and kept in equilibrium. In a like manner are the 
rotary pistons of steam engines balanced. Referringto 
Fig. 2, it will be seen that the full pressure of steam 
is acting axially on to the piston e, and is exactly 
counterbalanced by the same pressure of steam 
acting on the same area in the opposite direction 
on the balancing piston ends exactly during the 
same parts of the revolution as it is pressing axially 
on to the working pistons. Piston d has the full 
pressure of steam on part of its area, and the back 
pressure on the other part. This is counterbalanced 
by the steam being let in through channels p on to 
balancing pistons, and conducted by a small channel 
V cut out in the balancing end into the larger re- 
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BAIRD’S LUBRICATOR. (For description, see page 7). 
cessed part, the exhaust from the balancing cylinder 
having been cut off a little earlier. The small recess 
on the opposite side isthen brought into communica- 
tion by a small port cut out in the balancing ends 
with the exhaust channel, as it is important that at 
no part of the revolution the fluid or steam shall 
be allowed to become stagnant on either the work- 
ing or balancing revolvers. The Portland patent 
engines, pumps, &c., are constructed of the very 
best materials, steel shafts, phosphor-bronze bushes, 
revolvers of special metal, wrought-iron pinions 
machine cut and case-hardened, and the workman- 
ship is first class. Not only has the useful effect 
of rotary engines been very greatly increased, but 
the wear and tear has been reduced to a minimum, 
and such engines and pumps have now a greatly 
enlarged field of operations before them. 

Messrs. W. and J. Player, of Lionel-street, Bir- 
mingham, exhibit several of their forging and 
planishing hammers, some of which were illus- 
trated in ENGINEERING of May 12, 1882. The 
planishing hammer, which is Longworth’s patent, 
is illustrated on the present page, and has been 
designed to meet the requirements of electro-plate 
manufacturers, coppersmiths, brassfounders, and 
others doing light work, and not requiring so 
heavy a hammer as the ordinary single frame 
planishing pattern. It is an extremely handy and 
effective tool, and can be fixed on an ordinary 
bench or similar support, or bolted to a wall. The 
principle is the same as that of the larger ham- 


MACHINE BY MESSRS. 
(For description, see page 7). 
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THE PORTLAND ROTARY PUMPS, CONSTRUCTED BY MESSRS. GOLDSCHMIDT, HAHLO, AND co., 


MANCHESTER, 








(For description, see preceding page). 





















































BIRMINGHAM. 


mers ; the blow can be varied from one sufficiently 
_ heavy to planish metal } in. thick to an extremely 
light tap for polishing, and light or heavy blows 
/are given at the same speed. The hammer is 
driven by a belt pulley which, causing the driving 
| disc to rotate, carries the bearing, which embraces 
| the crank-pin with it, and imparts a rocking 
| motion to the lever, to the other end of which is 
| fixed the hammer head or tup. The fulcrum of 
_ this lever can be moved either towards the hammer 




















LONGWORTH’S BENCH PLANISHING HAMMER ; CONSTRUCTED BY MESSRS, W. AND J. PLAYER, 
(For description, see below). 


intensity of the blow. The hammer head or tup 
is a hollow cylinder closed at both ends, and has a 
slot in front for the admission of air and the 
clearance of the pin. Inside this is an air-tight 
plunger or piston, which, being fixed to the end of 
rocking lever, compresses the air admitted through 
the slot in front of head at each up and down 
stroke, between itself and the top and bottom of 
the hammer head respectively, thus forming a 
cushion of compressed air both at the top and at 


| head or away from it, thus increasing or diminish- | the bottom of the cylinder. This takes off all jar 
|ing the length of stroke, and consequently the ‘from the blow, and forms a perfectly elastic con- 
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ORE CRUSHER CONSTRUCTED BY MESSRS. 
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BAXTER AND CO., LEEDs. 


(For description, see page 7). 
































HEATING AND VENTILATING APPARATUS BY MESSRS. R. 


nexion. The hammer is arranged to run at 300 
blows per minute, and can be started or stopped 
instantly by throwing the belt on to a loose 
pulley, or on to the driving pulley, as the case 
may be, and the flywheel being counterweighted, 
the hammer always stops up clear of anvil. The 
forging hammers are arranged on the same principle 
as those intended for planishing, but are constructed 
much more solidly. The fulcrum is mounted upon 
the ends of a pair of rocking levers instead of sliding 
inaslot, while the tup is guided on both sides. They 
are made up 2 cwt. in the head, and form most con- 
venient tools for a great variety of purposes. 

A very fine display is made by Slack’s Emery 
Wheel and Machine Company, of Ardwick, Man- 
chester, including specimens of nearly every variety 
of apparatus of the kindin use by engineers. First 
among these is a double tool grinder for replacing 
the ordinary grindstone, with two emery wheels, 
each 36 in. in diameter and 3 in. wide. The body 
of the machine forms a tank, and a centrifugal 
pump gives a constant and easily regulated supply 
of water to the wheels, back and front. This ma- 
chine can be provided with Smith and Coventry’s 
patent attachment for grinding twist drills, and a 
holder for grinding special tools. In addition 
to this there is a double grinder, with wheels 
24 in. in diameter, and three single grinders, 
24 in., 18 in. and 24in. in diameter. Next comes 
a universal surface and periphery grinder, with 
a periphery wheel 14 in. in diameter by 2 in. 
broad, and a face wheel 12 in. in diameter by 
2 in. at face. After this there follow an emery 
roller machine on a stand, furnished with two 
attachments for rollers of different sizes ; a pattern 
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BOYLE AND SON, LONDON. 


makers’ tool grinder, carrying five 
wheels adapted to different shapes of 
gouges, plane irons, &c.; a universal 
surface and periphery grinder, with 
adjustable side table, compound slide 
rest, and other appliances, and several 
other of the simpler forms of apparatus 
designed for facilitating the use of 
emery wheels. The more complicated 
machines are represented by a self- 
acting wheel tooth cleaner, and a saw- 
sharpening and gulleting machine. 
The whole display is a convincing 
proof of the great variety of purposes 
to which emery wheels may be applied, 
and of the skill and care which is now expended on 
mounting and applying them. 

Messrs. Robert Boyle and Son, of 64, Holborn 
Viaduct, have recently effected some important 
improvements in air warming and cooling arrange- 
ments which will prove of considerable value as a 
simple and at the same time economical means of 
providing a supply of fresh air at such a tempera- 
ture as will be both safe and agreeable in all seasons 
of the year. The air warmer is intended for heat- 
ing the fresh air supply to a building where hot 
air, water, or steam pipes are not available. 
arrangement consists of a copper or iron pipe about 


1} in. in diameter, placed in an inlet tube preferably | 
of the form of a bracket. This pipe is made of | 
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(For description, 


ROYLE’S REDUCING VALVE. 
see page 6). 


THE HOTCHKISS MECHANICAL BOILER CLEANER. 
(For description, see page 4). 


plays up into one end of the pipe, which is con- 
nected with the top of the chamber. The heat 
travels through the entire length of the pipe, the 
other end of which may be either made to dip into 
a condensation box in the bottom of the tube, or be 
continued, as shown by dotted lines in the illus- 
tration above, up into a flue or extraction shaft. 
If the pipe terminates in the box the vapour is con- 
densed there and is carried off through an outside 
wall by means of a small pipe, and any products of 


| combustion which may arise pass through a loose 
The | bed of charcoal, 


which covers the bottom of the 
box. The charcoal should be renewed about once 
a fortnight or month, according to the extent the 
tube is used. The illustration shows the details of 


zig-zag shape so as to cross and recross the tube | the arrangement, which areas follows: A is an inlet 


from top to bottom, causing the incoming air to 
repeatedly impinge upon it in its passage. At 
the bottom of the tube there is a chamber 
containing a Bunsen burner, the flame of which 





tube or bracket made of galvanised iron and painted, 
dimensions 24 in. by 16in. by 6 in. These tubes 
can be treated ornamentally to harmonise with the 
decorations of the room, and when necessary may 
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be placed in chases in the wall. The top of the 
tube should stand about 5 ft. 9 in. from the floor. 
B is a copper or iron tube 13 in. in diameter ; C, a 
chamber containing the burner; D, a Bunsen 
burner; E, an opening covere@ with perforated 
zine in the side of the tube communicating with the 
chamber for the purpose of supplying air to the 
burner; F, a small hole fitted with a sliding shutter 
through which the gas is lighted ; G, a condensa- 
tion box ; H, an opening in the bottom of the box 
to allow of the circulation being maintained in the 
heating pipe; J, a pipe for carrying off the con- 
densed vapour ; K, a continuation of the pipe into 
a flue or extraction shaft; L, a movable bottom 
to the flame chamber for the purpose of cleaning the 
tube. When the tubes are placed against wood- 
work all chance of fire may be avoided by fitting 
them with a double casing or jacket and filling up 
the intermediate space with asbestos or other non- 
conducting material. With this arrangement the 
air supply can be raised from a temperature of 
30 deg. to 130 deg., and to show that it isan exceed- 
ingly economical method of heating, it is only 
necessary to mention that the cost of gas consumed 
to raise the incoming air from a temperature of 
40 deg. to 100 deg. is less than one farthing per 
hour, with the air passing through the tube at a 
velocity of 300 ft. per minute, or 18,000 ft. per 
hour. 

At the Reform Club, where these tubes and 
heaters, in combination with Messrs. Boyle’s patent 
air-pump ventilators, have been very successfully 
applied, a series of experiments were carried out 
by the patentees in conjunction with the Right 
Hon. Acton Smee Ayrton, ex-Chief Commissioner 
of Works, to whose suggestions, we may mention, 
en passant, the patentees are indebted for some im- 
portant improvements in the apparatus. The result 
of these tests demonstrated that the apparatus was 
not only useful for warming the air supply for the 
purposes of ventilation, but that it might be used 
as the sole means of heating rooms. On testing 
the tubes with the anemometer the air was found 
to be passing in at the rate of 16,000 cubic feet per 
hour, the dimensions of the tube being 24 in. by 
16 in. by 6 in., one-third of the section being 
blocked up with the heating pipes. It is important 
to note that these figures compare most favourably 
with the results obtained by elaborate and ex- 
pensive arrangements for artificially forcing air into 
a room by means of water fans, sprays, &c. 

The tubes are fitted with regulating valves and 
deflecting shields to prevent the air from discoloring 
the walls. They can also be fitted with an arrange- 
ment for filtering and freeing the incoming air from 
blacks and dust. They are not expensive, the price 
of them ranging from 45s. to 100s., according to 
size and material used. They have been applied 
to a number of buildings (including the Guildhall, 
Lloyd's, and the Royal Exchange), and have been 
found to answer exceedingly well. The great ob- 
jection to nearly all methods of admitting fresh air 
is the disagreeable cold draughts they create. The 
appliance we have described effectually overcomes 
this, and should therefore be welcomed as a really 
valuable addition to the list of useful sanitary in- 
ventions which are now in use. Fig. 2 shows 
the arrangement for cooling the air in hot wea- 
ther. It consists of an air inlet tube of bracket 
form made of iron, the part which penetrates 
the hole in the wall has an outer casing, so 
that a space of about half an inch is left, which 
is packed with a non-conducting substance for the 
purpose of preventing the heat from the wall 
penetrating into the interior of the opening, and 
acting upon the blocks of ice, which are placed in 
a movable drawer, and kept in position by means 
of open galvanised iron or copper wire netting ; 
the front of the drawer is also double, and packed 
similarly to the casing. The outer air entering 
through the grating is deflected by a metal shield 
on to the suspended blocks of ice, and from them 
on to the ice at the bottom of drawer, and thence 
up the tube into the room, it being not only cooled 
but purified thoroughly from blacks, dust, &ce. 
This arrangement should prove very acceptable in 
our fashionable drawing-rooms during the season. 
A is the inlet tube ; B the movable drawer ; C C C 
the wire netting; D D D ice; E EE non-con- 


ducting packing ; F deflecting plates; G grating in 
the wall; and H the regulating valve. 

Among ventilators we notice the well-known re- 
volving Archimedian screw ventilator, of Mr. James 
Howarth, of 147, Queen Victoria-street ; and the 
Eolus waterspray apparatus, which has been so 





often described and is so regularly to be seen at 
exhibitions that it needs but little mention. The 
makers show it, and a number of cowls for applica- 
tion to chimneys, theatres, soil pipes, &c. 

As might be anticipated, machine tools are largely 
represented at the Exhibition, but the demands on 
our space prevent us from noticing them at length 
this week, excepting to describe the illustrations on 
page 5 of two machines constructed by Messrs. 
Greenwood and Batley, of Leeds. The former is 
Parker’s automatic screw-making machine. The 
great feature of this ingenious piece of mechanism 
is the continuity of its action, and the small demand 
it makes upon the attention of the attendant. 
After a rod of steel, iron, or brass has been in- 
serted into the hollow mandrel, screws of the form 
to which the tools have been previously adjusted, 
are turned, chased, and cut off, one after another 
entirely automatically, the various tools coming 
into action in due succession, and the wire being 
fed forward at proper intervals. The work turned 
out is uniform in length, diameter, and form of 
thread, and is suitable for all kinds of machinery, 
even of the highest class. The heads may be of 
any desired form, cheese, countersunk, or button 
heads being produced with equal facility, while 
three or four diameters of shanks may be turned 
on the same screw. The tools and screwing die are 
of the simplest description, and can be easily 
sharpened and adjusted, while oil is applied to 
them continuously and is used again and again. 
Thus it will be seen that the duties of the man in 
charge are exceedingly light, and he can easily 
attend to two or three machines, and consequently 
the cost of manufacture is very small. 

The adjoining engraving on page 5 illustrates a 
band saw machine for cutting cold iron and steel, 
which has been very successful, and is now exten- 
sively employed in arsenals, gun factories, locomo- 
tive shops and the like, for cutting out gun-car- 
riages, boilers, tender and wagon framings, ships’ 
plates, &c. The table of the machine shown is 
2 ft. 8 in. long by 2 ft. 4 in. wide, and has a variable 
self-acting feed motion of 2 ft., with a self-acting 
stop motion. Charge wheels are provided to give 
the requisite speed of feed for cutting material of 
different thicknesses varying from 2 in. to 10 in. 
The saw pulleys are 40 in. in diameter, and the 
periphery of each is covered with leather to prevent 
the saw, which is about { in. wide, from slipping. 
The lower pulley is cast with a spurwheel on its 
outer rim, and this is driven from a pinion on one 
end of the cone pulley shaft. The upper pulley is 
mounted in bearings in a vertical slide, which has a 
screw adjustment to accommodate various lengths 
of saws, aud to provide the requisite tension. The 
remainder of Messrs. Greenwood and Batley’s ex- 
hibits we shall describe next week. 








LAUNCHES AND TRIAL TRIPS. 

Tue British and African Steam Navigation Company’s 
steamer which was spoken of in last week’s ‘* Launches 
and Trial Trips” should have been called the Calabar, 
that being the name by which she was christened at the 
launch. 

Messrs. Caird and Co., Greenock, on Wednesday, 
June 27, launched the s.s. Gouverneur General S. Jacob 
(after the present Governor of Java), of about 1800 tons 
register, built to the order of the Netherlands India 
Steam Navigation Company. Measuring 285 ft. by 37 ft. 
by 25 ft., this vessel has been constructed in accordance 
with Lloyd’s three-deck rules for the class 100 Al. She 
has a poop, a hurricane deck, and a topgallant forecastle, 
under the first of which accommodation will be provided 
for thirty-two first-class passengers, while sixteen second- 
class passengers will have accommodation on the main- 
deck forward. The twelfth vessel built by Messrs. Caird 
and Co. for the same company, she is the largest yet con- 
structed for them, and she is believed to be the largest 
cargo-carrying vessel of her kind afloat, as she has been 
built to carry 2400 tons on adraught of 19ft. Messrs, 
Caird and Co. are supplying her with compound engines 
designed to give a speed of about 11 knots per hour. 





With the same tide Messrs. Robert Steel and Co., 
Greenock, launched the Tortona, a steel screw steamer 
of !1225 tons gross, and measuring 248 ft. by 33 ft. by 
17 ft. The builders are fitting the Tortona with com- 
pound direct-acting surface-condensing engines of 650 
horse-power indicated. The vessel has been built to the 
order of Messrs. James Currie and Co., Leith, and is 
intended for their Continental cargo and passenger trade. 

On Friday, the 29th ultimo., Messrs. Dobie and Co., 
Govan, launched a steel screw steamer named the Bal- 
main, of about 550 tons gross, and class 90 A 1 steel at 
Lloyd’s. She has been constructed for Messrs. William 
Howard, Smith, and Sons, Melbourne, to the order of 
Messrs. James Jack and Co., engineers, Liverpool, who 
are themselves supplying the machinery. 





On the same day aniron sailing ship, named the Kin- 
cardineshire, was launched by Messrs. Russell and Co, at 
their Greenock shipbuilding yard. Built to the order of 
Messrs. Thomas Law and Co., Glasgow, for their ‘‘Shire” 
Line of colonial sailing ships, she measures 230 ft. by 
36 ft. by 21 ft. Gin., and has a carrying capacity of 1300 
tons register. The first of a regular line arranged to be 
despatched under the new Queensland Immigration Act, 
she will sail at the end of the present month for Brisbane 
with 380 passengers 


COMPOUND WINDING OF FIELD 
MAGNETS. 
To THE Eprror OF ENGINEERING. 

Sir,—I have read in your excellent publication, during 
the present electrical epoch, many remarkable state- 
ments contained in the various letters of your corres- 
pondents, yet none has surprised me more than the 
communication of E. Deroziers, in your issue of Friday 
last, dated Paiis: and I can only explain the writer's 
want of knowledge of the subject he writes upon by the 
fact of his living in Paris and not in England. 

He claims to be the real inventor of the ‘‘ compound 
winding of field magnets,” and as a proof that there can 
be no mistake whatever upon this point, he says: ‘‘ So 
long since as November, 1881, I deposited on this subject 
a sealed packet at the Academy of Sciences. In December, 
1881, I showed to Messrs. Siemens, at their Paris and 
Berlin houses, the main feature of this system of distri- 
bution.” 

We have this gentleman's admission of his first public 
appearance in this matter, and also that Messrs. Siemens 
had no knowledge at all of the system, or they would 
otherwise soon have put his mind at rest as to his claim 
of priority. 

Something appears to have been said by these gentle- 
men about attributing the invention to a Mr. Ernest 
Rietter. Of course, the laying of groundless claims, if only 
for the superfluous honour of the thing, to important 
patented inventions is by no means new in the scientitic 
world, 

Let me place this question finally at rest. As agent 
forthe company possessing the patent rights pertaining 
to Dr. Higg’s ‘‘ Compound winding of field magnets,” | 
beg to state I have these patents now before me, one 
dated United States Patent Office, March 3, 1881, 
No. 242,644. Another for England, dated May 5, 1881, 
No. 1961, and in both cases with all specifications. 

I have read with much pleasure your frequent strong 
remonstrances against scientific piracy so frequently per- 
petrated, and suggesting some means of checking it. 

In harmony with your equitable views, it is the earnest 
intention of the company I represent to avail ourselves 
of every legal means to bring the culpable parties, whom- 
soever they may be, before the law courts. 

Sufficient notice has been frequently given in this 
matter to include in the indictments purchasers and users 
of these infringements. 

Edinburgh, July 2, 1883. 


WILLIAM MACGREGOR. 





ErratuM.—In the Note which we published last week 
referring to the degrees in science recently conferred by 
the London University, an error occurred in spelling the 
name of one of the successful candidates, that of Mr. M. 
F, O'Reilly. 





Liqurp Fvet.—In our last week’s issue we gave on page 
600 an engraving of a pulveriser for burning liquid fuel 
constructed by Messrs. Korting Brothers, of Hanover, 
stating that we were not aware what measure of success 
it had attained. We now learn from the makers that it 
is in use in Pennsylvania, the district of the Volga, and in 
Roumania, and that it will burn either naphtha, petro- 
leum, or the residues of petroleum distillation. The two 
oblique flanges that stand out from the side of the pul- 
veriser are designed to be bolted to the ring running round 
the base of the firebox, so that the nozzle points up 
toward the tube-plate at an angle of 45 deg., while the 
inlets stand under the foot-plate, and are adjusted by 
rods running up to handwheels. 

FirE Hyprants.—The value of a private hydrant 
system was never more practically demonstrated rd in 
the case of the recent disastrous fire at Messrs. Kester- 
ton’s coach factory, where Messrs. Merryweather and 
Sons’ fire hydrants were brought into use. The well- 
known fire-engine makers (whose town establishment is 
immediately opposite the carriage works) have on their 
ground floor a double-headed hydrant always under 
constant pressure from the New River Company’s mains, 
and passers-by cannot fail to notice the prominent indica- 
tor in the doorway, stating, ‘‘ This indicator shows the 
pressure from water company’s main.” ‘Two lines of hose 
are connected with the valve, so that in the event of fire 
two powerful jets of water can be immediately brought 
to bear on the flames. Unfortunately Messrs. Kesterton’s 
premises were bolted and barred and there was no one on 
the premises when the fire broke out. Mr. Heathman 
(the resident manager of Messrs. Merryweather’s) con- 
trived to break open the burning premises, however, and 
carried his jets to the third floor. Owing to these prompt 
measures the salvage corps and the police were enabled 
to rescue many valuable carriages. On the arrival of the 
Metropolitan Brigade the fire was, after three hours hard 
work, confined to the top three stories. Messrs. Laurie 
and Marner and Mr. Peters have similar fire apparatus 
in their factories constructed by Messrs. Merryweather. 
We are informed that the cost of this simple fire-extin- 
guishing system is under 100/., and that several fire offices 
make a substantial abatement from insurance premiums 
on premises so fitted. 
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NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was quiet but steady last Thursday, and the close was the 
same as on the previous day. Business was done in the 
morning at 47s. O}d. and 47s. cash, also at 47s. 3d. down 
to 47s. 2d. one month, and at the close of the market 
there were buyers at 47s. Od. cash and 47s. 2}d. one 
month, with sellers near. The afternoon market was 
idle, and the only transactions that were reported were 
done at 47s. O}d. cash. Buyers at the close were offering 
47s. Od. cash and 47s. 24d. one month, with sellers near. 
Friday's market was rather firmer, and prices improved 
to the extent of 14d. per ton, and the week closed with 
prices 2d. per ton better than those current at the close of 
the preceding week. Transactions were reported on fore- 
noon 'Change at from 47s. 05d. up to 47s. 14d. cash, and 
at the close there were buyers offering 47s. 1d. cash and 
47s. 3d. one month, with sellers near. Business was done 
in the afternoon at 47s. 14d. and 47s. 2d. cash, also at 
47s. 3d. up to 47s. 44d. one month, and at the close of the 
market sellers were wanting the top prices, with buyers 
near. In consequence, to some extent, of American 
advices which had been received, there was a very 
strong market on Monday, and prices were advanced 
to the extent of 3d. per ton. Transactions were 
reported in the forenoon at from 47s. 2d. up to 47s. 5d. 
cash, and from 47s. 5d. up to 47s. 74d. one month ; and 
at the close there were buyers offering 47s. 5d. cash, and 
47s. 74d. one month, with sellers near. Jusiness was 
done in the afternoon at from 47s. 5d. up to 47s. 6d. 
cash, also at 47s. 74d. to 47s. 84d. one month, the market 
closing with sellers at 47s. 54d. cash, and 47s. 8d. one 
month, with buyers near. The market was rather less 
active yesterday, and 14d. of the preceding day’s ad- 
vance was lost. In the forenoon there were transactions 
at 47s. 5d. and 47s. 4d. cash, also at 47s. 7d. one month, 
with sellers at the close wanting 47s. 44d. cash, and 
47s. 7d. one month, and buyers near. Business was done 
in the afternoon at 47s. 4d. and 47s. 34d. cash, also at 47s. 
64d. one month, the market closing with sellers asking 
47s. 4d. cash and 47s. 64d. one month, and buyers near. 
A further advance in prices was made to-day. In the 
forenoon there were transactions at from 47s. 4d. up to 
47s. Ghd. cash, also at 47s. 64d. up to 47s. 84d. one month. 
Sellers at the close were asking 47s. 64d. and 47s. 9d. 
cash and one month, respectively, with buyers near. 
The market was very strong in the afternoon, with busi- 
ness reported at 47s. 64d. up to 47s. 74d. cash, also at 
47s. Od. to 47s. 10d. one month ; and subsequently there 
were sellers at 47s. 7d. cash and 47s. 94d. one month, and 
buyers offering 4d. per ton less. A large amount of busi- 
ness wasdone. A hope is now beginning to prevail that 
an improvement is setting in, though it is quite possible 
that the somewhat brisk speculative business of the 
present week may not be entirely justified by the reports 
that have come to hand from the United States. An 
advance of 2s. 6d. per ton—from 5s. to 7s. 6d.—has been 
made on the freightage rates for pig iron to America, but 
it has not yet been generally paid, and it may to some 
extent check business. Some orders from the States and 
from Canada have recently been placed, but the reports 
from the Continent are rather quiet. One blast furnace 
has been put out at Govan Iron Works, sb that there are 
now 113 furnaces in actual operation, as compared with 
108 at this time last year. The hematite pig-iron trade is 
practically unchanged, the price at cir 4 the article is 
obtainable being still 50s. for the usual proportions of 
Nos. 1,2, and 3 f.o.b. at Cumberland ports. Some lots 
in second hands are being offered at rather less money. 
Last week’s shipments of pig iron amounted to 13,273 
tons, as compared with 14,347 tons in the preceding 
week, and 15,324 tons in the corresponding week of last 
year. To the United States there were despatched 
2290 tons; to Canada, 1095 tons; to India, 115 tons ; to 
Australia, &c., 380 tons ; to France, 1171 tons ; to Italy, 
1930 tons; to Germany, 1325 tons; to Russia, 250 tons; 
to Holland, 246 tons ; to Belgium, 110 tons ; to Spain and 
Portugal, 130 tons; to China and Japan, 280 tons; and 
lesser quantities to other countries. The stock of pig 
iron in Messrs. Connal and Co.’s public market stores 
stood yesterday afternoon at 584,642 tons, as against 
584,537 tons yesterday afternoon, thus showing that 
the week's deliveries into and withdrawals from the stores 
were almost equally balanced. 

Shipments of Machinery, dc. — Amongst the foreign 
shipments from the Clyde, reported last week, there were 
included lecomotives and other kinds of machinery to the 
value of 37,650/.; and railway sleepers, cast-iron pipes, 
steel manufactures, Kc., to the value of 41,000/. 

Dundee Water Works Engincer.—At a recent meeting 
of the Finance Committee of the Dundee Water Com- 
missioners, it was agreed to recommend that the salary 
of Mr. Watson, the water works engineer and manager, 
should be advanced to 500/. per annum. 


The Royal Society.—The fourteenth ordinary meeting of 
the Royal Society of Edinburgh was held this week. 
Mr. Robert Gray, vice-president, in the chair. Pro- 
fessor Crum Brown, for the Astronomer-Royal! (Pro- 
fessor Piazzi Smyth), read a note on the little } group of 
lines in the solar spectrum. The paper set forth that a 
number of spectroscopists, founding upon the results of 
imperfect observation, had been asserting of late that in 
the sun’s atmosphere all or the most ordinary elements 
were decomposed into simpler bodies, and that in terres- 
trial experiments they found an apparent coincidence be- 
tween the lines of the spectra given by two such sub- 
stances as iron and nickel. That line they held was not 
really due to iron or nickel, but to the basic element, as 
they called it, which was common to both. Professor 
Smyth demurred from this view, and submitted that in 
one of the most celebrated instances which were assigned, 








more perfect spectroscopic power enabled them to show 
that ioe apparently coincident lines were not really so. 
Professor C. G. Knott contributed a paper on superposed 
magnetism in iron and nickel, in which he compared the 
twists in iron and in nickel wire under the influence of 
longitudinal circular magnetisation, co-ordinating them 
with the later results of Joule and Barrett’s deductions 
regarding the extension and contraction of iron and nickel 
under magnetisation. Professor Tait submitted a further 
note on the maximum density point of water. 


Dreadful Disaster at a Launch.—A steamer of about 
500 tons, and intended for the Glasgow and Londonderry 
trade, when being launched yesterday forenoon from 
Messrs. A. Stephen and Son’s shipyard, Linthouse, 
Govan, listed over when she reached the water, and in 
the course of a brief number of seconds sank completely 
out of sight, with probably not fewer than 200 workmen on 
board, of whom it is expected that at least one-half were 
drowned. The disaster was one of the most dreadful 
ever known in connexion with the shipbuilding industry 
of this or any other part of the kingdom. The details 
will doubtless be given at such length in the daily papers 
that I need not attempt even to summarise them. Of 
course, a strict inquiry will be made as to the cause of the 
awful catastrophe. 

Restoration of the Solway Viaduct.—The work of re- 
storing the iron viaduct across the Solway, a large portion 
of which was destroyed by an ice storm in January, 1852, 
is now nearing completion. The contractors commenced 
operations last autumn, but during the winter slow pro- 
gress only could be made. With the fine weather that 
has prevailed during the spring the work has gone on 
rapidly. 


be resumed early in August. Notice has been given to 
the Board of Trade that the viaduct will be ready for 
their inspection during the present month. The want 
of the viaduct has been very much felt by the inhabitants 
on bothsides of the Solway, and the early prospect of its 
being reopened is regarded with much satisfaction. By 
the construction of the Cleator and Wokington Junction 
Railway, the Bill for which recently passed the Lords’ 
Committee, the viaduct will constitute a more mportant 
link than ever between the railway systems of England 
and Scotland. 

Clyde Shipbuilding Trade.—This branch of industry 
has been exceedingly busy during the past month, owing 
to the keen desire to get as much work as possible out of 
hands before the commencement of the annual holidays. 
The tonnage launched during June was the largest on 
record, being 3616 tons more than in the same month last 
year, and 10,426 tons in excess of the amount put into 
the water in June, 1874. The month’s launches gave a 
total of 45,426 tons, and for the six months the total was 
195,986 tons, while the largest total for any correspond- 
ing six months was 167,608 tons—in the six months, 
January to June of last year. In all 26 vessels were 
launched during the month, including the Oregon, 7500 
tons; the Clan Macintosh, 4000 tons; the Orione, 3940 
tons; the Glenelg, 3100 tons; and the Independente, 
1000 tons. Three of them were sailing ships—1117 tons, 
3130 tons, and 1309 tons respectively. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIppLesBrouGcH, Wednesday. 
The Cleveland Iron Market. — There was a smaller 
attendance than usual at the iron maket on Tuesday and 
very little business was dune. Prices were steadily based 
on No. 3 Cleveland pig selling at 39s. 3d. per ton. Buyers 
generally are fairly well supplied, and are inclined merely 
to look on at present. The higher prices in Glasgow 
during the past few days, and the peel shipments of 

iron from the Tees, have steadied quotations here. 


The Finished Iron Trade.—Although manufactured iron 
has been in better request prices have not improved. 
Ship plates have been sold under 6/7. per ton, and angles 
have changed hands at a shade less than 5/. 10s., less 24 per 
cent. The mills and forges continue in full operation, but 
there is keen competition for new business. 








Messrs. Bolckow, Vaughan, and Co., and their Workmen. 
—The dispute which existed between this company and 
their workmen at the Eston Steel Works has happily 
terminated amicably. The masters claimed a reduction 
of wages from 5 to 10 percent., and the men declining to 
submit to these terms, the works were closed. After a 
month’s stoppage of work the men resumed their places 
on the old terms pending arbitration, Mr. C. J. Coleman, 
stipendiary magistrate, of Middlesbrough being selected 
as arbitrator. The arbitrator has awarded a reduction of 
24 per cent., and the men have loyally accepted this 
decision. The award will bind masters and men till the 
end of this year, and in the mean time efforts will be 
made to construct a sliding scale. 


Engineering and Shipbuilding.—Both these industries 
continue busy on the northern rivers, and there are orders 
in hand which will occupy them for many months. 


The Stockton and Middlesbrough Water Board and the 
Supply of Eston.—The Water Board of Stockton and 
Middlesbrough, whose gigantic undertakings represent 
more than a million sterling, are about to supply Eston, 
near Middlesbrough, with water, and in order to do that 
most effectually, they are looking out for the best kind of 
pump to force the water up the Cleveland hills. The 
works committee have just visited the busy factory of 
Mr. Henry Wilson, Stockton-on-Tees, and have there seen 
thoroughly tested his patent pump which has for the 
past twenty years been so extensively used in Holland. 
The pump which the committee saw in operation is one 
which is intended for use on board a Dutch man-of-war, 


All the broken piers have now been replaced | 
and the girders laid, and it is expected that traffic will | 


and is adapted to work by manual labour or steam power 
at will. A small steam engine is attached to the side, 
the whole occupying a space of 30 in. square by 48 in. high. 
The pump is constructed on the principle of a continuvus 
and uninterrupted flow of the water from the point of 
suction to the point of delivery. This is accomplished by 
three buckets working in one chamber, there being no 
valves except the flaps in these buckets. Every bucket 
is lifted from the centre. The capacity of the pump 
shown was 12,000 gallons per hour. As a fire engine, the 
pump with three jets kept all going, and threw the water 
a height of from 40 to 50 ft. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Launch of a New Steamer at Earle’s.—Messrs. Earle’s 
Shipbuilding Company, of Hull, have launched from 
their yard a fine screw steamer, built for the Empreza 
Nacional, of Lisbon, line of steamers for mail and passen- 
ger service between Lisbon and the West Coast of Africa. 
The dimensions are as follows :—Length between perpen- 
diculars, 310 ft. ; breadth, 37 ft. ; depth of hold to spar 
deck, 26 ft.; gross tonnage, about 2300. Messrs. Bond 
and M‘Lachlan’s combined hand and steam steering gear 
is fitted for steering amidships, and Skinner’s patent 
screw gearaft. The anchorsand chains are worked by one 
of Harfield’s patent steam-engine windlasses. The vessel is 
being fitted by Earle’s Company with inverted direct- 
acting compound surface condensing engines of about 
1450 horse-power, the cylinders being 40 and 74 diameter, 
and 48 stroke. Steam will be supplied by two double- 
ended boilers, 13 ft. diameter and 16 ft. 6 in. long, made 
for a working pressure of $0 lb. 


Egam Mining Company.—At the thirty-sixth annual 
meeting of the shareholders of the Egam Mining Com- 
pany, Mr. Ebenezer Hall in the chair, a report was pre- 
sented by the secretary, Mr. Charles Nodder, which 
stated that the results of the past year’s operations were 
not by any means satisfactory. The Lady Wash Mine, 
upon which a considerable sum had been expended, had 
not answered the committee’s expectations, and its 
further development would necessitate considerable ex- 
penditure, which the committee did not feel justified in 
incurring without the direct authority of the shareholders. 
A further trial was being made at the Glebe Mine, from 
which the company had reaped considerable advantages 
in years past. The financial statement showed that 
during the past year 15727. 1s. 9d. had been contributed 
by the shareholders and expended upon mining operations 
in excess of the ore sold during the same period. The 
report and statement of accounts were adopted. 





FOREIGN AND COLONIAL NOTES. 

Protection in the French Colonies.—French ironmasters 
are commencing an agitation for the extension of pro- 
tective duties to Algeria and the other colonies. The 
import duty on foreign iron and steel into Algeria is 
only one-third of that into France, while in the other 
colonies there is none at all; and, in consequence, the 
French manufacturers complain that they are defeated 
by foreign competitors in their own colonial markets. A 
newly-formed union of the ironmasters of the Haute- 
Marne and Meuse has made representations to this effect 
to the Minister of Commerce. 


Gold Production in Russia.—According to a report 
drawn up by Mr. Irvanow, the production of gold in 
Russia, during the year 1882, amounted to 57 million 
roubles (84 millions sterling). Russia thus stands next to 
North America, which produces annually about nine 
millions sterling, while Australia follows with 74 millions, 


Locomotive Repairson New York, Lake Erie, and Western 
Railroad.—The cost of locomotive repairs on the New 
York, Lake Erie, and Western Railroad has been greatly 
reduced of late years, principally by the introduction of 
engines of a uniform type. In 1871 the company owned 
475 locomotives, which ran an aggregate distance during 
the year of 10,759,766 miles. The cost of locomotive 
repairs for the year was 945,208 dols., or 8.93 dols. per 
hundred miles run. In 1881 the company owned 544 
engines, which ran an aggregate distance of 15,905,282 
miles. The cost of locomotive repairs for the year was 
630,181 dols., or 3.96 dols. per hundred miles ran. The 
importance of the reduction effected will not escape 
attention 


The French Navy.—Annexed is a list of new French 
ironclads on the stocks at the close of 1882: Admiral 
Baudin, 11,380 tons; Formidable, 11,440 tons; Hoche, 
9856 tons; Marceau, 9856 tons; Magenta II., 10,350 
tons; Neptune, 10,350 tons; Charles Martel, 10,350 tons; 
Brennus, about 10,500 tons; Bagard, 5880 tons; Dugue- 
sélin, 5870 tons ; Indomptzeble, 7180 tons; Requen, 7180 
tons; Caiman, 7240 tons; Furieux, 5700 tons. The 
following ironclad gunboats have also been laid down: 
First-class—Acheron, 2000 tons; Cocyte, 2000 tons; 
Phlégethon, 2060 tons; Atyx, 2000 tons. Second-class— 
Flamme, 1045 tons; Fusée, 1045 tons; Grénade, 1045 
tons ; and X, 1045 tons. 


Italian Railways.—A Bill passed by the Italian Legis- 
lature in 1879 provided for the construction of 37624 miles 
of railway. The cost of this great network will be more 
than 40,000,000/., but the execution of the works will be 
spread over twenty years. The Chamber of Deputies has 
lately determined that work on lines of the second and 
third-class shall be expedited, so that 28124 miles may be 
finished in ten years. Contractors will have to advance 
capital for construction purposes, but will be allowed 44 
per cent. per annum upon their advances. The works 
will be let out on contract annually, and some 3,200,000/, 





of work will be opén for tenders in 1883. 
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THE GOVERNMENT PATENT BILL. 

THERE seems to be a probability of the Patents for 
Inventions Bill being passed this session, although 
we should advise the public not to be too sanguine. 

The Bill was referred by the House of Commons 
to the Standing Committee on Trade, who met to 
consider it for the first time last Friday. Sir Lyon 
Playfair presided. The progress made has not 
been unsatisfactory ; and, if we could wish that 
certain features retained in the Bill had been 
changed, yet we are pleased to note that already 
the Bill has been greatly improved by amendments, 
some of the most important of which are such as 
we long since advocated. One of the changes made 
will enable a patent to be taken out in the joint 





names of two or more persons, only one or some of 
whom is or are the actual inventor or inventors. 
This is a most valuable concession, because, as 
matters now stand, the patent office will not 
register an agreement as to an invention until 
after the sealing of the patent, and until an entry 
has been made on the record the patentee is deemed 
and taken to be the sole and exclusive proprietor 
of the letters patent. Now, should this part of the 
Bill pass as altered, the capitalist who advances 
money to secure and work out an invention will 
be able to acquire satisfactory security, his name 
will appear at once on the record as an interested 
party, and this desirable object will be attained 
without fraud. In the absence of any pro- 
vision of this kind under the existing law it has 
happened frequently that patents have been ob- 
tained under false pretences and under conditions, 
evidence of which, if it came before a court, would 
be fatal to the grant. It is notorious that in many 
cases (sometimes even in the teeth of professional 
advice) patents have been taken out in the joint 
names of capitalists and inventors — frequently 
master and servant—the applicants of course being 
guilty of misdemeanour in making false declarations. 
It wouldseem to be the intention to abolish the 
practice of granting patents for inventions com- 
municated from abroad. We are aware it has been 
thought this would not necessarily follow from 
the language of the Bill, but we happen to know 
that it has been the intention of those responsible 
for the measure that the practice in question should 
not obtain under the new law. No doubt there is 
a good deal to be said both for and against the con- 
templated change. Should it be adhered to we 
shall be somewhat curious to note the results. The 
principal reason for it appears to be to prevent 
fraud. Itissaid that dishonourable persons have 
been in the habit of obtaining information abroad 
as to inventions, and then sending over in their 
own names particulars to agents here, by whom 
patents have been taken out in their own names, 
those of the parties sending the communications 
being of course also given. Now even admitting 
that such a practice has prevailed to a considerable 
extent, we fail to see how the proposed change will 
cure the evil. Dishonourable persons do not usually 
stop to consider niceties of distinctions as regards 
the means by which their objects are to be attained. 
A man who will steal an invention from another, 
is not very likely to hesitate long before declaring 
himself to be the inventor. Indeed, the law of this 
country, in view of the interpretations placed by 
the courts upon the meaning of the words ‘true 
and first inventor” as given in the statute of 
monopolies (not intended to be repealed), would go 
far to settle any such qualms of conscience as an 
appropriator of other mens’ inventions would be 
likely to feel. The whole subject is one that pre- 
sents difficulties, some of which are occasionally 
overlooked even by men of experience in patent 
matters. If the documents are to be executed by 
the foreign inventor resident abroad, then either 
they will be defective in the majority of cases, or 
instructions will have to be sent to this country, 
documents be prepared here and sent out for execu- 
tion, and their return awaited before application is 
made for protection. Not only so, but for the 
complete or final specification, the inventor will 
have to send particulars and instructions long in 
advance, that the document may be jepared here 
and sent out for execution and received back in 
time for filing. Thus he will practically lose in a 
large measure the benefit of the provisional pro- 
tection. The probable working of such a measure 
must not be confounded with that of the United 
States law, or of the laws of the more important 
Continental countries. In the United States, as 
we have before shown, the inventor’s interests 
are in a measure protected before he applies for a 
patent. 

And in other countries, notably in France, Bel- 
gium, Germany, and Italy, additions can be made 
from time to time as the original idea is developed. 
Thus without limit of time the inventor is afforded 
the advantages intended to be conferred to a much 
more limited extent by the practice of granting 
protection on a provisional specification. It is 
clear then that the Bill in its original form presents 
great difficulties to an inventor abroad. The papers 
sent would in most cases require amendment, and 
the necessity of procuring the signature of the 
inventor to fresh papers might frequently involve 
the loss of the invention to the original inventor. 

To meet the difficulty Mr. Samuelson moved to 





insert that an authorised agent should be allowed 
to act for the inventor and sign all the necessary 
documents except the declaration that he is the 
inventor. Mr. Chamberlain said he would take 
care this point was attended to; and the amend- 
ment, on this assurance, was withdrawn. 

To guard against fraud various proposals have 
from time to time been made. One of these has 
been so powerfully advocated that it deserves 
especial consideration, the more so because with all 
deference to the experienced authorities who have 
supported the suggestion, we conceive it is open to 
grave objections. The proposal is that where, at 
the time of application in respect of an imported 
invention, there is any foreign or colonial grant in 
respect thereof in force : 

(a.) A patent for it shall not be granted to any 
person but the foreign or colonial grantee, or his 
legal personal representative (by himself or by his 
attorney or agent). 

(b.) A patent for it shall not be granted to him 
unless he makes the application within six months 
from the date of the foreign or colonial grant, or 
of the earliest thereof if there are more than one, 
or where the same is or are existing at the com- 
mencement of the Act then within six months after 
the commencement of the Act; but 

(c.) The validity of the patent, if granted, shall 
not be affected by the publication in the United 
Kingdom of the imported invention by means only 
of the circulation or republication therein within 
six months, of copies of any description of; an 
invention the subject of any foreign or colonial 
grant. 

Now, to begin with, one of the most serious blots 
on the face of the existing law is the 25th section 
of the Act of 15 and 16 Vic. cap. 83, which renders 
letters patent of the United Kingdom dependent on 
any foreign patent previously obtained for the same 
invention. In fact, those who are best qualified 
to judge have strongly denounced the practice of 
making patents in one country dependent on 
patents obtained elsewhere, yet such, in @ 
sense, would be one effect of the foregoing pro- 
posal. We are, therefore, greatly surprised to 
note that it has found favour with those who have 
advocated strongly the repeal of that section of 
the existing law which renders an English patent 
dependent on the life of a prior foreign patent. 
Can it by any possibility be in contemplation to 
institute a practice of harassing foreign applicants 
for patents here as they are harassed in the United 
States, by requiring, before issue of the letters 
patent, a sworn statement as to whether there 
already exists any, and, if so, what patents in other 
countries for the same invention? Should it happen 
(as it well may) that a person resident in this 
country has independently invented and applied 
here for a patent, in respect of an improvement 
that turns out to have been previously patented 
by some one else in a foreign country, how is the 
case to be dealt with? Should the prior foreign 
patentee oppose, is the English inventor to be 
refused a patent? On the other hand, should 
the prior foreign patentee apply for a patent, is 
it to be refused if opposed by the English 
inventor? Or, if practically the same inven- 
tion be independently conceived by two persons 
abroad, say, for example, by one in France and 
by another in the United States ; and if each pro- 
cures a patent in his own country, or in some other 


|country, before application in the United King- 


dom ; then which of the two is to be legally en- 
titled to an English patent? In these days of rapid 
progress the cases we are assuming are by no means 
extravagant. Another question arises, — What 
course is it contemplated to adopt where the earliest 
foreign or colonial grant happens to have been 
made not in favour of the actual inventor, but of 
some person in fraud of him? Whilst these are 
some of the difficulties that appear to present 
themselves, several others might be indicated. 
And let it be remembered that even if satisfactory 
solutions of these difficulties appear possible, yet the 
effect of such provisions as those in question would 
be to increase the doubt and uncertainty attending 
patent property, and therefore, to render it pro- 
portionately less desirable as an investment. 
Hence, whilst it may be well to provide that the 
validity of an English patent shall not be affected 
by the publication in the United Kingdom of copies 
of any description of an invention the subject of 
any foreign or colonial grant, dated, say, not more 
than twelve months prior to the English applica- 
tion, there are, on the other hand, very strong ob- 
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jections to the hard and fast limits that have been | 


proposed, as above mentioned, with respect to the 
persons who shall be entitled to a patent and the 
period within which it may be applied for. 








THE MENHADEN FISHERY IN THE 
UNITED STATES. 


ing industry pursued on the Atlantic seaboard of 
the United States is the capture of the menhaden, 
a tish of the herring family, which is found in the 
summer along the eastern coast of America, from 


| seine is in this country. 


. : | net is drawn in by means of a rope,-so as to form a 
One of the most important branches of the fish- | 





which has almost, if not quite, superseded the | ness, including buildings, tanks, boilers, hydraulic 


drift or gill net in the capture of mackerel and | 
menhaden by the United States fishermen. | 

As we propose giving fuller particulars of this | 
net at afuture time it will be suftice for the present | 
to say, that it is shot by boats much asa circle | 
The bottom part of the | 


bag or purse, in which the fish are enclosed. They 
are lifted on board the carrying vessel by means of | 


| a dip-net about 3 ft. in diameter, which is operated | 


Maine to Florida ; in winter, however, it is seldom | 


seen north of Cape Hatteras ; it is by far the most 
abundant species of fish on the Atlantic coast line. 
A tirm in Milford, Connecticut, captured in 1873 
12,000,000 ; in 1877, a bad year, three sloops from 
New London secured 13,000,000 ; in the same year 


the Pemaquid Oil Company took 20,000,000, and | 


the town of Boothby alone 50,000,000. This fish, 
of which such vast numbers are taken, is com- 
paratively little used for food, its oily taste and 


bony structure rendering it far from agreeable | 


eating. It is for the purposes of the manufacture 
of oil and guano that menhaden are mostly cap- 
tured, and as the industry is an important one in 
America we propose giving a few particulars of the 
way it is pursued. Of all the inhabitants of the 
sea the menhaden is, in the United States fisheries, 
the most important for oil-supplying purposes, on 
an average exceeding the produce of the whale by 
about 200,000 gallons per annum, and in one year 
the oil obtained from the menhaden did not fall far 
short of that supplied by the whale, seal, and cod 
combined. In the United States Section of the 
Fisheries Exhibition may be seen a model of a 
menhaden factory, the original of which is situated 
in one of the New England States ; a small steamer 
such as is used in the capture of the fish, is showed 
moored alongside the wharf. The following Table, 
which we are enabled to quote through the kindness 
of the compiler, Mr. Howard Clark, will give some 
idea of the importance of this business. It will be 
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Grand Total. 





shipment. 


by a tackle suspended from a spar or derrick. 
When the steamer or sailing vessel arrives along- 
side the factory wharf with her ‘‘ fare” of fish on 
board it is speedily transferred from the well toa 
large tank provided for the purpose at an elevation 
above the ground, suitable to the position of 
the room in which the first process is to be 
carried on. The tank referred to has trap-doors 
in the bottom, and caused to travel beneath 
it is an endless chain, on which are mounted | 
small buckets. The fish is passed through the 
bottom of the tank into these buckets, and | 
by them is conveyed over the cooking tanks 
into which the fish are ‘‘dumped,” there 
being a few inches of sea water in the bottom of | 
the tank at the time. About 50 to 75 barrels are 
placed in each cocking tank. These tanks are 
fitted with an open steam worm, and the fish having 
been boiled for half an hour or more about two- 
thirds of the oil becomes extracted. The remainder 
is obtained by means of hydraulic presses. The 
mixture of oil and water resulting from this process 
is drawn off into the ‘* drawing-off tanks” when it 
is still hot, and whilst passing through these the 
water sinks to the bottom and remains behind. A 
‘settling tank” of four or five thousand gallons 
capacity next receives the oil, and after it has re- 
mained there for four or five hours all impurities have 
sunk to the bottom and the oil may be pumped into 
‘*bleaching tanks,” where it becomes clearer and 
whiter from the action of the rays of the sun, and 
after one or two weeks’ exposure it is ready for 
Great care has to be taken to separate 

































presses, oil rooms, &c., of a capacity to cook and 
press 800 barrels in a day, costs about 14,000 dols. 
A hydraulic press costs about 1200 dols. 

A few years ago there were several floating 
factories, some of them extensively fitted up with 
machinery. One of the great advantages of these 
was that they could be towed about so as to follow 
the movements of the fleet of fishing-boats, and 
time was thus saved in carrying. The more exten- 
sive use of steamers in later years has discounted 
this advantage, and we believe there are few, if 
any, of these floating manufactories now in opera- 
tion. The average price of fresh menhaden along- 
side the wharf appears to have been a short time 
ago from about 60 to 70 cents per barrel of about 
200 lb. of fish. The price will vary with the 
season, and the quantity of oil contained in the 
fish. About three-quarters of oil from a barrel of 


| fish is-the worst yield, which would be generally 


obtained when the fish arrive off the coast in the 
spring. Inthe autumn, when the fish have become 
fat, as much as six gallons of oil per barrel may be 
obtained, a yield of two and a half gallons per 


| barrel may be taken as about the average. 


Menhaden oil has many uses, but the larger part 
of it appears to find its way into the market for the 
purpose of mixing with more costly oils. It is 
much used in tanneries, and also for burning in 
lamps, for which purpose it is mixed with paraftine. 
It is sometinies applied as a machine lubricant, but 
is not well adapted to the purpose, being too 


gummy. For rope making there is also a limited 
demand. <A good deal is exported for soap manu- 


facturing and also for smearing sheep in order to 
kill ticks. It is stated that two-thirds of the 
‘* whale oil” now sold is extracted from the men- 
haden. So far we have treated only of the oil- 
producing properties of the menhaden, but, after 
all the oil has been extracted, there is a valuable 
residue left, which it is an important part of the 
business of the menhaden factories to work up into 
a marketable commodity in the shape of fish 
manure. It is on record that upwards of 250 years 


MENHADEN INDUSTRY IN 1880. 
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seen that the value of the menhaden taken from the 
sea in 1880 when transformed into oil and guano was 
2,116,787 dols. -The vessels employed exclusively 
in this fishery number 456, their combined tonnage 
reaching nearly 13,000 tons. <A large number of 
these are steamers ranging between 60 to 90 tons. 
In the year 1877, out of a partial list of vessels 
employed for taking menhaden, only 60 were 
steamers and 65 were sailing vessels, the latter 
ranging mostly between 12 to 25 tons, but some 
being as large as 35 to 40 tons. The steamers are 
mostly built of hard pine and have white oak 
frames. They have a water-tight tank in the 
middle, in which the fish are stowed. The crew 
are employed on shares, the boat and net drawing 
one-half of the profits, and the crew taking the 
remaining half, out of which has to be deducted 
provision bills and cook’s wages. There are about 
seven or eight men in a crew, besides the cook and 
engineer, on the smaller steamers, the larger ones 
carrying twelve to fifteen men. 

The enormous number of these fish taken yearly 
necessitates the fishing being carried on in a whole- 
sale manner. The principal instrument used in 
their capture is the American purse seine, a net 


| 
| 
| 
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* Includes 20,477 dols., the value of menhaden sold to factories outside the State or used for bait. 


the oil from the water before the impurities con- 
tained in the latter begin to ferment; often too, 





t Includes value of haul-seines. 


ago, fish were used for enriching the ground in 
the then colony of Virginia, and the crop of corn 








what at first appears to be pure oil, will be found was said to be thereby increased threefold. In the 
to contain finely divided fleshy substances which New England plantations, too, about the same 
must be allowed to settle and the oil then drawn time, it is said that the Indians instructed the 
off before putrefaction setsin. If the processes are colonists in the manner in which fish were to be 
properly carried out the oil is light coloured and set in the ground with the corn, as otherwise, ‘‘in 
sweet ; but if it is exposed at any time to the in- those old grounds,” it would come to nothing. Nearly 
fluence of putrefying animal matter it becomes dark all the fish fertilisers at present offered in the 
and strong. An inferior oil is made by steaming or American market are made from the menhaden. 
boiling the fermented settlings, technically known | The ‘‘ scrap” or ‘ pomace,” which are the names 
as ‘‘gurry oil.” A sweet fine oil will bring 10 cents given to the residue of the fish from which the oil 
a gallon more than a strong description, whilst oil has been extracted, is sometimes sold crude under 
made from early fish is called ‘‘ weak” and is worth the designation of ‘‘ green scrap,” or ‘‘ chum,” but 
5 cents a gallons less than that made later. Gurry more frequently it is prepared at the factory by a 
oil is sold for one-third less than other grades. chemical process and sold as fish guano. 

The factories are always built of wood, andthe!  ‘‘ Acidulated fish” is a fertiliser that is prepared 
cost of machinery comprises the greater part of | by treating the scrap with sulphuric acid. ‘‘ Fish 
the outlay required in establishing an oil-extract- | und potash salts” is a mixture of dry scrap and 
ing business. The total cost of a factory of German potash salts. These two preparaticns, 
average proportions would be about 20,000 dols., but | however, are commercially of comparatively small 
upon some far greater sums have been expended, | importance. The principal products of the men- 
extending to as much as 60,000 dols. to 70,000 dols. | haden used for fertilising purposes are the am- 
Mr. Church, of Tiverton, R.I., says that an esta- moniated superphosphates. They owe their value 


blishment on Marragansett Bay, ready for busi- | chiefly to nitrégen and phosphoric acid, the latter 
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from South Carolina and the island of Navassa. 


Bone black from sugar refineries is also considerably | 
In order to render the fertilising substance | pany and an influential landowner whose estate 


used. 


contained in the preparation soluble, in course of | 


manufacture it is treated with sulphuric acid. 
It has been stated that the menhaden is not 


applies to the fish as it generally appears, or rather 
would generally appear in the markets. When eaten 
perfectly fresh they are said to be superior in flavour 
to most shore fishes ; although if kept they soon 
acquire a rancid flavour. At Cape Hatteras the 
winter fish are salted for summer use. Sometimes 
large numbers thus prepared are shipped to be used 
as food for negroes on the plantations of the West 
Indies and Guiana. 

Under the name of American sardines large quan- 
tities of menhaden are prepared for consumption. 
As soon as possible after being caught the fish are 
scaled, cleaned, and cut up into suitable pieces by 
machinery, and are then packed in hogsheads with 
just sufficient salt to remove the'r extreme fresh- 
ness. They are afterwards placed in the cooking 
czns and put into tanks where they are steamed for 
the space of about two hours. When the cooking 
is completed the fish is placed in the regular pack- 
ing cans, which are filled with salad oil and then 
soldered up, after which the can is again steamed 
and vented, and the process is complete. The cans, 
or tins as they would be called by us, are kept for a 
month to see if they swell, in which case they are 
thrown aside. The American Sardine Company is, 
or at any rate was a short time ago, the largest pro- 
ducers of this food product. 

Another use to which the merhaden is put is the 
supplying of ‘*Goodale’s extract of fish.” The 
Hon. S. L. Goodale, of Saco, Maine, has invented 
a process by which the juices of the flesh are 
extracted in order to form an article of food bear- 
ing a close resemblance to ‘‘ Liebig’s extract.” 
From each barrel of menhaden three to four pounds 
of extract can be obtained. This extract was 
shown at the Philadelphia Exhibition, and it is 
just possible it may be more eaten than heard of 
in this country. 

The menhaden in the form of ‘‘chum”’ is also 
adopted as food for sheep and poultry,” but it isas a 
fishing bait that it finds its principal use in the cod 
and mackerel fisheries of New England and the 
British provinces; it is also used salted as a bait 
for haddock. The vessels which fish on the 
George’s banks generally carry ‘‘pogie bait” pre- 
served in ice. As a toll-bait for mackerel, the 
menhaden is preferred to any other fish, and a 
machine is shown in the Fisheries Exhibition 
which is used exclusively for cutting up menhaden, 
or pogies as they are often called, into bait. 
Professor Goode has estimated that the total 
quantity of menhaden used as bait in 1877 was 
about 80,000 barrels on 26,000,000 fish. 

For the greater part of the materials we have 
used in this brief summary of the menhaden 
fishery we are indebted to the courtesy of Professor 
G. Brown Goode, the chief of the United States 
Commission at the Fisheries Exhibition. We have 
also placed the ofticial report of the United States 
Fish and Fisheries Commission liberally under 
contribution. We regret that the space at our 
command does not permit us to treat this im- 
portant and interesting subject in a more exhaus- 
tive manner. 


PRIVATE BILL LEGISLATION. 

In the House of Lords that part of the Bill of the 
Swindon and Cheltenham Railway, relating to the 
construction of the connecting line between their 
system and that of the Midland, has been dropped, 
the Great Western Railway Company undertaking 
to construct such works and give such facilities as 
would secure the objects proposed to be attained by 
the proposed lines. 

Lord Romilly’s committee have passed that part 
of the Staines and West Drayton Railway Bill 
which gives power to construct a station at Staines 
independent of the London and South-Western 
Railway, but have not permitted the proposed 
alteration of the junction with that company’s line. 

The Earl of Haddington’s Committee have had 
before them the Bill of the Windsor, Ascot, and 
Aldershot Railway, and upon the completion of the 
promoters’ case, rejected the Bill therefor for the 
second time; the project fora line, supported by 


being obtained by an admixture of various fossil | the Great Western Company, connecting these 
and mineral substances obtained in a great degree | 


| Railway Company’s Omnibus Bill, the only portion 
generally popular as an article of diet ; this, however, | to which there is any important opposition is that 





places has, after passing the Commons, come to 
grief in the Upper House. The principal opposition 
was from the London and South Western Com- 


was interfered with. 
This Bill is succeeded by the Great Western 





affecting Bristol, the local authorities of that city | 


| appearing against it. 


| ‘The Bill of the Rhondda and Swansea Bay Rail- 
| way is now before the Committee of which the 
| Earl of Limerick is chairman ; the engineering evi- 
| dence here is of interest, as it concerns a subject— 
| that of subaqueous tunnelling—which at the pre- 
| sent time is in the experimental stage. Mr. Henry 
| Law has taken this particular project under bis 
| care, and has explained the process of construction 
| which he has advised the engineer for the scheme to 
adopt. The subaqueous tunnel will be 1490 yards in 
| length, of which 726 yards is proposed to be driven 
under the protection of a waterproof bed of clay for 
| the greater part of its length, at an estimated cost of 
| 521. per yard forward; the remainder is proposed 
| to be formed of caissons of wrought iron 50 it. in 
| length and 18 ft. wide, with a height to the top of 
the semicircular upper surface of 20 ft. The surface 
of the caissons will be formed with double skins 
18 in. and 2 ft. apart, and the space between will 
be tilled with Portland cement concrete. The ends 
|of the caissons will be temporarily stopped with 
| portcullises, which, when the contiguous caissons, 
|sunk by the pneumatic process, have been 
| brought in close contact, will be removed, and 
allow through communication. When pressed 
as to the non-existence of the protecting bed of 
| clay at the point where the tunnel is proposed to be 
driven under the bed of the River Neath, and where 
there would be but 13ft. between the top of the 
structure and the water, when the presence of a 
water-bearing strata would allow a pressure of 1} 
tons to the super foot to come on to the supports of 
the earth, Mr. Law saw no difticulty of alarming di- 
mensions, as he said the methods he should adopt 
would be those made use of in the formation of the 
Thames Tunnel, and would consist of the employ- 
ment of slippers of iron 4 in. thick, instead of the 
ordinary timbering and poling boards. These iron 
slippers would everlay the finished work and be 
pushed forward in advance of it by means of 
hydraulic jacks. He gave no details, however, 
of how the earth on the face would be kept 
from coming forward under this enormous pres- 
sure further than if the ground was bad and broke 
in the space would be filled up with clay deposited 
in the bed of the river as in the case of the Thames 
Tunnel, but even under these contingencies he saw 
no reason why the cost of that structure, which 
he gave at about 11001. per yard, should be ap- 
proached in the instance under discussion. Mr. 
Fowler and Mr. B. Baker gave evidence, on behalf 
of the Great Western Railway Company, who are 
opposing, distinctly challenging the above evidence 
as to the possibility of constructing the tunnel 
through the pervious strata under the Neath with- 
out disturbing the bed or interfering with the 
navigation, as expressly forbidden by Clause 8 in 
the Bill. They both admitted that by means of 
the pneumatic process it would be possible to carry 
out the work, which would then be simply a question | 
of time and money, but that could not be made use ; 
of here as it would contravene the provisions of the 
clause referred to; the Committee heid different 
views on the subject and passed the Bill. 

In the House of Commons the Manchester 
Ship Canal Bill has completed its first stage. 
The case of the Shropshire Union Railways and 
Canal Company was considered last week; the 
canals of this company are about 200 miles 
long, and complete the communication between | 
the Mersey and Wolverhampton and Birming- | 
ham in one direction, the Potteries by way of | 
the Trent and Mersey Canal, and Newton and | 
Llangollen, in Wales, by way of the Montgomery- | 
shire Canal. Its outlet is at Ellesmere Port, on | 
the south side of the Mersey, above Garston ; 
and there has always been a fair channel under 
the varying conditions of the main channel 
opposite this point. A large number of coasters 
come there from the south of England with 
clay, and from Cumberland and _ Lancashire 
with iron ore for the midland counties. It is 
alleged that the proposed trained main channel 
will have the effect of concentrating the tidal flow, 














and therefore the side channels, such as that lead- 
ing to Ellesmere Port, will inevitably be silted up, 
and if the latter channel be trained with walls high 
enough to keep it open, it is said that these will 
cause the upper estuary to become silted up. 

Mr. Forwood, chairman of the Parliamentary 
Committee of the Town Council of Liverpool, stated 
that the population of that city was three-quarters 
of a million, and the assessable value of the pro- 
perty about 3? millions, and that one-third of the 
total exports and imports of the United Kingdom 
passed through Liverpool. He put in a calculation 
showing that the cost of carriage of cotton by means 
of the Ship Canal would, in cases of certain towns 
in Lancashire, employing together one-eighth of 
the total number of spindles, be in excess of that 
at present existing vid Liverpool, and this was due 
to employment of smaller vessels and a large pre- 
mium likely to be required for the insurance against 
the risks in passing the canal. He considered that 
the railway rates were too high, but that the proper 
thing to do would be to make a barge canal instead 
of a ship canal between Liverpool and Manchester. 

After the completion of the landowners case of 
Sir H. de Trafford, who objects to a portion of his 
park being taken for the purposes of the under- 
taking, the case of the London and North-Western 
Railway was opened, and evidence was given by 
the engineer of that company to show that the cost 
of the works of the canal had been much under- 
estimated. The quantities of excavation were, in 
his opinion, too low, due to the slopes not being 
taken flat enough, and the omission of incidental 
works which he considered necessary. The prices, 
judging from the cost of similar works executed by 
him, were under the mark, and he handed in a 
table bearing out this view. Taking the principal 
items he increased the cost of dredging from 9d. to 
ls. 8d., excavating rock from 2s. 6d. to 2s. 9d. 
and 3s. ; soft soil from 1s. 1d. to 1s. 6d.; stone 
facing from 3s. 6d. to 4s. 6d. ; cement concrete 
from 10s. to 13s., the final result of which was to 
inerease the estimate from six millions to 10} 
millions. In cross-examination it was shown that 
in Parliamentary estimates of this session the 
prices for similar work in the same counties were 
1s. 1d. for soft soil, 2s. for rock, and on examina- 
tion of the various accepted tenders for work under 
his supervision, it appeared that the prices were 
much below those of the engineer for the canal. 
Mr. J. W. Barry confirmed Mr. Stevenson’s prices, 
as his average price for soft soils in Parliamentary 
estimates had been 1s. 43d. In cross-examination 
he admitted that his estimate for 936,000 eubic 
yards atthe Barry Dock of this year was Is. 2d. ; 
he also thought that deviation No. 3 should have 
been carried over the canal instead of under as 
proposed. 

On behalf of the London and North-Western and 
Midland Railway Companies, Mr. Findlay, general 
manager of the former company, said that the 1 in 
114 gradients proposed on the Deviation Railway in 
place of the nearly level existing gradients, would 
not affect very much the passenger trains, unless 
the number of carriages exceeded fourteen. Inthe 
case of the goods trafic the capacity of that part 
of the line would be crippled to the extent of 30 
per cent., and to render it, under the altered cir- 
cumstances, as effective as at present, three bank 





| engines would be required at a cost of 3000/. per 


annum for that number. The 1 in 60 gradient on 
Deviation Railway No. 3, would necessitate the 
dividing of the trains now working over that line, 
the number of wagons in each being forty-five for a 
goods train and thirty-five for a mineral train ; to 
carry trains of this length down and up the gradients 
proposed would be unadvisable from the probability 
of some wagons breaking loose from the strain 
on the commencement of the ascent of the up 


| gradient as had been the case on the 1 in 40 gradient 


on the line from the Nantle slate district, where the 
goods traffic had to be limited to eighteen wagons 
and the minerals to thirteen. The case quoted 
from ENGINEERING, vol. viii., page 44, where heavy 
traflic between the Great Nortlern Railway and 
the North London Railway up a steep gradient was 
successfully worked by Mr. W. Adams, when loco- 
motive superintendent of the latter company, was 
admitted by him as probable, though not within 
his knowledge. Mr. Henry Oakley stated the cir- 
cumstances quoted from ENGINEERING were altered 
now, from the great inconvenience arising from 
the method of working there spoken of. Consider- 
able modifications had been made, which toa certain 
extent is true, as the junction of this branch instead 
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of being with the Great Northern main line is now 
made with the second tunnel, used exclusively for 
goods, and the total rise has been diminished by 
raising the level of the rails at the foot of the incline 
about 6 ft. Mr. John Noble, general manager, who 
was the only witness for the Midland Company, 
stated that between London and Bedford they had 
spent a large sum in order to improve a gradient from 
lin. 182 to 1 in. 120; they therefore objected 
very much to the proposed gradients by which 
Deviation Railways Nos. 4 and 5, in which his com- | 
pany were interested, were to be carried over the 
Ship Canal, the result of which, on account of the 
number of wagons per train being diminished by four 
was that six or seven extra trains would have to be 
run per day to make up the deficiency. After a | 
long and exhaustive speech from Mr. Pember the | 
committee gave a favourable decision, but added a 
great number of conditions, to which we shall refer 
on another occasion. The Metropolitan District 
Railway Bill, which was withdrawn under the cir- 
cumstances mentioned on page 591 of our last 
volume, has been recommitted, the company hav- 
ing found that the object of the withdrawal had not 
been attained. Its principal feature was the proposed 
acquisition of land in Whitechapel for station pur- 
poses; matters having been settled with the local | 
authorities, the committee passed the Bill. 

The Bills introduced by the authorities of the 
City and by the Metropolitan Board of Works for 
the closing of the ventilators lately erected by the | 
District Railway Company have advanced a stage, 
the committee having given a decision on the pre- 
amble as hereafter stated. 

Mr. Joseph Tomlinson, the locomotive superin- 
tendent of the Metropolitan Railway, described the 
difficulties which had been met with in the ventila- 
tion of that line, and described the method by which | 
he had improved it by the insertion of diaphragms 
at the ventilators made in the roadway; these | 
diaphragms being set at a certain angle, the passage 
of the trains thrust out the foul air before them 
and drew in fresh air after them. He did not | 
approve of Sir Joseph Bazalgette’s fan and pipe | 
method, as he was of opinion the ventilation 
by a fan would not be effectual unless the | 
whole tunnel were exhausted. To do so pro- | 


perly would create such a draught at the 
stations that the people would not be able to 


stand. He admitted that, though he thought he | 


could not devise sufficient means for ventilating a 
tunnel 1200 ft. long, there was no doubt but that 
a considerable length of tunnel might be artificially 
ventilated, as Mr. Barry proposed should be done 
in the city ; he, however, did not refer to the fan 
ventilation which had been carried out under ap- 
proval by means of the pneumatic dispatch tube 
referred to at length in an article to be found at 
page 89 of our eighteenth volume, which seems to 
bear to some extent upon the question. The Com- 


mittee have announced their decision upon these | 


Bills in rather an ambiguous way. They will not 
pass the preambles in their present form without 
modifications, but consider that there has been no 
evidence directed against the ventilators 1 and 9, 
that is to say, those at Victoria Station and 
near the Times office, and they wish the two 
Bills to be consolidated and the railway com- 
pany to be prepared to state what measures they 


| can see their way to take, so as to preveut the 
| emission of smoke and steam from the remaining | 


ventilators and leave adjourned the further con- 


| sideration of the case until the 6th inst. 


Group 7. After’ sittings extending over three 
weeks the Committee threw out the Bill of the Hull 
and Lincoln Railway and entered upon the con- 
sideration of the Bill of Goole, Owston, and Ep- 


worth Railway, by which sanction is sought for the | 
construction of about twenty miles of railway con- | 

necting the Bawtry and Trent authorised railway 
| and the Joint Railway of the Great Northern and 


Great Eastern Companies with the port of Goole. 
The line traverses a district which has rather a 
curious history, a large portion of it having been 
reclaimed in the seventeenth century by Cornelius 
Vermingden, a Dutch engineer, and a portion of 
it settled by his countrymen from which they were, 
however, driven by the Parliamentary forces dur- 
ing the Civil War, but reinstated eleven years later. 
Owston, Epworth, and Crowle are the principal 
places affected by the line, and there is a large 


| agricultural trafficat the places, principally potatoes, 


which is dependent on the Trent for transit. 
The line may be considered purely local in its 








character, and with few exceptions is laid out so 
as to require but very moderate expenditure on 
works. 

After due consideration this Bill has been 
passed, subject to the following amendments : 
the power to run into and use the Misterton 
Station on the joint line of the Great Northern 
and Great Eastern companies has been struck 
out, and the company are to pay all the ex- 
penses of obtaining the provisional order incurred 
by the tramway company, whose authorised works 
will be superseded by the proposed railway. 








THE WEATHER OF JUNE, 1883. 

Tue first half of June was comparatively dry, 
with prevalent polar winds ; the second half made 
up the deficiency of rainfall, anl curtailed the 
| duration of sunshine. The mean atmospheric 
| pressure and temperature, referred to extreme 
positions of the British Isles to which the Isle of 
| Man is central, were as follows : 








: | Mean | . 
ses Mean Difference | | Difference 
Positions. | pressure. | from Normal.) — from Normal 
| — | 
in. in. deg. | deg 
| North 29.91 above .04 | 51 | below 2 
South 95 below .07 | 56 a 3 
| West 95 above .02 55 cg 1 
East .98 = 02 | 6 | aE 
| Central +95 nil. | 54 | = 3 








The frequency and distribution of rain may be 
| roughly represented by the following results : 














| . Difference 

Places. Rainy Days. Amount. | trom Normal 

in. in. 

| Sumburgh 15 2.26 above 0,28 
Scilly .. 21 3.21 | sg ee 

| Valencia 15 1.75 below 1.77 

| Yarmouth 14 2.22 above 0.10 








The mean temperature was below the normal 
| value, as much as 3 deg. in the south and central 
| districts. The amount of rain was considerably 
| below the average in Treland, but slightly above in 
| Great Britain. The daily general directions of the 
| winds give a very slight resultant from E.N.E., in 
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in 
fact, the winds were well distributed around the 


contrast with the normal resultant W.S.W. ; 


compass. The barometer has ranged within 
moderate limits, between 30.4 in. on the 14th and 


29.4 on the 27th. The highest temperature, 
84 deg,, occurred at London on the 29th, the 


lowest, 35 deg., at Nairn on the 20th, so that the 
month has escaped the frosts which are some- 
times so destructive to vegetation in June. 
On the 26th, 1 in. of rain was measured at 
Loughborough and 1.25 at Cambrjdge. The only 
atmospheric disturbance of moment occurred be- 
tween the 25th and 27th, traversing Great Britain in 
a N.N.W. direction and passing away to the N.W. 
of the Hebrides. The latter days of the month 
were attended with frequent thunderstorms, which 
appear to have had their origin in the warm atmo- 
sphere of north-east France and Belgium. About 
midnight of the 29th a very severe thunderstorm 
attenaed with torrential rain passed over the metro- 
polis. A balloon in which a French aéronaut 
essayed to cross the Strait of Dover on the evening 
of the 9th in the teeth of a prevalent N.E. wind, 
was rescued off the mouth of the Thames next day, 
having been carried into the North Sea by a 
southerly upper current. The first week of the 
month was favoured with much bright sunshine in 











| all parts of these islands; but sunshine has been 


intermittent and variable in different districts, all 
the rest of the month. The reports show the 
greatest frequency 10 of clear sky in the east dis- 
district, the least 5 in the west; while overcast 
sky was most prevalent, 18 in the west, and least 
in the north 9. During the five weeks ending 
July 2nd, the duration of bright sunshine estimated 
in percentage of its possible duration, was 37 for 
these islands generally, east England 46, south 
England 43, south-west England 41, central Eng- 
land 39, east Scotland 38, north-west England 37, 
west Scotland 36, south Ireland 35, north Ireland 
31, north-east England 28. It will be noticed that 
the greatest and least durations of sunshine were 
experienced on the east of Great Britain, a circum- 
stance altogether inexplicable. On the whole, the 
weather of June has not been unfavourable for 
agricultural prospects. 


THE CHANNEL TUNNEL SCHEME. 
(Continued from page 612, vol. xxxv.) 

Ir will be observed that the evidence that we 
have already referred to has been given by those 
persons fully assured of the necessity of the pro- 
posed means of communication, and of its sound- 
ness as a commercial speculation. We will now 











touch upon the testimony of those who are either 
neutral or do not consider the scheme as the best 
means of remedying the evils complained of, and 
have doubts as to its benefitting the country by 
increasing its trade or of its becoming a sufficiently 
valuable channel of communication. 

Sir Arthur Otway, well known in the House of 
Commons in his official capacity of Chairman of 
Ways and Means, and from his other public duties, 
stated that he had come to a conclusion adverse to 
the making of the proposed tunnel. Having been 
for sixteen years director of the London, Brighton, 
and South Coast Railway, a company interested in 
communication with France, he had naturally 
directed his attention to that subject, and had 
made use of all the influence he possessed at that 
Board to improve it by the construction of a large 
and commodious harbour, and elsewhere by employ- 
ment of the steamers Castalia and Calais-Douvres, 
designed on a novel principle specially to obviate 
the most objectionable characteristic of the ordinary 
vessels. Of late years the means of communication 
had been so much improved that when the ports, 
which are now in rapid progress in many cases, 
were complete, and satisfactory arrangements by 
means of hydraulic cranes and other appliances far 
the avoidance of break of bulk in the tranship- 
ment of goods were made use of, he considered 
that the transit of goods and passengers would 
be carried on in as satisfactory a manner as could 
possibly be desired. Though his experience was 
that since 1879, the steamers of the company with 
which he was connected, had always made the 
passage to France and back without accident, he 
admitted that the comfort and certainty of the 
transit when made by sea must always to some 
extent depend upon the state of the weather. Of 
the total trade between England and France having a 
money value of 70 millions in 1881, that represented 
by corn, coal, wool, wine, and other similar articles, 
amounting to between 30 and 40 millions would 
never, on account of the lowness of the sea freight, 
be sent through the tunnel, and the present mode 
of conveyance of perishable articles such as vege- 
tables and fruit being so satisfactory there would be 
no object in diverting them through the tunnel at 
a large increase in cost of transit; as an instance 
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of the former class of goods he mentioned that the 
carriage of wine from Bordeaux to this country 
would cost more than 32s. per ton if sent by the 
tunnel, over the present charge by sea. As to 
that part of the subject which had reference to 
the effect which the formation of the tunnel 
would have upon the commerce of the country, 
he held very strong views. Our mercantile posi- 
tion has been created by the enormous export 
and import trade between England and foreign 
countries carried by British ships trading to all 
parts of the world, and the building and manning of 
these ships for this purpose forms a large portion 
of the wealth of the country. If the Channel 
Tunnel should be made, there would be competi- 
tion with this vast interest, and anything tending 
in this direction could not fail to be extensively 
prejudicial to the welfare of the country ; although 
at first a land communication with the continent of 
Europe might not appear dangerous, it might 
become enormously so in the future. His con- 
tention was, that the insular position of the 
country was extremely advantageous to us at pre- 
sent, possessing the whole carrying trade between 
England and France, and that it was very unwise 
to run any risk by doing anything which might 
tend to dispossess ourselves of it. Mr. James All- 
port, now a director, but formerly for many years 
manager of the Midland Railway, stated that he 
had directed his attention to the subject of the 
Channel Tunnel more as one of the general public 
than as a railway man; he could not see his way, 
as a practical man to working anything like the 
number of trains, 250 per day each way, which had 
been spoken of, nor would the fact of a continuous 
run of 30 miles much facilitate the traffic. As- 
suming the passenger traffic to be large enough to 
require 12 to 14 trains, there would be a difficulty 
in working a goods traftic through the tunnel in 
the remaining hours ; very frequent or very heavy 
trains, exceedingly difficult to arrange or work, 
would be required to accommodate the amount 
of goods traftic expected. The disadvantages 
alleged to accompany the necessary break of 
bulk incident to the sea passage requiring tran- 
shipment, were now by the perfect appliances 
made use of, reduced to a minimum, and there were 
very few complaints arising on that account of 
breakage or detention. In his opinion more 
damage was done by shaking or rubbing in a rail- 
way journey than by handling, and there would be 
less danger in carrying by steamer than by rail. For 
goods of a perishable nature, where time was of im- 
portance, the tunnel would undoubtedly be of great 
service, as it would also be for passenger traftic, 
but with goods traffic generally there would be many 
obstacles. The arrangements for forwarding goods 
on English lines were very complete, but on the 
Continent his experience, derived from acting on 
two or three committees, was that there were great 
difficulties in inducing foreign railway companies to 
adopt through rates and other facilities. If the 
tunnel be made, and its chief object realised—that 
of attracting to ita large traftic now carried by sea—a 
very large and important shipping interest in this 
country would be destroyed, and there was no 
reason why France, possessed as she is of so many 
advantages of position, should not become a for- 
midable competitor in the goods traffic of Europe 
to the disadvantage of England. Considerable 
difficulty would also arise out of the use of rolling 
stock of the English railways which, under the 
suggested arrangement, might be scattered over 
Europe with no certainty of return. This would 
at once involve the necessity of doubling that 
stock with the result that the companies would 
have no interest in the railways of the Continent, 
but would simply find wagons for journeys varying 
from 100 to 2000 miles. 

Mr. James Grierson, general manager of the 
Great Western Railway, stated that as the pro- 
posed approaches to the tunnel were to be formed 
with gradients of 1 in 80, the Board of Trade 
would probably require a special length of block 
between two trains, say, five miles on the incline, 
and two miles beyond, to traverse which, at a 
speed of thirty miles an hour on the incline, and 
forty miles on the level, would take 13 minutes. 
This interval would practically limit the number 
of trains each way to ten per hour for passenger 
trains; the goods trains of course would not be 
run at such high speeds, and therefore would be 
fewer in number, but under these conditions a 
large number of passengers and tonnage of goods 
could be passed through the tunnel, He could not 





see how the construction of this work would lead 
toa large increase of goods traftic across the Channel, 
and it appeared unreasonable to imagine that anyone 
should be debarred from purchasing goods here 
because they had to be sent to France by steamer, 
neither did he think that the comparatively small 
quantity of goods passing between the two countries 
was in any way limited on account of the transit 
having to be made by sea. In the case of perishable 
goods, no doubt the tunnel would offer some con- 
venience in the way of a quick and certain passage. 
The competition by sea would, in his opinion, tend 
to keep down rates for the passage of the tunnel, 
but, judging from the experience of his company 
who compete with steamers carrying goods from 
London to Penzance, the cross Channel traftic in 
steamers would still be continued. That there 
would be a large increase in passengers consequent 
on the formation of the tunnel he had no doubt, 
and there would be an advantage from not breaking 
bulk in the case of goods, yet this latter benefit 
could not generally be counted upon, as no doubt 
a large quantity of the articles traversing the tunnel 
would be in small quantities, and it would be un- 
reasonable to expect that trucks carrying only 10cwt. 
or 15 ewt. should be sent long distances on the 
Continent. From the conclusion he had come to 
that the lowness of rates by sea would prevent 
much competition between the tunnel and shipping, 
he did not think that the trade of the northern 
steamboat owners would be much interfered with. 
Unless he was wrong in the view that he took he 
could not see that the tunnel would so disturb the 
general distribution of trade so as to disadvanta- 
geously affect the commercial position of England, 
and therefore he saw no reason why it should not 
beinade ; on the other hand, he did not think that 
it would materially increase the trade and com- 
merce of the country, and though the passenger 
traffic might be trebled in, say, fifteen years, as 
an outside estimate, he was of opinion that a pro- 
fitable return on the expenditure of eight millions 
would not be obtained. 

Mr. Henry Oakley, general manager of the Great 


NOTES. 
INCANDESCENCE Lamps ror MEpicaL Purposes. 

MM. P. Hetor anp TrovuveE have constructed a 
new lamp of this kind which does not claim any 
special electric feature, but is supplied with a 
reflector and an adjustable lens by means of which 
the illuminated field may be widened or narrowed 
at will. These additions make the lamp but little 
heavier, and will be useful in many cases, as by it 
a strong beam of light not directly hitting the eye 
of the operator can be obtained. The lamp is fed 
by bichromate cells. 


Proposed SranpakpD oF LiGut. 

At a recent meeting of the Royal Society, Mr. 
Preece proposed a new standard of reference in the 
form of a small surface illuminated by an incan- 
descence lamp whose power can be regulated by the 
current traversing the filament. The standard 
surface is that illuminated by a British standard 
‘‘candle” at 12.7 in. distant. This corresponds to 
a French bec at one metre distant. By means of this 
standard surface the intensity of an illumination in 
a room or building or any part of it can be mea- 
sured. So also can the intensity of sunlight, mocn- 
light, twilight, feg, or street lamps. 


Tue Luminosity or HEATED Gases. 

Dr. Werner Siemens has recently demonstrated, 
by means cf his regenerative furnace, that highly 
heated gases do not emit light. The furnace em- 
ployed was that of his brother, the glass manu- 
facturer of Dresden, which gives a temperature of 
1500 deg. to 2000 deg. Centigrade. The interior of 
the furnace was watched through sight holes and 
not the least light met the eye from the highly 
heated air of the furnace. It therefore appears 
that all light from heated gas must come, not from 
the gas, but some solid radiating impurity. Ob- 
servations with a thermo-pile also seem to show 
that no heat either is radiated by pure gases at a 
high temperature. 


DeatH or Mr. Joun L. K. Jamieson, GLAscow. 
It is with very sincere regret that we announce 





Northern Railway, had considered the main fea- 
tures of the Channel Tunnel scheme and its mode of | 
working ; he thought that the security afforded by | 
the block system should be doubled by making the | 
blocks extend over three lengths in the tunnel | 
instead of over two as is the usual practice, for the | 
consequences of a collision in the tunnel would be 
far more serious than if such an accident should | 
occur in the open. He considered that it would | 
not be advisable to run the goods trains at a maxi- | 
mum speed of twenty-five miles an hour mixed | 
with fast passenger trains, but that certain hours | 
should be allotted to each class of traftic. He| 
believed that the improvement in speed, absence 
of discomfort, and certainty as to time of transit, 
assuming that the fares were reasonable, would 
largely increase the passenger traftic, which might 
possibly be-trebled ina year andahalf. He did 
not think that any classes of goods from places near 
the coast could reasonably be expected to be sent 
through the tunnel, but that all valuable, light, and 
perishable goods would most likely go by rail in 
preference tothe sea; heavy goods, except under 
the conditions mentioned, would not, on account of 
the necessarily high rates. Under certain circum- 
stances heavy and bulky goods might be sent 
through the tunnel, but, as a rule, these could not 
be relied upon as a continuous trade. The pro- 
bable charge for the transit would be about 7s. 6d. 
first class, 5s. second, and 3s. third, and possibly 
under 8s. per ton for goods. The formation of the 
tunnel would not, in his opinion, seriously affect 
the position of this country as the entrepdt or 
market of the world, as the large steamers bringing 
home cargoes from all parts would not go into 


French ports for the purpose of sending through | 
the tunnel such portions as their cargo as were 


wanted here. When goods had been placed ina 
vessel’s hold, there is comparatively little extra cost 
in bringing them two or three hundred miles fur- 
ther in a long voyage. 

In order that the tunnel should be a financial 
success it would be necessary to make arrangements 
by which means would be offered to the public for the 
satisfactory concentration on the one side and disper- 
sion on the other of the traffic by ensuring the corre- 


the death of Mr. John Lennox Kincaid Jamieson, 
of Glasgow, a gentleman who, perhaps more than 
any other person, with the exception of Mr. John 
Elder and Mr. Charles Randolph, was concerned in 
working out into successful practice the compound 
marine engine, first as the engineer superintendent 
to the Pacific Steam Navigation Company, then as 
general engineering manager to Messrs. Randolph, 
Elder, and Co., and subsequently as the engineer 
partner of Messrs. John Elder and Co. Mr. Jamie- 
son had been on a visit to London, where he was 
seized with apoplexy last Sunday, from which he 
never rallied, and he died early on Monday morn- 
ing, in the fifty-eighth year of his age. 


ACCUMULATORS. 

An interesting lecture room experiment, for illus- 
trating the action of accumulators batteries has 
recently been made by Messrs. J. Elster and 
Hans Geitel, of Wolfenbuettel. Ifthe poles of a 
dry battery of the Zamboni type are connected 
with the electrodes of a Holtz induction machine 
and the pile charged for about ten minutes, it will 
for several hours act as a miniature accumulator. 
Messrs. Elster and Geitel used an ordinary tin and 
copper pile of 11,000 pairs, with plates of one centi- 
metre square, suspended for convenience on a silk 
thread. The strength of this pile, which under 
ordinary circumstances would hardly have been 
appreciable, was so increased as to give sparks of 
one millimetre in length, and to work a small 
|Geissler tube. This suggested the use of a dry 
| Planté-Faure battery, which was made by placing 
| lead foil discs between paper discs, of which cne 
| was saturated with oxide of lead and some silicate 
of potash was added to make the plate adhere. 
| This battery worked well in a moist atmosphere 
| and retained traces of its charge for fully twenty- 
four hours. Another, prepared with minium 
and lead oxide paper discs, gave less favourable 
results. 





PARTICULARS IN Patent ACTIONS. 

A point of considerable practical importance was 
decided on Tuesday last in the case of the London 
and Leicester Hosiery Company v. Higham, in the 
Queen’s Bench Division of the High Court, before 





spondence of the trains at the different points. This 
probably would require some legal obligation to be 
placed upon the companies having access to the 
tunnel, obliging them to treat all companies alike. 


(Zo be continued), 


Lord Chief Justice Coleridge, Mr. Justice Denman, 
and Mr. Justice Manisty, the counsel for the 
plaintiffs being Mr. W. R. Bousfield, and for the 
defendant Mr. Clement Higgins. As is usual in 
patent actions, the defendant delivered, with hig 
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defence, particulars of the prior publications which, 
as was alleged, anticipated the plaintiff's patent, 
the particulars consisting of a number of English 
patent specifications. The plaintiffs sought for an 
order compelling the defendant to give further and 
better particulars by stating the pages and lines in 
the specifications where the alleged anticipation was 
to be found, and also by stating which of the claims 
in the plaintiffs’ patents were alleged to be antici- 
pated. Mr. Baron Huddleston, sitting at chambers, 
made an order to the effect desired, and from this 
order the defendant appealed to the Divisional 
Court constituted as above-mentioned, the appeal 
being dismissed with costs. In giving judgment, 
the Lord Chief Justice remarked that nothing in 
the world was ever more reasonable than the order 
complained of ; and that if the defendant pleaded 
honestly he must needs know what he really relied 
on, and that being so it was only fair that he should 
give the required information. The effect of the 
re-introduction of this practice, which is consistent 
with that in force fifty years ago, but which has 
of late years been neglected, will be to effect a ma- 
terial diminution in the expenses of patent actions, 
which are often overloaded with a mass of prior 
publications, solely with the object of concealing 
what is really material. As the Government Patent 
Bill makes no further provision in regard to par- 
ticulars beyond the old law, and as the expenses 
of a patent action depend chiefly upon the character 
of the particulars delivered, it is satisfactory to tind 
that under the law as it stands the Courts have 
power to deal effectively with this matter and to 
fimit the scope of such inquiries in accordance 
with the dictates of common sense. 
MAcHINE Guys. 

The competitive trials now taking place at Shoe- 
buryness with the six-pounder machine guns of 
Hotchkiss, Armstrong, and Nordenfelt, recall the 
diversity of opinion that exists between the War 
Department of this country and those of nearly all 
the Continental powers, as to the best means of 
defence against torpedo boat attack. The adoption 
here of the Nordenfelt gun indicates the preference 
for resisting the advance of a torpedo boat by solid 
shot, while those numerous countries that have 
selected the Hotchkiss have declared their belief 
in a weapon capable of penetrating the hull, bulk- 
heads, and boilers of a torpedo boat with a score of 
fragments of burst shell at every successful round, 
each one of which fragments may be dangerous if 
not disastrous in its effects. As an illustration of 
the progress that is being made with the introduc- 
tion of the Hotchkiss gun on the Continent, we give 
the following list showing the number of these 
weapons already delivered and in course of manu- 
facture by the Hotchkiss Company at their works 
near Paris : 

Hotchkiss Machine Guns now in use and ordered 
Tmmediate Delivery. 


Sor 


England 3 
France 1055 
Germany 303 
Italy 42 
Russia 106 
Austria ... 16 
Norway 6 
Denmark 67 
Holland 121 
Spain 1 
Greece ... ie ee Ske er Ras 2 
Turkey ... or tei ae es si 5 
United States 43 
Brazil ... ee ey 11 
Argentine Republic 11 
yhina ... wes aoe ; ne = 26 

Japan ... ies : re ey wae 5 
Chili 38 
Portugal 3 
Other States 21 
Total 1925 


The foregoing figures indicate pretty clearly the 
general opinion as to the merits of the Hotchkiss 
gun, and while there can be no doubt as to the value 
of the Nordenfelt, it isto be hoped that the trials 
now in progress may have the effect of drawing 
official attention to a weapon which is deservedly | 
so great a favourite abroad, and which has been 
unaccountably neglected in this country. 


THE CENTRAL PACIFIC RAILROAD FERRY. 
UntiL recently, trains running to and from Oakland 
upon the Central Pacific Railroad, were compelled to 
make a somewhat wide detour to skirt the eastern and 
southern sides of Pablo Bay, which is one of the in- | 
dentations of San Francisco Bay. Oaklands is situated 





immediately opposite the city of SanFrancisco that stands ! spiegeleisen commands 25 dols. ; 20 per cent., 31 dols. ; latest construction,” 


on the north point of the narrow strip of land forming 
the western enclosure of the bay ; the distance between 
Oaklands and San Francisco is about five miles. Some 
thirty-five miles to the west, and a little to the north, 
Pablo Bay contracts until the distance between its 
north and south banks is only about two miles ; this 
contraction forms the Straits of Carquinez, and on each 
side opposite each other, are the towns of Benicia and 
Port Costa. It is at this point that the Central Pacific 
Railroad Company have established the ferry which 
forms the subject of the illustrations on pages 12, 15, 
and 16. By means of it the circuitous route around 
Pablo Bay is avoided, and passengers are taken direct 
to Benicia and thence to Oaklands, the terminus of the 
railway. Fig. 1 is a longitudinal section of the ferry, 
showing the arrangement of the stage by which the 
trains are transferred to and from the boat; this part 
of the work is also shown in Fig. 2. Fig. 3 is a trans- 
verse section of the ferry, and Fig. 4a plan showing 
the general arrangement of the boat as well as of the 
sidings and approaches. Fig.5 is a perspective view of 
the boat, and Fig. 6 a sketch of the whole work. 

Tue ferry, which is named the Solano, is a vessel of 
3540 tons, and is of the following dimensions : 


ft. in. 

Length of main deck 494 8 
os hull 406 2 
Width over all ay : 116 0 
- between wheel casings 64 0 
Height amidships 18 6 
a at ends 3 we fe 15 9 
Draught when loaded oc ; 6 6 


The boat is propelled by two separate vertical beam 
engines; they were built by Messrs. Harlan and 
Hollingsworth, of Wilmington, Delaware. The cylin- 
ders are 5ft. 2.24 in. in diameter, and 1] ft. .28 in. 
stroke ; each engine is intended to develop 2000 H. P. 
There are eight steam boilers, each 7 ft. .25 in. in 
diameter, and 25 ft. .24in. long. They are made of 
steel, and have 143 tubes 3.94 in. in diameter, and 
16it. long ; the total heating surface is 19,630 square 
feet. The wheels are 30 ft. in diameter, and have 24 
floats ; each wheel can be worked independently of the 
other. It will be seen from the engravings that the 
ferry has four lines of rails, and as they extend from 
end to end, there is sufficient accommodation for forty- 
eight freight cars or twenty-four passenger cars, with 
locomotive and tender. The boat is chiefly used for 
passenger service, freight being taken by the old 
route, and transferred at Oaklands to finish running to 
San Francisco. As the amount of freight thus carried is 
very considerable, the service is an important one, and 
the boats are large enough each to carry a number of 
wagons, which are unloaded in the San Francisco depot. 
The general construction of the Solano is indicated 
in the illustrations. Beneath each line of rails runs a 
deep Pratt truss, the top flange of which is attached 
to the deck, and the bottom to the hull of the boat; 
the latter is divided by bulkheads into twelve com- 
partments. There are four balanced rudders at each 
end of the vessel, 10 ft. 6in. long, and 6 ft. 6in. high ; 
these are worked by hydraulic steering gear, but can 
be actuated by hand when desired. The pilot house 
is more than 40 ft. above the deck. The stages 
for embarking and disembarking trains are massive 
iron structures, 98 ft. 6 in. long, and weighing 150 tons. 
They are provided with four lines of rails, and are 
controlled by hydraulic gear to adapt their position to 
the rise and fall of the tide. We have reproduced the 
illustrations and some of the particulars of this inte- 
resting work from our contemporary the Youvelles 
Annales de la Construction. 


UNITED STATES. 

PHILADELPHIA, July. 
ANOTHER failure, that of Graff, Bennett, and Co., 
of Pittsburgh, for 1,500,000 dols. has been announced, 
and already a half-dozen other firms have begun to 
totter from their connexion with that firm. The 
creditors met on Thursday, granted a three years’ 
extension, and will appoint trustees to control the 
property. Their failure is due to the failures of 
others, and at this writing it is impossible to say how 
far-reaching will be its effects. This firm owns 
several furnaces and mills in different parts of the 
country. It will come out of its difficulties all right, 
provided there is no very great falling off in the 
demand for iron and steel. The tendency of prices is 
still downward, but the demand is more active than 
it has been for weeks, in consequence of low prices. 
It is not sufficient, however, to prevent the blowing 


NOTES FROM THE 


| out of furnaces, for the reason that at present prices 


there is nothing in the making of iron, and only those 
best situated can come out whole. The southern 
furnaces are beginning to ship iron this way, and this 
influence will grow from month to month, until, when 
the southern furnaces now projected are built, the 
south will be a very serious competitor with the 
north. Inquiries for 20,000 tons of Bessemer pig have 
been made, and offers run between 20 dols. and 
21 dols. ; but very little iron is selling. 10 per cent. 


45 per cent. commands 47 dols. Charcoal blooms are 
in moderate demand at 59 dols. to 61 dols. ; anthra- 
cite, 50 dols. to 52 dols. ; large lots of muck bars are 
being offered at 34 dols. ; western iron is again com- 
peting in the east at 2 cents to 2.10; and eastern 
iron is weakening from rates heretofore maintained at 
2.20; large sales of tank iron have been made for 
shipyards ; tank is 2.40; shell, 3 cents; flange, 
4 cents in large lots ; sales of 3000 tons of shapes and 
plates are reported at 2.30 for angles, 3.50 for beams 
and channels; the demand for sheet iron is improving ; 
card rates are 4to 44 for common sheet from Nos. 18 
to 28; steel rails are 38 dols. to 39 dols., and inquiries 
are active for falland winter delivery, though but little 
business has been placed ; buyers offer 21 dols. for tee 
rails; sellers ask 22 dols. ; cargo scrap sells at 23 dols. 





FOREIGN TECHNICAL LITERATURE. 

THE Giornale dei Lavori Pubblici (Rome, June 6) 
devotes its leading article toa summary of the progress 
of public works during the ministry of Signor Bac- 
carini, The list is a long one, comprising seventy- 
seven Bills presented to Parliament, fifty-six of which 
were passed. ‘The second article in a series on a pro- 
jected railway from the Adriatic to the Tiber, strongly 
advocates the scheme from a military point of view. 

It is announced in the Oesterreichischer Zeitschrift 
fiir Beryg-und Hiitten-Wesen (Vienna, June 9) that a 
blast furnace is to be built between Visoko and Vares, 
in Bosnia, for smelting the ferro-manganese found at 
the latter place. A syndicate of Trieste merchants 
has also been formed for developing the mineral wealth 
of the country. At the present time, with the excep- 
tion of the colliery of Zenica, this is entirely un- 
developed, owing to the ditticulty of communication, 
and the want of workmen. 

The People’s Budget and Railway Service Gazette 
(Allahabad, May 12) reports that the discontent among 
the native engine-drivers upon the East Indian Railway 
is subsiding, considerable concessions having been 
made by the company, and accepted by the majority 
of the men. Those remaining obstinate have been dis- 
missed from the service, and in consequence much 
additional work is now entailed upon the European 
| drivers. It is not generally known that where natives 
| are employed three sets of men are required to each 
| engine, so that the economy effected by their substi- 
| tution for Europeans is not very large. 








The Zeitung des Vereins Deutscher Eisenbahn- 
Verwaltungen (Berlin, June 15) publishes the following 
statistics of the trattic of the Dutch Railway Company 
for the financial year 1852. ‘The company works a 
total length of 220 miles, of which 143 miles are its 
own property, the remainder being simply leased. 
The rolling stock consists of 115 locomotives, 390 
carriages, and 1273 cattle trucks and goods wagons. 
In addition to the above, the company is working 64 
miles of steam tramway line. During the past year 
6,623,827 passengers, 6870 tons of baggage, 895,940 
tons of goods, 217,922 head of cattle, and 1502 vehicles 
were carried over its lines. The working expenses 
were 53} per cent of the returns. 


The Woniteur Industriel (Paris and Brussels, June 7) 
gives publicity to an invention of M. de la Roche, by 
which compressed leather would be substituted for 
metal as a material for wheel axles and tyres. Un- 
tanned hides are cut into the approximate shape re- 
quired, joined together by a special cement, and then 
subjected to powerful hydraulic pressure, after which 
the leather can be shaped and adjusted to its place by 
machinery. The advantages claimed for this material 
are greater strength, durability, and lightness ; obvia- 
tion of heating in the wheels and axles (the leather 
being a bad conductor of heat), and consequent economy 
in greasing ; diminished resistance, noise, and jolting ; 
prevention of all danger of breakage; and, lastly, 
complete electrical isolation. 

The Scientific American (New York, June 2) repro- 
duces the conelusions arrived at by the United States 
Board of Engineers for Fortifications, and given in their 
report on the practice in Europe with heavy guns. 
The principal result is that hammered steel or Whit- 
worth’s compressed steel is the best material for 
projectiles to be used against iron armour ; and that 
hammered steel is the best material for armour plates. 
“It seems probable that a hammered steel plate, like 
that tried at Spezia, if equal in thickness to the belt 
armour of the Inflexible (22 in.), would stop the shot of 
the 100-ton Armstrong gun fired with its greatest prac- 
tical velocity. Finally, these later experiments con- 
firm the Board in its opinion that, while the 12 in. 
rifled gun may prove a sufficient armament for the 
barbette batteries of our sea-coast defences, as against 
the lighter ironclads of foreign navies, iron turrets, 
| armed with guns of 100 tons weight at least, will be 
needed to meet the attack of armoured ships of the 
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L’Electricité (Paris, June 2) announces that a special 
committee has been appointed to organise scientific 
lectures and demonstrations in connexion with the 
Vienna Electrical Exhibition, in order to instruct the 
public on such points of electrical science as can be 
popularly explained. Itis to be hoped that scientists 
of all nations will come forward to deliver such 
lectures, the committee being empowered to offer them 
a fee in acknowledgment of their services. 

The same paper gives some interesting extracts from 
a paper by M. Comte du Moncel on the progress of 
electricity in 1882, summarising the principal dis- 
coveries in that year of advance. 

The committee of the General Italian Exhibition, 
to be held in Turin in 1884, has forwarded to 
L’Electricité a copy of a circular, stating that 
foreigners will be admitted to exhibit and compete for 
prizes in the Electrical Department on exactly the 
same terms as natives. Applications for admission 
must be sent in before August 31 of the present year. 
Motive power will be furnished free of charge for 
illumination, and for other purposes at a charge of 
from 30 cents to 50 cents per hour and horse-power, 
according to the hours of work and the quantity of 
motive power required. The Achard electric brake 
has been definitely adopted by the authorities of the 
State Railways. 

The Scientific American (New York, May 26) 
describes and illustrates a plan about to be patented 
by Mr. J. C. Goodridge, for the erection on its pedestal 
of the colossal statue of Liberty, which is to be placed 
upon Bedloe’s Island, in New York Harbour. The 
statue is 150 ft. high, and is to be placed upon a 
pedestal about 148 ft. high, while it weighs less than 
86 tons. There is, therefore, a danger of its being 
blown down, which Mr. Goodridge proposes to obviate 
by various means. The principal feature of his scheme 
is, that he proposes to proceed on a similar plan to 
that by which the statue of the Duke of Wellington 
was lately lowered, only reversed. The statue, which 
is made in several parts, is to be put together upon 
the foundation of the pedestal, — upon piers 
specially intended te bear its weight. It is then to 
be raised by powerful jacks, the piers built up to it, 
and the statue replaced on them, while the surround- 
ing masonry is brought up to the level of the piers, 
when the statue will be raised again. A great 
advantage of this system is, that the statue need not 
ascend any faster than the money to pay for the 
pedestal comes in. 

The same number gives a history and description of 
the construction of the Brooklyn Bridge, which is too 
long for abstraction, but contains much interesting 
information. 





La Houille (Paris, June 3) gives statistics of the 
coal industry of France during the year 1881, from 
which it appears that the decrease in the number of 
mines worked, apparent in the years 1879 and 1880, 
was still more marked in 1881. In that year only 
321 mines were in operation, being a decrease of 15 
upon the number in 1880, and only about half of the 
mining concessions granted were availed of. There 
were 452 pits (being 17 less than in 1880), of which 
49 were in course of excavation, and 403 in work. Of 
the latter, coal and anthracite were being extracted 
from 363, and lignite from 40. The average output 
was 50,700 tons per pit of the former, and about 
12,700 tons per pit of the latter. The deepest pit is 
that of Montchanin, in the Department of the Sadne- 
et-Loire, which is close upon 2300 ft. deep. The 
average price of the coal and anthracite at the pit’s 
mouth was 10s. per ton, and of lignite 8s. 6d. The 
total number of men employed in both industries 
amounted to 206,410. 

The same number contains an article upon the 
experience of the Grand Central Belgian Railway as 
to the comparative wear of iron and steel rails, from 
which it appears that the latter have not only a much 
longer life than the former, but that they succumb at 
last to fair wear and tear, and do not break up by 
exfoliation, or in consequence of being crushed by a 
weight that they cannot sustain. Upon an incline of 
from 18 to 22 in the thousand, which is daily descended 
by about thirty heavily loaded trains, it was found 
that ordinary rails only lasted three months. A special 
description of hammered iron rail was then manu- 
factured, which cost 11/. 4s. per ton (against 6/. 16s. 
for the former) ; 50 per cent. of these rails lasted only 
one year, and all had to be removed at the end of 
three. Steel rails were then laid down, and have 
lasted fourteen years. 


ELECTRIC LIGHTING NOTES. 
THE name of the Anglo-Austrian Brush Electrical 
Company, Limited, has been changed to The Inter- 
national Electric Company, Limited. 











The building of the Liverpool Junior Conservative 
Club, formally opened on Tuesday, June 26, by Earl 
Lathom, has been fitted throughout the principal 
rooms with the electric light. 


Combined gas and 





electric fittings have been supplied by Messrs. Bennett 
Brothers, and the electrical part of the work has been 
carried out by the Liverpool Electric Supply Com- 
pany, under the personal superintendence of Messrs. 
Holmes and Vaudrey, the company’s engineers. 

An installation of three Pilsen are lamps and 
twenty-eight Gatehouse incandescence lamps has just 
been completed at the Inns of Court Hotel, High 
Holborn. Two of the are lamps are used for 
lighting the central reading and smoking court, and 
one for the Holborn entrance to the hotel. The 
Gatehouse incandescence lamps are of 20-candle 
power each, and are used for lighting the dining- 
room on the Holborn side of the hotel. The electrical 
power is obtained from dynamo machines, driven by 
steam power at the central station of the ‘Pilsen 
Joel” and General Electric Light Company, Limited, 
in Whetstone Park, Holborn. We believe that this 
is one of the few instances in which are lighting has 
been successfully adopted for reading and writing- 
rooms, the well-known steadiness of the “ Pilsen” 
lamp rendering it possible. 








On Friday evening last, by permission of the First 
Commissioner of Works, the Swan United Electric 
Light Company gave a reception at the Royal Courts of 
Justice to show the efficiency and success of their 
installation there, which consists of 625 incandescence 
lamps and six Crompton arc lamps of the kind illus- 
trated in ENGINEERING, vol. xxxv., page 246. There 
are from 22 to 24 Swan lamps arranged in each of the 
20 courts, and the remainder are distributed through 
the cloisters, staircases, robing rooms, &c. Each court 
and its anterooms is on a separate circuit, and the 
whole of the circuits on each side of the building con- 
verge to a switch board, where they can be turned on 
and off as desired. The generating machinery is tem- 
porarily situated in an iron building on the west side 
of the courts. It is not decided whether the machinery 
will remain in this position or whether it will be 
transferred to the crypt under the Great Hall. If 
kept at or near its present position it is intended to 
sink it below the surface of the ground and arch it 
over. The plant consists of a semi-portable compound 
engine by Messrs. Marshall and Co., and eight Cromp- 
ton-Burgin dynamos. Six of these latter are compound 
wound and deliver their current into the main leads 
that connected the engine-room to the switch boards 
in the vaults of the main building. The generators 
will not feed the whole of the lamps at the same time, 
and they are supplemented by 80 two horse-power 
Faure-Sellon-Volckmaraccumulators, whichare charged 
during the daytime. These, when fully charged, are 
sufficient to light six of the courts for eight hours, 
The result of thus dividing the machinery has been 
that there has not been the slightest interruption of 
the light due to any failure or breakdown since the 
installation was put in operation at the opening cere- 
mony on December 10. It is estimated that the cost of 
maintenance will not exceed 25s. per hour, whereas 
the cost of lighting by gas would have been upwards 
of 2/. We believe that the Judges and the Bar have 
uniformly expressed themselves extremely satisfied 
with the result of the lighting. 


The Marquis of Salisbury has recently applied the 
electric light to the reception rooms in his house in 
Arlington-street. The marble staircase is lighted by 
fifty-one Swan lamps arranged on a dark bronze 
chandelier, and leads into a corridor in which the 
lamps are hung from gilt crowns under a vaulted roof. 
In the first reception room there is a magnificent 
chandelier in dead gold, carrying 104 lights, and in the 
second, or Pompeian room, there is a similar gee 
with 99 lamps. Formerly wax candles were used, an 
the sockets in which they were held have been removed 
andreplaced by incandescencelamp-holders, the greatest 
care being taken to hide all the connexions. As the 
branches were not hollow it was necessary to carry the 
conductors outside them, but they have been carefully 
bent to follow the same lines of curvature, and have 
been overspun with silk of the same colour as the 
metal, bright or dead gold or bronze, sothat very 
close scrutiny is needed to detect their presence. 
The globes of the lamps are slightly frosted, but be- 
yond this they are entirely without shades of any 
kind, and appear all the better for the omission. 
The brightness of the illumination increases gra- 
dually from room to room so that the visitor is 
naturally led to proceed forwards towards the 
more ornate apartments, which are the most vividly 
lighted. The current is generated bya compound wound 
Siemens’ dynamo, situated in an outbuilding and 
driven by an Otto gas engine of 16 nominal horse- 
power, which is being driven to nearly 2} times that 
amount. Very careful arrangements have been made to 
secure steady motion ; there are two exceedingly heavy 
flywheels on the engine, a second on the crankshaft, 
and athird of unusual size on the flywheel, and by 
these means very good results have been attained. 
The installation, which is probably the largest and 
certainly the most successful of any hitherto erected in 





a private house, has been entirely designed and carried 
out by Mr. Shillito, the marquis’s engineer, and reflects 
great credit upon his skill and artistic feeling. As many 
of our readersare aware, this is not Mr. Shillito’s first 
essay in electric lighting, for he had under his charge 
at Hatfield Park both Tous, Gramme and Siemens 
generators with their respective lamps. The power 
is there derived from a waterwheel two miles from the 
house, and the current is made to doa good deal of 
work on the estate. As long as two years ago it was 
employed in pile-driving, pumping, and sawing, and 
now it is in contemplation to use it in dredging the 
ornamental waters and in driving the reaping machine. 
When these latter objects are accomplished we shall 
publislf a description of the apparatus employed by 
Mr. Shillito, who appears to be one of the very few 
people who have succeeded in making a practical suc- 
cess of the electrical transmission of power. 





The second annual meeting of the Faure Electro- 
Accumulator Company (Limited), was held at the 
City Terminus Hotel on Tuesday, June 26. M. Phi- 
lippart presided and addressed the shareholders in 
French. He stated that his arrest in Belgium had 
been the result of spite in connexion with certain old 
questions pending with the Belgian Government. He 
was now out on bail, and he expected the matter 
would be decided in a fortnight, and that in a manner 
favourable to himself. If he were convicted he thought 
the position of affairs would be difficult, and he did 
not see how the business could go on in France 
without him. The enemies of the company — he 
meant those engaged in electricity, but in different 
systems, would endeavour to profit by these legal pro- 
ceedings, but he had taken great precautions and 
used great efforts, and thus had been enabled to main- 
tain the situation as it was. All the agreements 
which he was entering into, and was about to enter 
into, with the Government and others in France, were 
still remaining to be carried out by him as soon as the 
question connected with his arrest was finally settled 
in Belgium. He had been making experiments in Paris 
upon the propulsion of tramcars by stored electricity 
with great}success. There were about 600 tramcars 
in Paris costing 60 francs per car per day for horse 
traction, and this figure, by the aid of their patents, 
could be reduced to 40 francs, which represented a 
saving of 500¢. a day. What anadvantage it would be 
to the shareholders if they could get the tramway com- 
pany to make an arrangement with them to give them 
a part of that amount! In reply to questions from 
the audience it was stated that the company had 
nothing further to do in England, the shareholders 
having approved the sale of the remainder of the 
English patents to the Sellon Company, taking an 
interest in that company, whose patents were being 
worked in France, and to which they must look for 
their profits. As to the 25,427 shares which M. 
Philippart had forfeited, on which 50,854/. had been 
paid, they thus formed a set-off against the cost of 
the English patents and preliminary expenses ; 18,000 
of these shares had since Scen re-issued to the Société 
la Force et la Lumiére. They had been issued as shares 
with 5/. each paid-up. The solicitor stated that M. 
Philippart was the only creditor and the largest share- 
holder of the Société la Force et la Lumiére. The shares 
which had stood in M. Philippart’s name had really be- 
longed to the Société la Force et la Lumiére, which now 
held at at least three-fourths of the shares of the Faure 
Company. This company had an interest equal to 
three-fourths in the French company, whose progress 
it was therefore very necessary that the shareholders 
should be informed about. After some discussion the 
meeting was adjourned to October 10. It is to be 
doubted whether the shareholders carried away either 
a clear or a hopeful view of their financial position. 
In England they have no active existence, and are 
looking for their profits to another company which they 
do not control ; added to this, a French company holds 
three-fourths of their shares, while they have an 
interest equal to three-fourths in the French company, 
and as if this were not sufficiently confusing, M. Philip- 
part is the largest creditor and shareholder of the 
French company, and the shares which he has just 
forfeited to the English company have been reissued 
to the French company, 'their paid-up value rising 
from 2/, to 5/. in the process. The shareholders 
are frankly told that their chances of a dividend 
depended largely upon the success of electric haulage 
in Paris, a very difficult problem, and that this could 
not be achieved if M. Philippart be convicted. This is 
certainly the first time that a limited company has 
been addressed by a bailed-out chairman, and been 
told that he would carry their fortunes into court with 
him, and that if he did not reappear at the end of the 
trial they might consider them lost. 





TELEPHONES IN Mines.—The Société Cockerill has 
placed a telephone in the Marie coal mine, establishin 
communication between the most advanced workings an 
the surface. The wires can be carried forward as the 
workers move on, and the whole arrangement is found to 
answer very well, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDIN} 
JULY 2, 1883, 


In the Cases of Inventions communicated from Abroad the 
Names, &c., of the Communicators are given in Italics 


Nos. 
aud 


Dates. 





_ 


3149 


315 

3lol 
3152 
3153 


after the Applicants’ Names. 


AMES, &c., 
OF APPLICANTS. 


¥. Clee. Brooklyn, 
N.Y., U.S.A. 


Johnson. Coez d&: Coez. 
W. Corliss, ovidence, 
U.S 


R.1., 
A. G. Man- 
che 
D.C. M. iller, Larkhall, 
Lanark. 
Mel Shaw, Glas- 
. a Lawson, Coven- 





ir i 


s, M —< ester. 
ees, London, 
Woda jhouse. 

Boukey. 

Duryee, 


R "8M 
T. a 
Abel. 
Imray. 
Imray. 


J. B. E. T. Lacombe, 
Chatillon-sur-Loing, 
Li cue , za e. 





| i on. a. 
Hac “a in. 


won. 


Tabour- 
Hadas an. 
J. E. Liardet 
Kent. 
Lake. Bray. 
J, Gemmell and T. 
Archibald, Paisley. 
J. T. Roe, London. 
Lake. Waring. 
Lloyd Wise. Burton 


Johuson. Troeme- 


Thompson. 
, Brockley, 


Becker. 
Thompson. Corbin 

and Hunter 
Boult 
E 


Werts. 





Birmingham. 
W. Birks, “Notti ngham. 
C. W. H. Brock, Bishop 
Waltham, Hauts. 


J. William and J. R. 
Loge rs, ~O00a0n. 

T. Bevington, Hanley. 

C. F. Pollax, Loudon, 

C. F. Pollax, Loz 

G. W. Eljiott, Liver- 
pool, 

Beck La 
Anonyme 
chines & Bougies 
Chandelles Systeme 
Rovau, 

D. Marcon, Paris. 

R. Heeley, Shuley. 

Brunner. Garneri, 

P. Effertz, London. 


A. F. & RB. F. Craig & 
R. Motion, Paisley. 

A. Ford, Loudon. 

W. Smith and Jd. 
Wrigley, Bury. 

W. Lockweod, Sheffield. 






40D 





Soci¢te 
Ma- 
et 


de 


Engel. Holmstrom, 
Lake. Brown. 
E. Brasier, London. 


H. E Qverveck, Liver- 


il. 
H. 0 urgin, Waltham- 
stow, Essex 
Joht son. Guillot, 
,elletier. and Co 
W. Corteen, Sheiield. 
G. Taylor, Penarth, 
Glamorzan. 


J. Farrimond and J. 
Whittaker, South- 
port, Lanc. 

R. Bateman, Birming- 
ham. 

E. Hoskins, Birming- 
ham. 

W. Aubert, London. 

Henderson. Luteuxr. 


| IF. Byron, Chestertield. 


J. Stewart, London. 

T. Coad, London. 

W. E. vielil, Pa i 
plia, Penn., U.S.A 


T. McEntegart, Liver- 
3214 


pool. 
M. C. De Arguibel, 
Buenos, Aires. 


ABBREVIATED TITLES, &c. 


Lubricating compounds for steam 
cylinders, 

Preparation of tannic extracts. 

Fire-proof buildings, &c. 


Air, &c., pressure or vacuum brakes. 


Ma:ufacture of mixel textile, &c., 
fabrics. 
Cooking ranges. 


Velocipedes. 


Lawn-tennis nets. &c. 

Manufacture of tiles, slabs, &c. 

Regulating fluid pressure. 

Plauing or chamfering metal plates 

Compounds for lining furnaces, mak- 
ing filters, &c. (Complete xpect- 
featiwi), 


An axti-speedy cutter for horses. 





Fastening handles t) teapots, &e. 

Dividers aud callipers. 

Manufacture cf paper 
designs on the surface. 


with relief 


metallic sleey 





ttach ing rails to 


Thread - winding attachments for 
sewilng-mac hines. 

Incandescent electric lamps, &c. 

Indicating the position of a ship's 
helm. 

Manufacture of matting, «c. 

Starting tramway cars, &c. 


Couplin, gs for rail ways. 
Manutacture of threads, yarns, &c. 
Boring holes in rock. 





Saws. 
Steam engines having revolving 
cylinders. 


Forging horse-shoe nails. 
Printing cloth or wall papers, 
(Complete specification. ) 

Acti Bet of magazine rifle 
Tricycles, bicy 


aXe. 








Manufacture of lace. , 
Holding and adjusting roller blind 
cor ds 


Galvanic batteries. 
Ornamentation of pottery, 
Advertising. 
Telephonic transmitters. 
Picks for mining, «c, 








Manufacturing candles. 


Manufacture of piled fatrics. 

Metallic tubes. 

Hampers for carboys of acids, be. 

Brickmaking machines, (Complete 
specife ation). 

Valves and valve gear. 

Treating linseed, &c., 

Looms for weaving, 

Rollers for wringing, &c , machines. 

Manufacture of lucifers, 

Firearms, 

Feeding bottles. 

Compounds fur sanitary purposes. 

Inducing air, &c , from chimueys. 


Heating water, &c. 


Carriage-brake apparatus. 
Loading of ocean-going steamers. 





Ventilating water, &c., closets, 


Billiard marking. 
Ships’ berths. 


Portable or table fountains, &c. 
Bobbin net or twist lace machines, 
Self-feeding peus. 

Propeliing and stesring steamships. 
Porous pots and plates fur batteries. 
Dour retention stop. 









Table trucks for weighing bales, &c, 


' Firearms relating to the lock and 


projectile, li 





aud 
Dates, 


ENGIN 


NAMES, &c., 
OF APPLICANTS. 


June 


3215 


3216 


3217 
3218 


3219 * Newton. 


_ 
3220 
3221 


3222 
3223 


3225 


3228 


* Marshall a1 
Holt, Ravenstucrpe, 





Yorks. 
C. Wilsen and E. Scar- 
oven ugg 


gill, 
J. Harper, Aberdeen 
Lake. Languereau. 


Gravricr. 


B. eo and M. H. 
cht, Leeds. 
R. W. Bradnock, Mos - 


ley, Wore. 
W. Allison, Glasgow. 


L, F. Lamkin, London. 
3224 J.J. Robinson, Loudon, 


E. Raitt, London. 


eath 
Boult. Haas. 


Lemaire and, Driving gear with conti 


EERING. 


LLOYD WISE. 


ABBREVIATED TITLES, &c. 


d J. Warping machines. 


Rag grinding machinery. 


Hi auling in ropes an d fi xing nets. 
Supporting electric lamps 
Distribution of electric currents 





Permanent way of railways. 
Corkscrew or cork-drawer. 
Hooks or pegs, &c. 
Dynamo-electric, 


Pianoforte actions, 
Water-waste prev 


&c., machines 









ote 
“7a 
or vent tilators, forg EC. 





Clutch couplings, &c. 


3229 E, P. Potter and W.H. Manufacture of chromates of soda, 


3230 


3231 
3232 
3233 
3234 
3235 
3236 


3240 
3241 
June 


3244 
3245 
3246 
3238 
3249 
3250 


3251 
3252 


3254 
3255 


3256 
3297 


3258. 


uly « 


3299 
3260 
3261 
3262 





3500 





GRANTS OF PROVISIONAL PROTECTION FUR SIX 


No. 


715 


Rigets, — 
M 


W. ; 

He et La ne. 
8. Goodacre, Liverpoc] 
Haddan. Lrehimer. 


“St. 





C. Weust, Zurich, Switz 
Lake. Lipsey. 
E. Bao 


W 
¥. ‘smith, 
R. Murray, 





rw. 
London. 





Blitz. 


Clark. 

Lake. Lipsey. 

Atel. Davenitre. 

R._ H. Ai nsworth, 
Halliwell, Lanc 

Haddan. feeh é 

Wetter. Vincelle d 
Cayla. 

Addie. Partly Addie 

J. Carrick, Glasgow. 





J. H. Whitehe id, a 

J. A. Morgan, London. 

ER. Phillips, ‘Bir. 
mingham. 

T. R. Jordan, Li 

J. Bock, Ko 
Silesia. 

J. Kenyon, J. Barnes, 
aud R. W veg 
Accrinstoer, Lan 

J. A. Huggett a Z. 
Swalwell, London. 

W. B. Wright, Brom- 
ley-by-Bow 

C. Mather, Salford. 

1.8. McDougall, Man- 
chester, 

J. J. Sachs, London. 











W. Carrington, Man- 
chester. 
W. T. Eades, Birming- 


ham. 
J. Jamieson, Winco- 
bank, Yorks. 
J. W. Thornton and 
a Hudiers- 


fiel q 

J. Seliers, Manches- 
ter. 

W. Terry and J. Scott 


Bradtord. 
ba ry and J. Scott, 


tiand 


Cimiot 
Ciniotti 

G. K. Cooke, L 

L.B. Bertra 

Haddan. Tacham. 

M. R. and R. F. Cook 


npauer 


and L. H. Pailipri, 
Hamburg. 
Johnson. Levieux. 
. M. Dyson, Loudon. 
W. A. Traill. Portrush, 
Antrim. 
Clark. Versepry 





W. A. Traill, Retr ush, ' E 


Antrim. 





Purification of commercial sulphuri 
acid. — 
Time indicators, 











Paper, cardboard, &c., boxes. (Coim- 
ple te spect) catic m). 
C arc AMS. 

Gas burners and nimneys. 
Destroying magevts, <c,, on sheep. 
Pulleys and wheels. 

-up lique x, &¢C., Stands. 
Manufacture of cartridges. 
Rotary engine:. 
Fibrous ligneous ce 
Gas-burners. 
Tulle or lace machines. 
Bleaching kiers 
Av itom atic electric signalling ap- 








ammonia from 


Cooking ran 
Combing wool 
Pads for Lorse, 


fetyv s 


Safety saddle bars. 





Wringing and mangling 


macuines. 


Manufacture of horsena 





Exhaus ting, forcing, 


& , «Cc. 
Tricycles, &c. 
Boilers tor 


and pumping 





treatment of fibrous ma- 





Produc tion of designs upon rollers, 
Escape w ater valves, &c. 
Tricycles, &c. 

Ccupling for shafts and pipes. 


Opening and closing valves of hot 
water apparatus. 


Stiffening fustians, cords, &e 


Combing wool, &c, 






Winding slivers for combing ma- 
chiues. 

Clipping seal, &c., skins, 

Se) f-inkin ps. 

Reservoir 


a ° 
ding broadcloth, &e. 
am bulatuis. 


I ] 
Machinery for f 
Bassiueites and per 
Teleph apparatus, 
Gas motor eagiles. 








Corsets, &e. ; 
Fasteners for corsets, Xc. 
Electric: il railways and tramways. 
Clocks. 


ectzi 





cal railways and tramways. 


MONTH z 





For Particulars, see Corresponding Numbers tn Lists v7 
Applications for Patents. 
1.—Announced June 2). 
Name. No. Name. No Name. 
1883 1883 
Mond. 2360 | Irving and 2861 Sowden. 
Howarth. | 2362 Sheehan, fu 


No. 





1883 
2863 
2364 


23805 


P29 
Ine? 
2553 


2st 


ORNS 


28s6 











Name. 


ILLUSTRATED PATENT RECORD. 





Jateman. 
McGregor. 
Warcham. 
Knig htley 
Sutherland. 
Lawrence. 
Farmer 
(Partly 
Lalance). 
Allison 


Vale. 

Clark (Ray- 
mond and 
Barton). 

Tullis. 

Ascherson 
(Freeman 

Betteleys 

ford. 

Lei igh 
(Socie 
Poyers 
a yiniy 
Go vjet et 
Civ.) 

Arnold. 

Sankey. 

Clapham 
Whitehead, 
& Wheel- 
wright. 

Radtord and 
Piff. 

Davidson, 

Stretton. 





‘é de> 


éct 


sues 





Name. 
Wright. 
Noles. 


Lorham. 
Westhorp. 








9007 
2907 








ZOS6 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars see Cerresponding Numbers in Lists of 
Applications jor Patents. 





























Name. No. Name 
1883 
Johnson "} 29083 Inglis and 
(Varin). Herbert. 
Pimbley, 909 Edwards. 
2010 Southworth 
& Hamnett. 
2911 _ Brandon (La- 
vareine), 
] 2912 Johnson. 
nin = tut). | 2913 “Finch, Wil- 
Haeffne loughby, 
Wirth Willoughby, 
(Binder). al W il- 
Thompson u a 
(Sheehy), 2914 Long dlc mn 
Cutlan. (Arvyp). 
Cutlan. 2915 | Garstang & 
Chandler & Harling 
Chandler, 2917 | Da avis. 
Soulnois & 2918 
Hilder. 
Lindsey 
Mewburn 
(Dupont). 
Chubb. 
Lake 
(Prescott), 
Lake 
(La Société 
Anonyine ype Tae 





des Fein- uivonay. 
tures et . 
Apprets de 
Tarare). 
Johnson 2931 . 
(Couginkal (Burrows ). 
2932 Holland 
Il.—Announced July -, 
Name 





Gatward. 
Hamilton 
Hawker. 
Grey. 
Altman. 







































































No. Naine. No. Name. 
1883 188 
3131 3191 | Effertz. 
3141 3232. Haddan 
(Lrehimer). 
NOTICES TO PROCEE 
1.—Time for entering Opposition onpines Friday, 
July 20, 1882. 
No. No Name. No. Name. 
1853 18 
935 Neale, llu7 | Haddan Crompton & 
992 | Willans, bra xe and Crabb. 
1016 Courtenay. .Zierv d).4 2554 Helliwell and 
luzv | Gaulard and | 1136 Perkins Waller. 
Gibbs. 1177 Schneider. Garlick. 
1021 Lake (Bu it). 1191 Hudson. Van-der-Kaa. 
1020 1212. Clark Hoyois, 
(Jaquith) Tipping. 
1030 | Priestman & [ 1252 iule Jones. 
Priestman.}| 1319 Johnson. 2663 Shield and 
1032 | Mallet. (Strong). Crockett. 
1033 | Parsens. 1333 Boult 2 Hope. 
1035 Rogers. (Holland). | 2 Cc oonan, 
lu73 | Brougham 1416 Little. 2698  Waple. 
(Uazard et} 1838 Brewer 2722 ~=Sellon. 
Cie). (Letailleur] 2724 Lake (Zas- 
1076 | Richardson & & Seholties senhaus), 
Greenwoou} 2095 Bond. 2883 Sankey. 
1082 Robottom. | 24/6 Mansell. 3111 Weiler. 
llvé  Biirklein. 
Il.—Time for entering Opposition expires Tuesday, 
July 24, 1882. 
No. Name Name. 
1883 
1044 Johns. Allan. 
1052. Thompson Horrocks. 
(Sackett). Guilmette. 
1065 Bagot. and 
lojU | Edwards & Achilles. 
Edwards. 1314 Comte de 
1079 | Allison Sparre 
(Shaver). 1473 = Morris. 
1083) Van Gelder 1617 Lake (Dion) 
1055 1643 Biggs. 
1U9s6 17283 Service 
liv 1756—s Pitt 
126 )./ 
1128 1767 
1130 ) 
1140 Goulton. 
1160 Fyfe & Smith | ¢ 
24: Gut st. : 
& | 2439 Eaton. 
2580 ~=—s Pitt 
brugye). apap " 
1211) Clarke. 2629 Lister and 
Reixach, I ass 7 Stretton 












































) 
t 
6 
0 


‘ 
s 
8 
s 





mais 























HIN AL L SPECLFI CATIONS 




















PATENTS Sons HAVE BECOME VOID. 
I,—Th rough Non-Payment of the Third Year's Stamp Duty of 501. 









































“tL. Th hrou; ch Non-Payment of the Seventh Ve 


























_EN 


ENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 


GINEERING_ 




















No, Name No. Name, No. Name. 
1880 1880 
Perey 26385 Lowry 2691 Heselwood 
‘I 2468 Clark & Webster. 
cre ry) 2746 | Gedge 
Staniforth. 2780) Richards & (Corey and 
Johnson Go ltrey, Spaulding) 
(Bell and 2OSL 2749 | Wrightson. 
Taintes), 2839 | Cox 
Glover. Mackay 
Johnson ‘O44 Buckley 
(Porion & Wilcox, & Howard and 
Mehau). Pratt. Boustield, 
3196 Mason, 2682. Kirby. 2731 chardson, 





PATENTS IN RESPECT OF WHICH THE SEVENTH hoes an 8 a 
DUTY OF 100/. HAS | BEEN PAID AND REG K 











No. Name. No. Name. No. Name. 
1876 “187 6 1876 
2651 Hughes 2690 | Duncan, 2670 Lake 
(Blythe) Newlands, (Ballou). 
2633 Wilson and New- | 2742) Mackie, 
lands, Faure, and 








Trench, 

NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 

T. Anderson, York. ‘* Manufacture of figured pile 


Liversedge, 
4 Anderson has applied for leave to 


54 of iss2. T. 





tile a disclaimer and memorandum of alteration of certain parts of 
the speciticati 


mn of the said Letters Patent ; any person intending 
‘h application must leave partictlars in writing of 
j ns at the otfice of the Solicitor-General, at Room 
49, Royal Courts of Justice, Landon, within twenty-one days 
»date of the London Gazette in which this notice is pub 





















bow 
d for 


“Ships’ windlasses and 
* H. Whettem appl 





has 








1883 
cations not proceeded 
Specification Drawings 


with a relate 
ember of Views ive 





Abstracts marked 


he nt nin the 





3 where none are mentioned 





t ated in each case after the pri 
t Spec cal tion is not Iliustrated, 
Where Inventions are communicated from abroad, the Names. 





&e., of the Communicators are given in ttalies. 
Copies of cations may be obtained at 38 
Chancery E.C., either personaliu, or by lk q 
aiount of pre and postaye, did ddd ress dto Mr. H. 


Speci) Cursitor-street, 


tter, enclosing 


READER 


ane, 





LACck. 
1-78 
4188. Manufacture of Aikalies: E. W. Pay m 
_— Simpson, Liverpool. (Parnell’s Paten 
ten w only « reating li re i hit iti 
el hasolu sisting 
ca Uke (Disela do memo 
M 31, Iss3). 
1882 
2338. mm. Ee 


Manufacture of Animal Cha orkot sae 
Jones, London. [t/. 3 Fivs.)—TI 
oe e products of the ; 
d products ina lea 
mm the reto oh are fe 
“gases thro gh a cy 
ge core é 
nde to flow, the res 
lina condition s 
bones for 
listi 1 ed in retorts of fire 
which have been prep 
E 






obtained 



























for Use as an illumi- 
acture of _ charcoal are 
of fireclay and partly of 
‘red fit for use or re-use by 














xhausting apparatus is employ ed to 
i } retorts and to withdraw the volatile 
products, (May 1s, 1 
2339. ines of Animal Charcoal, &e.: J. 
ek 















ber Ingham, London, [ti. }—The volatile products 

+ from the distillation are }x sd direct trom: the retort 
int and through a vessel containing soda lini tin which an 
levated temperature is ren sk based tow + steam is ad- 
mitted ; the ammonia cr nmonia Ci ompour id permanent 





Ivory black mixed 
tor the doors of the 


g ing thus obtai ned by a direct: process. 
with water is employed as a luting 
(May 18, 1882). 

4510.* Apparatus for Mashing Malt, &c.: D. W. 
Hamper and E. Harper, Sowerby Bridge, belovniag we 
{2d.]—The flow of the malt ulated from the hopper by 
micans of a coned valve operated by a lever or wormwheel. The 
malt passes through the valve into an inspection where it 
meets stream of water and descends th hamber 
fitted w th shelves. (September 28, 1882). 

5251.* 
sen, London. 
ship or balloon is 
paddle wheels } 
and revolved either 
balloon is by preference cig 


5274.* Means for At snahine Hat-Pegs, Coat-Hooks, 
Curtain-Holders, Wall-Brackets, Gas-Brackets, 
Chandeliers, and other Objects to a and Ceil- 
ings: A. M. Clark, wigs eco (Messrs. Gollot Brothers, 
Paris). fe vanding mstructed in segments is fitted 
g plug being operated by a 


gas be 


is reg 





with a 








(G@. Koch, Munich, Bavaria). [2d.} air 
propelled and steered by means of two acon ] 

ach side in the lower part of the balloon 
ately as required, 
eo ember 3, 1s82). 














SCreW ai 


cg yl "Water-Wheels, &. J.F 
a 








suitable tank or cistern is arran zed above the top of the 
wheels and water is elevated into the same by pumps 
d} echanism connected with the said wheel or by any 
r sui 18; the water passes from the said tank or 








cistern th h a properly 
| the buckets by its own & 
power of great force.” (Nove 


5281.* Buffing Straps for Looms, &c.: T.H, Brown, 


ous constructed channel to guide it into 
uvity, thus operating as an overshot 


smiber 4, 1882). 





| of the buffer, 


} parts, ane 


| the da 


| Cream, &c.: 





retort. | 


; the ¢ 
| of fresh cold air may pass over the body and 


c 
} and at each end, the support yr one end being 


Apparatus for Aerial Navigation: af a | 


The | 


fnight, London. (4/.] | 





_[Jury 6, 1883. | 


| Manchester. [2d,}- “The strap is streng ainsiall by the addi. 
tion of a metal plate which is formed with a slot to suit the shank 
(November 6, 152). 

5284." Tillage and Ploughs: S. Walter, Berlin. [2.| 
Consists of a plough containing various novel constructive 
{of a method of using same to mechanically and chemi- 
cally operate on the surtace of the land. (November 6, 1882). 


52387." Umbrella and ParasolFrames, Applicable 
also for Tents: S. Scherer, London. [21/.)—The © stick” 
is telescopic and the ribs jointed, by which means the apparatus 
ean be folded up into a small compass. (November 6, 1552 





5302." Railway Tickets, &c.; A. Ellissen, London, 
(2d.)--Is designed to prevent fraud by ‘obliteration of the dates, 
Che tickets are printed with numbered squares corresponding to 
ys of the month and are perforated by one of twelve 
punches, each of which is formed to indicate one of the twelve 
months, (November 6, 1ss2). 

5305. Pencil Case Holders, &c.: C. A. Drake, Lon- 
don, [2d.j)—A tube of larger diameter surrounds part of the 
holder and forms a receptacle for stamps, (November 7, 1ss2). 





5312. Gas Stove for Hn oe Water for Baths, &c.: 
J. Bartlett, London. (tii. 2 fiys.|—The cylindrical body of 
the stove has a double ¢ using the bi between being filled with 








Over the a coil of pipes 
ipes to a shallow receptacle at the 
circulates, and is taken away 


bad heat-conducting matei is jets is 
connected by upright spiral 
top; in these pipes the water 
from the receptacle at the top. The products of combustion pass 
upwards, heating the spiral pipes, and passing through holes in 
the rece pt wcle esc ape th wha pipe at the top of the be dy of the 
stove, (November 7, lss2). 

5323." Manufacture of Explosive, Pyretechnical, 
and Analogous Substances or Compounds: R. 
Hannan and E. J. Mills, Glasgow. (2:/.|- Relates to a 
mixture of prussiate of potash (yellow or red), nitrate of potash, 
chlorate of potash, and animal charcoal, the proportions being 
varied as required. The ingredients may, if desired, be bound 
together by tatty or resinous matters, or they may be used in a 
powdered state. (November 8, ls+2). 


5325." Apparatus for Coupling of Vehicles: H. P. 


Hogton, Manchester. (2d. |— Hastor object an arrangement 
of dink carrier and levers, ‘and to enable the coupling to be 


eth ex) Resigrgey> the coupler having to co between the carriayes, 
(No crs, ls 

5329." Fortable Baking Ovens: C. D. Abel, Lon- 
don. (7. 7 7 d Relates more particularly to 
military ovens, other 









» 
s2) 


wren). 
one Within the 
ris formed with a fire- 


Cansintsab tae eke imbers, 





with aspace between, The outer chambe 
grate at bottom, and the flames enter the space between the 
two chambers and escape through opcnings at the top. (No- 
vember 8, Lss2), 
5331." Watches : F. Wirth, Frankfort. (6. Speck 
| he art, Nurnhery.) (2d.J—The winding of the spring and adjust- 
nt of the hands are effected without the use of a key or open- 


d through the case, 


ing of the case by the use of the knobs inserte 
ber 8, 1s 


nected to axes of thespring and hands. (Novem 


Apparatus for Beating or Whipping Eges, 
G. Kenworthy, Huddersfield. |: 





and con 


5336. * 











Attached to the hand] is the upper smaller end ell a 
iral whichis alternately compressed and allowed to expand. 
(Ne vember s, 1852). 
5338." Warming the Carriagesof Rail and Tram- 


Ways, and Foiming Pipe Connexions of Railway 
Break and Communicating Apparatus: T. Perkins, 
Hitchin, Herts. (2d.)\—The carriages are warmed by steam 


trom the locomotive, Which passes through pipes, those on ore 
ed to these on the next, not by bent tubes as 
ingsome with funmel mouths and others with 






cement being such that the katter enter the 
ints. (November &, 1 


5339. etiiaiiaiaia for Distributing Seed, Artificial 
Manure, Sand, &c.: H. Wood, ‘Londen. (McLean 
Brothers and Rigy, Me {td. 6 Figs.) ~The hopper con- 
feed 





oOuUrHe). 





taining the seed is closed at bottom by a horizontal cireular 

plate with two radial slots, one side of each being vertical, the 
other inclined, thus bringing the feed all to one side of a line 
drawn through the centre of the fced plate, and preventing sow- 











ing in fre The distributing paratus consists of a vertica 
wvis havimy radial flat blade springs between two horizontal discs, 
and bearing against blocks on the edges thereof. The axis beir 

revolved, the rs cast out the seed horizontally, the speed of 





distribution being equalised whatever may be the speed of the 


machine. (November 8, 1882), 
_ 5341.* Tellurians: A. M. Clark, London. (J. Spicer, 
Taylors Island, Dorchester, U.S.A) (2d.)—In the improved 


instrument the earth moves in an “orbit, the plane of which is at 
an angle of 234 deg. to the axis of the sun, Whach is about the 
ingle that the “equator” and the ‘ecliptic’ make with each 
other, and the globe (the earth) is suspended at a point that 
correspon is with the north pole, and depends upon its gravity 
for keeping its axis vertical or parallel with tt at of texan dul ng 
its entire revolution round the sun, (November 8, 1852). 











5343. Gill Stoves, &c.: C. J. Henderson, Edin- 
burgh. [2d.)—The gills, except along part of the top, are 





and the Lods of the stove is raised from 
a space under the gills, sothat a current 
gills and escape at 


(November 9, 1852). 


J. Brookes, Sheffield. 


covered with sheet iron, 
cround so asto leave 







i 


the uncovered part of the top. 


5345." Drawing Compasses: 
{2d.J—Relates particularly “f bea m compasses, whic h, when in 
use, rest upon three pe ints, , at or near the centre or joint, 
the marking in- 





(November 9, 1882). 


5346. Incandescent Electric Lamps: J. Jameson, 
Newcastle-on-Tyne. [id.J—An attachment is provided, in 
the bedplate of the lamp, to a supply of ordinary illuminatiog or 
other hydro-carbon gas, and a graduated valve arrangement is 
employed for regulating "the quantity of the gas sup split d. The 
lamp is connected to an air pump (preferably “Tate's *yand to an 
attachment by which a limited amount of air can be admitted. 
The lamp is then exhausted and an unusn¢ ally large current of elec- 
tity of the hydro-carbon gas being 


strument. 







tricity passed, a regulated quan 
supplied and the air pump g¢ keptin operation. If the fila: 
ment become too thick a small supply of air may then be admitted. 


‘ted so that it bears upon an 
ia-rubber washer which secures it approximately air-tight, so 
that the filament may be replaced at any time and the globe be 
cleaned, or the means described in Specification 4429 of 1$$1 for 
the above objects may be employed, and the arrangement of 
relays of filaments therein dcscribed, as also the cleaning device 
may also be employed. (November 9, 1882). 
5347. Smokeless Stoves and Grates: R. Crane, 


London. [2d.!—The grate, which in form rescmble a vase, stan ds 
in the ording ary recess Without setting. Side arms or hoppers 





oe envel pe may be construc 





























JuLy 6, 1883.) 


communicate with it to replenish the fire from the bottom, 
vember 9, 1882). 
5348." Cop Winding Machinery: J. Place, Leeds. 


[2d.] ~The thread instead of being guided by the bare wire will 


(No- 


pass over a tube of glazed porcelain fitted thereon (November 9, 
1382). 

5349. Miners’ Safety Lamps: T. Thomas, Ynishir, 
Glam. [tid. : “igs.|—Two cylindrical shields surround the 
gauze of a “ Clanny * or similar lamp. When the oil vessel is 


a stud on a tumbler is forced 
bearing on the upper side of the tumbler into a rece 
vessel, thus lox King r the case 
with the 


screwed into place by a spring 
ss in the oil 
In order to extinguish the lamps 
act of opening them a cylindrical thimble open at each 

















| the 
1a rod carried by 





| (November 10, 


| tre 


end slides vertically over the burner, and passes beyond the 
Tri gl ) 
, j 
} 
} 
cegeppemreny to 
t 
| | 
a4| A @ 
| 
pat! > | Tig 4) 
6. Bb | 
emer saa, 
T 1 ? 
{ar 
Cet ee) 
adios] 
e yy | 
_ A A 
inner ends of two hi jarms when the lamp is screwed into 
place, but is retained when the oil vessel is unscrewed. Figs. 
and 2 are respectively end elevation, partly in section, anc 
transverse sectional view taken just above the burner. The 
upper shield A extends from the top of the lamp down to a point 
overlapped by the lower shield B; @ and } are the wire gauze. 
The self-locking device is opened by the application of a VY 
shaped key to the pivote. The rims of the thimble are forced 
past the arms ¢ which embrace the thimble. The picker p is for | 
adjusting the wick. (November ), 1582). 











5350. Driving Gear ie _, Vahesipenen, &c.: H. 
Thresher, London, (2. s into which fit 
levers engaging at the * uppct enw ith flang regroyrs hubs of the 
driving wheels are carries n the shaft Tin pedal shaft is con 
nected with the main shatt by two sets of chain yearil (Novem 
ber 9, 18%2). 

5351." Apparatus for Signalling on see sat, 
R, Clay, London. {4/ Raketes to apparatus for signalling 
the drivers, of the kind wher wnals are caused ti » be exhi- 
bited on the er sby the agency of th sicgnalmen, part of the 
apparatus being on the engine and part on the permanent way. 
(November %, Issz), 


5352." Paper Holder for Use in Water rg a 
B Schoof, Wiesbaden, Germany. |2/ 
box in which the sheets are laid loosely upon one anc 
at the back is by a spring dt > pr isi the paper’ tow 





ds the 


cause 


front through an opening by which the front sheet can easily ve 
removed. (November 9, 1582). 
5354. Finishing Machinery for Stretching and 


“ Winding gl Textile Fabrics : J. sone = pina ee New- 




















some, York ue machines for re ¥ Z 
the milling creas he fat an wplis 
invention, by combining with the present arrangement « 
self-acting apparatus that will stret h the fabs both in its ‘ } 
and width previous to being wound on the roller. The chief 
features are the application of ur parallel e il ss travelling chain 
for stretching the cloth in its width, the use of dises of larger 
diameter than the chain v wv lidting the cloth off the pins of 
the chain, the use of swir ramework supporting the chains te 
allow for the increasing di ster of the winding on roller, and the 
use of a brake for stretching the cloth lengthwise. (November ? 
1832), 

5355. 


Stays and Corscts: M.G. Totterdcll, sane 
I 


(6d. oks attached 











| Prevent Decomposition : : 


ENGINEERING. 


uides for the 


knife ; the hooking frame 1 | 
ced arms on the table provided with hook® 
s, cc. (November 10, 1382). 


5361. Washing, Wrinzging, and Mangling Machines, 
&c.: J. P. Rothwell, Lytham, Lane. {s/. 16 Figs.) 
Kelates to (1) means for imparting rotary motion to the rollers of 
wringing and mangling machines, consisting of the application of 
a foot lever connected by a rod to a crank; (2) gearing for 
rotating the rollers of such machines, consisting in the of 
frictional gear ; (3) an appliance for washing wearing apparel, 


table serving as g 





on movable bracket 


use 


&c. ; (4) the Saecbaen of the rollers ; and (5) regulating the pressure 
on the top roller of wringing and mangling machines, &c. 


(November 10, 
362. Lamps: J. Ungar, London. 


182). 


(6d. 6 Fiqs.|— Refers 








to street lampsand consists in forming the bars carrying the roof 
lights or glasses of double T or H s¢ : inserting the glasses 
loosely between the flanges thereof without using putty, we. 


(November 10, 1 


5363. Treatment, Distribution, and Application of 
Compressed Air for Motive Power, &c.:T. A. English | 
and J. Sturgeon, London. (/’artly J.T Hanssen). [\». 
44 Migs.}—The airjis purified before being compressed, by pass- 
ing it in a finely divided state through water also ina finely divided 
state or in currents, streams, or spray, it being drawn through the 
apparatus by the suction of the pump, and also through material of 
a spongy or absorbent nature to absorb the bulk of the water 
absorbed, such moisture being afterwards discharged from the 
material by pressure. The frames carrying the absorbent material 
may be arranged to slide in and out of achamber. The air having 
been compeessed is distributed to aset of mains similar to those used 


$2). 





for gasand water (any water deposited being collected in syphons 
asin gas mains), and is used for working engines in place of 
steam, which engines may be used for driving dynamos, thus dis- 


pensing with acentral station. Thecylinders of the engine may be 
heated by water or by waste heat from flues, the air being passed 
through coils exposed to the heat. The exhaust air may be used 
for cooling purposes or ventilation. The air is mez asured some- 
what in the same manner as ordinary gas by an anemometer 
1882). | 





| 5364.* Fg rg &e.: H. S. S. Watkin, Waltham 
Abbey. [2d.)—Extra year is applied, operated by back action 
of the peda ptochan increased pow r. (November 10, 1882) 


5369. Velocipedes, &c.: J. Noad, H.Blackwell,and 
H.B.Bunkell, London, (2/.)—Toobtainincreased powereach 
applied, not directly to the cranks but to a separate 
id of which slides in or onthe fork, whilst each bar 
eives the end of a crank and towards its outer end each 
satreadie. (November 10, 1882 


5370. Apparatus for Packing Fresh Meat, &c.,to 
W. YP. Thompson, Liver- 
pool. (M. Closset, Li-ge). }—The meat kept in herme- 
tically sealed cases in am atm so re deprived of all substances 


adle is 
bar, 
also re 


receis 


one er 








is 


| which could produce or facilitate fermentation. (November 10, 
1832). 
| 
5371. Machinery for the Hematastare ¢ of Gas: B. 


s invention 
er 10, 1852). 


rnodr 


imits. 


awings tl 
(Novemb 


hereb 
yt 11 Ww ithn iv 


Russ, London. 
cannot be clearly d¢ 


l4d 






















5372. Fountain Pens: Ww. z » aie. London. (C. 
W. Livermore, widence, K.l., U.S.A ) The object of this 
invention is to sit the internal arrangement of the needle. 

vember 10, 

5373. Electric Lamps, &c.: J.M.B allen, - Ero 
bert, and A. W. Soward, or er ena [6d. Two 
metallic (preferably platinum) conductors are inset lobular 
or othe r shaped glass ve 1 at | pa vart. A 
carbonaceous gas or Vapour, al was, 1s intro- 
duced into the glass vessel an by the passage of 
electric sparks from any suitable high-te ectri generat or, 
\ slight deposit of carbon takes place <i n tl pets of one con 
| ductor, and gradually increases until a com Leidye is formed. 
This bridge forms the filament to be used > light-emitt 
conductor. After exh austing and sealing the glass vessel 


port, Hants. 8 Kip to one In 
proje:t from the edge so as to pass behind the other “et 
(whose edge may be eyelette 1) and engage in holes there n. Th 
upper or lowermost eyelet is at right angles to the others, its 
hook be sing correspondingly turned. (November 9, 1582), 

5356, * Myérautic Accumulators: W. Smith, Aber- | 
deen. [2/ Has for object to dispense with the weight on the 
rains and to substitut: therefor the elastic pressure of air or of 
springs equilibriated or made uniform by levers, (November 9, 


1882). 


5357. Folding or Collapsibic Boxes, and Machinery 


for Scoring or Creasing Paper Boards for Forming | 
H, HW. Rogers, | 


such Boxes: A. M. Clark, London. (\i. 
Brooklyn, ‘ ) (6d. 8 Figs The construction of box 
such that waste ‘of material i in its manufactt re is small, and the 
box can be easily and quickly set up for use; the covers can be 








nade of one piece of material, and any number of covers can be 
set one within another, so that they may be packed away ina 
small space. The invention relates also to a machine for forming 





uw be 





the ‘* scores” or ‘‘ breaks” in sheets of 
to bending 


« the sheets for forming paper box 
November 9, 


5358. Transportable Baking Ovens: E. A. Brydges, 
Berlin. (D. Grove, Barlin). (61. 3 Fiss.)—Consists of a car- 
riage witha baking compartment heated by mez air 
which first is guided around the firebox by suitable channels, and 
then circulates round the walls and crown of the baking compart- 
ment. The wallsof the apparatus have linings of asbestos paste- 
board, &e., to prevent radiation of heat. The baking compart- 
ments are charged by means of metal plates mounted on rollers. 
(November 9, 1882). 


5359.* Insulating Electric Wires: W. J. Temple 
andT.F. Hobbs, Bristol. [2/.] 
in grooves formed instrips or mouldings of slate, the strips or 
mouldings being put together so as to permit of their being easily 
taken apart for renewing or examination of the wires. When the 
wires are carried underground, the lengths of slate are covered 
by other lengths of less width and thickness, the two parts being 
planed or fitted closely together and secured by cramps or other 
fastenings preferably of brass orcopper. (November 10, 1882). 


5360. Apparatus for “Hooking” and Cutting 
Cloth: W. Lee, Manchester. [6.4 /is.|—Has refe- 
frence toapparatus used by clothiers for preparing and cutting 
fabrics to be made into coats, Xe. 
the edge of the table; the table is pivotted on a frame, grooves in 


r preparatory 
es or other purposes 
1882). 


1s of hot 





| attached to these 


Wires or cables are carried | 


A hooking frame is fitted to | 











lamp is ready for use. ic electrodes are made tul 














a suit ible conduct ‘ I ted into them, which, 
nn their al ends, surrounds the ends of the filame 

n eaten al er aoa f the conductor being then close 1 7m illustra- 
tion shows a lamp provided with four conductors }) and three 
deposited filaments c. The filaments may be formed in a separ 
vessel by the passage of the electric spark between highly } 

graphite, and be attached to conductors and inserted ir 
rlobular or other shaped vessels, The B condu tors pass through the 
top of the ss stem, and are arranged to receive split metallic 





tubes carr; ecting tongue to which the filaments are 











attached. The end of tix - fattened, ar 1 aperture in- 
serted therein, and coiled into the forma The inner 
end is slightly twisted, and the el t of the fil erted in the 
aperture, and bet ween the coils of the ittened ex- 





tremity of the inner end is, when released, press d firmly aga 
the filament an da conduc ting paste of cellulose and black le ad 
with a metallic powder is ap plied to the joint. In the construction 
of Jamps used with filaments prepared from cellulose, a 
pillar is closed at one end, at or near which, and al o below it, 
- provided a ring of surrounding the pillar, and held 

glass arms. The metallic conductors are bent round the rings, 
ed preferably lie in radial recesses therein, the filaments being 
conductors and arranged in series. The one 
lead passes up to the top of the hollow glass pillar, and the other 
passes through the funnel-shaped neck of the pillar to the lower 
ring. In another arrangement a hollow porcelain pillar is provided 
with enlargements (in place of rings), which are perforated to re- 
ceive the conductors to which the filaments are attached or are 
filled with a metallic conducting paste in which the filaments are 
inserted. The provisional specification describes a method of 
forming filaments from paper or vegetable fibre, thread, c., 
which is treated with a solvent of cellulose, which is afterwards 
precipitated, dried, and pressed, and the filaments cut from the 
mass and carbonised. (November 10, 1882), 


5374.* Frames for Pictures, Looking-Glasses, &c.: 
J. Fisher and T, Wolstencroft, London. = (2¢.|—The 
waste cuttings of straw beards us bookbinders and others 
are built up in thicknesses and faste lh together so as to form a | 
solid strip, which is afterwards veneered and joined by mitre or 
other joints, orthe cuttings may be pulped and moulded. (No- 
vember 11, 1882), 


vlass 


} 
riass 























| don, 


| J. T. Prestige, A. T. Cornish, and W. G.S 


44 

“J 
5375, Folding Pocket Scissors: A. J. Boult, Lon- 
(Bontyeu aud Sabin, Solingen, Germany). (6d. 5 Figs.) 
—The scissors are so arranged that there will be no projecting 
parts when they are not in use. (November 11, 1 


5377. Balls for Playing Games: J. Wetter, Lon- 
don. (Gretschel and Heinemann, Leipzig, Saxony). (4d. 4 Fi 8.) 
—The ball is provided with pins or panels of coloured glass let 
into the ball and flush with its surface. (November 11, 1 32). 


5378. Means for Securing or Fastening the 
Sliding Sashes of Windows: R. Plush, London. ([2:.) 
-The side of the sliding sash is formed with a kind of box pro- 
vided with a series of recesses. A recess is formed by the side of 
the window frame from which a bolt can be made to project into 





the box in sash. (November11, 1882). 
5379*. ee W. Lloyd Wise, London. (JL. 
Baudel, Paris). (2d.)—The movement of a piston operated by a 





rod worked by the engine to which the apparatus is applied 
opens and cuts off the supply of lubricant from the vessel contain- 
ing it. (November 11, 1882). 

5380, Valves and Cocks: F. P. and E. J. Preston, 
immons, 
-seated valves, the 
valve. The upper 
eand the lower valve is con- 


Deptford, Kent. [sd. 15 Figs.|—In doubk 
lower valve is made independent of the upper 
valve is fixed on the screwed spindl 










nected to its continuation by 











scre To open the valve the 
spindle is turned, and is raised on th rew thread of the lower 
valve until the upper valve comes against the top of the inside of the 
cover of the casting and the tinued turning will depress the 


lower or loose valve, thus opening the passage through the sé¢ating 
The illustration is a vertical section of the valve. Modifications 
are described and illustrated. (November 11, 1882). 


5383. Apparatus amd Arrangements for the 
Water Supply of Water-Closets, Baths, and Urinals, 
and Preventing Waste, &c.: J. J. Tylor, London. 
{6d. 6 Figs.|\—Has reference to automatic flush- out cisterns, 
and consists in the combination of a flushing syp »hon whose 
ser leg is formed as a rena contracta, with a secondary 
ren or syphon over the edge which is a small starting syphon, 
on the lip of which is formed a self-acting sluice gate, and in 
connexion with which trap is a stand-pipe rising in the cistern to 
about the level to which the liquid is intended to rise. (November 
11, 1882). 






“5384, Composition of Journaland cther ee 

. Clark, London. (fF. E. Canda, Neu U 

] The b omposed of a mixture of any of 
used for forming 1 wi 

reury. 

ntot. 


“ork 


ari 





bearings, 

The metals are pulverise: d and mi 
rcury, heat being employed if required. 
m1 is then run into moulds, superfluous mercury being 
ed by pressure, and then allowed to cool. (November 11, 





mate with 
an equal weig 
umalga 
expell 
1832). 


5385. Apparatus for Raising Sunken Vessels: A. 




















M. Clark, London. (2. (riolle, Nantes, France). {4d.]—The 
water is extracted from the he ld’ of the sunken vessel, and is 
replaced by air at a pressure less than that of the column o 





water al bove the deck, (November 11, 1882). 


5386. * Apparatus for Shearing and Punching 
Metal Plates, &e. A. + Lehmann, West Hartle- 
pool. [2 wo stat sheaves faced with tempered steel 
are sec ed inaframe in such manner that the 
e sheaves overl ap each other. The plate is sheared by 
ie Overlapping edges. (November 11, 1882). 
5387. 


Electrical Currents : 
8 Fias 










discs of t 


th 





Apparatus for Regulating and Controlling 


Sd. 


P. R. Alien, London. 

~A series of carbons are arranged as a variable resis 

for the current, anda d ‘t metallic circuit carries the ¢ 

clear of the carbons when the lamp is atits f ull intensity. : 

and 2are sections of the apparatus, Fig. 1 ing a section on 
> 


line 5, 6, Fig. The handle Sa podauara ew, screwing 








upon the rod » te » compress more ¢ _ less the carbons a by means 
which e 


oi the dise f and plugs f?, 
carry contact pieces f> ( 
upon two of the piles of 
tact pieces c2 bearir 
upon the body of 
a, and which are ¢ 
adinit of the handle 


ter recesses m the block ¢ and 
e-edged) which each bear 
The tap ¢ carries con- 
» seymental contact pieces 
mnected to two sets of « arbons 
F in a circular direction to 
turned more or less to compress the 








r upon tw 
nte 















carbons @ and reg intensity of the curre:t, or upon the 
studs g forming a diiect metallic cincuit, «ing then in one 
extreme tie I, the tape be turned to the otherextreme 


oken. the contact to 





posit eareu.t will Supposing 
be m the curre nt enters by one conductor h passing 
through one netallic piece 4“, one stud g, piece c?, other stud g 


other conductorh. If the contact 
piece c2 bears on the segmental contact pieces, the current passes 
from one wire hthrough one piece 2, one stud @, one set of 
carbons, one piece /3, another set of carbons, one of the seg- 
mental contact pieces, piece c2, other segmental contact picce, 
another set of carbons, other piece /3, ancther set of cart ons, 
other stud gand other pic ce h? to the other conducterh; yare 
pieces of insulating material,and i isa block of insulating material 


and other piece h2 to the 











ENGINEERING. 








carrying th. 2c wien a, oe having sm: mall holes to allow the heat | 
generated in the carbons to heat the rod b, and compensate for 
decrease of resistance of the carbons by a decrease of pressure 
due to increased length of rod, or the case of the instrument may | 
be arranged to produce the same effect. A varying metallic 
resistance may be employed with the regulator, The pressure | 








on the carbons may be regulated by an eccentric or cam fixed to | 


the handle, the handle being provided with a contact piece 
which moves over a set of studs and puts more or less metallic | 
resistance into circuit, and only two sets of carbons being 
employed. In another arrangement the.carbons are fixed in a tube 
which carries the lamp, the arrangement being substantially 
similar to the above. (November 11, i8s2). 


5388. Manufacture of Compounds of India-Rubber, | 


Gutta-Percha, and Oils, for Electrical Conductors, | 


&c.; A. Parkes, Bexley, Kent. [(4d.}—India-rubber, gutta- 


pe sreha, or oxidised castor, linseed, or cotton sced oils are pre- 


pared in such manner that either of them, or combinations | 
thereof, will become incombustible, or combinations of these with | 


other substances such as paraftine, gums, oxidised castor oil, 
pigments, steatite, or colouring matters. Forthis purpose with such 
substances are combined phosphate of zine, or phosphate of lead, 
or oxychloride of zinc, of lead, or magnesia. (November 11, 1882). 


WR Obtaining wine ann Copper from Ores, &c.: 


Lake, London. (L. Ll. C. Krajt and J. E. Schischkar, | 


Paris). [8d. 2 Figs.)—Co aah ee two principal series of opera- 
tions: 1. Dissolving of the oxides or carbonates of zinc or copper 
in ammoniacal liquid, washing and separation of the gangue, and 
filtration of the liquid containing the metal in solution. 2. Pre- 
cipitation of the dissolved oxides or carbonates by the expulsion 
of the ammoniacal gas from its solution, washing, and separation 
of the oxides, &c., filtration and cooling of the liquid containing 
a certain quantity of ammonia, and regeneration of the concen- 
trated ammoniacal liquid designed to be used in subsequent 





operations. Special apparatus for carrying out these operations | 


are described and illustrated. (November 11, 1882). 
5391. Apparatus for Indicating or Telegraphing 


the Score for Athletic or other Games, &c.: C. Green, 
Ashton-under-Lyne. ([éd. 10 Fiys.}—Refers principally to 


indicating numbers, and by moving in front of a casing provided | 


with openings, and over square or other flat-sided sections, flat 
plates, or links hinged together to form a chain in which each 
plate is of the same size as one side of the section over which it 
passes, and is marked with a number, &c., or left blank as required. 
(November 13, 1882). 

5392. Rosaptasten | for Biscuits, &c.: J. Hall, Shef- 
feld. [6d. 6 }—The opening and closing of the lids are 
effected old te. on taking up and putting down the re- 
ceptacle. (November 13, 1882). 

5395. Ornamenting Terra-Cotia Plaques: A. Tuck, 
London. (4d.)—Designs are transferred to stone in the manner 
usual for « hromo -lithography, thence impressions are taken on 
gelatine sheets, which are afterwards attached to the plaque. A 
borderis afterwards painted by hand over the edge of the attached 
sheet. (November 13, 1882). 

5398. Apparatus for Grinding Lawn Mower 
Catters: T. H.Gillott, Royston, Herts. [ti/. 6 Figs.) 
~-The grindstone is arranged to slide on itsshaft at the same time 
that it revolves therewith, and the cutter is carried by adjustable 
bearings. (November 13, 1882). 

5399. Metallic Alloys: A. K. Huntington, Lon- 
don. (2d.)—Consists in the addition to the co pper or alloy of a 
small quantity (i.e., about 2 tod per cent.) of silicious iron, which 
may contain a small proportion of other metals such as man- 
yanese, tungsten, &c. The mixture is made while the materials 
are in a molten state and at about the same temperature. (Ne- 
vember 13, 1882). 


540i... Appvratus for Removing Burrs, &c., from 
bt A.J. soult, London. (/. Wiilier, Dohren, Germany). 
]—By thés apparatus the wool is opened, turned, and carried 
aaah several burr cleaners, so that the burrs are removed, and 
whilst the fibre is less strained the yield is increased, dust is 
eliminated, and wear and tear reduced. (November 13, 1882). 









5402. Steam Winches and Cranes: W. Allan, | 


Sunderland. [(d. 3 Figs.|—The steam cylinders are enclosed | 
within an outer casing, the crank being above the top cover 
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plate of this casing and enclosed by a hood, its ends being geared 











to the barvel carried by brackets on the ‘outside of the ¢ casing. 


Figs. Land 2 





C hung from the cover of the outer case carrying the cylinders 
and have a common steam chest B. The clutch lever I causes 
one or the other of the pulleys F and J to ride loose on the crank- 
| shaft D. (November 13, 1882). 


5404. Machinery for Winding Paper into Rolls: | 


G. W. Osborn and D. W. Yates,London, [tid. 6 Fiygs|— 


| Whilst one roll of paper is being wound upon the spindle, the | 
j edges of another roll, previously wound, are ‘‘knocked up.” | 


‘tion of the brakes is insured, notwithstanding 
1 is an end elevation of the machine. The 


The simultaneous 
unequal wear. 





7” 


paper is wound on ‘the split spindle A, then by throwing a clutch | 


out of gear and applying brakes the machine is stopped, the 
| wound up paper is severed from the unwound and received in 


the curved brackets R and there retained, whilst the operator | 





























eae the ing eet in oper ation. He then reled Ase the sprit 

m! (by pushing the head ofa lever) which * knoc ks up” the 
roll between two discs, The operator then pulls back the lever 
mland screws it ina catch. The friction clutch is actuated by 
the stud jin carried by one arm of a lever whose other arm is 
connected toa curved block for actuating the beake lever. This 
lever is pressed by a spring inst a part (Fig. 2) of a catch 
when the friction clutch is in gear. The dotted lines show 
its pcsition when the clutch is out of gear. The roller is pro- 
vided with a brake actuated by the lever (Fig. 3) through a pro- 
jecting finger. The curved block (Fig. 4) being withdrawn from 
under the weighted brake lever, the brakes are applied to the 
| pulley and roller. (November 13, 1882). 


5405. Extension Rule or Gauge: J, F. Stephens, 
Bristol. [éd. 5 Fies.)—Consists in arranging twe graduated 
strips to slide one over another in such manner that when the rule 
is extended the pointmarked on one strip by the end of the other 

| will indicate the length of the two strips when combined. 
(November 13, 1882). 


5106, Punching and Rivetting Machines: J. D. 
| Morrison, Gateshead-on-Tyne. [2/.)—The guide bar 
referred to in Specification 3516 of 1880 as being fixed in the 
crosshead is dispensed with, and the cylinder containing the ram 
is prolonged to forma guide for an arm which carries the punch- 
ing or rivetting tool. (November 13, 1882). 


5408.° Treating Textile Materials with —— 
| J. Wetter, London. (0. Oberinaier, Lambrecht, Bavaria). {2d.} 

A continuous current of liquid is pumped intoa ‘perforated tube 
inside a cylindrical receptacle containing the material, the liquid 
being compelled to pass through the material before it can 
escape. (November 13, 1552). 


5409. Apparatus for Electric Lighting: J. Muir- 
| headand T. M.Collet,London. (6. 4. Grind/e, Bombay). 
(6d. 9 Figs.)—This isa s+ witch consisting of a handle turning ron 
a centre and carrying a spring arm which moves through a 
segment of a circle and makes a sliding contact with one or 
other of two blocks on which the spring slides and rests. The 
centre of the circle from which the blocks are struck is not the 
same as that on which the spring turns, so that the point of 
the spring which first makes contact is not the ree as that 
which make s the final contact. Referring to Fig. 1, the spring 
arm consisting of a broad band of copper is Diatied to the 
handle }, turning on the centre c, and terminates in a bronze 
block adie ron two blocks fixed to the wooden base a and over 
lapping each other at the centre. The sliding blockis pressed upon 
these blocks, which are slightly inclined towards each other by the 
spring f. The lead from the generator is attached to the binding 
screw g and the current passes to one or other of the two blocks 
according as to which is in contact with the sliding block. Re- 
lates also to an automatic switch for giving an alarm if the con- 
ductor becomes heated through excess of current. A balanced 











Fig f. 








metallic bar weighted at one end rests on a block of waxed 


parattine, resin, or similar substance supported on a thin strip of 
copper or other metal in the main circuit, and having its conduct- 
ing powerslightly less than that of the generalcircuit. If an excess 
of current passes, the paraftine meltsand the weighted end descends 


and makes contact with a light spring, thus ringing a bell, and 
on descending still further the opposite end breaks the main 
circnit. The copper strip may be replaced by a curved wire 
embedded in paraffine or wax. Fig. 2 shows an arrangement in 
which, if the pieces d conveying the current between the plates 
» b become heated, they melt the wax e and fall away, breaking 
the circuit. Relates also toa cap for supporting incandescent 
lamps, the circuit being completed by the act of attachment. 
The cap is in two pieces, the upper one being attached to a bracket 
or chandelier, and being provided with two insulated curved 
segments connected to the leads and with their convex sides 
facing one another, and the lower one being provided with two 
insulated plates of metal in connexion with the conductors of 
the incandescent lamp, and carrying two springs which pass into 


re respectively sectiona! side elevation and plan | 
| of the apparatus. The two cylinders are carried by stanchions | 
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e. | also bent intoa hooked | form to pass over the segments and still 
further secure them. (November 13, 1882 


5410. Steam Steering Apparatus: J. Duncan, 
London, [4/. 9 Figs.J|—A direct steam steewing gear is ar- 
ranged over the rudder head, and is connected to the tiller by a 
lever, thus dispensing with ropes or chains. The cylinder is 
quadrant shaped, its piston is connected to the axis carrying the 
tiller lever, and is operated by an automatic semi-rotating ‘circular 
supply and exhaust valve. (November 13, 1882). 


5212. Manutacture of Bisulphite of Soda: E. 
| Carey and F. Hurter, Widnes, [4¢. 3 Fiiys.|—Relates to 
‘he manufacture of bisulphite of soda by the employment and 
treatment of monohydrated carbonate of soda by subjecting the 
same to the action of sulphurous acid gas. Apparatus for carry- 

ing out the operation is described. (November 13, 1882. 


5413. Circular Shuttles with Inserted Spool for 
Sewing Machines, &c. (/', 0. Sehinidt, Berlin). (sd. 23 Figs). 
~—This invention cannot be described in detail within our limits, but 
| it refers, érter alia, to a thread press or tension arrangement to 
insure regular feed of the thread, a self-acting thread guide for 
the needle thread, an arrangement for guiding the shuttle, &c. 
(November 13, 1882). 


5414. Apparatus for Regulating and Controlling 
Electrical Currents: P. R.A Allen, London, = [10 
15 Figs.J—Relates to eA in variable resistances used 
in conjunction with electric lighting apparatus. Figs. 1 and 2are, 
respectively, longitudinal and transverse sections of a hand 
regulator. The carbon blocks A are supported so as to be capable 
of sliding on or between guides B fitted in the interior of the 
easing. A hollow screw "E provided with a handwheel F, and 
havigg an internal and an external thread, works in the end D of 
the casing. Theinternal thread has a less pitch than the external 
and in it works ascrew formed on a rod or spindle H passing 
through the centre of the regulator and connected to the end 
plate bearing on the rear of the carbons. ‘The screws thus 
form a differential arrangement, by which the carbons can be com- 
pressed to a lesser or greater extent. The end of the spindle H 
has connected to it a rod provided at its outer end with rack 
teeth gearing with a pinion fast on the arbor of a pointer ¢, which 
indicates on the dial L the amountof resistance, or the screw on the 
rod H may be caused to act upon the short arm of a lever whose 
longer arm moves overa graduated scale, or the amount of revo- 
lution of the whee] F may be measured om ascale. The frame 
of the box is constructed in such manner that as the carbons heat 
the box expands and separates the carbons. In a modification 
| the screw spindle H is provided at the end which passes through 
the end of the casing witha keyway, by which it can be secured 
to a bush so as to be capable only of a longitudinal motion 
therein. Ifaslow motion only is required, the brush is tightly 
gripped, the handwheel F being rotated, but is released when 
a quick motion is required and a handwheel attached to the 
end of the shaft H projecting beyond the screw E is rotated. 
A variable metallic resistance placed either in parallel are or in 
series with the variable carbon resistance may be employed, sothat 
when the carbon resistance is varied by compression a correspond- 


























ing amount of metallic resistance is cut out or short-circuited, ¢.7. 

acontact finger may be caused to move over studs, or a spiral of 
wire to dip more into mercury as the carbon is compressed, or the 
screw has an arrangement of lever or catch by which it’can be 
| locked to the inner screw, or the inner serew be released and 
| fixedto the block. A switch may be employed in either case to 
break the circuit when the carbons are separated to their fullestex- 
tent. A stud q, onthe outer screw E, when it has described a prede- 

| termined distance, comes in contac t with a projection dna lever 
and moves its arm out of contact with a stud, thus breaking the 
circuit, the arm being held out of contact with the stud by a 
spring until replaced by hand. On continuing the rotation of 
the screw E the stud 7 comesin contact with a projection on the 
opposite end of the lever, and is thus prevented from further 
rotation. Ina modification the arm qy on being rotated in the 
opposite direction, after breaking contact, comes in contact with 
a tail-piece on the lever, which is forced to make contact with the 
stud. In an automatic regulator the screw has attached to it a 
small bevel wheel gearing with two others on a shaft driven by 
the dynamo or other shaft or motor. These two wheels run 
loose on the shaft, but can be engaged by a clutch turning with 
and sliding on the shaft, the longitudinal movement being pro- 
duced by an armature placed between two clectro-magnets and by 
asolenoid, wound with a considerable length of fine wire placed so 
as to connect the + and — leads, and having its core connectcd 
toa lever, making contact with one of two stops, according as 
the resistance of a spring is greater or less than that of the current, 
and so regulating the passage of the current to one or other of 
the magnets and securing the corresponding bevel wheel to the 
shaft, and so compressing or releasing the carbons. Slight modi- 
fications of the gearing and also the arrangement of the contact 
maker are described. (November 13, 1882). 

5415.* Velocipedes: F. Weldon, London. [(2d.)— 
Two or more bicycle driving wheels, with or without trailing 
wheels, are coupled together so that two or more persons may 
propel the vehicle, one only steering. (November 13, 1882). 


5417. Bolts and Nuts: R. Howarth, Wolver- 
| hampton, [6d. 7 Figs.|—The bolt has no enlarged head, but 

is formed at one end with a square part to receive a spanner. 
Each end of the bolt is sere w-threaded, the thread at one end 
be'ng coarser than that at the other. To fix the bolt a nut is first 
run on the end with the finer thread, the bolt is passed through 
the parts to be held together, the nut at the other end is screwed 
on, and the bolt is then screwed up by a spanner, thereby draw- 
ing the nuts tightly together, (November 14, 1882). 


5419. Apporatvs forMarking or Scering in Card 
Playing: G. F. Redfern, London. (M. Kein, Vienna). 
(6d, 2 kigs.|~ Consists of a series of rods in a frame, each rod 
carrying nine balls, the number of points represented by each 
being visible, some of the said rods marking the points made 
during the game, and the others, which are provided with a cross 
rod, marking the gain of the winner. (November 14, 1882). 























the central hole of the upper part and make connexion with the 
two segments by which they are held in position, the ends being 


5421.. Thermo-Electric Generators: H. Wood- 
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ward, London. (2d.)—An alloy of antimony and zinc is cast, 
preferably in a form resembling in cross-section a grooved pulley, 
and to it is attached by casting or otherwise tinned iron pieces or 
strips. These elements and tinned iron pieces are insulated and 
built up in any suitable form to form a generator, the inner ends 
being kept heated and the outer ends being kept cool. The nned 
iron strips are attached to the bottoms of these elements and 
earried up between the ends of the same and attached to the 
upper part of the next element, and so on. The open space be- 
tween the elements resulting from the shape is filled up with any 
non-conductor of heat, or may be left open. The heat is obtained 
from an ordinary fire, or preferably from gas burnt through a 
Bunsen or other burner, around and about which is placed a 
quantity of asbestos so as to produce a clear flame. The heat is 
made to heat a number of pieces of iron arranged to form channels 
through which the heat is diffused. The generator is surrounded 
by a copper jacket, or by a worm through which cold water circu- 
ag elements are coated with asbestos paint. (November 


5422.* Electrodes for Secondary Batteries: H. 
Woodward, London. [2d.)—The red or other oxide of lead 
or other suitable substance is mixed to a paste with water or a 
saccharine solution, which paste is moulded and cut up into 
lumps of any size and shape, which are spread out in a meuld and 
a coat of molten lead is distributed over them. A second charge 
of the “ lumps” is then placed in the recesses of the undulated sur- 
face of the lead, and a second charge of lead is distributed over 
the same, and soon. (November 14, 1882). 


5423. Apparatus for Steering Vessels, &c.: W. 
Pepper, gston-on-Hull. (6d. 10 Figs.|—One valve is 
employed to admit steam to the two steam cylinders, and is 
mounted on the steering-wheel axle, and controlled by the steers- 
man. Fig. 1 shows in sectional elevation an arrangement of steam 
year srovided with a disc valve ; Fig. 2shows the form of the valve, 
and Fig. 3 the arrangement of ports on the valve seat. The disc 
valve M, mounted on the axis J, is formed with six radial slots a for 
the steam, and a corresponding number of radial recesses b on its 
face for the exhaust. The end of the valve box L forming the 
valve seat is provided with four ports oserving as inlet or exhaust 
ports as required to cither end of the cylinder. In order toprevent 





the steersman overrunning the engine with the valve, the pinion 
K mounted on the end of the axis J gears with a toothed wheel 
forming part of the wormwheel D, and is provided with an 
enlarged keyway to receive a feather on the axle J, which will 
allow the axle J to move the disc M so as to open for the admission 
of steam the steam port which gives the required lead. In another 
arrangement the pinion K is keyed fast on its shaft and gears with 
a wheel mounted loosely on the shaft carrying the chainwheel in 
front of the wormwheel D, also, in this case, mounted loosely. A 
clutch is arranged between the two wheels so that it can be 
thrown entirely out of gear with the wormwheel, but only 
partially out of gear with the other wheel, the side of the clutch 
being formed with V teeth. This latter arrangement enables 
either steering by hand or steam. (November 14, 1882). 


5424.* Lithographic Presses: R.B. Hayward, Lon- 
don, [(2d.]—A stone roller is substituted for the flat stone usually 
employed. (November 14, 1882). 


5425." Envelopes: R. B. Hayward,London. (2d.)— 
Is designed to prevent surreptitiousopening. A slit in one part 
has one of two sides passed through it when it is desired to close 
the envelope, and the whole is pressed to cause the parts which 
are gummed to adhere. (November 14, 1882). 


5426. Lamps for Railways, &c.: J. Thomas, Lon- 
don. (6d. 15 Figs.J}—An air chamber is provided at the top of 
the lamp combined with channels for conveying the air to the 
burner, The illustrations show the arrangement as applied to 
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lamps held in exposed situations. The course of the current of 
air from the air chamber A is clearly indicated by the arrows. In 
hand signal lamps an arrangement of metal frames carrying 
cceunel glasses combined with levers and connecting rods for 
moving the same is applied. (November 14, 1882). 


5427.* Tricycles, &c.: W. J. George, Birming- 
ham. (2d.)—The axle carrying the principal wheels is divided 
transversely at or near its middle, the parts being so connected 
that while they can rotate independently they are preserved in the 
same line, and have no independent longitudinal motion. (No- 
vember 14, 1882). 


5431.* Frames for Pictures, &c.: A. J. Boult, 
London. (C. G. Grandjean, Espalion, France). [(2d.)—A main 
frame of poplar or pine is covered with strips of young shoots or 
branches of maple, &c., glued thereon. (Provisional protection 
not allowed. November 14, 1882). 


5433. peamte or Solution for Washing Wearing 
Apparel, .: 8S Hulme, Manchester. (2d.)—Consists 
of resin two parts, ammonia two parts, pearl-ash four parts, pot- 
ash soap four parts, and water twelve parts. (November 14, 1882). 


5435. rg ed for Heating and Ventilating, 
&c.: R. C. Stevens, London. (6d. 34 Figs.]—Refers to 
Specification 1714 of 1881, the water heater'therein described being 
constructed with a closed tank and made suitable for supplying 
hot water constantly. A double joint is made for the burner. 
Relates also to the cock, to the supply of air for combustion, to the 
manufacture of iron tanks, to a gas regulator, to heating by hot 
air and steam, to a gas grill for cooking on both sides at once, to 
utilising mineral oils for cooking and to ventilating furnaces, to 
heating food or liquid, to a blast gas oven, and to circulating 
pipes used for hot water. (November 14, 1882). 


$436, Manufacture of Putty: G, A, Biddis, New- 





bury. (2d.]—Bath or other stone is ground with linseed oil and 
thickened by the addition of whiting. (November 14, 1882). 


5437. Preservation of Milk : M. E. and O. E. Pohl, 
Liverpool. (6d. 6 Figs.|—The milk is filled direct from the 
animal through a sieve into the bottle, and a cork, holed length- 
wise, the upper portion of which has been boiled in paraffine, is 
inserted ; a glass tube drawn out and containing cotton wool, 
saturated in glycerine, being inserted into the cork and sealed 
1802) the milk has been boiled and allowed tocool. (November 15, 
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5438. Apparatus for the Conduction and Distri- 
bution of Electric Currents: E. B. Crompton, 
London. [4d.)—Refers to Specification 5080 of 1881. The 
copper rod is coated with india-rubber woumd on in the form of 
aspiral strip applied longitudinally, the edges being afterwards 
united by heat. The coating is then treated with a vulcanising 
agent suchas sulphur or ozokerit, and the covered rod placed 
within the sheathing tube and the whole subjected to a high 
temperature for a sufficient length of time, the two ends of the 
sheathing tube being closed by screw caps provided with vent 
holes. The joints of the sheathing pipes are formed by thicken- 
ing their ends by screwing ferrules on to them and brazing them 
fast in position or other suitable means, and the ends of the 
copper tods being united as described in the above-mentioned 
specification, a short cast-iron sleeve is slid over the two ends of 
the sheathing pipe and a locknut is screwed on the thickened 
ferrule and against each end of the sleeve, a rubber washer being 
introduced between the jam nuts and sleeve. The sleeve is 
formed similarly to the T sockets used for connecting three 

ipes, and is utilised for connecting the branch mains, and insu- 
ating material is forced into the annular space between the 
branch main and the T piece, and is compressed by an annular 
plug or by a solid plug if no branch main is used. (November 15, 
1882). 

5440. Self-Emptying Centrifugal Machines with 
Continuous Movement: E. A. Brydges, Berlin. (0. 
S. Andersen and T. Hansen, Kopenhagen). (6d. 4 Figs.)— 
Consists of a vertical vessel mounted on a shaft through the upper 
portion of which the milk or other material is fed to it. Two bent 
tubes for carrying off the milk and cream lead through the bottom 
of the vessel and are held in position by stops. (November 15, 
1882). 

5441. Stones for Lithographic Purposes: P. Stuart, 
Edinburgh. (6d. 5 Figs.|—Artificial stone, composed of 
ground granite, sand, or like material, and cement, with or without 
insertion of metal rods, wire, T or angle irons, are used as @ 
backing to slabs of lithographic stone. (November 15, 1882.) 


5443. Manufacture of Cigarettes: J. Clarkson, 
Apperley Bridge, Yorks. (id. 3 Figs.|—Air is admitted by 
an orifice situated in the cover of the cigarette, near to the smoker's 
mouth. (November 15, 1882). 


5444. Apparatus for Web-Printing and Folding 
Machines for Delivering and Counting Newspapers, 
&c.: T. Sowler and W. Pattison, Manchester. (6d. 
4 Figs.)}—The fly board and fly on the stops are caused automati- 
cally to make a sideways movement before or after the delivery 
of each dozen or other required number of sheets, so as to deliver 
the sheets ready counted to the publishing room. (November 15, 
1882). 





5445. Ornamental Tiles or Blocks of Earthen- 
ware: J. Wetter, London. (J. B. Boulenger, Auncuil, 
France). (4d.]—The earthy materials are cast into a metallic 
mould without bottom and divided into compartments, each com- 


partment receiving a separate kind of paste. This mould is} 


situated inside another metallic mould without bottom and repre- 


senting the exact shape of the tile. The interior mould is after- | 


wards removed. (November 15, 1882). 


5446. Apparatus for Deodorising and Disinfecting | 


Purposes : E. J. Austin, London. (6d. 5 Figs.)—Within 
the antiseptic cistern is fixed a cylinder to the base of, and opening 
into, which is attached a pipe. The cylinder contains a weight) 
plummet raised or lowered by a chain. (November 15, 1882). 


5447°. Sliding Gasaliers and Chandeliers: G. and 


E. Atkins, Birmingham. (2d.)—The gas tube is passed 
through a stuffing-box and is maintained in position by chains 
passing round brake-blocks. (November 15, 1882). 


5448. Anchors: J. H. Kidd, Wrexham. [6d. 6 Figs.) | 


—The shank of the anchor is cast of crucible steel or malleable 
iron in two pieces, so as to form at one end a fork into which the 
trunnions of the fluke are fitted; the two pieces being secured 
together by two ‘metal clips shrunk on by heat. The crossbar is 
passed through the shank and upper clip, and through the swivel 
hook to which the cable is attached, and is secured by cotter 
pins. (November 15, 1882). 


5449. Rolling Mills: F. Asthower andT. Bicheroux, 
Annen, Germany. (6d. 6 Figs.]|—Guiding devices are arranged 
between the separate pairs of rollers, which are arranged one behind 
theother. Referring to the illustrations the rollers a a, b 6 are ad- 
justably mounted on a plate ¢ behind the pair of rolls, and are 





fixed by means of screw bolts d, which at the same time form 
spindles on whichthey can turn. A funnel whose axis is coinci- 
dent with that of the die groove which precedes it is fixed in front 
of the next pair of rolls. For oval die grooves the form of rollers 
is shown at aa, for flat and square shapes at bb. (November 15, 
1882). 


5452. Preventing the Displacement of Keys or 
Wedges used in Securing Railway Rails in their 
Chairs, &c.: L. Williams and E. Edwards, Cardiff. 
(6d. 9 Figs.}—The key is driven over a projection or projections | 





brackets f, and are connected with a lever, and weights placed so 
as to raise or depress the slides as required, and consequently the 


Fig 7 














rubber a. The material is fed in through the opening i and passes 
out atj. (November 16, 1882). 


5456. Hammocks: A. Pratt, New York, U.S.A. 
(4d. 3 Figs.|—A combination of two hammocks having a single 
body in the shape of two elongated hexagonal figures, placed side 
by side, witha rope running through and supporting the centre, is 
= with rings, rope edges, and stretchers. (November 16, 

882). 

5457. Hydraulic Pressure Valves: H. Berry, Glou- 
cester. (6d. 6 Figs.)—The leather packings and passages in or 
on its moving part are situated obliquely to the valve spindle. 
The valve requires only half a turn to place the accumulator or 
pumps in communication with the cylinder or ram, or the cylinder 
or rain in communication with the exhaust. (November 16, 1882). 


5458. Automatic Door-Fastener for Railway Car- 
riages, &c.: T. Scourfield, London. [éd. 23 Figs.|— 
Relates to a door fastener apparatus for railway carriage and other 
doors, and to apparatus for releasing such fastenings, the object 
being to automatically secure and indicate the fastening of the 
door without necessarily turning the handle by manipulation. 
(November 16, 1882). 


5459. Means and Appliances for Sounding the 
Depth of the Sea: W. J. Mackenzie, Glasgow. [éd. 
17 Figs.]—The pressure due to the depth causes the water to enter 
the lower end of a cylinder, and moistens the lower ends of the 
inclined carbon plates, lessening the resistance, which is indicated 
on a galvanometer. (November 16, 1882). 


5462. Chucks for Lathes, &c.: W. R. Lake, London. 
(J. A. Wiedersheim, Philadelphia, U.S.A.) (6d. 9 Figs.}]—Figs. 1 
and 2 are respectively a longitudinal section and an end view 
of a chuck, and Fig. 3 shows perspective views of the 
different parts. The mandrel A is formed, as shown, to fit 
the nozzle of the latter spindle. The block B is secured to 
the mandrel and the sleeve D is secured on to its inner end. A 
number of slots (three in the illustrations) are formed in the outer 
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tapered portion of the block B for receiving a corresponding 
number of levers G, each pivotted at A in the annular groove of 
the mandrel A, and provided with a self-accommodating jaw m 
sivotted to it. A split ring H, in an annular groove in the block 

, bears against the short arms of the levers G and tends to keep 
the jaws open. The sleeve D is milled on the exterior, and on 
being screwed on to the block B its tapered portion acts on the 
tapered extremities of the levers G, and causes the jaws m to grip 
the drill or other tool. (November 16, 1882). 


5463. Envelopes: E. Edwards, London. (J. Marzari, 
A. Manucci, and A. D. Noce, Florence). (6d. 7 Figs.]}—The 
upper flap of the envelope is pierced with a series of holes. If the 
envelope has been opened one of these holes will be torn. (Novem- 
ber 16, 1882). 


5464. Machines for Spinning, ere we and Twist- 
ing Fibrous Materials: J. B. and T. H. Dewhurst 
and R. Cornthwaite, Skipton, Yorks. (6d. 6 Figs.|—A 
special bearing is provided in spinning, twisting, and doubling 
machines, known as cap frames and ring frames. (November 16, 
1882). 

5465. Utilisation of Residues Obtained in the Re- 
fining of Cotton Seed Oil, &c.: J. Longmore, Liver- 
pool, (4d.|—The precipitate called ‘‘mucilage” is converted into 
refined soap after the extraction of certain colouring matters. 
(November 16, 1882). 


5466. Making Soap and Separating the Com- 
ponent Parts of Fats and Oils, and Ob from 
them Glycerine, Stearine, and Oleine : W. P. omp- 
son,London. (W. West, Denver, Colo., U.S.A.) (6d. 3 Figs.} 
—A jet of superheated steam is introduced into a hollow inverted 
truncated cone and circulator in the centre of the still by which 
the fats and lye are kept constantly in agitation. A condenser is 
fitted to condense the glycerine. (November 16, 1882). 


5468. Wheels of Carriages, Velocipedes, &c.: W. 
J. Fraser, London, (6d. 3 /igs.}—The tyres = fixed on an 


on the chair, or projections are formed on the key fitting in in- | expanding inner rim which is set out by means of set screws and 


dentations on the chair. (November 15, 1882). 


5454. Machine for Pulverising Sand, Ores, | 
Metals, &c.: J. Nicholas, Illogan, Cornwall. [6d. | 
4 Figs.}—A rubber or barrel, made of inclined planes bent into 
a cylindrical form and placed so that the larger end of each plane 
is next the lesser end of the following plane, revolves within an 
outer cylinder fitted at its lower part with a plate or false bottom. 
Fig. lis alongitudinal section of the machine showing the barrel | 
in elevation, and Fig. 2 a transverse section online AB. The 
barrel a is shown pierced with a number of slots or holes, as is also 
the false bottom ce. On each end of the axle d is fitted a slide 
e, in and on which the axle d@ rests; these slides work in the 








lock nuts, and furnished with a sliding ‘‘ cover plate.” (Novem- 
ber 17, 1882). 


5469. Actions for Pianofortes: W. H. Squire, Lon- 


|don. [4d. 2 Figs.J}—The object is to obtain a firm blow of the 


hammer with a very quick repeating action. (November 17, 1882) 


5470. Metallic Bedsteads and Bedstead Bottoms, 
and Castors for Same, &c.: S. B. and S, I. Whit- 
field, Birmingham. [6d. 8 Figs.]—The brass mounts are 
slipped on and the corner block afterwards cast on the pillars. 
The head and foot rails are curved. The spring fabric is attached 
to angle iron bars. The castor consists of a revolving part fitted 
with horns between which the bowl runs, a collar cast on the 
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bottom of the leg serves as a support for the revolving part. 
(November 17, 1882). 

§471.* Bleaching, Mordanting, and Dyeing Cotton: 
J, ©. Mewburn, London. (4. Bozzi, Paris). (2d.)— 
A cold solution of sal-ammoniac is employed for the purpose of 
bleaching cotton which is bleached in the fleece, i.e., before being 
carded. The dyes are dissolved in the sal-ammoniac. (Novem- 
ber 17, 1882). 


5472. Manufacture of Pavements or Surfac 
Coverings, Floorcloths, Wall yey oy &c.: S. 
Hawksworth, Scarborough. (4d.)]—Refers to Specification 
1968 of 1874. A marbled appearance, which is extended through 
their thickness, is given to the fabrics. (November 17, 1882). 

5473.* Self-Recording Lever Weigh Machines: 
T. W London. (2d.)—The sliding weight after being 
adjusted records the exact weight by impressing or printing 
directly on a recording strip. (November 17, 1882). 


5475.* Looms for Weaving, &c.: G. R. Snowden 
and O. Ball, Bradford. (2d.)—An apparatus is fitted on to 
the hand trees or rails and going parts of looms, to prevent the 
shuttles when working flying out of the race and flying across to 
the weaver. (November 17, 1882). 


5478. Mules for Spinning and Twis Woollen 
and other Fibres: J. E.Heppenstall, Huddersfield. 
(6d. 2 Figs.]—A parallel scroll or barrel is used in lieu of the ordi- 
nary tapering scroll. The delivery rollers are allowed to revolve 
continuously until the carriage reaches its furthest point back- 
ward. <A rotary motion is given to the feed rollers about the 
time the carriage returns thereto. (November 17, 1882). 


5479.* Preparation of Tobacco: J.Howard,London. 
(EB. Howard.) [(2d.]—The tobacco is raised to a temperature of 
from 320 deg. to 420 deg. Fahr. by means of superheated steam. 
(November 17, 1882). 

5480. Apparatus for Facilitating the Tipping of 
Coal, &c., from Railway Trucks: P. G. B. Westma- 
cott, Newcastle-on-Tyne. [6d. 6 Figs.|—A suspended 
platform is so constructed that when lowered upon a line it — 
itself thereon, and so that wagons may be run from the railway 
on to the platform, and be lifted with it, and swung to a position 
from whence they may be discharged. A turntable swivel is pro- 
vided on the platform, and also apparatus for inclining the turn- 
table. (November 17, 1882). 


5482. Mills for Grinding Grain: R. Young, Glas- 
gow. (6d. 10 Figs.]—Two discs of chilled cast iron are employed 
and are of a concave form, except a narrow annular flat part of the 
circumference. The concavities are placed facing in each, the 
discs being placed on two shafts in line with one another and 
revolve in the same direction at different speeds. (November 18, 
1882). 

5483. Pianofortes: W. Fischer, Leipzig, Saxony. 
(6a. 6 Figs.}—Refers to Specification 1603 of 1882. ‘The forks are 
attached to a bar which is independent of the sounding-board, and 
a contact is established between them and the sounding-board 
at the moment they are struck. (November 18, 1882). 


5481. Anti-Fouling and Preservative Composition 
for Ships’ Bottoms, &c.: J. and T. Kirkaldy, London. 
{4d.]—Shellac is combined with grease and metallic oxides so as to 
form a soapy and smooth surface. (November 18, 1882). 


5487. Apparatus for “Slaying eee’: R. L. 
Hattersley and W. Greenwood, Keighley, Yorks. 
(Sd. 12 Figs.])—A frame supports the warp and the reed, the 
latter being nearly horizontal, so that the ends of the warp can 
rest thereon. Under the reed is a shaft carrying three hooks for 
pulling the ends through the dents of the reed, the boss to which 
the hooks are attached sliding on a feather on the shaft, and is re- 
volved by a ratchet wheel and pawl operated by lever and treadle. 
A triangular tappet on the shaft communicates an intermittent 
motion to a screw shaft below it, on which is fixed a boss terminat- 
ing in a clutch, which gives the necessary traverse to the needles. 
(November 1s, 1882). 


5491. Apparatus for the Manufacture of Boots: 
J. Wetter, London. (M. Ronchin, Lille, France). [4d. 6 
Figs.!—Consists chiefly of two iron stands to the sides of which 
is attached a cross-beam curved on its upper side to the shape of 
the boot. A toothed wheel, operated by a train of wheels, is 
mounted between the two stands,’ and has on its face various 
forms or moulds arranged radially. The forms and the curved 
cross-beam are caused to approach one another by means of a 
handwheel. (November 18, 1882). 


5493. Apparatus for Bulking or Mixing Tea, &c.: 
B. Tydeman, London. [éd. 10 Figs.}—The object is to 
thoroughly mix by mechanical power the tea, and to refill the 
exact quantity into the packages. (November 18, 1882). 

5585. Attaching Lamps to Carriages, &c.: R. J. 
Dobbs and F. Davies, B: ham. [6d. 24 Figs.J— 
The lamps are attached to lamp irons fixed on the carriages by 
means of a taper dovetail on the end of the lamp iron whether 
the said lamps be provided with separate candle tubes or with 
fixed candle tubes. (November 23, 1882). 


5601. Secondary Batteries: A. Tribe, London. 
[4d.]}—A rectangular grooved frame has three sides of non-con- 
ducting material not acted upon by dilute sulphuricacid, and the 
fourth side of a suitable conductor projecting beyond the liquid, 
or the frame may be made entirely of a conductor or entirely of a 
non-conductor, a suitable conductor being placed within the 
groove and passing round the frame or down one or both sides. 
The eonductor preferred is lead. Peroxide of lead or minium, or 
a mixture of one of these with the other oxides, or sulphate of 
iead mixed to a paste with water or dilute sulphuric acid, is placed 
into or upon the frame and allowed to stand until set. Ora core 
of the compressed mixture may be applied to the centre of the 
frame and the paste be applied to it. The plate so prepared may 
be encased in any suitable porous supporting wrapper, such as 
felt, flannel, calico, or asbestos cloth, and is reduced to the metallic 
condition electrolitically, as is well understood. The negative 
element may be as described in Specification 1587 of 1882. 
(November 24, 1882), 


5642. Forks or Tongs, Chiefly for Domestic Pur- 
oses: H. J. on, London. (2. W. Turner, Boston, 
ass., U.S.A.) (6d. 6 Figs.J)—A tube encloses a rod surrounded 

by a spiral spring, and a pair of toggle arms are connected with a 

pair of jaws for operating them. The tube is provided with a 

collar serving as a stop for the finger and thumb to abut against, 

to prevent them slipping on the tube when pressure is applied to 

advance the rod to open the jaws. (November 28, 1882). 


5690. Tramways: H.H. M. Smith, London. (A. 5S. 
Hallidie, San Francisco, Col.,U.S.4.) (4d. 2 Figs.J|—The rails 
are formed of two longitudinal parts, and are secured by wedges 
which press the parts outwards, the parts being secured between 
the said wedges and the chair-like part which supports the parts 
of the rail both above and below. (November 28, 1882). 


1883. 
1313. Dynamo-Electric Machines: H. H. Lake, 


London. (G. W. Fuller, Norwich, Conn. U.S.A.) (8d. 
15 Figs.)—The annular armature core is substantially triangular 
in cross section, and is provided with shallow recesses extending 
across its periphery, and its inwardly bevelled sides, thereby 
presenting a series of polar prominences corresponding in posi- 
tion to the field magnets. The armature coils are wound in 
triangular shape loosely surrounding the armature core, and are 
arranged radially in close proximity to each. Gaps of sufficient 
width are left in the circle of armature coils to permit of the 
annular core bearing upon internal friction rollers by which it 
is supported concentrically. Three series of field magnets, the 
coils of which are arranged in series, are arranged an circles 
in parallel planes with their axes respectively perpendicular to 
the periphery and two sides of the annular core, and are affixed 
tothe interior of a suitably formed cylinder mounted upon and 
fixed to arevolving shaft provided with either a pulley or crank 
at one end, and at the other end with a contact maker in two 
parts connected respectively with the ends of the fteld circuit 
and making contact with two brushes connected to an ex- 
ternal generator. The poles of each set of three magnets 
surrounding the triangular core are of the same polarity and 
opposite to that of the two adjacent sets of three. The coils of 
the armature are arranged in as many sets as there are sets of 
three field magnets, and each set may be further subdivided into, 
say, four coils, the inner end of the first coil of one set being con- 
nected to inner end of the first coil of the next set whose out end 
is connected to outer end of first coil of the next set and so on, 
and similarly for the other three sets. There are thus formed 
four sets of coils arranged in series. In a continuous cur- 
rent generator, the weight of the armature core is supported 
upon the main shaft by means of adjustable wheels interposed 
between a loose wheel or the shaft and three exterior wheels 
upon the peripheries of which the inner edge of the core has its 
bearings. The stationary coils are arranged concentrically in 
three groups contained between radial arms of the stationary 
frame. The coils may be connected up in two circuits each pro- 
vided with a separate commutator one set supplying the field 
magnets and the other the outside circuit with either an alter- 
nating or a continuous current. Each of the two commutators 
is formed in two parts insulated from one another, and from the 
shaft, and each part is in the shape of a crown wheel having long 
rectangular teeth equal in number to one half the whole numbers of 
groups of field magnets, the teeth of the two crown wheels 
being interplaced. The armature comprises two sets of coils each 
coupled up in series and connected to a separate commutator. 
The terminals of each set are connected to brushes bearing on the 
teeth of the two crown wheels. In the case of one commutator, 
one terminal of the field magnets is connected by a conductor 
passing through the hollow shaft to one of the crown wheels, the 
other terminal being connected similarly to an insulated contact 
disc on which bears a brush attached to one terminal of the 
working circuit whose other terminal is attached to a brush 
bearing on a second contact disc connected to the other crown 
wheel, this working circuit being thus in series with the field 
magnets. In the case of the other commutator each crown wheel 
is connected to an insulated discon which bears a brush connected 
to the main working circuits. (March 12, 1883). 


1332. Smelting Furnaces: A. M. Clark, London. 
(G. H. and W. H. Nichols and J. B. F. Herreshoff, Brooklyn, 
N.Y¥., U.S.A.) [6d. 6 Figs.|—A water jacket, composed of an 
inner metal frame and an outer plate is attached to the outside of 
a well or receiver, and forms a continuity of the inlet opening of 
the well, which is mounted on wheels and provided with a spout 
near itsend. Fig. 1 is a vertical central section, and Fig. 2 a hori- 





zontal section of the furnace on the line ec, Fig. 1. The lower 
part of a furnace for smelting copper is built up of double metal 
walls B which contain between them a water chamber provided 
at its lower part with an aperture for the discharge of the molten 
mass from the furnace. The opening a communicates with the 
receiving openings of the well F mounted on rollers G, and provided 
at the side, facing the furnace, with a water jacket. The water 
jacket surrounding the thick iron frames of the openings protects 
them from rapid destruction. (March 13, 1883). 


1340. Printing Machines or Presses: W. R. Lake, 
London. (H. P. Feister, Philadelphia, Penn., U.S.A.) (6d. 
4 Figs.|—The continuous web of paper is passed through a double 
frisket. Two rotating and reciprocating heads carry respectively the 
type and the “‘ make ready,” aninking wheel adapted to ink type 
on the head with a different colour at each reciprocation being 
combined with the type head. Relates also to minor details in the 
construction. (March 13, 1883). 


. Sewing Machines: W. R. Lake, London. 
(C. E. Tibbles, Burlington, Iowa, U.S.A.) [ls. 47 Figs.]—This 
specification contain thirty-three claims, and in the limited space 
at our disposal it would be impossible to give a complete abstract. 
Refers principally to the construction and arrangement of the feed 
cams, of the balance wheel, shaft and fastenings of the shuttle 
lever, of the double crank driving shaft of the take-up arm 
mechanism, of the oil reservoirs in the bedplate, of the shuttle, of 
the needle bar, and of the treadle mechanism and dress guard. 
(March 13, 1883). 


1355. Soluble Compound of Coffee and Sugar 

. A Allais, Paris. (Partly F. V. Pillard, Paris). (2d.)— 
Coffee which has been torrified and ground is treated by the pro- 
cess known as lixiviation, and the resulting “‘ colature” is then eva- 

rated in a vacuum until it dries upon broken sugar previously 
placed in the apparatus. (March 14, 1883). 


1458. Apparatus for Measuring, Registering, and 

Indicating the Quantity of Liquid Drawn from 
Casks, &c.:G. A. Adams, Peel, Isle of Man. 
6 Figs.|—A motor mechanism is actuated by the flow of the passing 
liquid and is combined with suitable registering and self-indicat- 
ing mechanism, the whole forming a self-contained tap, meter, 
register, and indicator. (March 20, 1883). 





1462, Non-Conducting Compositions for Covering 





Steam Boilers, &o.: G. F. Redfern, London. (H. C. 
Goodell, Atchison, Kansas, U.S.A.) (6d. 1 Fig.J|—A compound 
consisting of slaked lime, cement, or equivalent substance and 
asbestos is applied to the surface to be protected, and is covered 
with one or more coatings of lampblack and fibrous material. 
(March 20, 1883). 

1468. Lasting Machines: P. M. Justice, London. 
(J. BE. Matzeliger, C. H. Delnow, M. 8. Nichols, and G. S. For- 
bush, Lynn, Mass., U.S.A.) [ls. 2d. 80 Figs.J—All the opera- 
tions are performed by the machine, and only unskilled labour 
is required to attend the machine. Contains twenty-two claims 
and seven sheets of drawings. (March 20, 1883). 


1494. Skiving and Trimming Machines for Manu. 
facture of Leather: W. R. e, London. (fF. F. 
Raymond, Newton, Mass., U.S.A.) [6d. 8 Figs.|—Kelates to 
the feed mechanism, toa cutting or skiving device, and to the 
guiding mechanism, and is adapted to cut or skive the material 
fed through it, at an angle to the plane of the lower feed roll, so 
that the edge of the material is thinned or reduced in thickness 
from a point or line some distance from the edge. (March 21, 1883). 


1562. Sewing Machines: 8S. Pitt, Sutton. (/. B. 
Miller and P. Diehl, Elizabeth, N.J., U.S.A.) [4d. 6 Figs.J— 
Relates to single thread or chain-stitch sewing machines, the 
objects being to provide mechanism for producing the “twisted” 
chain stitch, and to provide means for sewing simultaneously two 
or more seams, and varying and adjusting the same so as to 
increase or decrease the distances between such seams. (March 
27, 1883). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGIN®ERING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 

Rhymney Iron Company, Limited.— At the annual meet- 
ing of this company on Wednesday, the chair was taken 
by Sir H. Tyler, M.P., who moved the adoption of the 
report and statement of accounts, which was agreed to. 
A dividend at the rate of one per cent. for the year was 
declared, and Sir H. Tyler nee Mr. J. F. H. Read, the 
retiring directors, were re-elected. Messrs. Tendron and 
Kentish, the auditors, were re-elected, and the proceedings 
concluded with votes of thanks to the directors and Mr. 
David Evans, the manager of the works. 


Wayne's Merthyr Colliery.—Sir George Elliott is in 
negotiation for the purchase of the Wayne’s Merthyr 
Colliery, and in all probability the arrangements for the 
transfer of the property will be completed within a few 
weeks, 


Newport-Abercarne Coal Company.—The report of the 
directors to be presented at the eleventh general meeting 
of the shareholders to be held on the 11th inst. states that 
the output of coal during the year ending March 31 was 
361,000 tons. The gross profit for the year was 
23,488. 8s. 11d., out of which 21,8800. 1s. 5d. is available 
for dividend. The directors recommend a dividend on 
the ordinary shares of 7 per cent., making with the interim 
dividend paid in January last 10 per cent. for the year, 
also a dividend on the preference shares at the rate of 
10 per cent. per annum, less interim dividend paid. 
These payments will leave a balance of 1943/, 14s, dd. to 
be carried forward. 

The Tin-Plate Trade.—It is stated that the Pontar- 
dulais tin-plate works have been sold to a Swansea firm. 


Cardiff.—The steam coal market during the past week 
has again shown considerable activity, although the 
quantity shipped is somewhat less. Patent fuel is quiet, 
and prices are weak. Coke remains firm. The ore 
market continues depressed. Last week’s clearances 
comprised 162,900 tons of coal. The imports included 
16,218 tons of iron ore from Bilbao, and 5022 tons from 
other sources. 


Newport.—There has been no improvement at present 
in the iron trade. The market for steel rails continues 
flat, and pigiron is quiet. Iron ore remains dull. Last 
week’s clearances comprised 55,808 tons of coal. Some 
2332 tons of iron, &c., were despatched to the following 
places : Rosario, 420 tons ; Buenos Ayres, 1912 tons. The 
imports comprised 10,230 tons of iron ore from Bilbao, 
and 4482 tons from other places. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.—The 
dividend recommended by the directors of this company 
will be paid July 9, 


Floating Steam Winches.—In order that steamship 
owners and others may secure quicker despatch in ioad- 
ing, the authorities of the Bute Dock, Cardiff, have 
sanctioned the use of floating steam winches for bunker- 
ing, &c. Mr. Vinsow Thomas is constructing several 
cranes, each having motions for hoisting, lowering, pro- 
pelling, and jib-adjusting, and so arranged that a crane 
with a radius of 40 ft. can be made to revolve without 
stopping or reversing the engine. These engines and 
boilers will be fixed upon floating barges by means of steel 
pinions and a strong central pillar to the keel of the 
vessel. The coal will be conveyed alongside of the 
steamers within the docks on lighters having fifty wrought- 
iron boxes fitted in each to carry about 25 cwt. of coal per 
box. ‘wocranes are calculated to ship about 1500 tons 
of coal every twenty-four hours, 





Bursting OF A BripcE Pier aT BENARES.—In the 
course of sinking one of the well-piers for the bridge over 
the Ganges at Benares, after the curb had reached a consi- 
derable depth below the river bed, a spring was tapped, 
so that the water in the well rose, not only to the level of 
that in the river, but above it. The well was at last 
filled to its brim, 20 ft. above water level, when the 





internal pressure caused it to burst. 
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THE STORY OF THE BATTLE OF 
PORT SAID. 
A CHAPTER IN THE History or tHE Furvre. 
(Continued from page 3). 

Tue following are particulars of the action off 
Port Said as narrated in the letter by Gunnery 
Lieutenant Forrest, H.M.S. Alexandra. 

‘¢Tt was two o'clock on the morning of the 
31st May when I was awoke by the quarter-master 
coming into my cabin with a lantern to tell me 
that the signal had just been made to get up steam 
and shorten in cable to two shackles ; he also told 
me that the captain wished me to bring to at 
once, and shorten in the cable so soon as there 
was steam enough to move the capstan. Of course 
I had to turn out at once, and, on going on deck, 
found that the hands had been turned up, and 
that the hammocks were being stowed. In a 
short time the men had some cocoa, and then the 
cable was brought to. However, it was nearly | 
four o'clock before there was steam enough to 
turn the capstan. At six o'clock all the ships had | 
reported themselves ready, and the signal to weigh | 
having been made, we found ourselves fairly en | 
route tor Port Said. 

‘¢The French and Turkish fleets had for some time 
been assembling at Suda Bay, iw Crete, and we) 
had been keeping a close watch upon them, by | 
means of our fast cruisers, Iris and Mercury. 
These two vessels did this work admirably; they 
steamed to the mouth of the bay, watched the 
enemy's ships, and were able to supply us with 
most accurate information of the movements and | 
doings of the fleet. This they did with comparative 
safety, for they could steam so fast that no vessel 
could catch them, and the enemy soon found how 
useless it was to send any ship in pursuit. 

‘*On one occasion the Iris did a little more than 
gain information for us; Captain Thompson, who 
commanded her, was aware that there were not 
many guard boats out at night to protect the fleet, 
and moreover, thinking it probable that the men 
in them would not keep a very sharp look-out, as 
no attack had yet been made, determined to try to 
blow up a ship on the first favourable occasion. 
Accordingly on the night of the 27th May he sent 
his torpedo boat to attack a small corvette, which 
had anchored considerably further out than the 
other vessels ; so as not to arouse any suspicions, 
he had, as usual, steamed away to sea about an 
hour before dusk, returning to the mouth of the 
bay about 2 .M., at which hour he thought the 
enemy would be least on the alert, or rather, I 
should say, most sleepy ; he had previously got 
everything ready, and the boat, under the com- 
mand of Lieutenant Winter, steamed quietly into | 
the bay, and got within about half a mile of the 
corvette before it was noticed ; then the corvette 
began firing at it with the Hotchkiss machine guns 
mounted on her deck, and the shells from these 
soon disabled the boat’s engines after perforating 
the steel plates of the hull and the bulkheads ; poor | 
Winter, however, would not give in, but managed 
to get his boat pointed and to fire his torpedo, | 
but before even it could reach the enemy, he was | 





shot ; the boat too went down almost immediately | 
afterwards, the whole crew beingeither drowned or 
killed by the fragments of shell, except the engineer, | 
who held on to one of the sweeps till he was picked | 
up three hours later. The torpedo, however, did | 
its work, taking effect under the quarter of the | 
corvette, and in a very few minutes she too went | 
down ; most of her crew however being saved. You 
may form some idea of the rapidity of the whole 
attack, when I tell you that less than two minutes | 
elapsed between the time when the boat was first 
discovered, and the explosion of the torpedo. 

‘* After this the enemy kept a much sharper watch. 
and probably fearing another attack, the whole 
fleet steamed out of Suda Bay on the morning of | 
the 29th May, of which fact the Mercury brought | 
us intelligence; hence the signal to get up steam on 
the 31st May. 

‘* All that day and the next we steamed leisurely 
towards Port Said, keeping a sharp look-out for the 
enemy, the ships being in line abreast, ten cables 
apart, so as to cover more ground. 

‘* The Mercury and Iris were despatched to try and 
find the enemy, their great speed making it com- 
paratively safe to leave them unsupported. At 
daybreak on the 2nd June (we were then in latitude 
32.30 deg. north, longitude 32 deg. east) the western 
ship, the Inflexible, hoisted the compass signal W.., 
to indicate that something was in sight in that | 





‘sight to the 8.W.’ 
| by W. 


| board beam, three cables distant. 


ENGINEERING, | 


direction, and a little later she signalled that it | 


was the Mercury flying the signal, “‘ Enemy in | 
We were then steering S.W. | 
The signal was immediately made by the | 
flag-ship, ‘Form groups on the Majestic, leaders | 
to be eight cables apart.’ The ships took their | 
stations accordingly, and by séven o'clock the fleet | 
was in its new formation, and had altered its course | 
to S. W. 

‘* As a great deal will probably be said about the | 
formation adopted by Admiral Doel, I enclose a} 
sketch of what he had previously decided should be | 
the ‘group formation, and which he was now| 
going to test in actual war. I shall call it Dia-| 
gram I, 
** Formation of one Subdivision of English Fleet 

June 2, 1886. 

‘¢ Leaders in line abreast, eight cables apart.* | 

‘* Second ship, six points abaft their leader's port | 
beam, two cables distant. } 


‘‘ Third ship, six points abaft their leader’s star- 


‘¢ Fourth ship, ram, four cables astern of leader. 


1 
: Peaders 8 Cabla lengths apart 


| our fleet. 





5. es 


boats were collected and formed into a flotilla pro- 
tected by the Iris and Mercury, both of which 
vessels, as also the Thetis and Rover, had by this 


time joined the fleet. This flotilla had orders to 
keep out of gunfire, until there should be an oppor- 
tunity of running in, under cover of the smoke 
which would be caused by the firing, when the 
officers commanding the boats had orders to act as 


| circumstances should direct. 


*¢ At eight o’clock we sighted the enemy, appa- 
rently proceeding leisurely in a southerly direction, 
in columns of divisions in line ahead. We learnt 
afterwards that they were waiting for us, because 
they well knew that there must be a decisive fight 


| for the entrance to the Canal, and they wished to 


engage us before the Channel Squadron could join 
From information we had received, we 
knew of what ships the combined fleet was com- 
posed, but of course we could not tell what would 
be the position of these vessels in the line of 
battle. 

‘‘On the enemy sighting us they altered their 
course at once, and stood towards us in double line 
abreast. Their fleet was composed of twelve French 
and seven Turkish ships, besides several small 
craft ; they had therefore a superior force of four 
ships, so we considered that we had some pretty 


stiff work cut out for us. 


‘‘ After the battle I was able to ascertain the 
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‘* This formation, though somewhat similar to that 
laid down in the signal book, varied slightly as 
regards the position of the rear ships. Admiral 
Doel had, however, taken great pains to instruct 


his officers on the subject, he having previously | 


encouraged them to discuss the question fully, so 
that he might hear their opinions and learn their 
views. 


‘* He considered that, after the first collision with | 
theenemy, it would be found impossible for the | 
fleet to act as one body ; he therefore decided to | 
divide it into four subdivisions, each of which | 
should be complete in itself, and act under the im- | 


mediate orders of its leader. Having settled this 
point, the next was the position of the vessels in 


each subdivision ; this he determined, as shown in 
| my sketch, from the following considerations: 


‘*A. The ram is a most powerful weapon ; and 


| the second and third vessels would have a better 
chance of using their rams in this formation than | 
| in any other. 


**B. The ships would have less chance of being 
struck by the Whitehead torpedoes discharged by 


the vessels in front of them. | 


“C, The rear ships would be able to give a cer- 


| tain amount of support to their leader with their 


bow fire. 


‘* D, The broadsides of all the ships would be clear. | 
‘The ‘rams’ of the fleet, that is the Rupert, | 
Hotspur, and Polyphemus, though placed as shown | 


for the first attack, had orders to use their dis- 


cretion, and act as they thought best should an} 


opportunity occur for ramming. 
** So much for the formation of the fleet ; but now, 


another very serious question arose, as to what| 


should be done with the fast torpedo boats, of 
which every ship had one, and many two. Many 
and different were the opinions on the subject, 
every officer having his own theory, but these I 
cannot now discuss : sutlice it to tell you how we 
managed. 

‘*So soon as the fleet had assumed its fighting 
formation, the torpedo boats were hoisted out ; two 
in each subdivision being ordered to keep as far 
as possible on the outside quarters of the second 
and third ships in each group ; the other torpedo 
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' enclose a sketch (marked Diagram IT.), which will 
show the disposition of their vessels, as well as ours, 
just before the grand charge, if I may so name it, 
was made. 
‘“* The ch admiral, the Marquis de Muillaire, 
The French admira i 
was in command of the combined fleet, and had 
his flag hoisted on board the Amiral Duperré; the 
Turks were under the command of Hastkar Pasha, 
whose flag was flying from the masthead of the 
eth-i-Bulend. ou will observe that the French 
Feth-i-Bulend. Y will 
| were on the left, the admiral being on the right of 
| his ships, so as to be nearer the centre of the com- 
bined fleet; the Turkish admiral was next to him 
on his starboard beam. : 
| ‘* When the combined tleet first formed its line of 
|attack, the ships were placed two cables apart ; 
| but, on observing the more open formation adopted 
> Lt 
by us, the Marquis de Muillaire also opened out 
? 1 ? 
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and in my sketch his ships are shown three cables 
apart. 


‘* When we were about three miles from the enemy | 


the signal ‘ Prepare to ram’ was made. Accord- 
ingly, the guns were laid 15 deg. before the beam, 
horizontal, and connected by electricity to the 
director—this is an instrument placed in the con- 
ning tower, with sights made to correspond exactly 
with those on the guns, and supplied with an 
electric communication, by means of which an 
otticer can tire all the guns simultaneously, while the 
men lie down under cover. We were still a mile 
from the enemy when these preparations were com- 
pleted. A solemn stillness then prevailed through- 
out the ship, broken occasionally by the voice of 
the sub-lieutenant in the top, reporting the distance 
of the enemy, which he was observing with his 
sextant. 

‘* Admiral Doel, on perceiving no inclination on 
the part of the enemy to swerve, or in any way to 
alter their course, made the signal, ‘ Second ships 
of subdivisions prepare to ram to starboard, rams 
to ram to port. All ships to endeavour to conceal 
the movements of the ramming vessels with the 
smoke from their guns.’ 

**T should have told you before that Admiral Doel 
had prepared a special code of signals for every 
possible movement of the fleet, the ‘group forma- 
tion’ being always taken as a basis, so that now it 
was only necessary to hoist the numerals indicating 
this special manceuvre. 

***One thousand yards,’ reported from the mast- 
head. The captain ordered the Nordenfelt guns on 
the upper deck, and the Gardner guns and the rifle- 
men on the tops, to be ready to open fire so soun as 
they was a chance of doing mischief. 

‘* «Five hundred yards’ was the next report, and 
immediately the solid shot machine guns and rifles 
opened fire, though I doubt with much good result. 

‘*T was at the starboard director, with orders to 
fire the broadside so soon as the director sights 
were on the mainmast of the French flagship. 

‘** As you know, it was the first time I had been 
in action, and I must confess to being in a terrible 
funk ; the deathlike silence all around, broken only 
by an occasional order from the staff commander to 
the man at the wheel, or the shot from a small gun, 
seemed to forebode destruction to all and made me 
feel as if a piece of ice was being passed down my 
backbone. 

‘* Then came the rattle of the rifles, and the hoarse 
roar of the machine guns; a moment later, I 
could see through the small port in the conning 
tower, the black nose of the Amiral Duperré, close 
on our starboard bow, then a flash from her turrets, 
and with it a report like thunder which seemed 
to drive the drums of my ears into the middle of 
my head, and a concussion which made our ship 
tremble all over; it was only the French flagship 
which had begun the game, by giving us the con- 
tents of her four 13.5in. guns, which were mounted 
in barbette towers. 

‘*At the moment of firing she must have been 
about 25 deg. on our starboard bow. 

‘* This plain speaking fairly made me stagger ; it 
is one thing to stand behind a gun and fire at a 
target, but it is quite another to stand in front and 
be fired at ; at any rate, be this as it may, for the 
moment I forgot all about our broadside, which was 
waiting to be fired by me; I was thinking about 
what damage was done, where we were going to, 
and I know not what, when I was roused by 
Captain Dawson’s voice, ‘Look out, Forrest!’ 
He spoke as calmly as if nothing particular was 
going on, and the shower of bullets we were 
receiving was no more than hail pattering on the 
deck. His voice pulled me together; I looked 
along the sights of my director just in time to see 
the Amiral Duperré’ smainmast coming into line 
with them not fifty yards off. I pressed the firing- 
key, and we returned the French admiral’s com- 
pliment with four 1200 Ib. chilled shell, filled with 
gun-cotton, and two 100 lb. shrapnel shell from 
the 6-in. breechloading guns on the flying deck. 
These latter guns were not connected to the larger 
turret guns by electricity, but were fired at the 
same time by their own captains. 

**So soon as our broadside was fired the crew 
seemed to awake, and there was a bustle all over 
the ship ; the men who had been lying down under 
cover sprang up to reload their guns, ready for the 
next order; hardly were they on their feet when 
the bugle sounded G (which means lie down), and 
in an instant they were all down again under 
cover ; not a moment too soon either, for, not half 


a minute after the Amiral Duperré 


had given us|the effect of the shells, even with the hurried 


her broadside, we received a similar attention from | and shaky handling of the machine guns of the 


the Devastation, which, as you may see from my 
sketch, was next astern of the Amiral Duperré. 
I am not quite correct in calling it a broadside 
similar to the first, as it was around from each 
/of her starboard broadside guns, fired indepen- 
|dently of each other; there were two 13} in., one 
| 104 in., and three 54 in. guns, which gave us their 
| contents on passing. 

‘**So soon asshe had cleared us the bugle sounded 
the ‘ Rise up,’ and the work of reloading the guns 
proceeded. 

*“T had now leisure to look round, and was 
just in time to see the Devastation neatly rammed 
by the Alexandra. I should have told you before 
that, we sent a Whitehead torpedo at the De- 
vastation on our passing her; it was fired a 
moment too soon, for we afterwards heard that it 
exploded close to her stern, and only destroyed the 
nearest compartment. 

‘* It appears that the captain of the Devastation, 
who had no intention of ramming with his own 
ship, quite forgot the possibility of being himself 
rammed, and, thinking only of his guns, besides 
being blinded with the dense smoke from the firing, 
he had no suspicion of what was going on, till he 
saw the bows of the Alexandra close on his star- 
board beam, coming straight for him. He ported 
his helm, but it was too late; the Alexandra came 
fair into his quarter, and it was very apparent that 
the Devastation must soon sink. 

‘‘Tt was curious now to watch the two vessels. 
The Devastation was forced round to a certain ex- 
tent by the collision, when she disappeared in the 
smoke, soon to reappear again, for her helm had 
been left a-port, nor were the engines stopped, so 
she turned round and came out of the smoke again, 
about half a mile off on our port quarter, and a 
minute later we saw her turn over and go down. 

‘* On the other hand the captain of the Alexandra, 
who had reversed his engines just before the collision, 
went ahead again so soon as he was clear of the 
wreck of the Devastation, and steamed after us ; but 
he was in asad state, for, on ramming the Devastation, 
the plating on his port bow had been crushed in, his 
two foremost compartments were filled, and the 
ship now went down so much by the head as to be 
almost unmanageable. 

‘*The Howe contented herself with giving one 
broadside to the Devastation, almost at the moment 
that the Alexandra was ramming her, and the other 
to the Guyenne, without receiving much damage in 
return. 

‘¢The Rupert—the ram proper of the group— 
made an attempt to ram the Turkish flagship, but 
her captain miscalculating her distance, missed her, 
and passed under her stern, and in so doing offered 
a splendid opportunity to the Orchanieh to ram him, 
of which the Turk did not fail to avail himself ; but 
not very successfully to explain the reason of this, 
I must return to other actors on the scene. 

‘You remember that two torpedo boats were 
stationed on the outside quarters of the Howe 
and Alexandra respectively. That belonging to 
the Howe had stuck to her ship, keeping close 
under her stern, and had passed without re- 
ceiving any injury. But the boat attached to 
the Alexandra, when her ship rammed, had to 
sheer out; as she did so the Orchanieh appeared 
right ahead. Her torpedo was ready, and Lieu- 
tenant Griffin, who commanded her, determined to 
try to blow up the Turk, who appears to have seen 
him at the same time. The Orchanieh was, as I 
told you, making for the Rupert, and must have 
run her down fairly but for this boat, which seems 
to have so discomposed the Turk (who had a great 
dread of these small enemies) that he put his helm 
to starboard, and only struck the Rupert at an 
angle of 15 deg., she having ported her helm im- 
mediately on finding that she had missed the 
Feth-i-Bulend. The torpedo boat meanwhile fired 
its torpedo, which struck the enemy, but Griffin 
could not say where, or how much injury it had 
done ; he clearly felt the concussion caused by the 
explosion, and immediately the Orchanieh dis- 
appeared in the smoke. Any way, the attack was 
gallantly made, and Griffin has got his promotion 
for it, as, after the battle was over, the Orchanieh 
had disappeared. 

‘*The torpedo boat was terribly mauled by the fire 
of the Hotchkiss guns on board the Turk, but just 
managed to get alongside our ship before she went 
down. As in the case of the torpedo boat attack 





on the 27th May, when Licut. Winter was killed, 





Orchanieh, was terrific. The boat was fairly riddled 
by the shells before and after they exploded, and 
the two men out of the crew who were saved, men- 
tioned, amongst other things, that the smoke from 
the exploding shells was something beyond con- 
ception. 

(To be continued.) 


ENGINEERING AND METAL TRADES 
EXHIBITION. 

Ar the date of our former notice, which appeared 
on the second morning of the Exhibition, this 
interesting show, although very far advanced, dis- 
played some of those signs of incompleteness which 
are inseparable from the opening day. Since then 
the small amount of work which remained to be 
accomplished has been completed, and now the 
whole area of the Agricultural Hall is filled with 
thoroughly furnished stalls, upon which there may be 
found a vast and miscellaneous collection of articles 
produced or used by engineers. One object that 
will be sure to interest the public is still wanting, 
viz., amodel of the Channel Tunnel, and when it 
arrives the whole will probably be complete. 

Beginning with the stand of the Leeds Forge 
Company, which we cursorily noticed last week, we 
find an immense display of Fox’s patent corrugated 
furnaces. These have been so often described in 
our columns that is is almost unnecessary to do more 
than call attention to them. At the same time 
the exhibit is well worth a visit even from those 
who are well acquainted with the main features 
of the Fox system, in order to see the splendid 
specimens of flanging, and the evidences of the 
first-rate quality of the metal employed in all 
parts of the work. <A portion of a marine boiler 
has been fitted up as a boudoir with the greatest 
luxury and profusion; it is not clear what it is 
intended to represent, but perhaps it will serve the 
purpose of arresting attention all the better for 
this reason. At the next stand the same flues 
are shown in a Lancashire boiler constructed by 
Messrs. J. Hopkinson and Co., of Huddersfield, 
who are the licensees for the Fox flues for land 
purposes. This boiler is 27 ft. long by 7 ft. 6 in. 
in diameter, and has two flues 3 ft. in diameter 
inside, each crossed by four conical water circu- 
lating tubes. It is furnished with the well-known 
Hopkinson safety valves and other fittings, most of 
which are thoroughly well known and appreciated, 
while the more novel ones were described by 
us in connexion with the Tynemouth Exhibition 
last September. 

There are several varieties of boilers represented 
in the Exhibition, principally small ones intended 
for launches, tugs, and miscellaneous uses on shore. 
Among these is the Beesley boiler illustrated by 
us on page 543 of vol. xxxiv. In this the firebox has 
a flat crown from which there rise a number of 
quadrant-shaped tubes which pass through a ver- 
tical tube-plate in the side of the upright cylindrical 
shell, and deliver the gases into an external smoke- 
box. Another form which has attained much 
success is that of Mr. Blake, of Newton Heath, 
Manchester, which is made in two shapes, one 
vertical and a second of the locomotive type. In the 
former the firebox is of an irregular conical form, 
and opens at the top into a combustion chamber, 
one side of which is perforated to receive a number 
of horizontal tubes, which emerge at their other 
ends into an external smokebox secured to the 
boiler shell. In the locomotive boiler the firebox 
is cylindrical below the tube-plate, and conse- 
quently there are no flat surfaces to be secured to- 
gether by stays. The upper portion is domed on 
all sides except where the tubes enter. 

We alluded briefly last week to the exhibits of 
Messrs. Livet and Co., of Short-street, Finsbury, 
and we now give on page 34 engravings which will 
explain their system of boiler setting as applied to 
a pair of Lancashire boilers. Referring to these 
illustrations, it will be seen that each boiler is 
carried on cast-iron standards and not on the flue 
walls as usual. The products of combustion 
after traversing the furnace tubes in the usual 
way are discharged at the back into a chamber, 
called by Messrs. Livet an ‘‘ expansion chamber,” 
from which they return to the front through 
a flue which embraces half the bottom of the 
boiler and one side below the water-line, finally 
returning to the back through a similar flue and 
passing off to the chimney. The division wall 
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which separates the two longitudinal flues is finished 
off at the top with round-nosed bricks which barely 
touch the boiler shell and in no way support it, 
while the flues themselves are made with a section 
gradually increasing in area as they approach the 
chimney. Messrs, Livet attach considerable im- 
portance to this gradual increase of area, and 
although we do not share their views in this respect, 
we regard the setting as a very good one, the flues 
being very roomy, affording ample room for inspec- 
tion and leaving the shell below the water-line well 
exposed for examination. From the large size of 
flue adopted also the frictional resistances are small, 
and hence a good draught is secured with a moderate 
height of chimney. In cases where Messrs. Livet 
construct the chimney as well as the boiler setting, 
they adopt for the chimney itself an expanding 
section, that is to say they construct it so that it 
gradually increases in sectional area towards the 
top--a form of construction, by the way, which is 
not confined to Messrs. Livet’s practice, although it 
has not been largely adopted. Ina range of boilers 
Messrs. Livet provide a chimney for every pair of 
boilers, this chimney being divided into two parts 
by a division wall, as shown in our engraving, so 
that in reality each boiler has an independent 
chimney. The firebars used by Messrs. Livet are 
also of a special form, and vre illustrated on 
page 34. They are very deep and are, to avoid diffi- 
culties due to expansion and contraction, made in 
two parts, an upper part in contact with the fuel, 
and a deepthinlower part which is intended tocarry 
heat downwards from the fire and partially warm the 
air before it reaches the fuel. A boiler set on Messrs. 
Livet’s system at Messrs. Clay's printing oftice, 
Bread-street Hill, E.C., has been made the subject 
of anumber of experiments, and some very high 
evaporative results appear to have been obtained 
with it. At the same time some of the figures 
relating to these experiments are scarcely such as 
we could accept without more detailed infor- 
mation as to the mode of carrying out the trials 
than we so far have beforeus. The present general 
article, however, is not the place to discuss per- 
formances of this kind, and we shall therefore, 
only say that, quite apart from the experiments just 
referred to, we have, on @ priori grounds, no doubt 
that Messrs. Livet’s form of setting will enable very 
excellent evaporative results to be obtained. On 
some future occasion we shall have more to say on 
this subject. 

Messrs. Cochran and Co., of Birkenhead, show 
three varieties of their well-known form of boiler, 
and also a canal boat engine of the inverted ver- 
tical type. A more recent example is shown by 
Messrs. Fraser Brothers, of Bromley-by-Bow, in 
which a horizontal furnace terminates in a com- 
bustion-box in which there are a number of Field 
tubes. The gases escape from the box through 
several short tubes of large diameter into external 
flues, and after circulating round the boiler go to 
the uptake. Mills’ non-explosive copper boiler 
is exhibited by Mr. G. S. Ullathorne, of Old 
Broad-street, London. This is a water-tube boiler, 
designed for portable electric plant, steam tram- 
cars, steam launches, &c., and constructed so that 
it can be taken to pieces and readily put together 
again by an ordinary mechanic. It consists of a 
number of vertical tubes, projecting from which, 
towards the centre of the boiler, are a correspond- 
ing number of smaller curved tubes. All these are 
made of copper. The vertical tubes are set in a 
circle a little distance apart, and are connected 
together by a horizontal circular box at the top and 
by another at the bottom. Outside the boiler is a 
copper receiver, into which the steam is taken by a 
pipe from the top box, and from which it is delivered 
through a superheating coil in the boiler to the 
steam supply pipe. This arrangement of receiver 
and coil insures dry steam, and thus priming is 
prevented. A baffle plate is placed in the centre of 
the boiler, causing the fire to pass all around the 
vertical tubes; there is thus no surface which is not 
exposed to the gases, and steam can be speedily 
generated and kept at a high pressure with great 
economy of fuel. As the tubes, though thin and 
light, are of only small diameter, they will stand a 
pressure of 1000 lb. per square inch, and even 
should a tube give way the results would not be 
serious. The boiler exhibited is 4ft. 3 in. high, 
2 ft. 4 in. in diameter, contains twenty-two vertical 
tubes 3 in. in diameter, with a corresponding number 
of smaller projecting tubes, and has a heating 
surface of about 70 square feet with a grate area of 
about 2 square feet, 


Every exhibition is sure to comprise several 
varieties of material for protecting boilers and 
steam pipes against radiation and convection. 
Foremost among those which have stood the test 
of time is Leroy’s non-conducting composition. 
This has an established reputation for adhering to 
the iron without cracking, and for lasting many 
years without care or renewal. Another material 
is fossil meal composition, which is exhibited by 
Messrs. Haacke and Co., of London and Liverpool, 
and has already won golden opinions by its 
efficiency and durability. It is shown as applied 
to a boiler, while comparative tests of condensa- 
tion between a clothed and an unclothed pipe are 
made continuously during the show. Messrs. 
Jones and Co., of Kentish Town, N.W., show 
British-made silicate cotton in various forms adapted 
to steam pipes, boilers, cisterns, &c. Some time ago 
we published an account of a series of experiments 
in which the comparative results obtained with this 
material were included. Messrs. T. Smith and Co., 
of Burton-on-Trent, show a non-conducting com- 
position, whose chief claim to attention lies in the 
fact that it is waterproof, and therefore is specially 
adapted for covering steam pipes in wet mine shafts. 
The covering of the boiler of a steam launch, which 
was sunk for three days, was found to have received 
no injury, which certainly appears to bear out the 
claim very satisfactorily. All the manufacturers of 
asbestos offer it in a form for use as non-conducting 
coverings, in addition to the multiplicity of other 
purposes for which it is adapted. 

Messrs. Bush and De Soyres, of Bristol, exhibit 
one of Cates and Haward’s boilers, which is an 
improvement upon the ordinary return tubular 
type. The furnace extends only to the back tube- 
plate, the lower part of the combustion chamber 
and the space at the back thereof being dispensed 
with, the portions which ordinarily give the most 
trouble being thus done away with. 

Horsfall’s bolt and nut forging machine, con- 
structed by Messrs. Greenwood and Batley, will 
form on bolts, screws, spikes, or rivets, heads of 
any desired shape with square, oblong, or round 
necks. A bar of heated iron is inserted between a 
pair of dies, and is there firmly clamped, while its 
end is jumped up to form the head. It is then trans- 
ferred to a second pair, and its angles, if it be 
square or six-sided, are sharpened by tools of appro- 
priate shape. The bolt is then cut off to the re- 
quired length. In producing nuts the process is 
the same ; a head is first forged on the end of the 
bar, and then the bar is punched out of it, leaving 
a hole which is afterwards tapped. The abutment 
which receives the pressure of the dies, is composed 
of a hollow piece of cast iron which gives way should 
the bar be carelessly placed in the dies, so as to 
bring undue strain upon the working parts. The 
attendant stands with his foot on a pedal, by means 
of which the machine can be stopped after each 
single operation or revolution, or can be kept in 
continuous motion at will. About twelve gross of 
bolts with square, hexagon, or cheese heads and 
square or hexagon nuts, and about eighteen gross 
of bolts with mushroom, countersunk, spike, or 
rivet heads, can be produced by the machine per day, 

Another exhibit by the same firm is a patent 
board drop hammer, which is largely used for 
stamping forgings. This consists of a tup or head 
moving in two vertical guides, and connected to a 
long board or tail-piece ;which passes between two 
rollers, one of which is constantly running, and can 
be moved towards and from the tail-piece. When 
the pulley is moved so that the board is nipped 
between it and the idle pulley, the tup is raised, 
and when the pressure is relaxed the tup falls, de- 
livering its blow, the length of stroke depending on 
the time the pressure was maintained. The great 
novelty in this hammer is the use of a tapered 
board, which gives the operator better control over 
its motion, an advantage which is more particularly 
of importance for general or jobbing forging pur- 
poses. The sizes of these hammers vary from one 
hundredweight to half a ton, and there is a pro- 
bability of their being made still heavier. There 
are also on the stand a saw-sharpening machine for 
metal and wood saws, and a straight milling ma- 
chine. 

Messrs. A. Shanks and Sons, of Arbroath, are 
introducing a new form of compound engine in 
which they have abandoned the use of connecting 
rods and slides, and have reverted to the old 
transverse slotted crosshead on the end of the 
piston rod. By this means they attain, as will be 





seen by reference to the engravings on pages 30 


and 31, extreme simplicity and compactness of 
design, and produce an engine with very few work- 
ing parts, and one that presents great facility of 
construction. The engravings on page 31 show in 
elevation and section a double cylindrical engine 
of the stationary type mounted on a masonry bed, 
and provided with a flywheel. The two piston rods 
are connected by a wrought-iron crosshead having 
in its centre a vertical slot in which a block on the 
crank-pin slides backwards and forwards at each re- 
volution. The motion of the pistons is thus trans- 
mitted direct to the crankshaft, without either con- 
necting rods or guides, and hence the length of the 
engine is very much less than ordinarily, conse- 
quently it is adapted to confined spaces such as the 
holds of yachts and launches. The cylinders are con- 
nected by a casting, which also serves to carry the 
crankshaft bearings, and the steam passes from the 
smaller to the larger without the intervention of an 
intermediate receiver. These engines are made in all 
sizes from 6 to 30 nominal horse-power, the former 
having cylinders 6 in. and 10? in. in diameter, and 
the latter 13 in. and 22 in. in diameter, and the 
makers claim a high degree of efficiency for them. 
On page 30 there is shown a launch engine of 
the same type fitted with a surface condenser and 
reversing gear. This latter is very simple, although 
it takes some time to describe. The two valve rods 
are united by a vertically slotted link, in the same 
way as the piston rods. In this link there works a 
pin, the end of which is visible in the figure, and it 
is the divergence of the motion of this pin from a 
vertical path which operates the valves. The pin 
itself is fixed on a bar which can slide on the revers- 
ing lever, to which it is connected by pins passing 
through slots in the lever top and bottom. One of 
these pins (the upper one) is extended backwards, 
and is connected by a link to the eccentric strap, so 
that when the engine is working the sliding bar is 
constantly moving backwards and forwards along 
the lever. The eccentric rod is very short, and 
carries a block which slides in a guide formed on 
the frame. The reversing lever is shown in the 
engraving in mid-position, but for the engine to 
run it must be inclined either to one side or the 


other. It is centred upon the end of the crank- 
shaft. It will thus be seen that whem in full gear 


the eccentric, by means of its link, carries the bar 
backwards and forwards along the reversing lever, 
at an angle to the crosshead, and thus the latter is 
moved through a distance equal to the horizontal 
component of the bar’s motion. Messrs. Shanks and 
Sons have a large exhibit of these engines, including 
stationary, marine, portable, and semi-portable 
varieties, and appear to be going into their manu- 
facture with their usual energy and spirit. 

Another novel form of launch engine is that 
shown by Messrs. M. Paul and Co., of Dumbarton. 
Its peculiarity lies in the method of working the 
valves, each of which is operated by a single 
eccentric without the aid of a link motion. Re- 
ferring to the illustration on page 38 it will be seen 
that on the shaft between the two eccentrics there 
is a sleeve, and that this can be moved endwise by 
means of alever. Each eccentric is held between 
two discs or plates, and is provided with an en- 
larged eye, so that if it be moved with relation to 
the shaft its amount of eccentricity can be varied, 
and its lead be transferred from one side of the 
shaft tothe other. On the inside of the eye are 
two oblique slots, which engage with two pins pro- 
jecting from aspindle, which lies in a central cavity 
of the shaft and is connected with the above-men- 
tioned sleeve by a second pair of pins projecting 
through slots ; thus it follows that when the sleeve 
is moved endwise the spindle goes too, carrying its 
pins through the oblique slots, and obliging the 
eccentric to take up a fresh position, which may 
either give less throw and an earlier cut-off, or 
may reverse the motion, according to the distance 
travelled by the sleeve. The engine has cylinders 
6 in. in diameter by 6 in. stroke, and is provided 
with a feed anda bilge pump with trunk rams 14 in. 
in diameter by 3 in. stroke worked by levers from 
one of the crossheads. The base and the framing 
are all one casting, the framing being bored for the 
piston-rod slides, and the slide blocks being’ fur- 
nished with brass shoes which can be set up to 
allow for wear. 

There are a large number of exhibitors of asbestos 
in various forms, and very considerable diversity of 
opinion appears to prevail among them as to the 
relative value of the different raw materials. It is 
usual to hear that American asbestos is almost 





valueless from the shortness and poorness of its 
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COMPOUND ENGINE FOR STEAM LAUNCH, CONSTRUCTED BY MESSRS. ALEXANDER SHANKS AND CO., ENGINEERS, ARBROATH. (For description, see page 29). 


fibre, but Messrs. Witty and Wyatt, of Billiter- 
street, entirely traverse this statement, and aftirm, 
on the other hand, that it is superior to the vaunted 
Italian quality. This is a question which cannot be 
settled at an exhibition, and buyers must experi- 
ment for themselves until they find a reliable 
quality. In addition to the above firm Mr. John 
Bell, of Southwark-street, makes a large show, as 
do also the Turin Asbestos Company and Messrs. 
Bolling and Lowe, the agents for the Asbestos 
Packing Company, of Boston, U.S.A. 

The miner’s safety lamp has been the object of 
much ingenuity, as it is well known that the pro- 
tection which it gives is only a comparative one, 
and that under unfavourable conditions an explo- 
sion may be communicated from the burning gases 
inside through the gauze. In Belgium it is obliga- 
tory to use the Mueseler lamp, in w which the ascend- 
ing and descending columns of gases are kept 
separate, and so the ignition of the firedamp within 
the lamp is prevented. The same plan is followed 
in the lamp exhibited by Mr. Purdy, of Eastwood, 
near Nottingham. In this the gauze is protected 
by an outer casing, so that it is never subjected toa 
strong draught, and the air enters through holes at 
the top, consequently the flame cannot be drawn 
through the lamp by any mixture of firedamp, how- 
ever great the velocity. Evan Thomas’s improved 
lamp, exhibited by the Machinery and Hardware 
Company, Queen Victoria-street, E.C., is so con- 
structed that the air which is required for the pur- 
poses of combustion in the lamp enters by openings 
in the cap on the top, and passes down to the 
wick or flame through several wire gauzes. For 
these purposes the lamp is divided into two longi- 
tudinal chambers by means of inner tubes of glass 
or metal instead of the ordinary wire gauze, and 
between these tubes or chambers is placed a cone 
or division of wire gauze, which effectually prevents 
any air entering except at the openings at the top 
of the lamp, where it is admitted through a ring of 
wire gauze. It is conveyed by perforations in an 
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CASARTELLI’S HIGH-SPEED INDICATOR. (For description, see page 32). 
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COMPOUND ENGINE, CONSTRUCTED BY MESSRS, ALEXANDER SHANKS AND CO., ENGINEERS, ARBROATH. 


inner brass or metallic ring downwards through | 
the cone of wire gauze and several other divisions | 
of wire gauze placed between the chambers, and is | 
thus conducted to the wick of the lamp for combus- 
tion, the heated air escaping upward through the , 
inner tube or chamber and passing through a cap of 
wire gauze placed at the top of such inner tube, and 
outwards through perforations made in the cap of 
the lamp. By thus admitting the air only at the 
top of the lamp and conducting it downwards to 
the wick through several divisions of wire gauze, it 
enters the lamp in a steady current, and by passing 
through the inner and outer chambers, formed by 
the tubes, cools the upper portion of the lamp, 
and enables the wick to burn freely and supply a 
good light. 
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To unscrew and clean miners’ safety lamps 
Messrs. Ackroyd and Best, of Morley, York, are 
showing a machine comprising a number of re- 
volving spindles and rotary brushes. In using it 
the brass ring is first twisted out by being placed 
upon the tapered end of a spindle, then the glass 
is taken out and cleaned, and then the long and 
top gauzes are placed upon circular brushes re- 
volving in contact with high speed rotary brushes. 
The brasswork is cleaned by separate brushes, and 
then the lamp is put together again. It is claimed 
that a saving of at least 30 per cent. in the cost of 
labour is effected by this machine. 

The production of fresh water from salt is a 
subject which is well represented at the Exhibition. 
Among the various apparatus shown is one con- 
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(For deseription, see page 29). 
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structed by Normandy’s Marine Aérated Fresh 
Water Company, of Victoria Docks, E., which we 
illustrate on page 34. 

This is a compact arrangement of distilling ap- 
paratus occupying a space of 40 in. by 22 in., and 
is of the size supplied to the Russian torpedo boats 
for converting sea water into cold fresh water for 
drinking, and into hot fresh water for feeding the 
boilers, to replace that used for distilling, and 
lost in various other ways. It is said to yield 
175 Ib. of fresh water for every 100 lb. weight of 
boiler steam it consumes, thus giving a gain of 
75 per cent. of fresh water over the weight of steam 
used. The apparatus is shown in operation with 
sea water, producing two streams of fresh water, 
the hot one being the condensed boiler steam, the 
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cold one (equal to 75_per cent. of the hot one) being 
the fresh water obtained by distillation effected by 
the latent heat of the steam. In practice the sur- 
face condensers of marine engines do not supply 
enough fresh water to keep up the full supply in 
the boilers, as steam and water are lost in various 
ways, particularly by leakage from the boiler tubes, 
the tubes of the locomotive boilers of torpedo boats 
being specially liable to leak, and if the lost water 
be replaced by sea water, so much trouble is 
caused that fresh water tanks for feeding the 
boilers are sometimes provided, but comparatively 
little water can be thus carried, on account of the 
weight and space occupied. The apparatus illus- 
trated, which is constructedj entirely of gun-metal, 
copper, and tinned brass, has been designed to 
make good this loss, and consists of a condenser, a 
filter, and a horizontal steam pump with three 
barrels ; one circulates the condensing sea water, 
the second forces the hot fresh water into the 
boiler or hot-well of the engines to be fed into the 
boiler together with the water from the surface 
condensers, while the third delivers the e>ld fresh 
water into the tanks, or into the hot-well of the 
engines. The condensing sea water passes into 
the condenser, where it surrounds the condensing 
and cooling tubes contained therein, finally escap- 
ing in a heated condition. Part of the sea water 
in the condenser passes through a self-regulating 
feed-box int» the evaporator so as to surround the 
evaporating tubes therein. Steam from the boiler 
is delivered t> the steam pump, and also through 
a reducing valve-box into the evaporating tubes, 
into which also passes the exhaust steam from 
the pump. This steam is condensed into the 
hot fresh water, which passes through the steam 
trap to the foree pump by which it is delivered 
into the boiler or hot-well. 

The latent heat liberated by the condensation of 
the steam in the evaporating tubes generates secon- 
dary steam, which passes into the condensing and 
cooling tubes in the condenser, frony whence it 
issues as cold fresh water, and passes into the 
filter which removes the peculiar insipid taste of 
ordinary distilled water. From the filter, the good 
cold drinking water passes to the pump, which 
forces it into the drinking water tanks or through a 
cock into the hot-well if it be desired to feed some 
of it into the boilers, to make up losses due to 
leakage of boiler tubes, &c. Provision is made for 
aérating the drinking water, and for the automatic 
discharge of the brine, and also for mixing, when 
desired, the hot fresh water, formed by the con- 
densed boiler steam, with the fresh water formed by 
the condensation of the secondary steam, so that 
both may be cooled, and if the boiler steam is 
greasy (as it usually is from the main boilers) the 
mixed and cooled fresh waters are forced into the 
washing water tanks, or into the hot-well of the 
engines, but if the boiler steam is not greasy (as 
from a boiler fed only with sea water) then the 
cooled mixed waters may be passed through the 
filter, so as to convert all the production into good 
cold drinking water. Besides the above apparatus 
the makers exhibit in operation a larger machine of 
the size used by the Royal Mail Steam Packet 
Company, and also producing a hot and cold stream 
of fresh water, asabove explained. They also show 
a drawing of large distilling machinery for land 
stations, for producing from sea water 4500 gallons, 
or 20 tons, of good cold drinking water per ton of 
coal consumed. Several of these machines have 
been erected at Aden, Alicante, and Flushing, and 
some are now being fitted up at Gibraltar. 

The Machinery and Hardware Company also 
make a large display of engineers’ tools, principally 
lathes and drilling machines, which do not present 
any special features. They show also Lucop’s cen- 
trifugal pulveriser, which is claimed to be an exceed- 
ingly economical and effective appliance for reducing 
to an impalpable powder all kinds of hard materials. 
The mill consists of an iron casing approximately 
circular, but slightly elliptical in form, fixed upon 
a firm bed or foundation plate. A shaft runs a 
little below the centre of the casing, having keyed 
upon it two arms, which carry at their extremities 
two chilled iron rollers, free to revolve upon their 
two projecting axes. These latter run in slots in 
the arms so that the rollers can move away more or 
less from the central shaft, and towards the interior 
of the casing, and when the shaft arms and rollers 
are rotated at from 250 to 300 revolutions per 
minute the rollers, by their centrifugal tendency, fly 
away from the central shaft and most effectually 
crush and pulverise the material against the interior 





periphery of the casing, which is also of chilled 
iron, The sides of the casing are formed as open 
wire sieves of the degree of fineness required, and 
a series of propelling blades attached to and revolv- 
ing with the central shaft drive the material under 
treatment through the sieves as it is pulverised. 
By this arrangement the degree of fineness can 
with certainty be arrived at from coarse to extremely 
tine, and that with uniformity. 

Allix’s roller tube expander, which has been 
quite recently placed in the market is shown by the 
same firm. It has a large range of expansion, 
so that one tool will expand different sized tubes, 
say from 1Zin. to 1} in. inclusive, and in the 
larger sizes the expander can be used for tubes 
from say 3}in. to 4 in. inclusive. The rollers 
are solid, but are cupped or recessed at each end 
to a depth of about } in. and to a diameter of about 
? of the total diameter of the roller, and when placed 
in the slots (which are large enough to admit them 
freely) in the body of the expander, they are held 
there by a pin at each end of the slot, projecting 
Lin. or less into the cupped recess. Now, as these 
projecting pins are only about sin. in diameter, 
and the recess in the rollers may be }in. or so (in 
the medium sizes), it fellows that the rollers are 
free to move to the extent of ¢in., and it is in this 
way that the large range of expansion is obtained. 
The rollers can be easily removed when required 
by taking out a small screw which holds one of the 
pins in place. 

Mr. Maurice Gandy, of Liverpool, has, as usual, 
a fine show of his American cotton duck belts. 
These are much too well known to need more than 
passing mention, but it is interesting to note that 
the amount of this belting sold up to the end of 1882, 
is stated to have been 1,833,784 ft.. while the last 
year’s output was 467,194 ft. Messrs. Gilligan and 
Son, of Reading, make a large display of their 
leathers, particularly those descriptions suitable for 
engineers’ use. Among these latter they offer an 
anti-corrosive variety, manufactured withanentirely 
new dressing that will not evaporate with a less heat 
than 500 deg. Fahr. It is stated that it is entirely 
free from acid, and that it will not spew or have 
any corroding action upon the metal with which it 
may be placed in contact. The Lancashire Patent 
Belting and Hose Company, of Manchester, also 
make a large display. It may be remembered 
that this firm supplied the Syndicate Générale, 
charged with the supply of electric light and motive 
power to the Paris Electrical Exhibition, and they 
appear to have secured many customers in France 
among the electric lighting companies, who, it is 
well known, exercise great care in the selection of 
their belts. 

Messrs. Chadburn and Son contribute numerous 
examples of their mechanical engine and steering 
telegraphs. Now that our ocean highways are so 
crowded, it becomes daily a matter of greater im- 
portance that there should be neither delay or un- 
certainty in the transmission of orders from the 
ship’s bridge to the engine-room, and that the sig- 
nals shall be heard above the noise of the machinery 
or escaping steam. These makers appear to have 
accurately apprehended the conditions to be ful- 
filled, for their apparatus is already at work upon 
3000 vessels, and is adapted for every class of 
engine. 

Llewellin’s Patent Machine Company, Bristol, 
exhibit lathes and polishing machines specially 
designed for brass-finishing, workshop tables and 
vices, and their now well-known patent time check- 
ing machines ; the last is worth attention. It 
consists of a massive cast-iron casing, the top part 
of which holds the clock and clockwork mechanism 
which actuates the checking arrangement ; near 
the middle is a slotted band, over which fits another 
movable slotted band which opens or closes the 
inside slots at pleasure. As the workman comes he 
drops his check through any of these slots. From 
the slots the checks fall into different hoppers, and 
are by them directed into various compartments 
according to the time the men arrive. When the 
apparatus is opened the checks are found as- 
sorted, so that it can be ascertained beyond any dis 
pute whether a man entered late, and how long 
after the proper time it was when he arrived. We 
understand that this machine has been adopted by 
anumber of leading firms in the country. Another 
device which can be combined with the time check- 
ing machine or can be had in an_ independent 
form, is their automatic time-checking machine 
which is more particularly adapted for use in 
banks, offices, warehouses, drawing offices, and by 





foremen and similar officials. In this machine a 
band of paper is presented before an aperture, and 
the person whose time is to be checked writes his 
name through the opening, and the place where his 
signature appears indicates the time of his arrival. 
A large lathe, also for brass finishers’ use, embraces 
many departures from the usual routine practice, 
The lathe bed is mounted on a planed cast-iron 
table, which will be found most useful for catching 
turnings, for holding tools, &c., while under the 
table are drawers for holding chucks, screw-keys, 
and all the small tools used in working. This lathe 
is titted with a capstan rest and compound back 
centre. The former carries six tools, and has all 
the usual adjustments. The compound back centre 
has two adjustments, either it can be thrown in 
and out quickly, for example, when boring out 
cocks or valves, or for drilling purposes, or it can 
be worked with the usual slow motion as a back- 
centre proper. The tightening down of the movable 
pieces on the bed is effected by means of double 
wedges worked by a lever. The arrangement for 
screwing is very handy, and is effected by the man- 
drel of the headstock driving a hub, Upon the hub 
falls a nut, which causes the backshaft, to which 
the tool-holder is attached, to move backwards or 
forwards, and so cuts up the thread with great 
speed and accuracy. 

Mr. Casartelli, of Market-street, Manchester, 
has an extensive display of instruments of his 
well-known manufacture. He shows several ditfe- 
rent forms of steam engine indicators, viz., the 
old Richards, the Richards with his patented im- 
provements, and his new high-speed non-con- 
ducting indicator. The first-named presents no 
special features, beyond excellence of work 
and finish and accuracy. The patented im- 
provements comprise a double bar parallel motion, 
in which the pencil arm partakes of the motion of 
the link, which connects it tothe piston rod. — This 
is something like the pentagraph motion, but yet is 
not a pentagraph. The other improvement lies in 
unscrewing the body below the revolving socket, 
thus enabling one to get easily to the cylinder for 
cleaning purposes, and also greatly facilitating the 
changing of the spring. The third improvement 
consists of a patent detent or stop motion, which 
grips the cord when the drum is up against the stop 


and holds it, whilst allowing the cord connected 


with the radius bar to work loosely. The number 
of joints in the indicator is the same as in Richards’, 
andthe part most likely to wear, viz., the hole in 
the cap through which the piston-rod moves, is 
bushed with steel. The new high-speed indicator, 
which we illustrate on page 30, presents several 
interesting and novel features in its construction. 
The body unscrews midway ; the pistonis very light, 
the piston-rod is made of steel tube instead of solid 
steel wire, and is attached to the piston by a uni- 
versal joint, and to the pencil-bar by the usual gut. 
The total weight of the working parts, piston, rod, 
bar pencil, &c., is under one ounce. The parallel 
motion is of the single-bar guide type with several 
modifications, and is jointed at the piston end to 
long steel levers. The piston rod is mounted 
directly on to the bar, but is screwed and unscrewed 
the same as in the ordinary Richards instrument. 
Between the paper cylinder and the body of the 
indicator there is inserted a piece of ebony to pre- 
vent the heat from the body passing to the stage. 

The indicator springs, which form so important 
a part in a good instrument, are made on an 
entirely new and scientific principle, by which it is 
possible to turn out, say, a gross of any range 
springs, light or heavy, to be correct in their 
hardened and tempered state, without the aid of 
any filing or grinding. 

Another very ingenious instrument upon the same 
stand is Hobson’s hot-blast pyrometer for deter- 
mining the temperature of the air blown into blast 
furnaces. This is something like an ejector ; the 
hot air is allowed to blow through it, and in so 
doing to take in a quantity of the surrounding cool 
air. The combined jet impinges upon the bulb 
of a mercurial thermometer, and by a very simple 
formula the temperature of the blast may be de- 
duced from the indicator read on the scale. Under 
ordinary circumstances, where great accuracy is not 
needed, the temperature may be read off on a 
special scale beside that of the thermometer. In 
action the pyrometer is held by the handle and its 
coned end put to the sight-hole of the tuyere, the 
whole operation occupying but a short space of 
time. Mr. Casartelli also shows some very fine 
examples of surveying and mining instruments, 
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Now that dynamite occupies so large a share of 
the public thought, Messrs. Brunton and Co., of 
Redruth and Wrexham, are calling attention to 
their gutta-percha covered safety fuses, which 
are non-explosive, and free from all danger of 
spontaneous ignition. They can be stored without 
any fear of risk, and will act either in damp 
ground or under water. Another firm of high re- 
pute in the manufacture of fuses, Messrs. Beckford, 
Smith, and Co,, of Tuckingmill, have a large dis- 
play of many different varieties of safety fuses 
adapted to every kind of blasting operations. Asa 
substitute for electricity in the simultaneous ex- 
josion of several charges, they offer a patent 
igniter, which is a case into which the ends of a 
number of instantaneons fuses are gathered. The 
case itself is exploded by an ordinary safety fuse, 
and communicates the ignition to the instantaneous 
fuses proceeding from it to the various mines. 

The extensive use made by engineers of photo- 
graphs for advertising and other purposes will 
attract attention to the stand of Messrs. H. and E. 
J. Dale, of Ludgate Hill, who show a large amount 
of apparatus of such a simple character that its use 
can easily be learned by an amateur. Among their 
noveliies is a multiplex camera back in which a 
number of dry plates can be stowed, and used one 
after another, without removal, or the use of a lot 
of dark slides. 

The present hot weather invests every kind of 
machinery for the production of aérated drinks with 
special interest. At the stand of Messrs. Barnett 
and Foster, of Forston-street, N., there may be 
seen a large display of soda water machinery, which 
shows that great ingenuity has been expended upon 
this subject in order to save labour. It is popu- 
larly reported that the heaviest item of expenditure 
of a mineral water manufacturer is for corks, and it 
would certainly seem as if the cost for labour must 
be very small considering the efticiency of the 
various machines, and the large amount of work 
that they can get through. The same firm are 
large manufacturers of diving apparatus, and show 
single, double, and treble-barrelled air pumps, and 
Foster and Fleuss’s submarine lamp. 

A neat form of light hand hoist is shown by 
Messrs. Salmon, Barnes and Co., of Ulverston. 
The special feature of it is an automatic self- 
sustaining appliance, which avoids the use of a 
brake-rope. The gearing is mounted in a cast-iron 
frame resting upon two fulcra, so that it has a 
slight vertical rocking movement. The cage and 
balance-weight hang from one end of the frame by 
a rope passing over a V grooved pulley, while the 
hand-rope wheel and brake-wheel are situated at 
the other end. The weights are so adjusted that 
the brake-wheel is normally tilted against a brake- 
block fixed above it, and thus the cage and its 
load are sustained. Increasing the load conse- 
quently increases the friction of the brake, while a 
pull on the handwheel, either in lifting or lower- 
ing, draws down one end of the frame, bringing the 
brake-wheel away from the block, and allowing 
free revolution of the gearing. Instead of toothed 
wheels an improved form of friction gearing is 
employed, the pinion being built up of wood blocks 
compressed between iron discs, and the wheel being 
placed above the pinion and forced into gear with 
it by the weight of the suspended load, cage, and 
balance-weight. 

The same firm show a rock drill which has stood 
the test and reaped the improvements of several 
years’ actual experience. The feed, which is by 
hand and not automatic, is arranged to be worked 
from either side, and is very rapid, the speed in 
hard limestone varying from 5in. to 10 in. per 
minute. The machine, which shows great care in 
the construction of its details, is shown as work- 
ing, tixed on a column or stretched bar, with a 
double claw at one end and a screw claw at the 
other. 

Messrs. Loudon, of Glasgow, show several Coch- 
rane pumps, two of which we illustrate on page 38. 
Fig. 1 is a ballast pump, and is very compactly 
and substantially built, and works with the greatest 
steadiness. The crosshead or ‘‘ banjo” is very stiff 
and is so arranged that it can be readily detached 
from the pump piston rod, if the engine is required 
to work alone. The pump is reversible, that is, by 
merely changing the position of the valves, the 
suction can be converted into delivery and vice versa, 
the valves being easily accessible. The parts are 
kept strictly in line, a turned flange on the bottom 
of the trunk fitting into the top of the pump. 
The diameter of the cylinder is 6 in., and the 





stroke 8in. Fig. 2 is called the Clyde connecting 
rod pump, and is provided with a stiff cast steel 
crosshead of swan-neck shape, the larger sizes 


having a slide at the bottom to take the wear off 


the piston rods and glands. The connecting rod is 
made twice the length of the stroke, and a sub- 








stantial flywheel is attached to the crankshaft, 
causing the pump to work with great regularity 
andsteadiness. The valve-box is so fastened to the 
pump barrel, that its position can at any time be 
changed, and the pump worked horizontally, ver- 
tically, or in an inverted position, while the pump 
barrel itself can be turned round so as to discharge 
in any required direction. The ports A A! in the 
detail view communicate with the upper end of the 
barrel, and B B! with the lower end. The ports 
C D in the valve-box are placed over A B, or A’ BI, 
according as it is required to set the pump horizon- 
tally or vertically. 

Mr. Alfred Davis, of Parliament Mansions, 
Victoria-street, is showing a set of models of the 
Janney coupler and buffer, modified to suit English 
rolling stock, both for passengers and goods. The 
coupler itself is illustrated on page 38 by five 
views, the first of which shows the two parts as 
they appear when just about to engage, the second 
shows them together, while the third is a sectional 
view of one part. Each coupler consists of a bar 
or shank able to slide endways against the pressure 
of springs, and thus to yield either to compression 
or tension, acting indifferently as a buffer or a draw- 
bar. At the outer end of the bar is a wide square- 
mouthed jaw, at one side of which there is pivotted 


a bell-crank shaped hook, Fig. 4; the shorter arm | 


serves to engage with the corresponding portion of 
the opposite hook, while the longer arm comes 
under the operation of a locking pin by which, 
when in use, the hook is prevented from rotating 
on its pivot. When the carriages are approaching 
each other, as in Fig. 1, one of the hooks is free 
and turned outwards (or both may be in that 
position), and meeting with the prominent portion 
of the other, it rotates until it occupies the position 
shown in Fig. 2. The longer arm is provided with 
an incline at its end, which raises the locking pin 
until it can slide under it, when the pin drops in 
front of it, and retains it against the pull on the 
drawbar. Thisis shown in Fig. 3. To effect the 
uncoupling a lever is provided, by which the lock- 
ing pin can be raised, and, if necessary, maintained 
in the idle position, so that there is no necessity or 
temptation for the men to risk their lives between 
the vehicles. 

The jaws are made of great depth to allow of 
carriages of different heights being placed together, 
and well rounded to permit of easy motion on 
curves. For goods trains, in which it is desirable 
to have some slack chain between the wagons, an 
auxiliary draft-spring is employed on the shank of 
the coupling; this is of lighter capacity than the 
main draft-spring, and gives way under the traction 
of the locomotive, so that the load is applied in 
starting by successive increments. A hook can be 
cast upon the appliance to connect it to the usual 
chain when it is necessary to join rolling stock 
fitted with it to ordinary cars. The Janney coupler 
has been in use for some years upon several of the 
leading United States railways, and we are 
informed that it has been adopted, as a whole, by 
the Pennsylvania Railroad for its main line, and 
all the lines which it controls, and more recently 
by the Baltimore and Ohio system. 

Steam steering apparatus is largely represented 
at the Exhibition, but we did such full justice to 
this class of machinery at the corresponding show 
of last year, and again at that held at Tynemouth, 
that there is little to add now. Messrs. Davis and 
Co., of Old Jewry, E.C., show several varieties of 
the gear of which we illustrated a typical example 


at page 398 of vol. xxxiii., and also a hand gear in 
which the power is transmitted through a worm, so 
that the strain in taken off the steersman’s hands. 
The Harrison Steering Engine Company, of Salford, 
show three specimens of their well-designed appa- 
ratus, two worked by steam only and one capable 
of being operated either by hand or power. We 
illustrate one of the former at page 38, where it 
will be seen that the engine has two overhung 
cylinders working on to a crankshaft carrying a 
worm. This worm gears into a wormwheel upon 
the chain barrel, which is thus driven noiselessly, 
The steam is distributed to each cylinder by piston 
valves, so arranged that each set of passages can 
be used indifferently for inlet or exhaust, accord- 
ingly as it is desired for the engines to run forward 
or backwards. The reversal of the oftices of these 
passages is effected by a pair of reversing disc 
valves in a casing over the steam chest. The upper 
of these valves is rotated by the steersman either 
in the house or on the bridge, while the lower is 
turned by the engine itself by means of a bevel wheel 
on the end of the barrel shaft. Thus when the upper 
valve is moved the lower one immediately follows it, 
tending to bring the parts into their former relative 
position, that is intoastate of rest. Engravings and 
a detailed description of these valves will be found 
at page 251 of vol. xxxiv. The makers have been 
very successful in obtaining commercial recognition 
of the value of the apparatus, and publish a very 
long list of the names of vessels to which it is 
applied, among which we notice the City of Chicago 
and the Normandie. 

Messrs. Higginson and Co., of Liverpool, show 
their well-known Quartermaster, which we illus- 
trated at page 328 of vol. xxxiii., while Messrs. 
Donkin and Nichol, of Newcastle, reproduce their 
former exhibit, which will be found engraved at 
page 374 of the same volume. Messrs. Matthew 
Paal and Co., of Dumbarton, show a new variety 
of apparatus which we hope to illustrate shortly, 
and Messrs. Amos and Smith are represented by 
three specimens of their well-designed gear, of 
which full explanaticns will be found at page 324 
of vol. xxxiii., and at page 309 of vol. xxxiv. 

Messrs. Storey and Sons, of Manchester, make 
a large display of well-designed and admirably 
/executed engineers’ .brasswork including gauges, 
whistles, boiler mountings, safety valves, indi- 
cators, and the like. A new article called a valve 
|tap is being exhibited by the inventor, Mr. Bald- 
win, at the stand of Messrs. Durham, Churchill, and 
Co. It is well known that when an ordinary wheel 
| or screw-down valve begins to leak a great amount 
| of trouble is usually required for its removal, and 
| that often much inconvenience is suffered before an 
| opportunity can be found for its renewal, while the 
| valve itself is not seldom thrown away, although 
every part, except the seat, is as good as the day 
|it was made. Mr. Baldwin’s invention is designed 
to remedy this, and to provide for the insertion of 
a new valve and seat in the casing at any time, 
| without waiting for the pressure in the pipes to be 
| blown off. To this end he interposes between 
|the inlet and the outlet of the casing a conical 
| plug fitting in a corresponding seating. This plug 
/is hollow, and carries at its upper end a re- 
| movable valve seat, and a valve which opens into 
that part of the casing which is connected to the 
outlet. There is a hole through the plug seating, 
and a corresponding hole in the plug itself, com- 
municating with the inlet of the casing, and so ordi- 
narily the steam or fluid under pressure flows into the 
| plug and up under the valve at its top, and so away 
|} to the outlet. But should the valve grow leaky, 
| the plug is loosened by slackening the nut at the 
bottom, and is then rotated 180 degrees, so that all 
communication between its inlet and the inlet of 
the casing is cut off. In that position the gland 
| and spindle can be removed and the valve and seat- 
| ing replaced by a new one, whereupon the fitting is 
|again perfectly good and tight. There must be 
| thousands of places where the possibility of indefi- 
nitely renewing a valve under pressure would be 
an immense advantage, even apart from all ques- 
tions of economy. We understand that large 
numbers of the valve taps have been already 
sold, and second orders from previous customers 
are now being received. 














REJECTED TELEPHONES.—An auction has lately taken 
place at the Patent Office, Washington, of 70,000 models of 
telephones, rejected by the office, and not reclaimed by 
the owners. They fetched on an average 5 cents apiece, 
about one halfpenny, 
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MESSRS. NORMANDY AND CO’S. DISTILLING APPARATUS 
BOATS AND YACHTS. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 29th. 

QvoTaTIons for iron are, in brief, as follows : 20 dols. 
to 23.50 dols. for No. 1 foundry ; 18.50 dols. to 20 dols. 
for No. 2; mill irons, 17 dols. to 19dols. Virginia 
irons are beginning to arrive freely, and command | 
18 dols., the product being excellent and in good | 
demand. Bessemer pig is quoted nominally at 21 dols., | 
but large lots cannot be moved over 20 lols. Spiege- | 
leisen sells at 31 dols. for 20 per cent; muck bars, | 
34 dols. ; charcoal blooms, 57 dols. to 60 dols; mer- | 
chant bar, 2.15 to 2.25; common iron, 1.75 to 1.90; | 
ship plate, 2.30; tank 2.40; shell iron 3 cents; flange, 
4; angles, 2.30; channels and beams, 3.50. Sheet 
iron steady at 4 to 44 cents according to gauge. Steam 
pipes, 70 per cent. off list. Steel rails are in active 
demand at 38 dols. for small lots, and 37 dols. to 37.50 
dols. for large lots.. From three to four months’ work 
is on hand, and prospects are favourable for a further 
accumulation of business. Crop ends are 23.50 dols. ; 
tees, 22 dols., with 21 dols. and 21.50 dols. offered. 
Cargo scrap, 23 dols. The situation of the market is 
less satisfactory just at this writing, because of the 
settling up of the half-year’s accounts. As regards 
production, there is nothing to regulate it, outside 
individual action and supposed interest. About forty 
furnaces have blown out in Pennsylvania this year, 
and a few more will follow. All the mills through- 
out the State will close down for repairs for a 
few weeks, and remain idle longer than usual, on 
account of the abundance of iron and the dulness 
of demand. The undertone of the market is strong, 
and as soon as prices in finished iron have touched 
bottom a more active demand will spring up. 
The demand for railway material is improving, al- 
though the placing of orders does not indicate it. A 
great many inquiries have been received in eastern 
and western mills, and during July and August it is 
probable that orders will be placed for 50,000 tons for 
southern roads, chiefly at 37 dols. to 37.50 dols. The 
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(For description, see page 31). 
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MESSRS. LIVET AND CO’S. SETTING FOR LANCASHIRE BOILERS, 
(For description, see page 28). 



































MESSRS, LIVET AND CO’S, FIREBARS. 


operation of the new tariff law, which comes into effect | 


July Ist, will find the American iron trade well pre- 
pared for it, except in those items on which the Pro- 
tectionists were defeated last winter. The tin-plate 
manufacturers are preparing to carry their point with 
the next Congress, relative to high duties, and with 
the progress already made, to which the importers 
seem to pay but little attention, the latter interests 
will have a serious competitor to fight. Crop prospects 
are brighter than a month ago. 
tabulated this week indicate favourable conditions and 
influences. Speculators are seeking new fields for in- 


vestments, and a good many trunk line securities are | 


being sold, but not enough to create apprehension, or 
to unduly depress such securities. 





Coat IN Betcium.—The production of coal in Belgium 
in 1881 amounted to 16,873,551 tons, or 7253, tons more 
than in 1880, 


Railroad earnings | 


(For description, see page 28). 


AN ANTIQUE BREECHLOADER.—The Turkish official 
gazette of Aleppo says that a party of engineers, while mak- 
| ing excavations below the citadel, have come upon a large 

wrought-iron breechloading cannon, which must have 

been buried for at least 250 years. The breech mechanism 

is said to be almost exactly similar to that fitted by 
| Krupp to the German artillery. The gun bears the name 
of its maker, Halebli Mustapha Osia, and is in fair pre- 
servation, 





BALTIMORE AND OHIO RAILROAD.—A corps of engineers is 
now somaet on what is known as the high line route of 
| the Baltimore and Ohio Railroad, in perfecting surveys 
reparatory to the construction of the company’s New 
ork extension. From Baltimore to the Susquehannah 
river a route passes on an elevated line along a ridge dis- 
tinctly marked, from three to five miles north of the bed 
of the Philadelphia, Wilmington, and Baltimore Rail- 
| road. By this line a high and eligible country will be 
opened up for villages and residences for thirty miles out 

' from Baltimore. 
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EIGHT-HORSE COMPOUND TRACTION 
BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
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WE give above an engraving of an eight-horse com- 
pound traction engine which will be exhibited at the 
Royal Agricultural Society’s Show, at York, next 
week, by Messrs. John Fowler and Co., of Leeds. 
When dealing with the York Show generally, we shall | 
have more to say about this engine; at present we | 
propose merely to describe its leading features. In 
our illustrations, Fig. 1 is a side elevation of the 
engine; Fig. 2 a detail view showing one of the bearings 
of the driving axle and its connexions ; Fig. 3 is a 
cross section on the centre line of the driving axle ; 
and Figs. 4 and 5 respectively a plan and longitudinal 
section of the hinder part of the engine. 

It will be seen from our engravings that the engine 
is mounted upon springs at both the leading and hind | 
ends, the arrangement adopted at the leading end re- 
quiring no explanation. At the hind end it will be seen 
that the crankshaft and the second motion shaft are 
both carried in the usual stationary bearings fixed to 
the firebox shell sides. The third shaft, which carries 
the wheel gearing into the pinion on the second shaft, 
and also the pinion which drives the main driving wheel, 
is not carried in fixed bearings as is usually done, but is 
coupled tothe second motion shaft by twoleversasshown. 
_ The second motion shaft merely rocks in its bear- 
ings, the wheel and pinion which it carries not being 
fixed to it, but being mounted on a tubular shaft 
which encircles it, as shown in section on the plan 
Fig. 4, and which is free to run on it. 


| 








| 


similar direction, but always moving parallel with and 
at a constant distance from the centre of the second 
motion shaft, so that the action of the gear coupling 


| the second and third motion shafts is not interfered 
At the same time it will be noticed that the | 


with. 
driving axle is left free on the side opposite to that on 
which the driving gear is situated, so that this axle 


can, if necessary, yield to accommodate inequalities | 


of the road, and the consequent variation in the de- 
flection of the springs on the two sides of the engine. 


ELECTRIC LIGHTING NOTES. 
THE number of are lamps actually in use in the 
United States is stated to be above 75,000. 











The new Chinese ironclad Ting-Ynen is to be lit by 


| 240 Edison lamps. 


The new palace of the King of Bavaria, at Neusch- 
wanenstein, is entirely lit by electricity, Jablockoff 
candles being employed outside, and Edison lamps 
within. 

The road from Montreal to Back River (a fashionable 
summer resort) is about to be lighted by electricity. It 
is a straight line of nine miles, and the effect of the 
illumination is expected to be very fine. 





During the stay of the Russian Emperor at Moscow, 


By means of | the large Kremlin Palace was every night illuminated by 


the levers just mentioned the centres of the first and | sixteen electric arc lamps of the Brush type, eight being 
second motion shafts are always kept at the same | employed to light the front while the remainder 


distance apart, and the wheel on the third motion | illuminate the extensive yards inside. 


shaft is at liberty to roll round on the pinion on the 
second shaft. 

The hind or driving axle revolves in axle-boxes 
arranged to slide vertically, and the weight of the 
engine, boiler, &c., is taken upon these axle-boxes 
through suitable springs as shown. The axle-box on 


the driving side is coupled to the third motion shaft 
by a strong link, and as the springs play upwards or 
downwards, the third motion shaft is also carried in a 








In the carriage 
entrance were fitted sixty-five incandescence lamps of 
the Lane-Fox type. 
Kalymashny Dwon, are also lighted by ten Brush 
arc lamps. These installations were carried out by 
Mr. Kirkham, the representative of the Brush Com- 
any. 
Messrs. Siemens Brothers are fitting electric light 
apparatus to the s.s. City of Chicago, the latest boat 
of the Inman Company. It is to have 214 incan- 





















































The imperial stables at the | 














| descence lamps driven by two machines, one being an 
| alternate current machine capable of supplying 200 
| lights, and the latter a compound wound dynamo 
| feeding 60 lights. The latter will serve to light the 
| engine and boiler rooms all night, the passenger and 
| other parts of the ship in which it is desired to main- 
| tain a constant illumination during the hours of dark- 
ness. Messrs. Siemens Brothers have already equipped 
, several vessels of the same line with great success. 





A new way of making incandescence lamps has been 
| patented by Messrs. Soward, Probert, and Boulton. 
They take a glass bulb with two electrodes through 
| it at a suitable distance apart, and either solid or 
| tubular. A carbonaceous gas is then inserted into 
| the bulb, and the electrodes connected to a generator 
| of high tension. Sparks pass through the gas inside 
| the globe between the electrodes and decompose the 
| gas, so as to build up an arch or loop of carbon 
| between the electrodes. This bridge is the filament, 
|and after exhausting the globe of air the lamp is 
ready for use. Whether the filament is sufficiently 
| dense and fine to rival those of Swan and Edison will 
be evident on trial. 





The hospital of Lausanne has been entirely lighted 
by electricity. Two turbines, each of twenty horse- 
power, actuate two Edison machines, going at 900 
revolutions per second and giving 60 amperes in a cir- 
cuit of 1.66 ohms and an E.M.F. of 100 volts. The 
number of lamps is about 230, of which the intensities 
are 4, 8, 16 or 32 candles. The current is led to the 
hospital from a distance of 400 metres by four con- 
ductors of two centimetres diameter. Each flat is lit 
by two circuits, each belonging to one machine. In 
case of accident to one machine there is thus no chance 
of total extinction of the light. During the night 
only one machine is kept at work. The installation 
also includes a reserve turbine in case of accident. 





On the Continent the electric light continues to make 
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a gradual headway. During the recent coronation of 


the Czar 4000 Swan incandescence lamps and 120 arc 
lights were in use. The municipality of Temesvar, 
Hungary have agreed to light the town for twenty-one 
years with 580 incandescence lamps of 6 candle-power, 
for which they pay 24,500 florins per year. Waitzen, 
another town in Hungary, has been lighted with it. 
At Naumborg, in Saxony, a syndicate has been formed 
for lighting the public streets with electricity. These 
instances of town lighting serve to show that as soon 
as parliamentary and vestry difficulties are overcome 
here, the lighting of towns will be proceeded with. 
There are also numerous instances of private lighting. 
The hall of the Chamber of Deputies at Berlin has 
been lighted by thirty-one Edison lamps, replacing 
twenty-two gas jets and eight petroleum lamps. The 
opera house at Vienna has been lighted by 1236 lamps, 
fed by 200 Sellon-Volckmar accumulators. At Zurich 
the railway station is lit by Brush and Pilsen lamps, 
called on the Continent by the name of the inventors, 
Piette and Krizik. At Stuttgart a large paper factory 
has been lighted with Swan lamps fed from Fein’s 
dynamo. 





The theatre which is to form a conspicuous feature 
at the forthcoming Electrical Exhibition at Vienna, is 
now nearly completed. It will be nearly 320 ft. long 
and 4S ft. wide. It will be illuminated by incan- 
descence lamps, and the installation is being com- 
pleted for Messrs. Ganz and Co., of Budapest, by 
Messrs. Braun and Helder, of Vienna. There will be 
1200 Swan lamps, distributed as follows: 15 will be 
placed in the entrance-hall; 90 in the anterooms ; 
184 in the body of the theatre ; 30 in the orchestra ; 
90 in the rooms at the back of the stage. Besides 
these there will be 1260 lamps for lighting the stage, 
adapted for different colours. The engine and dynamo- 
room will be about 350 yards distant, and the conductors 
will be laid underground. The arrangement for regu- 
lating the supply of the currents and the intensity of 
the lamps will be very complete. A second instal- 
lation in the same theatre, will be that of Messrs, 
Piette and Krizik, of Pilsen. This firm will provide 
for the auditorium four or five are lamps, two will be 
used as footlights, and there will be three in the 
wings. By this alternative arrangement the public 
will be able to judge of the relative merits of arc 
and incandescence lighting for theatrical purposes. 





On the 28th of last month Mr. Killingworth Hedges 
delivered a lecture before the Association of Muni- 
cipal and Sanitary Engineers at Oxford on ‘‘ The 
Supply of Electricity by Local Authorities.” The 
chief part of the lecture was devoted to a description 
of the requirements of a central lighting station, and 
its system of mains; the cost of establishment, and 
the most favourable conditions for supplying the 
current to the consumer. A suggestive portion of the 
lecture was that which dealt with the position of 
municipal bodies in reference to the ratepayers and to 
the electric light companies desirous of obtaining the 
contracts for supply, and Mr. Hedges very sensibly 
pointed out that a serious responsibility attached 
itself to the former if they granted too extensive 
powers to the latter. Electric light companies, Mr. 
Hedges pointed out, apart from the failure which 
might possibly attend the system they carried out, 
are not beyond the influence of business complica- 
tions and disasters, and a bankrupt company might 
plunge a town in darkness and a corporation in despair, 
while its affairs were being regulated and its assets 
realised. These difficulties would be further increased 
by the fact, that a large proportion of the assets would 
be the fixed plant and conductors necessary for the 
distribution of light. To avoid such contingencies and 
their unpleasant consequences, Mr. Hedges suggested 
that the corporations, having themselves obtained the 
necessary powers, should lay mains and provide fixed 
plant, such as buildings, engines, boilers, &c. By so 
doing the companies would have a less onerous under- 
taking, and the corporations would, in the event of 
a failure, be able to resume possession. Such a course 
would naturally be attended with some difficulties, 
but these would probably be insignificant compared 
with the consequences of monopoly. 








FOREIGN TECHNICAL LITERATURE. 

M. Bovr, director of the Lyons Association of Pro- 
prietors of Steam Engines, contributes to La Métal- 
durgie (Paris, June 27) an article on non-conducting 
coverings for steam pipes, to prevent the loss of 
heat by radiation and convection. Figures are given 
of the loss suffered from pipes of various metals, from 
which the conclusion drawn is that the loss may be 
reduced by one-third, and an annual saving effected of 
about 9s. 6d. per square yard of covered surface 
against uncovered. The clothing recommended for 
use, pending further experiments, is of straw, pro- 
tected from the heat of the tube by a coating applied 
to the latter, and consisting of argillaceous earth 
mixed with butter. The coating must be allowed to 


dry before the straw is put outside, and the whole can 





be enclosed in painted sail-cloth, which will have a 


neat appearance, and contribute to the isolating effect. 

Le Génie Civil (Paris, July 1) illustrates and 
describes a floating grain-elevator, which has been 
constructed at Bordeaux, and placed in the harbour, 
to unload the vessels arriving with cargoes of grain. 
The elevator contains apparatus for weighing, clean- 
ing, and sacking the grain. It can unload from the 
ship’s hold, weigh, clean, weigh again, put into sacks, 
and reload into trucks, 150 tons of grain per hour. It 
is fixed in a barge, which is propelled by a screw, 
worked by the compound surface-condensing steam- 
engine that supplies the motive power for all these 
operations, and can travel at the rate of five or six 
miles per hour. 

The same number contains a long and interesting 
lecture, delivered before the Conservatoire National des 
Arts et Meétiers, by M. Bandérali, upon the speed at 
present attained by railway trains, and the cireum- 
stances which affect it, such as the nature of the 
rolling stock, the construction of line, and system of 
signals. The details given are too numerous and too 
valuable to be condensed. A table of the actual 
development, and development in proportion to popu- 
lation, of railways in both Europe and America, shows 
the stupendous increase from 1830 to 1878. In the 
latter year the United States had not equalled the 
European mileage; but since that date they are 
believed to have left the Old World behind. The 
fastest trains in the world are, of course, to be found 
in England; but high speed is attained by a few 
special Continental trains. The express train from 
Stendal to Lehorbe, in Germany, for instance, beats 
all English trains, except the Great Northern Express 
from London to York, and the Flying Scotchman, and 
the express to Exeter, while very high speed is also 
attained by two or three trains on the Paris and 
Orleans, and northern lines. Figures are also given, 
showing the weight of carriages, of locomotives, rails, 
&c., employed on various railway systems. 








STEEL STEAMERS FOR THE CANADIAN 
LAKES. 

Tue colonising and industrial development now in 
progress in the territories forming the great ‘‘ North- 
West” of the Dominion of Canada is about to receive 
a very decided impetus from three large steel screw 
steamers which are rapidly nearing completion on the 
Clyde, and whose ultimate destination is the great 
inland sea, which we call Lake Superior, and the 
western portion of Lake Huron, which is continuous 
with it on the east. It was only about the beginning 
of the month of February that the contract for these 
steamers was closed, and yet in the course of the 
next few days one of them will be launched, while 
there is every confidence that two of them will be 
ready to leave the Clyde by the end of July, and the 
third by the middle of the following month. Mr. 
David Rowan, Glasgow, who took the entire contract, 
will supply the engines, the hulls being built by 
Messrs. Aitken and Mansel, and Messrs, Charles Con- 
nell anl Co., of the same city; two by the first- 
named firm, and one by the latter. Should the vessels 
be finished before the time specified in the con- 
tract, the event will become specially notable in the 
annals of Clyde shipbuilding. The vessels have much 
the appearance of large ocean steamers, their measure- 
ments being: Length, 270 ft.; breadth of beam, 38 ft. ; 
depth of hold, 23 ft., with a carrying capacity of 
about 2000 tons. Fitted with engines of about 1700 
indicated horse-power, and with two steel boilers, 
each of 14 ft. in diameter by 12 ft. 3in. long, which 
are to-provide steam at a working pressure of 125 lb. 
per square inch; these vessels are confidently expected 
to steam at the rate of 13 knots per hour, and to 
accomplish the full length of their run of 360 miles in 
a period of twenty-four hours. 

These three steamers have been ordered by the 
Canadian Pacific Railway Company, and they are to 
ply between Algoma, on Lake Huron, and Fort Wil- 
liam, at the head of Thunder Bay, near the western 
extremity of Lake Superior. At those two points the 
great railway undertaking of the company touches 
the lake system, but it is only in progress round the 
north of Lake Superior ; and the primary purpose in 
view in ordering the vessels is that they may be 
brought into use for connecting the two points con- 
stituting the termini of the lake route while ‘the main 
line of the railway is being constructed between Stur- 
geon River and Fort William. Hitherto the mighty 
stream of people going out to colonise Manitoba 
and other portions of the North-West Territories has 
been necessitated to pass through the United States, 
chiefly by way of Chicago, to the city of Winnipeg ; and 
it is specially desired both by the Dominion Govern- 
mentand by the Canadian Pacific Railway Company 
that the traffic should henceforth, or as soon as pos- 
sible, be entirely through British territory. The total 
distance to Winnipeg from Montreal by the lake route 
is 1315 miles, as compared with about 1746 miles 
by the railway route through Chicago, so that when 





the steamers are brought into service they will effect 
a saving of 431 miles. 

But an important question which had to be considered 
when elaborating the structural details of the steamers 
before placing the contract, was how to get them up to 
the lakes on which they are destined to ply. Vessels 
measuring 270 ft. in length cannot get through the 
canals, and hence they had to be so designed that after 
steaming out to Montreal they could with comparative 
ease each be cut in two; and for that purpose the 
hulls have been constructed with seven water-tight 
bulkheads, the centre one of which will serve only a 
temporary use. After the two portions have been 
floated up to Lake Ontario they will again be put 
together and receive their final fittings and furnishings 
so as to fit the steamers for their permanent service in 
the navigation of the lakes. It is fully intended that 
they shall be completed and made ready for that 
service by next spring. 

Westwards the steamers will carry passengers and 
general cargo, and in order to fit them for such service, 
accommodation will be provided for some 500 or 600 
emigrants on the main dock. and state rooms will be 
fitted up for some 240 first-class passengers. Coming 
down the lakes they will bring wheat and flour, there 
being four water-tight holds capable collectively of 
taking in about 2000 tons of wheat in bulk. It is not 
unlikely that these new steamers—the largest yet 
placed on the Canadian lakes—will prove to be so 
popular and so serviceable that the railway company 
will soon be induced to order three others, as their 
intention is to have a daily service from each end of the 
lake route ; indeed, it is probable that the traffic on 
the lakes will become quite a permanent feature and 
add largely to the income of the company, while 
meeting the varied wants of both passenger and cargo 
traffic. The scheme is certainly a most interesting 
one, as it is quite a ‘‘new departure” in inland steam 
navigation. We cannot yet say that its success is 
certain to be secured, but it is certainly one that de- 
serves success. On another occasion we may have 
something more to say about the scheme as new 
phases arise in its development. 








LAUNCHES AND TRIAL TRIPS. 

An iron barque, named the Priorhill, of 1200 tons net 
register, and measuring 215 ft. by 35 ft. by 21 ft., was 
launched by Messrs Russell and Co., from their Bay-street 
shipyard, Port-Glasgow, on the 22nd ult. She is owned 
by Messrs. T. R. Dickson and Co., Glasgow, and is to be 
engaged in the East India trade. 





On Saturday the 30th ultimo, the screw steamer 
Rowena, built by Messrs. Dobie and Co., Govan, went 
on her official trial trip. The speed attained was a mean 
of 11? knots per hour. 

The Warooka was launched by Messrs. McIntyre and 
Co., Merksworth, Paisley, on Monday the 2nd of July. 
She measures 150 ft. by 19 ft. by 12 ft., and is being titted 
by Messrs. Fleming and Ferguson, Paisley, with engines 
designed to indicate about 500 horse-power. She has been 
built to class 80 A 1 at Lloyd’s, and to the order of the 
Yorks Peninsular Steamship Company, of Adelaide, 
South Australia. * 

The new screw steamer Waverley, owned by Messrs. 
William McLachlan and Co., fish salesmen, Glasgow, 
built by Messrs. J. McArthur and Co., Paisley, and 
engined by Messrs. Muir and Houston, Glasgow, went 
down the Clyde on her official trial trip on Monday, 2nd 
July. She attained a mean speed of 114 knots. 





On Tuesday the 3rd instant, Messrs. Aitken and Man- 
sel, Whiteinch, Glasgow, launched a steel screw steamer, 
named the Athabasca, one of three steamers now in 
hand to the order of the Canadian Pacific Railway 
Company, for service on Lakes Huron and Superior. 
Measuring 270 ft. by 38 ft. by 23 ft. 3in., she is a vessel 
of about 1750 tons gross, and the actual tonnage will pro- 
bably be as much as 2400 tons. Mr. David Rowan, Glas- 
gow, is supplying her with engines of about 1700 indicated 
horse-power. 

On the same day the official tests of the steaming effi- 
ciency of the splended screw steamer Roslin Castle were 
made on the Clyde, all of which were fully up to expecta- 
tion. On the measured mile she realised a mean speed of 
14.7 knots per hour. The Roslin Castle is the latest ad- 
dition to the ‘‘ Castle” Line of Cape mailand_ passenger 
steamships owned by Sir Donald Currie and Co. She 
was built and engined by Messrs. Barclay, Curle, and Co., 
Glasgow, and is of the same general type and dimensions 
as the Hawarden Castle and Norham Castle recently 
supplied to the same owners by Messrs. Elder and Co. 





The paddle-wheel steamer Apolo, of Havre, built by 
Messrs. William Denny and Brothers, and engined by 
Messrs. Denny and Co., Dumbarton, went down the 
Clyde on a trial run on Wednesday, the 4thinst. On the 
previous Thursday she ran the measured mile, and ob- 
tained as a mean of four consecutive runs a speed of 
15.16 knots per hour. 


On the 5th July, Helsingors Jernskibs-og Maskinbyggeri 
launched their tirst vessel, a spar-deck screw steamer 
named the Helsingir, 212 ft. by 29 ft. 9in. by 22 ft. 
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The engines are their own make and are of 500 indi- 
cated horse-power. She is built to Veritas first division, 
and is fitted with all recent improvements. 


A tteel paddle steamer, of 1215 tons, named the Riva- 
davia, and measuring 230 ft. by 30 ft. by 18 ft. Gin., was 
launched on Thursday, the 5th inst., by Messrs. Charles 
Connell and Co., Whiteinch, Glasgow. She is intended 
to run on the South American coast. The machinery is 
being supplied by Mr. David Rowan, Glasgow. 


The s.s. Plantagenet, built for Mr. John Bacon, of 
Liverpool, was launched on the 6th inst. from the works 
of Messrs. W. Allsup and Sons, of Briston, who are also 
the makers of the machinery. 
254 ft. ; depth of hold, 134 ft. ; dead weight capacity, 900 
tons. Class 100 A 1 Lloyd’s, and twenty years in red. Com- 
pound engines, cylinders 22 in. and 41in. by 30in. stroke 
and steel boiler. These as well as the hull were constructed 
from the drawings and specifications of Mr. Joseph R. 
Oldham, the superintendent engineer. 


Messrs. Napier, Shanks, and Ball, Yoker, near Glas- 
gow, launched, on the following day, an awning-decked 
steel screw steamer of about 1000 tons gross, named the 
Stroma and intended for the Napier Shipping Company, 
of Glasgow. The engines, which will indicate about 
800 horse-power, are being supplied by Messrs. Turnbull, 
Grant, and Jack, Glasgow. 

On the same day Messrs. William Denny and Brothers 
launched the Nuddea, a steel screw steamer of 2977 tons 
gross register, measuring 320ft. by 42ft. by 28ft. 6in., 
constructed on the cellular double-bottom principle 
throughout, and classed at Llbyd’s 100 A 1, three-decked. 
Messrs. Denny and Co. are supplying the vessel with 
compound direct-acting engines of 2300 indicated horse- 
power. The Nuddea is intended for the already magnifi- 
cent fleet owned by the British India Steam Navigation 
Company (Limited). 

The composite auxiliary steam yacht, Merrie England, 
400 tons, which was recently launched by Messrs. 
Ramage and Ferguson, Leith, went on a trial trip down 
the Forth last Friday. On the measured mile she 
attained the satisfactory speed of 9} knots per hour. She 
measures 141 ft. by 25ft. by 14ft., and is fitted with 
engines having cylinders of 17 in. and 34in. in diameter, 
with 22in. stroke, the boilers being fitted with Fox’s 
corrugated furnaces, and the working pressure being 85 lb. 

ver square inch. The owner, Mr. George F. Lees, Berry 
Hill, Mansfield, intends taking a trip round the world in 
the yacht. 





A steel screw steamer named the Pateena, and mea- 
suring 240 ft. by 31 ft. by 21 ft. 6in., was launched on 
Thursday, the 5th instant, by Messrs. A. and J. Inglis, 
Pointhouse, Glasgow. She has been built to the order, 
and under the superintendence, of Mr. H. R. Robson, 
Glasgow, for the Tasmanian Steam Navigation Company, 
of Hobart. The builders are supplying the Pateena with 
her engines, and along with them there will be combined 
all the latest improvements in machinery for working 
cargo and for navigating purposes. 

One of the largest iron screw steamers ever built at 
Aberdeen was launched on the 7th inst. by Messrs. Hall, 
Russell, and Co., Aberdeen. Named the Wing Sung, she 
is a vessel of 2500 tons gross, with a dead-weight carrying 
capacity of 2800 tons, and she has been built to the order 
of the Indo-China Steam Navigation Company, of Lon- 
don, for service in their China trade. She measures 300 ft. 
by 40 ft. by 24ft.,andis to be supplied with compound 
surface-condensing engines of 310 horse-power nominal, 
the cylinders being 36 in. and 72 in. in diameter with stroke 
of 4 ft. 6 in. Accommodation is being provided for 
carrying about 500 passengers. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Tron Market.—The warrant market was 
very active last Thursday, and at one time the quotations 
were 44d. per ton up, but the close was less firm. Prices, 
however, showed a further advance of 3d. per ton, making 
the gain on the week 74d. per ton. The transactions re- 
ported during the forenoon were done at from 47s. 6d. up 
to 47s. 84d. cash, also at 47s. 84d. up to 47s. 104d. one 
month, the market closing with buyers at 47s. 8d. cash 
and 47s. 104d. one month, and sellersnear. Business was 
done in the afternoon at from 47s. 9d. up to 47s. 11d. cash, 
also at from 47s. 104d. up to 48s. 1d. one month, and the 
close was sellers wanting 47s. 94d. cash and 48s. one 
month, with buyers near. Friday’s market was less 
active, and the gain of the previous day was lost, prices 
declining 33d. per ton. On forenoon ’Change there were 
transactions at from 47s. 10d. down to 47s. 8d. cash, also 
at 48s. down to 47s. 94d. one month, and at the close of 
the market there were sellers wanting 47s. 8d. cash and 
47s. 10d. one month, and buyers offering ld. per ton 
lower. Inthe afternoon business was done at 47s. 7d. 
down to 47s. 54d. cash, also at 47s. 94d. down to 47s. 73d. 
one month, and there were buyers at the close offering 
47s. 6d. cash and 47s. 8d. one month, with sellers near. 
On Monday the market opened firmer, and a moderate 
amount of heatenns was reported during the forenoon at 
47s. 7d., 47s. 6d., and up to 47s. 74d. cash, also at 47s. 9d., 
47s. 84d., and up to 47s. 94d. one month. Seilers at the 
close of the market were wanting 47s. 73d. cash and 
47s. 10d. one month, with buyers near. In the after- 
noon transactions were reported at from 47s. 8d. down to 
47s. 6d. cash, and from 47s. 10d. down to 47s. 8d. one 
month ; and at the close of the market buyers were offer- 
ing 47s. 64d. cash and 47s, 84d. one month, with sellers 
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near. Yesterday’s market was also firmer, and business 
was done on forenoon ’Change at from 47s. 7d. up to 
47s. 9d. cash, also at 47s. 9d. up to 47s. lid. one month ; 
and at the close of the market sellers were asking the 
top prices, with buyers near. There were transactions 
in the afternoon at 47s. 9d. and 47s. 94d. cash, also at 
47s. 114d. and 48s. one month, with buyers at the close 
offering the top prices, and sellers near. The prices pre- 
vailing yesterday have been maintained to-day, and a 
slight advance has been made. During the forenoon 
there were transactions at 47s. 10d., 47s. 94d., and up to 
47s. 10}d. cash, also at 48s. and 48s. 0}d. one month, and 
at the close there were buyers at 47s. 10d. cash and 48s. 
one month, with sellers near. Business was done in the 
afternoon at 47s. 10d. and 47s. 10}d. cash, also at 
48s. O4d. and 48s. 1d. one month, and subsequently there 
were sellers wanting the top prices, with 5 near. 
The market was quiet and steady. Both the increased 
activity of the past few days and the advance made in 
prices may in a large measure be traced to extensive trade 
operations, much of the activity being doubtless due to 
the closing of oversold accounts. On the part of the out- 
side element there is still an unwillingness to act other 
than cautiously, but there is no doubt that the market is 
assuming a more solid appearance, of which, indeed, 
there are various indications. Of late an idea has 
largely prevailed to the effect that there was a period of 
low prices to be passed through, but that notion is 
not now so prevalent as it was. The better reports that 
are coming to hand from various iron manufacturing and 
iron-producing centres have very probably assisted to 
bring about the improvement that is showing itself. 
Some new orders, though on a limited scale, are being 
placed on United States account, and the demand from the 
Continent remains quiet. A number of people were con- 
fidently expecting some days ago that the Monkland Iron 
Company would resolve, at an extraordinary general 
meeting held last Monday, to stop the whole or part of 
their works, and they speculated on the prospect of the 
make of pig iron in Scotland being consequently reduced. 
But the shareholders present resolved by a majority to do 
otherwise and to support the majority of the directors, 
who were in favour of continuing all the furnaces in blast. 
There is no doubt, however, that with 113 blast furnaces 
being in operation just now, as against 108 at this time 
iast year, the actual production is in excess of the con- 
sumptive demand. But some consolation may be found 
in the fact that makers are not now the pressing sellers 
that they were quite recently, so that their position is 
more encouraging than it was. Up to the present the 
business in hematite pig iron has not responded freely, but 
has rather acted as a drug, for the price of the com- 
modity still remains exceedingly low, down as low even as 
49s. per ton for the usual proportions of Nos. 1, 2, and 3 
brands, f.o.b. at Cumberland ports. Thestock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
584,982 tons, ascompared with 584,642tons yesterday week, 
showing an increase of 340 tons during the week. Last 
week’s shipments of Scotch pig iron amounted to 12,398 
tons, as against 13,273 tons in the preceding week, and 
10,474 tons in the corresponding week of last year. Of 
the total there were shipped to the United States 1385 
tons; to Canada, 990 tons; to India, 350 tons ; to Aus- 
tralia, &c., 520 tons; to Italy, 320 tons; to Germany, 
1525 tons; to Russia, 1850 tons; to Holland, 550 tons; 

3elgium, 275 tons; to Spain and Portugal, 220 tons; to 
China and Japan, 200 tons ; and to other countries lesser 
quantities. 


The Finished Iron Trade.—A good deal of activity has 
prevailed in the finished iron trade during the past week 
or two, as there has been a considerable push for imme- 
diate delivery before the actual commencement of the 
summer holidays. Of late, however, there has been com- 
paratively little new business entered into. Almost all 
sorts of manufactured iron remain firm in price, but 
without any material change. 

Fast Passages of a Cape Mail Steamer.—The Union 
Company’s steamer Moor, Captam Caines, built and 
engined by Messrs. James and George Thomson, Glas- 
gow and Clydebank, which left Cape Town with the 
mails on the 19th ult., arrived at Plymouth last Saturday 
evening at eight minutes past seven, having made the 
fastest passage as yet of any of the Cape mail liners, her 
gross run being 18 days 2 hours 28 minutes, and net 
steaming 17 days 2] hours 5 minutes. Her outward run 
was also the fastest on record. The accompanying par- 
ticulars of both passages may be of interest : 


Outward Passage. 


Left Plymouth...4th May 1883,2.0 p.m. 
Arrived Madeira 8th ‘a 5.30 a.m. =3days 15h. 50.m. 


Left a 8th a a.m. 
Arr. Cape Town 23d ee 3.7 a.m. 

Lok, mm, d. h. m. 
Gross passage 18 13 7 | Net passage 18 10 37 


Average speed for net passage, 13.36. 
Homeward Passage. 
Left Cape Town...19th June, 1883, 4.40 p.m. 
Arrived Madeira...8rd July, ,, 10.12 p.m.=14 daysdh. 
Left : 4th a.m. 


’ 1 ’ ’ ee 
Arrived Plymouth {th pe 7.8 p.m. 
. h. m. d. h. m. 
Gross passage ... 28 218 | Net passage 17 21 5 


Average speed for net passage, 13.51. 

Mining Institute of Scotland.—The first Glasgow meet- 
ing of this institute was held in Glasgow last Thursday 
evening, Mr. James McCreath, M.E., president, in the 
chair. There was a very large attendance of members. 
After the transaction of some formal business a dis- 
cussion took place on a paper read at a former meeting 
on ‘*Spontaneous Combustion of Coal in Ships.” Some 
valuable remarks were made on the subject by several o: 





the speakers, amongst whom there were Mr. Ralph 
Moore, H.M. Inspector of Mines; Mr. Laurence Hill, 
C.E.; Mr. F. J. Rowan, C.E.; and Mr. Cowan, of 
Carron Ironworks. The members subsequently witnessed 
two very successful exhibitions of electric lighting in the 
premises of the Edison Electric Light Company, and 
of Messrs. Norman and Son. In both cases the desire 
was to get all the information available as to the economy 
and the best methods of lighting the workings of coal 
mines by means of incandescence lamps. 


Messrs. R. Steele and Co.—A feeling of very great 
regret has been caused this week in Greenock and 
all over the Clyde by the announcement that the well- 
known and highly respected firm of Robert Steele and 
Co., shipbuilders and engineers, have been compelled to 
suspend payments, with the view of consulting their 
creditors as to the best method of liquidating their estate. 
This step has been found expedient in consequence of 
heavy losses sustained in business and through the ill 
health of Mr. Robert Steele, the senior partner of the 
firm. In order to avoid loss on current contracts the 
works are being continued in operation till further instruc- 
tions can be obtained by the firm from their creditors. 


Railway Improvements at Dalkeith.—A correspondent 
in Edinburgh writes to say that he has had the privilege 
of inspecting on the Newbattle Colliery Railway a new 
method of securing permanent rails to their sleepers. It 
has been invented and patented by Mr. John Morrison, 
agent, and Mr. Armstrong, manager. The fittings which 
Messrs. Morrison and Armstrong have introduced are of 
a substantial character. The blocks consist of metal, 
with transverse iron sleepers. With the exception of an 
oak slip used as a cushion under the bearing of the rail, 
no wood is employed; while, by the use of an outside 
fixed bracket and an inside swivel, fish-plates, keys, 
chairs, &c., are dispensed with, and by a simple arrange- 
ment, each joint is safely locked. Judging by what has 
already been laid down in the colliery, he is persuaded 
that four miles of permanent way could be laid down for 
one in the old style, and in the same length of time. In 
addition to this, considering the average duration of wood 
sleepers to be about ten years, after which its commercial 
value is almost ni/, metal may be computed to last 
forty years, after which its value may be found to be 
one-half its original cost. He says he has been assured, 
after careful calculation, that the first cost of the new 
style is found to be 25 per cent. cheaper, and the weight 
of material 25 per cent. less than the prevailing system ; 
neither will it require one-half the daily supervision. 
The saving in ten years by this method may be roughly 
computed to be 1000/7. per mile. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, ‘Wednesday. 

Goole, Epworth, and Owston Railway.—At a meeting of 
the Goole Chamber of Commerce a resolution has been 
unanimously agreed to inviting the Great Eastern Rail- 
way Company to come to Goole by means of the proposed 
line, and support the bill in its further progress through 
Parliament. The Chamber requested the directors of the 
Great Eastern to receive a deputation to record their 
great satisfaction at the decision of the committee, and 
to thank Mr. Bartholomew and other gentlemen for their 
services, while expressing their hope that improvements 
and extensions may be quickly undertaken, not merely in 
the port itself, but also in the river between Goole and 
Hull, so that vessels of increased burthen and greater 
tonnage may be induced to frequent the port. 


The Proposed Gift of the Sea Defences.—At a meeting of 
the Bridlington Local Board, Mr. Lee Steer-Steer pre- 
siding, the Clerk read a letter which had been received 
from Lieutenant-Colonel Rhodes, Westhaugh, Ponte- 
fract, the owner of the new Burlington estate, in which 
he propounded a scheme for the erection of a sea-wall 
and the formation of a causeway and marine drive about 
three-quarters of a mile in length. Colonel Rhodes pro- 
posed to transfer to the Board that portion of the estate 
commencing at the stone slipway, and continuing along 
its seaside boundaries to its southern extremity, a dis- 
tance of three-quarters of a mile or thereabouts. The 
transfer also included the existing sea-wall and its basin 
or hollow behind, recovered from the sea. On the part of 
the Board, he required that they should construct a sea- 
wall of concrete in continuation of the existing one to the 
extremity of the estate, lay down a main sewer drain for 
a distance of at least half a mile, forma causeway of 20ft., 
and a seaside drive of 40 ft.in width, &c. The writer con- 
cluded by requesting the Board to call a public meeting 
of the ratepayers to consider the proposal. A discussion 
ensued, in the course of which the generally expressed 
opinion was that the scheme was impracticable so far as 
the Board was concerned. 


Sheepbridge Coal and Iron Company, Limited. — The 
half-yearly dividend, at the rate of 5 per cent. per annum, 
on the C Guaranteed Preference Shares, will be paid on 
the 14th inst. The coal at the Clapwell sinking was 
won last week. The seam is at the top hard, and the 
thickness was found to be 6 ft. The depth of the shaft is 
285 yards to the top of the coal. 


Davy Brothers, Limited.—The eleventh annual general 
meeting of Davy Brothers, Limited, engineers, was held 
at the Cutlers’ Hall yesterday. Mr. David Davy pre- 
sided. The report, as presented by the directors, was 
adopted ; a dividend of 33s. 9d. was declared, being equal 
to 74 per cent. on the paid up capital. 1000/7. was written 
off the goodwill account, reducing the latter (which 
originally stood at 14,0007.) to 5000/., and 11491. 7s. 7d. 
was carried forward to next year. Mr. Wm. W. Wood, 
who retired by rotation, was re-elected a director. 
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(For description, see page 33.) 








STEAM STEERING GEAR, CONSTRUCTED BY THE HARRISON PATENT STEERING ENGINE COMPANY, LIMITED, SALFORD. 











(For description, see page 33). 


THE JANNEY CAR COUPLER. 
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LAUNCH ENGINE, CONSTRUCTED BY MESSSRS. M. PAUL AND CO., 
(For description, see page 29). 


DUMBARTON, 


STEAM PUMP, CONSTRUCTED BY MR. JOHN COCHRANE, BARRHEAD. 
(For description, see page 38). 
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E MANURE QUESTION IN 
LORDS. 

THERE is perhaps no other action of every-day 
life upon which more wise saws and deprecatory 
maxims could be strung together than that of per- 
sistence in a losing game; yet where are they all at 
the critical moment when they ought to be put in 
force? What we are about to narrate is another 
illustration of their futility. 

On the 15th ultimo we drew attention to the 
vagaries of certain members of the House of Com- 
mons who had been agitating the subject of manure 
tolls as a grievance, in, as we supposed, the agri- 
cultural interest ; we however then dealt with the 

uestion solely as it bore upon the practice of the 
ouse in relation to rules of procedure, and under 
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the contention that if people nursing an alleged 
hardship could induce a considerable majority at 
a sitting of that assembly to pass a Standing Order 
dealing with their case, they had achieved a feat of 
some importance and might reasonably be expected 
to stand the hazard of the die they had cast. We 
showed, too, that the parties we were dealing with 
were unable or unwilling to appreciate this kind 
of reasoning, for the game having gone against 
them on the first throw, they tried a second, 
threatened a third, and appeared ready to keep it 
alive until their demands were satisfied, had not 
common sense entered abruptly into the contro- 
versy and shut them up ; whereupon, holding, with 
Shakespeare, that when the breath is out, a man 
should die and there an end, we considered the 
matter settled and done with. It seems that we 
reckoned without our host, for on perusing the 
Minutes of the House of Lords at a subsequent 
date, we found the wire-pullers not only alive but 
kicking there as lustily as ever against the shins of 
two of the victims they had selected for manipu- 
lation in the lower chamber, namely, the ‘‘ Windsor, 
Ascot, and Aldershot,” and the ‘‘ Oxford, Ayles- 
bury, and Metropolitan Junction” Railway Bills. 

We are not, however, altogether sure whether 
our quondam acquaintance, the agriculturist, is 
the acting party on the present occasion, or 
only the catspaw in the hands of others ; for the 
Minutes of Evidence before the Lords’ Committee 
on the Oxford case, which we have been reading, 
lead one to suspect that particular traders are inti- 
mately mixed up with the movement ; be this as it 
may, the motives and action remain the same and 
present the appearance of an attempt to cut into an 
open question at an untimely season and with a 
view to obtain advantages by a side wind which 
might be turned to account hereafter. 

Now there are two modes of opposing a private 
Bill in Parliament: it can be attacked at one of the 
stages to be passed in the body of the House, which 
is an inexpensive, and, witha majority at your back, 
a tolerably safe course to pursue, or it can be followed 
to committee by the ordinary process of petition, 
which is a costly and uncertain method, and in- 
volving, as will be seen presently, shoals ahead 
from which the other system of navigation is per- 
fectly free. The present agitators have tried both 
these alternatives, and are consequently, like the 
traditional Scotchman who had acted similarly with 
respect to honesty, an authority as to which is the 
better policy. 

In the House of Lords, then, petitions were pre- 
sented purporting to be on behalf of farmers, 
traders, &c., in the districts of the respective lines, 
against the Windsor and Ascot and the Oxford and 
Aylesbury Railway Bills; but here, again, with 
the perversity which has accompanied it throughout, 
the strategy of the pursuers (as the Scotch say) 
was at fault, for instead of trying their case against 
the Windsor Bill, opposed by the South-Western 
Company without hope of compromise, they elected 
to convert themselves into the sole petitioners 
against the Oxford and Aylesbury line, thereby 
bringing that Bill into the opposed list, and entail- 
ing the consequent expenses of counsel, witnesses, 
and House fees, which would practically have been 
unfelt by the promoters of the Windsor Railway, 
while the whole affair, so far as we can learn, 
appears to have had nothing better to back it up 
than that the petitioners wanted a test-case for 
their own purposes. 

We may also point out in passing that both peti- 
tions were identical in terms, and contain this 
novel passage in an instrument of destruction, viz., 
‘Your petitioners are interested as farmers, traders, 
merchants, or otherwise, in the rates for the 
carriage of goods over the proposed railway, inas- 
much as the proposed railway will be the sole or 
the most convenient means for the conveyance of 
their goods.” The proverb tells us there’s many a 
true word spoken in jest, but here is balm in male- 
volence. 

Mr. C. A. Cripps conducted the case of the pro- 
moters single handed and in a way which bodes 
well for his future career. He placed before the 
Committee in a lucid and dispassionate mauner the 
history of the open fight in the House of Commons, 
and also boldly attacked the Great North of Scot- 
land case before the Railway Commissioners, that 
being the stronghold of the petitioners ; making it 
clear with regard to the latter that even if the law 
were with them, which seems to be denied by 
competent persons interested, there was no parallel 
between the two Bills, inasmuch as the North of 





Scotland Company went for an alteration of exist- 
ing rates, whereas this was a fixing of them in the 
first instance. 

Dr. Hunter, assisted by a junior who never came 
into play at all, represented manure (figuratively 
of course), and judging by the minutes, we should 
say the doctor must have wished himself well out of 
it at a very early stage of the proceedings, for it 
strikes us that a man new (unless our memory de- 
ceives us) to Parliamentary Committee practice, 
having to tackle two such witnesses as the Duke of 
Buckingham and Mr. Grierson as a first experience 
before a Committee of the House of Lords, and on 
a racketty case, is by no means in an enviable posi- 
tion. 

The merits of the Bill, so far as tolls were con- 
cerned, turned principally upon the impossibility 
of lower rates than those inserted, being compatible 
with raising capital for construction of the line, 
which was very ably put by the Duke of Bucking- 
ham ; this appears to have taken the counsel a little 
aback, although he tried, dexterously enough, to 
turn it to his own account ata later stage. His 
very limited cross-examination of the Duke tended 
to show that the railway was meant to be part of a 
through communication and was an expensive line 
to make; the first of which the witness admitted 
was probable, but denied the latter. 

The Duke of Buckingham was followed by Mr. 
Grierson, than whom no more competent Parlia- 
mentary witness ever entered the box. He ex- 
plained the whole question of rates in his usual 
way, and supported the Duke of Buckingham’s 
view as to how alteration in the tolls before the 
Committee would act upon raising the capital for 
the dine under discussion. Dr. Hunter was a little 
more in his element with Mr. Grierson, for here he 
mounted his hobby, the Great North of Scotland 
case, which, with more skill than relevance, he 
rode against the general question of manure tolls 
throughout the kingdom, taking, probably for 
appearance sake, a passing glance at carrots and 
turnips in the Bill before the Committee, as it were 
incidentally and upon the road to the main point. 
But Mr. Grierson was quite equal to the occasion, 
and maintained his position with his accustomed 
caution and ability, and thus ended the proceedings 
of the first day, the promoters’ case being still open 
and a very gloomy horizon ap»arently hovering 
over that of the opponents. 

At the commencement of proceedings on the 
morrow Dr. Hunter stated, inter alia, that very 
serious consideration had been given by the peti- 
tioners to that portion of the Duke of Buckingham’s 
evidence in which he intimated that they might not 
be able to get the line if there were any substantial 
alteration in the rates which were proposed in the 
Bill. That they could not but recognise that his 
Grace was in a better position to judge of that 
question than they could possibly be, and they 
were, therefore, bound to accept that view of his 
Grace, and under those circumstances the opponents 
of the Bill felt that they ought not to proceed 
further with the opposition. 

Read between the lines and by the light of what 
had preceded it, there seems little difficulty in 
putting one’s own construction upon what this 
strategical movement was intended to cover; never- 
theless, as before stated, it was ingeniously done, 
though, like much other good seed, it fell upon 
barren soil. 

At the conclusion of the doctor’s statement Mr. 
Cripps applied for costs against the pettiioners, on 
the plea that the promoters had been vexatiously 
put to the expense of meeting a groundless case, 
which Dr. Hunter, as in duty bound, expressed 
great surprise at, and argued against in his own 
fashion ; but the Committee, after adjourning over 
a clear day, probably for the purpose of consulting 
Lord Redesdale upon the point, awarded costs to 
the promoters accordingly, being, as we are in- 
formed, a novel, if not unprecedented event in the 
annals of private Bill legislation, the general ten- 
dency of costs being in the other direction. 

From all the foregoing, when put together, this 
moral may be deduced, viz., that perseverance 
per seis not always a virtue, and that setting up 
as a precedent the obstinate practice attributed to 
the British nation of declining to recognise when 
they are beaten, is sometimes attended with dis- 
astrous results. 

The last scene of all that (for the present) ends 
this history may be conveyed to the reader’s ima- 
gination by the following picture. A few gentle- 
men (some in bucolic garb) forming a committee 
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of the petitioners congregated in a Parliametary 
agent’s office, and contemplating with doleful 
visage the buxom figures which represent the costs 
pro and con of the celebrated test case of session 
1883 upon the classification of artificial manure, 
while calculating as a mental set-off how much of 
the difference accruing upon the Oxford and Ayles- 
bury railway tolls, reduced in accordance with their 
desires, would have been required to cover the 
amount, and how long they might have been in 
realising it. 








THE LOCKERBIE COLLISIONS. 

Tse report of Major Marindin, giving the result 
of his inquiry into this accident, in which seven 
people were killed and fifty-three injured, has just 
been issued, and both the railway companies and the 
public, as well as the Board of Trade, cannot fail 
to be interested in it. Though by no means so 
serious in its results as many other collisions, the 
circumstances of the disaster at Lockerbie are 
somewhat peculiar, and may lead to important 
results. Briefly the facts are as follows : 

On the 14th of May last the 8.40 p.m. up-pas- 
senger train from Stranraer, while running into 
Lockerbie Station on the Caledonian Railway, 
253 miles north of Carlisle, at 11.25 P.m., over- 
ran the signals, and came slightly into collision 
with a goods train from Carlisle, which had just 
come to a stand across the junction on the down 
main line. No one was injured by this first 
collision, but several wagons were thrown off the 
rails foul of the up main line. At this moment the 
9.15 P.M. up main line train from Glasgow to Euston, 
consisting of two engines and tenders and fourteen 
carriages, was about 360 yards off, running probably 
over fifty miles an hour, and the signals showing a 
clearroad. When the wagons fell across the up line, 
the home signal was promptly thrown up to danger, 
and although there was time for the two engines to 
be reversed, it was too late to stop the mail, which 
dashed into the goods wagons with scarcely abated 
speed. ‘‘The leading engine” the inspector 
goes on to say, ‘‘swerving to the left, ploughed 
into the low wooden platform, and was overturned 
on its right side, 83 yards south of the point of 
collision, and providentially clear of the main line, 
so that the tender of this engine, which became 
detached from it, the train engine, and the re- 
mainder of the train, were not brought to a sudden 
and abrupt stand, but after leaving the rails ran 
over the sleepers and ballast for over 200 yards 
before stopping.” There was thus an almost entire 
absence of telescoping of the carriages, which is 
generally so fatal in the event of these sudden 
obstructions, and, no doubt, as Major Marindin 
points out, the loss of life would probably have 
been far greater than it was, the train being very 
full, if the pilot engine had been upset across the 
main line, as was indeed what was most likely. As 
it was, although the train engine and the train 
were off the line, yet the vehicles were all standing 
on their wheels, and no couplings were broken 
except that between the pilot engine and _ its 
tender. 

The cause of this calamity is no doubt in the 
first instance attributable to the carelessness of 
the driver of the Stranraer train, and the loose 
system of working practised at this junction. Had 
the Stranraer train, however, been properly 
equipped with continuous brakes instead of with 
only two hand brakes, it would in all probability 
never have struck the wagons at all, andthe up main 
line would not have been obstructed. But this is 
not the point. Obstructions at very short notice 
are what must be looked for so long as railways 
exist. The same result has been brought about 
before by the breaking of a rail, or one of the wheels 
or axles of a goods train, and experience shows 
that it is by no means an uncommon thing for one 
main line to be fouled from the other. The 
Abbotts Ripton collision on the Great Northern 
Railway will occur to many as a case in point. 
Since, then, we may at any time be placed in a 
similar position, in what direction must we turn for 
asafeguard? In face of emergencies so sudden, it 
is of course well to talk of the block system, the 
interlocking of points and signals, better paid men, 
shorter hours of labour, &. When all were pre- 
sent, and none fail as at Lockerbie, the only ap- 
pliance which can be of the least service is a 
continuous brake modelled on the lines of the 
Board of Trade conditions. Such an appliance was 
distinctly absent on this occasion. We learn from 





the report that ‘in the mail train the leading engine 
was fitted with an ordinary hand-brake on the 
tender ; the train engine was fitted with a Westing- 
house brake, working blocks on the driving and 
trailing wheels of the engine and on the tender 
wheels; the front brake-van was connected with 
the two vehicles behind it by the patent chain- 
brake, which could be applied from the train engine 
as well as by the guard in the brake-van ; the four 
centre vehicles were fitted with the chain-brake and 
connected with the centre brake-van, but there was 
no guard in the van; and the four rear vehicles 
were fitted with the chain-brake, which could be 
apphed only by the guard in the rear brake-van. 

Thus the whole of the vehicles in this train, 
except the luggage van, which was next to the tender, 
and the two corridor sleeping saloons, which had 
only the chain under them, without brakes, 
were fitted with the chain brake in three sections, 
but it was only available on seven out of the four- 
teen vehicles. 

The total weight of the train was 270 tons, and 
the weight on the braked wheels (leaving the centre 
four vehicles out of the calculation) was 126 tons 
5 ewt., or a little under one half of the weight of 
the train, while the train driver had control over 
73 tons, with two different descriptions of brakes, 
or a little over one quarter of the weight of the 
train. 

It is by no means pleasant to feel that some of 
the fastest and most important trains in the king- 
dom are designedly running with only one quarter 
of the weight of the train in the hands of the driver, 
controlled by two different brakes, and that the 
driver of the leading engine (in the case of two 
being required) has no command of the train at all. 
We believe a large proportion of the express 
trains on the North-Western route are run by 
two engines, and, as Major Marindin points out, 
it is the driver of the leading engine who is in 
the best position to see any obstruction. Major 
Marindin goes on to say: ‘It is more than pro- 
bable that if this poor fellow, who was killed, had 
had at his command a quickly-acting continuous 
brake throughout the whole train, he might have 
done much to reduce the speed before the collision 
took place.” In view of the lofty position taken 
up by the London and North-Western Company, 
we think many people will be surprised to learn 
that, in spite of the eulogies on the chain brake 
which we have periodically had to read from Mr. 
Moon, the trains controlled by this company, 
though fully equipped with their own pet appliances, 
have brakes available on only seven out of fourteen 
vehicles ; that is to say, there is no guard to attend 
to the centre section of four vehicles, and the chain 
brake does not act at all on the guards’ vans. But 
this is not all. The Caledonian Railway, upon which 
this accident occurred, is virtually a continuation 
of the London and North-Western line, and part 
of the stock is jointly owned. Upon this point 
we cannot do better than quote Major Marindin’s 
pungent and very sensible remarks. He says: 
‘*The Caledonian Railway Company have adopted 
the Westinghouse continuous break, and are rapidly 
bringing it into use all over their system, but, as 
the London and North-Western Railway Company 
do not approve of this particular form of brake, the 
absurd anomaly presents itself of the most impor- 
tant trains upon a railway which has adopted a 
good continuous brake being run without this 
brake throughout the train, because another rail- 
way in connexion with it belongs to a company 
which have not yet adopted any continuous brake 
fulfilling the requirements of the Board of Trade, 
and arenowexperimenting with athird form of brake. 
If the two West Coast Companies cannot agree 
upon the same continuous brake, it is not too much 
to ask that the whole of the stock composing these 
important through trains should be so fitted that 
the passengers may have the protection of an 
efficient continuous brake, no matter which com- 
pany’s engines are attached.” 

It is not unlikely that after such a very strong 
expression of opinion, and such an exposure, the 
Caledonian Company may insist upon equipping the 
West Coast Joint Stock with the Westinghouse 
brake, so that they may, on their own line, have the 
privilege of taking as great precautions for the safety 
of their main line trains, as they consider essential 
for the other trains on their system. 

What the uninitiated public find so hard to under- 
stand is, why on one part of the North-Western 
route, the Westinghouse brake is considered 
essential for safety, while on another part further 





south, an inferior appliance is considered good 
enough. The causes which led to the accident at 
Lockerbie may be repeated at any moment on any 
other line in the kingdom, and yet many railway 
companies are quite unprepared with the means of 
preventing similar or even more disastrous results. 
Upon the East Coast route from King’s Cross to 
Edinburgh the same ‘‘absurd anomaly” presents 
itself as on the West Coast. The Great Northern 
Company’s carriages are fitted with the Smith 
vacuum brake as well as the East Coast through 
trains, although the North-Eastern, North British, 
and Caledonian Companies, who are joint pro- 
prietors in these trains, have adopted the Westing- 
house brake as the brake of their system. Several 
bad accidents entailing great loss of life have 
occurred on this route, in which the Smith’s vacuum 
brake was not of the slightest service, yet the 
same ‘ absurd anomaly” continues to exist. 

If further support were wanted by the Board of 
Trade, it may be found in such accidents as that 
at Lockerbie, which thoroughly justifies them in 
the position they have taken up on the brake 
question, not only by urging ‘‘ uniformity,” but in 
their demand for a brake upon the best principles. 

By some it may be thought that this was not a 
case where an automatic brake was required, since 
the carriages remained coupled together. This 
fact speaks highly for the strength of the couplings, 
but, the propriety of being able to restrain carriages 
which have broken away, is but a small part of the 
value of a good automatic brake. The fact can- 
not be too often repeated, or too strongly insisted 
on, that it is impossible for a brake to act instan- 
taneously and simultaneously upon a long train 
unless it is constructed on the automatic principle, 
and nothing but a brake which can be instan- 
taneously applied can be of service in such sudden 
emergencies. Moreover, in the present instance, 
had there even been time for a non-automatic 
brake to be of service, it would at once have come 
off, when the engine separated from its tender. 

In a recent issue we drew attention to the fact 
that a bill was to be brought into the House of 
Lords, to enforce the adoption of continuous brakes, 
to which the Board of Trade promised their 
support. It is clear that nothing can strengthen 
the hands of the Board more than the exposure of 
such shortcomings as are illustrated in the report 
we have just been noticing, and if it only leads 
the railway companies and the public to awaken to 
a proper sense of the situation, the experience 
gained at Lockerbie will not have been bought in 
vain. 

It is, however, to say the least, by no means 
creditable to our railway leaders that an indefinite 
number of lives should be lost, and much capital 
squandered, before an improvement so much needed 
can be effected, and then only by the spur of com- 
pulsory legislation. 


THE CHANNEL TUNNEL SCHEME. 
(Concluded from page 18.) 

ATTENTION will now be directed to the engineer- 
ing phase of the subject, which will probably 
have more interest for our readers than those 
dealing with the commercial and military points 
involved. 

The evidence given before the Committee by 
Sir John Hawkshaw, the only engineer examined 
as to the construction of a Channel Tunnel, was to 
the following effect. In 1865 he began to con- 
sider the practicability of forming a submarine 
tunnel, and in conjunction with the late Messrs. 
Brassey and Wythes, carried out considerable in- 
vestigations in the Channel; they bored through 
the cliffs on the French and English coasts, and 
by means of a steamer thoroughly examined the 
bottom of the Channel from side to side ; the object 
of these operations being to ascertain the thickness 
of the chalk, and also its continuity across the 
Channel. From these investigations he came to 
the conclusion that it was practicable to solve the 
problem of communication with the Continent, 
by means of a tunnel bored through the chalk. 
Subsequently, interviews were held with Lord 
Clarendon and Mr. Gladstone, and a company was 
formed, under the presidency of Lord Richard 
Grosvenor, in 1872, to which, since that time, with 
Mr. Brunlees as a colleague, he had acted as engi- 
neer. 

Judging from his experience with the tunnel 
under the Severn, of which he was engineer, for 
the Great Western Railway Company, and from 
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that of Mr. Brunlees with the Mersey tunnel, he 
considered that the geological strata would be 
less troublesome in the construction of the Channel 
Tunnel than had been the case with the execution 
of those works; and its maintenance when made 
would be exceptionally easy. The strata through 
which it would be practicable to construct the 
tunnel consist of a belt about three miles wide 
extending across the Channel, and there is no other 
part of the Channel through which a tunnel could 
be made with any degree of certainty. The depth 
of the tunnel below the bed would be at its mini- 
mum about 160 ft. to 180 ft., and about 300 ft. 
near the shore. His estimate for the thirty miles 
of tunnel, inclusive of the twenty-one miles ac- 
tually under the sea, together with provision for 
the cost of pumping and ventilation, and the pay- 
ment of interest during construction, amounted to 
eight millions, and the time occupied in carry- 
ing out the works would not be less than eight 
years, possibly ten. With regard to the earn- 
ing power of the undertaking, he assumed that 
on its completion two millions of passengers 
would use it per annum, and taking the ave- 
rage fare at 6s. the receipts would be from that 
source 600,0001. The goods traffic he put at 
1,200,000 tons, which, at an average charge of 5s. 
per ton, would produce 300,000/., together 900,0000. 
Working expenses being taken at 40 per cent., 
there would remain sufficient to pay 63 per cent. 
on the estimated cost of eight millions. He con- 
sidered that the proper mode of working would be 
for the South-Eastern, and London, Chatham, and 
Dover Companies, on this side, and the Northern 
of France on the other side, to arrange to work 
the tunnel railway under the control of an inter- 
national commission. As he had assumed that 
the tunnel would be worked by ordinary loco- 
motives, artificial ventilation would of course be 
necessary, and there would be no difficulty in pro- 
viding fans with adequate engine power at each 
end, which would amply secure sufficient purity of 
atmosphere. 

The means which he had long ago suggested for 
the purpose of blocking the tunnel, on account of 
military necessity, were, to forma shaft from the 
tunnel terminating near or within a fort, and to 
place around this shaft a large mass of shingle so 
arranged that upon drawing up a door it would run 
down the shaft and fill up the tunnel beneath it in 
a very effectual manner. He also thought mines 
might be formed behind the side walls of the tunnel 
which, on an alarm being given, might be filled with 
some explosive material and fired so as to destroy 
that part of the tunnel, but he thought it very un- 
desirable that these mines should be constantly kept 
filled with the necessary materials, and arrangements 
made by which they could be fired at a minute’s 
notice from distant places. He thought most people 
would certainly decline to go through the tunnel if 
there were to be a large mass of dynamite or gun- 
cotton waiting there until some one touched a 
button and exploded it. The blowing up of the 
tunnel by any of these means would only destroy 
that portion immediately affected, and would not 
reach the surface and let in the sea so as to destroy 
the whole work, but the damaged portion could 
probably be repaired in two or three months, and 
the traffic through the tunnel restored. In ad- 
dition to these contrivances for blocking the 
tunnel it might be advisable to have means under 
control of letting in water to a limited extent so 
as to flood it sufliciently to prevent only through 
passage. 

Colonel Beaumont, who was examined with 
reference to the ventilation of the tunnel, stated 
that he had no doubt, if ordinary locomotives were 
used, great difficulties would be experienced in 
working the traffic, such as were experienced in 
the Mont Cenis Tunnel, the entrances to which 
were at great differences in level, and when the 
wind blew from the higher to the lower side it was 
for a long time filled with impure air; the same 
effect was also experienced in the St. Gothard 
Tunnel, where the difference in level between the 
two ends was somewhat less, but there the traflic was 
much smaller at present. In both these cases, how- 
ever, there was little or no attempt at artificial 
ventilation, which, under the circumstances would be 
absolutely necessary in the Channel Tunnel if the 
ordinary mode of working were adopted. Engines of 
the enormous power of 3000 horses would, in his 
opinion, be required to drive the fans necessary to 
secure an imperfectly pure atmosphere if coal- 
burning locomotives were made use of, and the 460 





horse-power proposed for the purpose by Sir John 
Hawkshaw would be ridiculously inadequate. The 
system he proposed would entirely get over these 
difficulties, and the power required by the other 
system would be utilised in the compression of air 
which would be the motive power of the engines 
he would employ, and in working the traffic through 
the tunnel these would, instead of giving off noxious 
vapours, pour out continually volumes of pure air 
in sufficient quantity to secure the perfect ventila- 
tion of the tunnel. 

These engines constructed by him on this princi- 
ple, with air pressures up to 1000]b. to the inch, 
had been satisfactorily working on tramways for 
the last three years, and it would be quite possible 
to conduct the tunnel traflic with such machines 
precisely in the same manner, and with the same 
ease as with ordinary locomotives. The experi- 
ments which up to the present had been made 
proved conclusively that one cubic foot of air under 
a pressure of 1000 lb. to the inch will take a gross 
weight of three tons a distance of one mile. If a 
proposed train for the tunnel service weighed 2000 
tons, the expenditure under those conditions would 
be 70 cubic feet per mile run, and 2500 cubic feet 
of air at atmospheric pressure would be evolved per 
minute per train. There would be no difficulty in 
constructing an engine to do this work, but its 
weight would be rather more than that of a steam 
locomotive of the same power, as a sufficient reser- 
voir of compressed air would have to be taken with 
it. He had also considered the pneumatic method 
of working the train—that is to say, blowing the 
train before a current of air—but there were practi- 
cal difficulties which put it on one side altogether. 
The next best system was that of rope traction, 
which he thought might be usefully employed in 
taking or assisting the trains up the inclines at each 
end. 

Colonel W. Yolland, Chief Inspector of Railways 
to the Board of Trade, considered that the maxi- 
mum speed of the trains should be limited to forty 
miles per hour for passenger trains and to half that 
speed for goods, and that the two descriptions of 
trains should be kept entirely separate ; the work- 
ing hours should not be more than eighteen during 
the day, in order to allow of the efficient main- 
tenance of the way and works ; one train an hour 
for fourteen hours each way carrying 300 passengers, 
and eight goods trains each way in the remaining 
four hours would in his opinion be ample for the 
traffic. A maximum of 54 or 60 trains each way 
might be run, but the number 250 each way 
spoken of was quite impossible. Two separate 
single line tunnels in the place of one with a double 
line, would be a safer mode of construction for the 
working of the traffic, though under those circum- 
stances the ventilation might be more difficult, 
special precautions would have to be taken to pre- 
vent two trains being on the same line at the same 
time on the approach gradients. He was doubtful 
whether a satisfactory mode of ventilation could be 
devised, and the subject appeared to him so im- 
portant that he thought the work ought not to be 
authorised until this question had been satisfactorily 
cleared up. 

Major-General Charles Hutchinson, one of the 
Inspectors of Railways of the Board of Trade, 
thought that, considering the gradients of 1 in 80 
proposed for the approaches to the tunnel at each 
end, the speed of passenger trains should be 
limited to forty-five miles an hour, and that of 
goods to twenty-five miles ; the former might pro- 
bably consist of twelve carriages carrying 400 pas- 
sengers, and the latter of twenty wagons carrying 
100 tons of merchandise ; the maximum carrying 
capacity of the tunnel might be reckoned at forty 
trains of each kind each way per day, this would 
allow of the transit of six millions of passengers and 
one and a half million tons of goods. The adoption 
of twin tunnels and double block sections were 
extra precautions which the great length of the 
tunnel rendered advisable and necessary to adopt. 
Supposing that compressed air or electricity could 
be successfully adopted as the motive power for 
working the traffic, the ventilation would be a 
simple matter, but should ordinary coal-burning 
locomotives be employed, he had great fears as to 
the possibility of providing efficient ventilation. 

The effect which the construction of the tunnel 
might have upon the country from a national point 
of view forms the third and last division of our 
subject. Evidence of military men and others has 
been given, on the one hand to show how the con- 
struction of a safe and tapid means of communica- 





tion with the Continent would entail upon this 
country a vast expense and responsibility in con- 
structing and keeping up military establishments 
to guard against the seizure by a hostile force of 
the tunnel for the purpose of invasion ; and on the 
other what means should be taken to either prevent 
the before-mentioned seizure or to nullify its effects. 

General Sir Archibald Alison stated that the pos- 
session of the Channel Tunnel by an enemy would be 
a decisive advantage to them, both during the pro- 
gress of hostilities and the possible occupation of 
the country ; the arrangements recommended by 
the military committee to prevent such a contin- 
gency range from the temporary closing of the exit 
of the tunnel, to its complete destruction beyond 
possibility of repair. To guard against the work 
being taken by surprise from without, it would be 
necessary to construct, at a point dominating the 
exit, a first-class fortress with a garrison at all 
times of 10,000 men properly armed to resist the 
sudden attack of a hostile force of 10,000 or 
15,000 men, who might be easily landed on our 
shores by night. The seizure of the tunnel by 
means of itself would not, in his opinion, be a 
difficult matter in time of peace, and the special 
precautions against this mode of attack would 
be blocking up, blowing up, demolition, and 
temporary flooding of portions of the tunnel; if 
proper means were taken, there ought not to be 
any possibility of the whole of the arrangements 
being out of working order at the same time, though 
they could not absolutely be relied upon, and, 
therefore, he considered that it would be abso- 
lutely necessary to have the first-class fortress 
alluded to. 

Sir Andrew Clarke, Inspector-General of Fortifi- 
cations, and member of the Military Committee to 
which the question was referred, gave evidence of a 
very similar nature to that of the preceding witness ; 
but he thought a garrison of 6000 men would be 
sufficient, and that the cost of the necessary fortifi- 
cations would be about a quarter of a million ; yet 
even then, though there were no probable risks of 
the failure of the defensive arrangements, he would 
not say that such were not possible. 

Admiral Sir Astley Cooper Key stated that, on 
reading the carefully considered report of the very 
competent men forming the Military Committee 
upon the various obstructive measures proposed for 
guarding the tunnel, it was his opinion that the 
number of devices required and the precautions 
necessary to keep them in active operation would 
render the tunnel so dangerous that a large portion 
of the public would be deterred from making use of 
it. He thought that the enterprise could not be 
safely entered upon, or at least completed, until a 
first-class fortress, costing perhaps a million anda 
half, had been erected and garrisoned with a force 
of certainly not less than 10,000 men. 

General Sir Lintorn Simmons, late Inspector- 
General of Fortifications, was of opinion that, with 
our present military organisation, it would be im- 
possible to expel from Great Britain a hostile force 
which had obtained possession of the Channel 
Tunnel, and, as a necessary consequence, the 
country would lose its independence and be 
ruined. He agreed with Sir Astley Cooper Key 
that the constant presence of explosives in the 
vicinity of the tunnel for the purpose of blocking 
it up, or destroying it in case of surprise, would 
have such an alarming effect upon the mind of the 
travelling public that it would be necessary to 
remove them, or otherwise nullify their efficiency 
for the purpose for which they were proposed; 
therefore it would be absolutely necessary to con- 
struct a first-class fortress at Dover, and garrison 
it at all times with a force of at least 10,000 men 
for the defence of the country against the new 
peril arising from the construction of the Channel 
Tunnel. The additional burden placed upon the 
public revenues could not be less than two millions 
for the cost of the fortress, and 500,000/. per annum 
as the cost of the garrison. 

Sir Frederick Bramwell stated that he had been 
acting as consulting engineer to the Channel Tunnel 
Company; that he had paid particular attention to 
the objections from a national point of view which 
had been made to the carrying out of that work ; 
he had devised a plan which would in his opinion, 
effectually prevent the tunnel exit being seized by 
a coup de main, which was, that at the English end 
there should be a custom-house station. a building 
sufficiently strong not to be broken out of by any 
number of men carrying ordinary arms. At each 
end of the building there would be a massive 
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TURNTABLE AND ENGINE AT ALTOONA, PENNSYLVANIA RAILROAD. 
CONSTRUCTED FROM THE DESIGNS OF MR. JOHN B. COLLIN. 
(For Description, see Page 45). 
Fig1. 
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tricity or compressed air are, so far as railways 
are concerned, not yet out of the experimental 
stage, it can hardly be assumed that the method 
of working is anything more than a guess, or 
that its cost will not far exceed that on ordinary 
railways. 

The amount of traftic, too, has been estimated 
at arate of increase which has not been experienced 
elsewhere when improvements in means of con- 
veyance have affected large numbers of people, and 
it cannot be taken for granted that improvements 
in harbours and consequent better and cheaper 
facilities for cross-channel traflic by suitable 
steamers, will not take a large quantity of the 
estimated increased number of passengers between 
England and the Continent. With regard to goods 
traflic, very few of the witnesses were sanguine as 
to the conveyance of the heavier descriptions which 
really constitute the great bulk of the trade ; and 
here again competition with improved appliances 
for loading and unloading goods would attract a 
considerable portion to the steamer on account of 
the cheapness of transit. 

Taking Sir John Hawkshaw’s figures relating 
to the success of the enterprise as a commercial 
speculation, and modifying them according to the 
possibilities which may arise from the causes above 
stated, the 6? per cent. on the necessary capital 
would be reduced to a figure hardly suflicient to 
tempt the British or foreign capitalist to invest his 
superfluous cash in the undertaking. 

Though the Committee intimated that they would 
not go into the question of alternative schemes, 
they requested Mr. Fowler to explain to them his 
scheme of international communication by means 
of powerful steamboats on which the trains would 
be carried with ease and rapidity across the Channel. 
This scheme combines all the advantages which a 
tunnel could give, and is free from all engineering 
difficulty, excessive cost, and national prejudice. 
It has on two occasions passed the Commons, but 
was rejected in the Lords for reasons having nothing 
to do with its practicability. A full description of 
this project will be found in ENGINEERING, vol xiv. 
page 43, 








PRIVATE BILL LEGISLATION. 

In the Lords, the Committee of which Lord 
Bathurst is chairman, have passed the Manchester, 
Sheffield, and Lincolnshire Railway Company’s 
Bill. The principal work included in it is the con- 
struction of a line of railway about twelve miles 
long, commencing at Wigan, where acentral station 
is to be formed, by a junction with the authorised 
Glazebrook and Wigan line of that company, and 
terminating by a junction with the West Lancashire 
Railway near Longton ; running powers are also 
given to Southport and Preston. By this line the 
Sheffield company will push their outpost much 
further north than at present, and will give accommo- 
dation to the coalfields and manufacturing centres 
traversed ; it will also provide a third route to 
watering places of the north-east coast of Lanca- 
shire between Southport and Preston. 

The East and West Yorkshire, the Midland, 
Birmingham, and Wolverhampton Junction, the 
Bridgwater and Watchet, and the Pewsey and 
Salisbury Railway Bills, already described in their 
passage through the Commons, and some other 
Bills of no important engineering interest, have also 
been passed. 

Thefulldecision of the Commons’ Committee upon 
the Manchester Ship Canal Bill was as follows : 

If the promoters wish us to consider the preamble as 
capable of proof they must insert in the Bill the following 
provisoes, 

1. The canal shall be divided into two sections ; the lower 
section to include all works authorised in the Bill below 
and including Walton Lock ; the upper section to com- 
mence at Walton and include all works above that point. 

2. The company shall be restrained from proceeding 
with any of the works authorised by the Bill unless and 
until they shall have obtained the necessary powers to 
construct the estuary works. 

3. The company shall apply to Parliament to sanction 
the details of any scheme on which they may have agreed 
with the Mersey Conservators for the construction of the 
works in the estuary. 

4. The company shall be restrained from proceeding 
with the upper section, that is to say, the works above 
Walton, until the estuary works have been so far com- 
pleted as to show to the satisfaction of the Board of Trade 
whether or not they are likely to injure the estuary 
or the approaches thereto; and until a certificate shall 
have been obtained from the Board of Trade, that in the 
opinion of that department and of the Mersey Conserva- 
tors the works will not be injurious and can be permitted 
{0 remain, 





5. The company shall bind themselves to discontinue, 
alter or remove at their own cost the said estuary works 
if directed to do so by the Mersey Conservators, and in 
such a way as may be directed by them. 

6. The company shall give such security as the Board 
of Trade may from time to time direct, to ensure the ob- 
servance of the foregoing stipulations. 

7. The company shal: be restrained from making the 
railway deviations Nos, 1 and 2 until the afore-mentioned 
certificate as to the satisfactory nature of the works has 
been obtained from the Board of Trade. 

8. The promoters must bring up a series of presmnake 
to be added to the preamble, giving an argued history of 
the case, as regards the estuary works and the bearing 
thereof on the other works. 

The London Commissioners of Sewers and Me- 
tropolitan Board of Works District Railway Venti- 
lation Bill has been passed with the preamble 
amended by the following modifications. The ven- 
tilators No. 2,in Tothill-street, No. 3, in Parliament- 
square, and No. 10, Queen Victoria-street, are to be 
closed ; No. 8, on the Embankment, isto be shortened 
from 62 ft. to 40 ft., and the remainder are to be 
left untouched. No clause was agreed upon or 
inserted with reference to the prevention or the 
emission of smoke or steam from the ventilators, 
as suggested at first by the Committee, the Metro- 
politan Board of Works and Commissioners of 
Sewers objecting to the use of the powers which 
were proposed to be conferred upon them. 


NOTES. 
A Carponaceous METEORITE. 

AN interesting meteorite which fell in the pro- 
vince of Entre-Rios, Argentine Republic, has been 
examined by M. Daubrée. The meteorite recalls 
certain kinds of lignite and clay coals, such as the 
boghead coal. In the black paste of the meteorite 
are to be seen small angular grains of a bottle-green 
or a byaline colour, others again are whitish. The 
whole appearance of the stone resembles some of 
our volcanic conglomerates. Brass-yellow grains 
like pyrrhotine are also visible, and reddish spots 
like the chloride of iron sometimes seen in 
meteorites. Chemical analysis shows that the 
meteorite contains iron, lime, and magnesia. The 
most important peculiarity of the meteorite is, 
however, that it contains carbon in an organic 
form. This is chiefly proved by the action of 
potash on it. In fact, Dr. Daubree hopes yet to 
find a meteorite bearing organic remains. Other 
carbonaceous meteorites have fallen in divers 
places, but none, so far as we are aware, have 
yielded traces of organic life. The theory of Sir 
William Thomson, to the effect that meteorites 
have brought the seeds of life to earth, may, after 
all, have something in it. 





CHEAP ALUMINUM. 

Dr. Wahl, secretary of the Franklin Institute, 
has laid before that body a report upon the pro- 
cesses by which Mr. Webster claims to produce 
aluminum at a cost of 1001. per ton. He considers 
these claims to be exaggerated, and that it is utterly 
impossible to produce the metal at anything like the 
cost named. It is exceedingly difficult to isolate it 
from the clay, of which it is the metallic consti- 
tuent ; and Mr. Webster does so by a proccess, of 
which the two principal demands are: the pre- 
paration of an anhydrous chloride of aluminum, or 
of a double chloride of aluminum and sodium, and 
the extraction of the pure aluminum from this 
chloride, by the use of sodium as a reducing 
agent. Dr. Wahl says that these important features 
are not novel, but belong to the method practised 
in France for the last twenty years, and that the 
only really new portion of Mr. Webster’s method 
is that which refers to the treatment of the raw 
material, which he considers impracticable. The 
sodium alone required to reduce 1 lb. of metal from 
the chloride is between 3 1b. and 41b., and costs 
nearly 4s., which alone brings the price of the 
extracted aluminum to about 4501. per ton, to say 
nothing of the other tedious and costly processes 
employed. 


Tue Harwicu Rovte. 

The Great Eastern Railway Company has lately 
opened for traffic a new quay upon the Stour, rather 
further up the river than the pier which formerly 
served for the arrival and departure of their Con- 
tinental traffic. The quay, station, and loop-line 
have occupied four years in construction, and have 
cost about 500,000/. Although a little higher up 


the river than the pier which has hitherto been used, 
there will be a saving of time in starting from the 
Parkeston Quay on account of the clearer course, 





and consequently the boat-train can leave Liver- 
pool-street forty minutes later than hitherto. About 
600 acres of land have been acquired by the com- 
pany, of which the greater portion has been re- 
claimed from the river’s bed by a curved embank- 
ment 2$ miles long, on which runs a double line. 
In the centre of the curve is the quay, 1800 ft. 
long, affording berths for seven vessels alongside, 
while seven more can be moored to screw piles in 
the river bed. The quay wall is formed by screw 
piles, those in front being 2 ft. in diameter, and 
those at the back 1 ft. Gin. Between them are 
concrete cylinders of seven rings each, and 9 ft. in 
outside diameter, sunk in pairs. On the quay are 
two goods sheds, each 520 ft. long by 100 ft. wide. 
A passenger gangway 40 ft. wide leads to the 
central building of 350 ft. frontage, which serves 
for the station and hotel. All the buildings and 
platforms are erected upon piles, of which there 
are more than 1000 sunk to the ancient bed of the 
river. 


RECOVERY OF SULPHUR. 

There has been some discussion as to the success 
or otherwise of the attempts to recover sulphur 
from alkali waste. The latest authoritative de- 
liverance is that of Mr. Chance, in his paper read 
at Liverpool, and it may be summarised in the 
statement that he estimated that the cost of work- 
ing the Schnaffner and Helbig process would be 
1621. per week for the treating of 300 tons of salt 
cake ; and that the saving would be 228/., so that 
there would be 661. to pay the interest on an outlay 
for plant estimated at about 10,000/. The largest 
items in that saving are the cost of the removal of 
the vat waste, which would be no longer necessary, 
and the saving in sulphur. It is evident that the 
former item is one that varies very much according 
to the position of the works ; but the latter item is 
one that is alike to all, except so far as the addi- 
tional carriage is concerned. More than two-thirds 
of the saving is due to that one item. It is well 
known that there has been for a year an agitation 
for the reduction of the cost of the sulphur, but the 
pyrites monopoly and the arrangement that was 
entered into by the importing companies, precluded 
that. It is believed that there is more disposition 
now on the part of one of the companies to yield to 
the claim of users of pyrites. If this were done, 
the probabilities of the success—commercially, that 
is—of the sulphur recovery process would be greatly 
lessened, for the saving would be much reduced. 
Meantime technical success is in a considerable 
degree attained, so that it is really a question more 
whether the pyrites companies will in the end 
reduce the price of sulphur, or whether by keeping 
up that price they will force on the adoption of the 
recovery process. It is to be hoped, for the sake of 
the economical uses of materials, that there will be 
a continuance of the use of that process which 
seems to be yielding good results. 


RESTRICTION OF SaLt DECOMPOSITION. 

Some of the chemical manufacturers propose to 
restrict the decomposition of salt, with the inten- 
tion of lessening the production of soda crystals 
and of bleaching powder. The price of the former 
—about 2l. 14s. on the Tyne—is said to be very 
unremunerative, and the balance sheets of the 
makers prove it. On the other hand, bleaching 
powder at about 51. 5s. is profitable. On the Tyne 
a large quantity of the muriatic acid is allowed 
to run to waste instead of being manufactured. 
It is said with some authority that only about 
three-fourths of that which is capable of being 
manufactured on the Tyne with the present de- 
composition of salt is so produced, and it is con- 
tended that the production of soda crystals could 
be thus lessened, without the reduction of the pro- 
duction of the article which is more profitable. 
Negotiations are now in progress, it is believed, 
between the chemical makers of Lancashire and 
those on the Tyne with the view of agreeing upon 
some plan by which a general reduction can 
be made. It is not certain, as yet, what will 
be the result, nor can it be said that there would 
be a certainty of success even if it were adopted, 
because of the enlarging output of soda abroad. 
But that the proposal is being made and seriously 
considered is one of those facts that show emphati- 
cally the tendencies of the age in commercial 
matters. Meantime, it is also worthy of notice 
that there is, as the result of the long period 
of depression and of the low prices, a process 
of restriction in progress; and there is now an 
almost entire abolition of the alkali trade in 
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Northumberland where it was once very largely 
developed. On the other—the Durham— bank 
of the Tyne the industry is successful so far as the 
maintenance of the extent of the production is con- 
cerned, but there is in the North of England as a 
whole a considerable decrease in the production. 


THE Prorits or SHIPBUILDING. 

Speaking of the shipbuilders of the north-east 
coast as having had a busy and profitable time of it 
during the past two or three years, the commercial 
editor of the Newcustle Chronicle a few weeks 
since stated that the balance sheets of a northern 
shipbuilding company for their two past financial 
years had been seen by him, the company having 
four or five launching berths, and, in addition to 
their new work, doing a little repairing. He went 
on to say that the divisible profits of the company for 
last year were at the rate of 46 per cent. per annum, 
and that the profits divisible in the previous year 
were 31 per cent. ; and he concluded his brief state- 
ment by saying that it is scarcely probable that this 
year they will be so much, but that vast profits are 
still being realised. He has since remarked that the 
statement which we have just summarised has been 
much commented upon, and in some instances in a 
doubtful spirit. In corroboration of the truth of 
that statement, however, he mentions that the 
company referred to was the Sunderland Shipbuild- 
ing Company. The rates of profit regarding which 
he is so very specific may be set down as being 
really very large, but there is no good reason for 
believing that the great shipbuilding firms at the 
North-East Coast ports or on the Clyde have, as a 
rule, been able to divide such splendid profits during 
the last couple of years as those enjoyed by the Sun- 
derland! Company. Here, however, there is again 
the proverbial fly in the ointinent, as a fact has now 
transpired which shows that it is not all plain sail- 
ing and money-making on a large scale, even in 
shipbuilding. The same gentleman now says that 
the accounts of the Sunderland Shipbuilding Com- 
pany are made up to the 30th June in each year, 
and that for the nine months of the present year, 
ending 3lst March, the accounts show a loss of 
about 30001. ! It is understood also that calls have 
been made during the present year to the extent 
of 251. per year. The loss is attributed to the in- 
creased cost of labour and material, but surely the 
alleged increase in cost should not  suftice to 
account for a difference between a loss and profits 
of 31 per cent. and 46 per cent. 

WIRE ROPE TOWAGE ON THE RHINE. 

WE have from time to time given accounts in this 
journal of the system of towage by hauling on a sub- 
merged wire rope first experimented upon in this 
country by Baron O. de Mesnil, and subsequently 
successfully carried out on several rivers and canals on 
the Continent and in America by the aid of steamers 
fitted with suitable machinery constructed on the 
patents of Baron O. de Mesnil and Mr. Max Eyth. On 
the River Rhine the system has been for many years 
in successful operation, and we this week publish on 
page 43 a perspective view of one of the wire rope 
tug-boats of the latest pattern adopted, 

The Cologne Central Towing Company (Central 
Actien-Gesellschaft fiir Tauerei und Schleppschifffahrt) 
by whom the wire rope towage on the Rhine is now 
carried on, was formed in 1876, by an amalgamation 
of the Rihrorter und Miilheimer Dampfschleppschiff- 
fahrt Gesellschaft, and the Central Actien-Gesellschaft 
fir Tauerei, and in 1877 it owned eight wire rope 
tugs (which it still owns) and seventeen paddle tugs. 
The company so arranges its work that the wire rope 
tugs do the haulage up the rapid portion of the Rhine, 
from Bonn to Bingen, while the paddle tugs are 
employed on the quieter portion of the river extend- 
ing from Rotterdam to Bonn, and from Bingen to 
Mannheim. 

The leading dimensions of the eight wire-rope tugs 
now worked by the company are as follow: 


Tugs No. I. to Tugs No. V. to 
IV Vill 


Metres ft. in. Metres ft. in. 


Length between perpen- 


diculars 39=126 0 42=137 10 
Length over all... .-- 42.75=140 3 45.75=150 1 
Extreme breadth . ta= 2s § Zo.= 2s 5 
Height of sides ... 2.38= 711 2.38=> 7 ll 
Depth of keel 0.12= 0 5 0.15= O 6 


All the boats are fitted with twin screws, 1.2 metres 
(3 ft. 114 in.) in diameter, these being used on the down- 
stream journey, and also for assisting in steering while 
passing awkward places during the journey up-stream. 
They are also provided with water-ballast tanks, and 
under ordinary circumstances they have a draught of 
1.3 to 1,4 metres (4 ft. 3 in. to 4 ft 7 in.), this draught 





being necessary to give proper immersion to the 
screws. When the water in the Rhine is very low, 
however, the water ballast is pumped out and the 
tugs are then run with a draught of one metre (3 ft. 
33 in.), it being thus possible to keep them at work 
when all other towing steamers on the Rhine are 
stopped. ‘This happened in the spring of 1882. 

The general arrangement of the pulleys over which 
the wire rope is led in the tug illustrated is the same 
as in the wire-rope tug Nyitra, constructed for service 
on the Danube, and described by us on page 170 of our 
fourteenth volume. Thus, referring to our engraving, it 
will be seen that the wire rope rising from the bed of the 
river passes first over a large guide pulley, the axis of 
which is carried by a substantial wrought-iron swinging 
bracket, this bracket being so pivotted that while the 
pulley is free to swing into the line on which the rope 
is approached by the vessel, yet the rope on leaving 
the pulley is delivered in a line which is tangential to 
a second guide pulley placed further aft and at a lower 
level. This last-named guide pulley does not swing, 
and from it the rope is delivered to the clip drum, over 
which it passes. From the clip drum the rope passes 
under a third guide pulley; this pulley swings on a 
bracket having a vertical axis. This third pulley pro- 
jects down below the keel of the tugboat, so that the 
rope on leaving it can pass under the vessel without 
fouling. Suitable recesses are formed in the side of 
the tug-boat to accommodate the swinging pulleys, 
while the bow of the boat is sloped downwards nearly to 
the water-line, as shown, so as to allow of the rising 
part of the rope swinging over it if necessary. 

The hauling gear with which the tug is fitted is 
similar to that exhibited by Messrs. Sulzer Bro- 
thers, of Winterthur, at the Vienna Exhibition of 
1873, and of which we gave a two-page engraving in 
our number of November 2lst, 1873. It consists of 
a pair of condensing engines with cylinders 14.17 in. 
in diameter and 23.62 in. stroke, the crankshaft 
carrying a pinion which gears into a spur-wheel 
on an intermediate shaft, this shaft again carry- 
ing a pinion which gears into a large spur wheel 
fixed on the shaft which carries the clip drum. 
In the arrangement of hauling gear above described 
the ratio of the gear is 1: 8.44, in the case of tugs 
Nos. I. to IV., while in tugs Nos. V. to VIII. the 
proportion has been made 1 : 11.82. In tugs I. to IV. 


the diameter of the clip drum is 2.743 metres (9 ft.), | 


while in the remaining tugs it is 3.056 metres (10 ft.) 
From some interesting data which have been placed 
at our disposal by Mr. Thomas Schwarz, the manager 
of the Central Actien-Gesellschaft fiir Tauerei und 
Schlepschifffahrt, we learn that in the tugs Nos. I. 
to IV. the hauling engine develops on an average, 
150 indicated horse-power, while in the tugs Nos. V. 
to VIII. the power developed averages 180 indicated | 
horse-power. The tugs forming the first-named group | 
haul on an average 2200 tons ,of cargo, contained in | 
four wooden barges, at a speed of 44 kilometres (2.8 | 
miles) per hour, against a stream running at the rate 
of 64 kilometres (4.05 miles) per hour, while the tugs 
Nos. V. to VIII. will take a load of 2600 tons of cargo in 


the same number of wooden barges at the same speed | 


and against the same current. In iron barges, about 
one-and-a-half times the quantity of useful load can 
be drawn by a slightly less expenditure of power. 

The average consumption of coal per hour is, for 
tugs Nos. I. toIV., 5 ewt., and for tugs Nos. V. to 
VIIL., 6 ewt. ; and of this fuela small fraction (about 
one-sixth) is consumed by the occasional working of 
the screw propellers at sharp bends. The fuel con- 
sumption of the wire rope tugs contrasts most favour- 
ably with that of the paddle and screw tugs employed 
on the Rhine, the best paddle tugs (with compound 
engines, patent wheels, &c.) burning three-and-a-half 
times as much; the older paddle tugs (with low- 
pressure non-compound engines) four and a half times 
as much; and the latest screw tugs two and a half times 
as much coal as the wire rope tugs when doing the 
same work under the same circumstances, The screw 
tugs just mentioned have a draught of 25 metres 
(Sft. 2hin.), and are fitted with engines of 560 indi- 
cated horse-power. 

During the years 1879, 1880 and 1881 the company 
had in use fourteen paddle tugs and ten eight wire- 
rope tugs, both classes being—owing to the state of 
trade—about equally short of work. The results of 
the working during these years were as follows : 





| 
| Freight (Cost of Haul- 











Class of | yy ° | Degree of 
ae Year.) Hauled in | ageinpence | "gr : 
Tugs. | Ton-miles. |per ton-mile. Vecnpetion. 

Paddle 1879 | 31,862,858 | 0.1272 | 0.686 
: | 1880  31,467:422 | 0.1305 | 0.638 
~ 1881 28,627,049 | 0.1245 | 0.537 
Wire rope | 1879 | 15,407,935 | 0.1167 | 0.614 
1880 | 17,289,706 | 0.1056 | 0.615 
a 1881 | 17,593,181 | 0.0893 | 0.536 





The last column in the above tabular statement, 
headed “Degree of Occupation,” may require some 


explanation. 1t is calculated on the assumption that 
a tug could do 3000 hours of work per annum, and 
this is taken as the unit, the time of actual haulage 
being counted as full time, and of stoppages as half 
time. The expenses included in the statement of cost 
of haulage include all working expenses, repairs, 
general management, and depreciation. The accounts 
for 1882, which are not completely available at the time 
we are writing, show much better results than above 
recorded, there being a considerable reduction of cost, 
while the freight hauled amounted to a total of 
54,921,965 ton-miles. 

As regards the wear of the rope, we may state that 
the relaying of the first rope between St. Goar and 
Bingen was taken in hand in September, 1879, while 
that between Obercassel and Bingen was partially 
renewed the same year, the renewal being completed 
in May, 1880, after the rope had been in use since the 
beginning of 1876. The second rope between Bonn 
and Bingen, a length of 74} miles, is of galvanised 
wire, has now been 2 years in use, during which time 
there have been but three fractures. The first rope 
laid was not galvanised, and it suffered nine fractures 
during the first three years of its use. The first rope, 
we may mention, was laid in lengths of about a mile 
spliced together, while the present rope was supplied 
in long lengths of 74 miles each, so that the number of 
splices is greatly reduced. According to the report of 
the company for the year 1880, the old rope when 
raised realises about 16 per cent. of its original 
value, and allowing for this it is caleulated that an 
allowance of 18.7 per cent. per annum will cover the 
cost of rope depreciation and renewals. Altogether 
the results obtained on the Rhine show that in a rapid 
stream the economic performances of wire-rope tugs 
compare most favourably with those of either paddle 
or screw tug-boats, the more rapid the current to be 
contended against the greater being the advantage of 
the wire-rope haulage. 


ENGINE AND TURNTABLE. 

WE illustrate on page 42 an engine and turntable 
designed by Mr. John Bb. Collin, mechanical engineer 
to the Pennsylvania Railroad, and which has been in 
| operation at the company’s construction and repair 
|shops, Altoona, for about eighteen months. Fig. 1 
jillustrates the arrangement. The turntable B is of 
|the usual form, 6 is a lever made of iron beams, 
|attached by hinged joints to the side of the turn- 
| table ; these joints allow the outer end of the lever to 
| rise and fall vertically. The carrying wheel a supports 
| the outer end of the lever ; this wheel runs either on 
the circular rails used by the carrying wheels of the 
| turntable, or on a rail specially laid for it. On a plat- 
{form on top of the lever is a small double cylinder 
vertical engine, connected to a crank on the shaft of 
the carrying wheel a. Figs. 2 and 3 show this detail, 
and Figs. 4 and 5 illustrate the engine and boiler and 
mode of attachment. The advantage claimed for this 
| arrangement is that the engine being attached to the 
| turntable, and having a single driving wheel, readily 
| adapts itself to the varying positions of the table, as 
| the latter is affected by the weight of the locomotive 
running over it. 














NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday, the quarterly 
meeting of the North of England iron and allied trades 
was held at Middlesbrough. The usual facilities were 
afforded forthe exhibition of articles of interest to the 
trade, but only two or three persons availed themselves 
of this mode of advertising. The tone of the market was 
a trifle better, No. 3 Cleveland pig selling at 39s. 3d. per 
ton, but the volume of fresh business was not large. 
Most makers asked 39s. 6d., and as they have been book- 
ing orders more freely of late they are hopeful that prices 
will improve shortly. Shipments of iron and steel from 
Middlesbrough continue very good, and the prospects of 
the exports this month are cheering. Reports from 
other iron centres have been more favourable during the 
past few days, and the tendency in Cleveland is to follow 
suit. Advices from the Continent are steady, and a 
fair business is expected for the remainder of the summer. 
Of late American reports have been more encouraging 
although orders to any great extent have not yet reached 
this country. The great check to general improvement 
is the unsatisfactory condition of thefreight market and the 
consequent curtailment of shipbuilding. For three years 
shipbuilding has been the mainstay of the home iron 
trade, and any slackening in that great industry, which 
affords employment to so many thousands on the Tyne, 
Wear, and Tees, would be immediately felt in the 
northern iron works. Shipbuilders themselves, however, 
are not alarmed, as they are still busy. It is computed 
that the total shipbuilding in this country will this year 
exceed that of last year, which was the highest on record. 

The Finished Iron ,Trade.—This great branch of industry 
continues steady. Plates are quoted 6/. and angles 5/. 10s. 
per ton, less 2} per cent. at makers’ works. All the works 
are well employed. 

The Steel Trade.—There is nothing new in this industry, 
Prices continue low and competition is still very keen, 
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ILLUSTRATED PATENT RECORD. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JULY 9, 1883, 


In the Cases of Inventions communicated from Abroad the || July July 5) 


| 
7 


Names, dc., of the Communicators are given in Italics || 


after the Applicants’ Names. 








| 





Nos. | NAMES | | 
ABBREVIATED TITLES, &0. | 
| oo PLCaNTS, | | 
| | 
July 8 | | 
3278 | Lake. Dunham. Electrical conductors. 
279 | . o—. ‘ ee | eo! finishing tin, terne, &c., 
tratford, Bucks. plates, é 
3280 | W. Foulis, Glasgow. | Gas engines. | 
3281 J McLaren, - en | Moulds for iron and steel castings. | 
housemuir, N.B. 
oe J. Scot, Grate, N.B. | Fracspectins boxes for fish 
A. n Glasgow. | ety valves. 
3284 | J. ge ad —a of vessels employed for 
dersfie: an .| dyeing, &. | 
Coulter, Batley. , 
3285 A Komp. Tun- | Stoppering bottles, &c. | 
ridge Wells 
3286 J. H. Clapham, T. R. | Apparatus — in spinning, 
Whitehead,andT.W.| doubling, and twisting fibrous 
—- Brad-| substances. 
ps i igs _—. a be as Se. epee. 
man. ettleton, | Busk and other fastenings. 
3289 | Haddan. Worden, | Perspective drawing apparatus. 
sson | & ecnee: taent| Gcttamiaek ae” 
\E ale, Liverpool.; Caps for axle-boxes, &c. 
3291 | F. = Blythe, Accring- | Arseniate of soda. 
| } 
3292 | M. ”. Porter, Boston, | Marine danger signals. (Complete! 
| _ Mass., U.S.A. |  specisication). 
3293 | F. G. @. Lines eek s. —— pneumatic indicator for 
| Kendall, London railways. 
3294 | C. Schnerzel, Berlin. | Packings for stuffing-boxes, &c. 
3295 | W. McDonnell, Lime- Packing and preservation of fats, 
| _ rick. | 
3296 Loe. Loe. | Window fastenings. | 
3297 | Abel. Urban und | Forging railway spikes, &c. 
| Sdhne. | 
3298 | H. 0. {hristensen, | Signalling devices for barometers. | 
West Cowes. 
3299 | | Lake, Colcord. | Preserving ensilage forcattle. (Com- 
| plete specification). 
3300 | Lake. Mace. | Manufacture of springs. 
3301 | W. Douglas, Blaydon- | Furnace doors and fronts. 
| _ on-Tyne. | 
3302 tn They. | Telephoric apparatus. (Complete 
| | specification). . 
3303 | Haddan. Brehmer. | Stite books by wire staples. 
| | (Complete specijsication). 
July 4 
3304 | J. Farran, Manches- | a for spinning, &c., fibrous 
ter. | } 
3305 | F. 5% Fleury and T. | Fog horns, &c. 
| 1. Boke, London. . 
3306 | 4 LEH . Holmes, | Theodolites, 
| R ‘ | 
3307 | A. “Yeoman Lon- | Effervescing drink. 
3308 | F. Pollak, London. | Electric automatic switch. 
3309 | i Tylor, London. —— waste water in water- 
| | _ Closets, &c. 
3310 _ bs » wettest, | Circular saw machinery. 
| otby, Cum é 
3311 * > Cameron, Lon- | Flushing apparatus. | 
on. } | 
3312 | J. —— at - Velocipedes and saddles therefor. 
As , _ Coventry, 
| and ¥ G. Francis, | 
| _ Folkestone, Kent. | 
3312 | Imray. Pottin. Registering apparatus for tills. 
3314 | C. Sony! Berlin, | — oe 
1 e, Crewe. | e-grates, &c 
S18 | Ta Lake. Bruce. | Turning and shaping bolts, &c. 
3317 | A. 8. ge - — of impurities from china 
| Austell, Cornwall. clay, & | 
3318 | J. ht Odell, _—. | na ames and roller bands, 
Johnson. Ramakers | Saving life at sea, 
wid | and Nyer, ? | 
Clark. Dubois. | Antifouling compositions. 
3321 | Wirth. ——. } a of wine, &c. 
22 | Von awrocki. | Rotary engines. 
“ D’ Andre & Loewe 
| _ and Co. | 
3323 | J. Hix, London. 


July 5 
3324 | 


3325 
3326 


3327 
3328 


3329 
3330 
3331 
3332 
3333 
3334 


3335 
el, 


3337 | 
3338 | A 


3339 


3340 | 
3341 | 


R. Chidley, Wood 
Green, Middlesex. 
R. H. Abbott, Dews- 

bury, Yorks. 


— -Cruikshank. 


Henderson. Barbe. 
Henderson. Brunet 
and Deveze. 
Vaughan. Werndl. 
J.Cornforth, Birming- 


ham. 
4 : Sanders, ay 
H. Needham, Lon- 


“a: 
A. L. Lineff, London. 
M. Maedermott and 
ad es London. 


C. j hardt, 
Manchester. 
EH. _— Manches- | 


‘tT a ‘Heard, Sheffield. 
Goldthorpe, Wake- | 


| Signalling apparatus for railways, 





J. Bhackleton, Black- | 
Lance. | 


burn, 
Lake. ‘Dion. 


A. Dunn and A. Lid- 
dell, London, 


| 


Traction engines, &c. 
Garment called ‘‘ drawers.” 


| Cutting corks. | 
| 
| 
| 


Toy pistol. 

Preserving the edges of books, &c. || 
Boring and drilling coal, &c. 
Convertible sociable tricycles. i} 


Railway keys. 
Hammocks. 


Electric arc lamps. 
Rock perforating machines. 


Condensation of vapours of india- | 
rubber goods 

| Gas motors. 

| Horseshoes. 

— water. 


Automatic feed for rollers and puri- | 


ers. 
| Secondary batteries, | 
Metal casks for oils, &c, 


_ 
Dates 


3342 


3343 
3344 


oF. APPLICANTS, 


ABBREVIATED TITLES, &o. 








3347 


July 
334 


6 


| 


| 
ws te, | 
| 
| 
| 


H. Kunheim and _H. 
Zimmermann, Wes- 
ag -on-the-Rhine. 

2 B. Mumford, | 


te, 

Bouquet and | 
ulle. 
J. B. Rogers, Leicester. 
Johnson, Recken- | 

dorfer, | 
H. Lawrence and R. 

M. Ogle, Durham 
‘ attersley and | 
J. Hill, Keighley, | 


| Yorks, 
3349 | T G. and J. * ase 


3350 | T. iors, Aberdylais, 


3351 | 
3352 
3353 | 


3354 
3395 | 


3356 | 
3357 
3358 


| 


Otley, York 


Glamorgan 


| 3. KJ. Foster, Bolton. 


T. Hirst, Manchester. 
H. — Hartle- 


| N. _ a London. 

Thompson. Del 
Marmol. 

E. M. Owen, Festiniog, 
Merioneth. 


| w. Robertson, John- | 


stone, Renfrew. 


| J. Elliot, J, 8. Jeffery, | 


| 


3359 | 
3360 


& .7 Kerman, 
J. Thomas, London. 
Pitt. Prince, 
Pitt. Harmet. 


| Wirth. Benecke and 


Fischer, & Frank. 


| E. Boyes, London. 


L —* North- 
ampto 
A. Whitehorn, Bristol. 
Lake, Chameroy, 
Bauer. Harivel. 
C. Cadle, Partly La 


“i 
J. Whittaker & J. E. 


| T. 
3374 | A 


3375 | 
3376 


3377 
3378 
3379 


3382 
338 
July 
3385 
3386 


| 3387 
3388 


4 
9 


ming’ 
| Lake. 


= > . Powell, 
Wre 


W. Fr. will and W. 
Low, Haswell, Dur- 


1 | T. Miller, Edinburgh. 


F. Oddy, Bradford. 

Tempest-Radford, 
Kidderminster. 

G, Margetson and 
W. 8. Hek, Bristol. 
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| Differential valve gear. 


| 
| 
| Mounting and lubricating spindles, 


| Clarifying saccharine liquors. (Com- 


Extracting ferro-cyanides, 


Artifical fertilisers. 
| Ventilating casements. 





Boots and 
Knife blades “tiles, toothpicks, &c. || 


Looms for weaving. | 


Machinery for cutting paper. 


| Utilisation of tin and lead dross, &c. | 


Bleaching kiers, &c. | 
Smallware looms, &c. | 
Reels for ships’ hawsers, 


Preventing waste of gas, 


Mirror, window, &c., glass. 


Joints for the corners of frames of 
Fluting ‘cylindrical surfaces. 


Pistons. 


Carburetting gas and air. 
Working railway points, &c. 
Cooling the lining tubes for artillery. 
a Plates by photography for 
9 oa eo purposes. 

0 


| | Boots 9 shoes and fastenings for 


laces. 
| stays am corsets. 
Door locks 


| Life belts. 


Screening grain, &o, 
Mowing and reaping machines. | 


| Apparatus for getting coal, &c. 


Chilled iron rollers. 


Segment and star temples. &c, 
Manufacture of carpets, &c. 


Tip wagons and tip carts. 


Jointing lead, &c. 
| Conductors for electrical railways. 


| | Railway sleepers, tanks, bridges, &c. 


Feed apparatus for boilers. 
Earthenware, &c., tiles. 


| Telegraphic and telephonic apparatus. || 


Folding life rafts. 
Cooling, &c., hayricks. | 


Gas engines. 
Boots. 
Manufacture of railway sleepers, _—|| 
Manufacture of nail plates, 


Baking by steam. 
Compounds of aluminia. 


Receiving and counting newspapers, | 


Carburetters. (Complete speci ifica- | 
tion). 1] 
Electric arc-lamps. | 


| Gaseous hydrochloric acid. 


Woed-working machinery. 


| Preventing incrustation in boilers. | 


Construction of door springs | 
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plete specification), 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists oy 





























Applications for Patents. 
I.—Announced July 6. 
No. | Name. No. Name. No Name. 
1883 | 1883 1883 | 
2423 | Boult 2937 | Imray (La | 2946 | Mace and 
(Pradines).| Société | _ Brewster. 
2701 | Higginson. | Hemart et | 2947 | Poznainski. 
2751 | Thomas and | ie.) 2948 | Greene. 
| _ Thomas. 2938 | Betts. 2949 | Johnson (La 
2791 | Wicksteed. | 2939 | Davis. Socéité | 
2797 | Casella. 2940 | Haddan Chertemps || 
2933 | Barnes and | (Kutscher). et Cie.) || 
| Heath. | 2941 | Jarvis. 2950 | Jepson, i| 
2934 | McHardy. | 2042 | Heslop. 2051 | Lake | 
2935 | Collinge and | 2943 | Thompson (Valken- 
Collinge. | (Mansion). huizen). \ 
2936 | Atkin. 2944 | Watt. 


























No. | Name. No. Name. No. | Name 
1883 1883 1883 | 
2953 | Morgan 2982 | Haddan 3018 | Riley. 
(Bonicard (Liebig). 3019 | Bertram. 
and Huet).} 2983 | Haddan 3020 | Pataky 
2955 | Whe (Tremsal). | (Hempel). 
| (Studer). 2984 | Greenwood. | 3021 | Phillips. 
2956 | Rock (Lees | 2985 | Spawn. 3022 | Fry. 
| _ and Rock), | 2986 | Cox. 3023 | Brierley 
2057 | Jay. 2987 | Jones. | (Deflassieux 
2953 | Jackson and | 2988 | Bowman. | _ Bros.) 
| Westley. 2990 | Johnson 3024 | Britten. 
2959 | Mearns. (Crepe 3025 | Edwards 
2960 | Kenyon. | fros. and | (Bourrié). 
2961 | Henderson | Martin). 3026 | Appleyarth. 
(Dufeutrelle).] 2991 | Bower. 3027 | Russell 
2962 | Thompson 2992 | Davy. (Marzan). 
(Krvka) 2993 | Wirth 3029 | Brookes 
2963 Whitgrove. | (Pabst). (Whitehill). 
2964 | Abel 2904 | Clar 3030 | Robinson. 
(Schierholz | (Gérard- 3031 | Thompson 
2965 | Cheesbrough | 2995 | _ Lescuyer). | (Sheehy). 
(Tomkins). } 2997 | Selve. 3032 | Abel (Lesur). 
2966 | Wilkinson & | 2998 | Montgomerie.} 3033 | Brydges 
Rogers. 2999 | Heap. | (Spielhagen 
2967 | Manock. | Hawthorn, 3034 Mills (Mao- 
2968 | Bauer. | Hawthorn, donald). 
2969  McCombie & | 3004 | & Liddell. | 3086 | Morgan. 
Seaman. | Addie and | 3037 | Haddan 
2970 | Pieper 3006 Addie. (Weiy), 
(friede- | Sheffield 3038 | Lake 
richs and | 3008 and Wills, | (Jenkins, 
Philippi). | Oliphant, | Law, and 
2971 Douglass, Burr, and | Price), 
2972 | Owen. 3009 | Gowan, 8040 | Almond. 
2973 Clark (Cary | 3010 | Carter. 3041 | Russom. 
and Moen).] 3011 | Lake (Knell).} 8042 | Pitt (Ripley). 
2974 Williams. 3013 | Howard. 3043 | Lake (Mayer, 
2075 Walker. 3014 | Ayres. | Langfelder, 
2976 | Fitch, 3015 | Baumgarten. } and Ham- 
2978 Stearn. | Von Naw- merschlag). 
2979 Hawker and |  rocki (Hal-| 3044 | Evered. 
Salaman. 3016 | taufderheide)) 3045 | Clark (De 
2980 Newton (Hut- | Imray (De | Bretagne), 
chinson). 3017 Briey). 3046 | Clark 
2981 Groth Imray (La | Potter) 
(¥ Ortiz). Société Joly | 
et Cie.). } 
Il.—Announced July 10, 
No. Name. No. Name. No. Name 
1883 1883 1883 
1447) Wicken, 3055 Thompson 3063 Blank. 
2759 Enright. (Harty & | 3064 Sprague. 
3048 Jackson. Harty). 3066 Andrew. 
3049 Perkes. 3056. Ward. 3067 | Jackson. 
3051 | Cragg. 3057 Ellisdon. 3068  Baragwanath 
3052 Brown and | 3060 Holben and | 3069 | Williams. 
Simons. Wilkerson, | 3070 | Fielding. 
8053 Nickels. 3061 | Altman. 3071 | Martin and 
3054 Brewer 3062 | Abel Gilles. 
(Mignot & (Clamond). 
Franchelli)} 
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INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 





COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 


Applications jor Patents. 


No. | 









































No. Name. No. Name. Name, 
1883 1883 1883 
3289 Haddan 8299 | Lake (Col- 3303 Haddan 
(Worden). cord). (Brehmer). 
8292 | Porter. 3302 | Lake (Clay). | 
NOTICES TO PROCEED. 
1.—Time for entering Opposition expires Friday, 
July 27, 1883. 
| | { 
No. | Name. No. | Name. No. | Name 
"1883 | 1883 1883 | 
715 | Mond. 1153 | Varah. 2122 | Bowen and 
1113 | Bowman, 1158 | Hawley. | Napier. 
| Clark, and | 1167 | Haddan 2434 | Voice. 
Clark. (Duzen) 2674 | Lake 
1125 | Sturge. 1171 ake | (Turton). 
1129 | Ellson. (Weston). | 2690 | Schott and 
1132 | Maiden, 1182. Clark, Clark, | Robinson. 
| Maidenand & Bowman] 2799 | Sachs. 
Cowley. 1183 Collett. 2814 | Haddan (Mac 
1139 | Allen. 1184 Willans. Farlane). 
1141 | Hirst. 1186 Mellor. 2816 | Appleyard, 
1142 | Davies. 1205 | Lawrence. Appleyard, 
1145 | Haddan 1237 | Johnson and Long- 
(Zalm). (Ricour). shaw. 
1146 | Haddan 1303 | Thompson 2817 | Hodgson. 
(Lanoizelet (Wood). 2846 | Barcroft. 
1148 | Marwitz. 1358 | Glaser 2847 | Richardson, 
(Gruner). (Arnd). 2882 | Arnold. 
1150 | Boult 1704 | Munro. 2914 | Longsdon 
(Vallery). |1780 | Page. (Krupp). 
1151 | Barker, Bar-] 1936 | Brookes 2923 | Anderson. 
{ker, Barker, | _ (Weston). | 2928 | Lake (Chase) 
and Barker] 1937 | Brooks 3096 | Haddan 
1152 | Hallewell. |__ (Weston) (Horlick). 
Il.—Time for entering Opposition expires Tuesday, 
July 31, 1883, 
No. | Name. No. Name. No. | Name. 
1883 | 1883 1883 | 
1162 | Adams. 1190 Rowan. 1259 Imray 
1166 | Elliot. 1222 | Jameson. (Duquesne) 
1173 | Thompson, 1243 | Maudslay. 1260 | Abel 
| Hardaker, | 1250 | Gilbert. | (Parenty) 
& Porter. | 1273 | Hewitt. 











JuLy 13, 1883.] 


ENGINEERING. 
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No. Name. No, Name. No. Name No. | Name. No. | Name. No. Name. 
1883 1883 | 1883 ‘ 31880 1880 | 1880 
1276 | Haddan 1521 | Jensen 2691 | Young. 2664 | Lake 2669 | Jones. 2680 | Holland. 
(Piper). (Rudolph). | 2701 | Higginson. | (Fontaine).} 2671 Booth. 2681 | Lake (Riess- 
1277 | Haddan 1524 | Johnson 2703 | Polson and 2665 | Lake 2672 | Pieper | berger). 
(Forster). (Bapte- Harley. | (Lamb), (Martin). | 2683 | Lake 
1281 | Hodgson. 7088e8). 2755 | Williams, 2666 | Davey. 2673 | Hayes. | (Lockman 
1316 | Clayforth, 1690 | Preston, 2785 | Morris. 2667 | Clark 2676 | Wetter & Jobbing). 
1350 | Pitt Prestige, | 2822 | Lake | Gavitt & | (Fleming). 
¢ Fosbery & — (Cardwell). | Gardner). 
Pieper). and De 2 Dancer. eg > TPS RO a 
1351 | Bran ong Rusett. 2850 Hamilton. II.—Through Non-Payment of the Seventh Year's Stamp 
(Poilvache | 1892 | Bennett. 2354 | Hawker, Duty of 1001. 
and Nagel-| 1903 | Harrison and] 2963 | Whitgrove. 
maekers). Beesley. 2973 | Clark (Cary No. | Name. No. | Name. No. Name. 
1384 | Murray and | 2307 | White. & Moen). | 
Spring. 2514 | Davy. 3016 | Imray (De 1876 1876 | 1876 
1391 | Wethered. 2575 | Warburton Briey). 2605 | Laurence. 2669 | Lake 2695 | Davis. 
1510 | Stopes and & Harper. 2612 | Kenyon and | (Ryerson). | 2700 | Barber. 
| Crockford. | Kenyon. 2672 | Lake (Chapin 2702 | Clark (Bou- 
2628 | Whiteley. | & Gilbert). chacourt et 
PATENTS SEALED. 2630 | Kingzett and] 2673 | Vaughan Cie. and 
: Zingler. (The John- Delille). 
I.—Sealed July 6. 2632 | Hutchings. | ston Har- 
ee S| — | vester Co). 
a) oe a ee) PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
1882 1883 1883 | DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 
6938 pce gb 260 —_. 1942 | Thompson. a ee ee ee en 
1883 | and Nolan). (Bireh). 2006 | Simon z ae z y, Sf 
102 | Peters. $10 | Lake (Joug: | (Berlin ite Home. we. | ume, am eect 
107 | Brewer. | ray). | Anhaltische 
108 | André. 318 | Haddan | Maschinen- = Brice _ Imray (De la = | Bauer 
109 | Sheldrake. (Schindler), | bau-Actien 2734 | Wilson ss Martellizre) = | (Jaeglé). 
125 | Monfort. 390 Lyon | Gesellschaft) | 9757 | Holliday & 42765 Fletcher — | 2809 | Hough 
135 | Brocklehurst. (Hunter). | 2022 | Dolberg Holliday. a (Partly Man) 2815 Evered. 
444 | Groth(Ram-] 423 Vero and =f | | (Wienke). 2743 | Edmonds | 2775 | Hellhoff. 2338 | Lake (Huré). 
S | berg). oo | py bveritt. 2026 | Leighton. | (Schwarz | 2811 | Rickaby. 3043 | Glaser 
147 | Crabtree. 439 | Clark (Hows- | 2102 | Imray (Bang | and Co,) | 2319 | Johnson (Fleitmann) 
154 | Andrews. | tated. and San- | o747| Holt. — (Beyer and] 1053 | Prideaux. 
155 | Rayson. 440 | Shaw and guinetti), 2769 | Bodill Beyer) 2824 | Kennedy and 
179 | Alabaster & | Sydenham. | 2144 | Thompson 2805 Johnson 9831 | Gray. ica Eastwood. 
Gatehouse. | 693 | Low (Fraser). (Sumner). : (Mignon & | 2845 | Miller and 2855 | Dinsmore and 
180 | Gatehouse & }| 771 | Lake(/arvey} 2145 | Boult Rouart). Smith. | Hover. 
Alabaster. , | , Sorew Co.) (Whitney). 2952 | Barbier. 2851 | Anderson and] 2956 | Lake (Park- 
181 | Richardson, 836 | Imray 2174 | Walker. O72 Abel (Ballat- Airy hurst) 
222 | Lloyd Wise (Schweizer). 2176 | Sankey. ~ gehano. 9060! Mille. 3037 | Keable. 
| (Mariotte, | 1245 | Murdoch. 2178 | Willeringhaus Ballat. 2771 | Grease s . 
| Mariotte, | 1730 | Spence (Uimbeck) mepsplie)| Sas ae 
| and Boffy). | (Mohlau). | 2218 | Lake Tre nk). 
257 | Alexander 1812 | Edmunds. (Carr). — 
(Casaimajor) 2314 | Porter, PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
Il.—Sealed July 10. 
| No. Name. No. Name. No. Name. 
No. Name. No, Name. No. Name. 
1876 187 1876 
1882 1883 | 1883 2758  Lewtas. 2818 | Thompson & § 2952 | Morgan- 
4732 Haddan 344 | Tweedaleand} 755 | Fish(Taylor). 2734 Lake Lampitt. Brown 
1883 (Schatte). | Hitehon. 763 | Imray | (Sehlenker)] 2764 | Nast. (Hotchkiss). 
162. Shaw and 349 | Teske. (Frémy & 2752 | Lake (Zwart)} 2890 | Hornsby, 2777 ~~ Lake (Jones). 
Milan. i Urbain). 2794 | Longworth. Innocent, | 2892 Morgan 
168 Perkins and | 35% 854 | Steele. | and Rutter, (Birch). 
Gilbert. 353 | Hart. 922 | Day (Camp- = 56 LISA PG LOD LENGE L GEILE IE eee 
175 | Drewry 366 | Watson. | bell, Dond, NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
} _ (Martini). | 367 | Haddan | Brown, AND MEMORANDUM OF ALTERATION. 
176 | Thompson | (Fernau | adeliffe, M. Bauer, L. Brouard, and J. Ancel, Paris. ‘ Preparations of 
(Parshall). | and Co.) | _ & Detrick). | materials for use in place of leather, and for electrical insulation.” 
178 | Edwards 869 | Grimston andj 925 | Imray No 5104 of 1882. Bauer, Brouard, and Ancel have applied for leave 
( Viet). Bower. | _(McKevit). to file a disclaimer and memorandum of alteration of the title and 
198 | Appleton and] 378 | Lake (Stites | 981 | Dansken. certain parts of the specification of the said Letters Patent ; any 
| _ Appleton. Stell, Aus-| 1004 | Court. person intending to oppose such application must leave parti- 
200 | Hadfield. tin, Wan-] 1548 | Cross and culars in writing of their objection with the Solicitor-General’s 
207 | Engel — nste Don+ | Bevan. Clerk of the Patents, at Room No. 549, in the Royal Courts of 
| _ (Berlien). nelly & Mace} 2028 | Thomson. Justice, London, within twenty-one days from the date of the 
220 | Davis, Jones,} 407 | Abeleven. 2063 | Justice London Gazette in which,this notice is published. 
| R... rt a 455 a one nth 
230 | Baggaley. 463 yirth & Pendle- 
241 | Emmons. (Dick and | ton). ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
273 | Sceats. Kirschten). | 2087 | Abel( Breyer). THE WEEK ENDING JULY 7, 1883. 
277 | Clarkson and] 533 | Barlow 2142 | Davidson. Abstracts marked with a * relate to applications not proceeded 
Ross. (Cazeneuve).| 2177 | Borrett. with. The number of Views given inthe Specijication Drawings 
312 | Raggett. 596 | Imray 2341 | Lake( Eddy). is stated in each case after the price ; where none are mentioned 
817 | Haddan (Giroud), | 2475 | Rudolph, the Specification is not Illustrated. 
(Boettcher).| 660 ake | Where Inventions are communicated from abroad, the Names, 
334 | Brockelbank. (Cooper). } &c., of the Communicators are given in italics. 

















FINAL SPECIFICATIONS FILED. 
June 80, 1888 Nos. 5863, 6231, 6233, 6234, 6235, 6237, 6240, all of 
the year 1882, and 7, 11, 16, 23, 24, 35, 40, 
56, 67, 79, all of the year 1883. 


July 1, » 26, 30, 34, 37, 38, 39, 45, 46, 48, 57, 81, 101, 
205, all of the year 1883. 
he 43, 49, 50, 59, 60, 95, 159, all of the year 1883. 
a 51, 55, 61, 62, 63, 64, 65, 68, 69, 80, 145, 189, 
340, all of the year 1883. 
o 5, 28, 70, 72, 74, 75, 76, 78, 85, 94, 223, 566, all 
of the year 1883. 
a Oe i 82, 84, 87, 88, 90, 91, 92, 96, 97, 106, 131, 195, 


213, 232, 580, 635, all of the year 1883. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 























| 
No. Name. No. | Name. No. | Name. 
0 | 1880 1880 | 
2570 | Shorland, 2605 | Von Naw- 2636 | Carlisle 
2574 | Carter. rocki (Maemillan) 
2575 | Fenner. (Beckers). | 2637 | Lake 
2576 | Kimton 2609 | Nedden. (Bortree). 
| (Whelpley).| 2611 | Mills 2639 | Clark and 
2578 | Stokoe and (Thompson Ashwell. 
Tulip. 2612 | Emery. 2640 | Lake 
2579 | Fluery and | 2617 | Wilson (Richard- 
| Barker. (Brewer). son). 
2582 | Parr. 2621 | Lake (Fabre) 2641 | Brion. 
2585 | Ligabue. 2622 | Watson. 2646 | Davis. 
2586 | Michaéls. 2624 | Graddon. 2647 | Quiggin, 
2588 | Stewart. 2625 | Bartram and Quiggin, 
2589 | Stewart and Bartram, and Sloan. 
| Hunter. 2627 | Johnson 2648 | Hilles. 
2591 | Lawson. (Middleton}] 2650 | Symes, 
2597 | Newton 2628 | Mantelet. 2653 | Toft. 
(Tommasi)} 2630 | Co las, 2654 | Chichester. 
2599 | Balme and | 2633 | Macaulay- 2655 | List. 
Hall, Cruikshank } 2658 | Piers. 
(Roy). 











Copies of Specijications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
LACK. 

1880. 

55. Machinery for the Manufacture of Horseshoe 
Nails: J.H. Johnson, London. (L. W. Whipple, Boston, 
U.S.A.) United Horse Nail Company disclaimer. [(4d.]—The 
tenth claim, viz., In a horse nail machine, one or more series 
of forms to form a nail or nails by successive operations, and one 
or more series of forwarders to move the blank or blanks between 
the former, all so arranged as to expose the nail blank or blanks 
to view, as hereinbefore described, is now disclaimed. (Dis- 
claimer and memorandum of alteration. June 2, 1883). 


1882. 

4824.* Incandescent Lamps for Electric Lighting: 
E. Muller, London. (2d.)—A bar of carbonised wood is sub- 
stituted for the filaments, and isconnected by copper and platinum 
connexions with the wire conveying the electric current through 
sealed orifices on each side of the bulb ofthe lamp. The connect- 
ing wires are inserted in holes bored one in each end of the bar, 
and pass out at the sides of the bulb, or the connecting copper 
wire is wound round each end of the bar in the shape of a spiral 
spring, and also round each end of the connecting platinum 
wires, Which then pass outat each side of the bulb. (October 11, 1882). 


4902.* Manufacture of Compound Welded ‘Steel 
and Iron Plates, Bars, Rods, &c.: A. L. S. Leighs, 
London. ([2d.|—A steel plate is welded to an iron plate, and the 
steel is removed by any suitable'means until the iron plate has only 
a thin facing of steel. Bars are made of two halves of iron and 
steel welded together, in such manner that the strain will be borne 
by the weld. (October 14, 1882). 

5045. Brushes for Painting, Distempering, &c.: J. 
Culmer, London. [4d. 5 Figs.|—The handle is widened out 
at the base of the brush and cut away at each side, and on each 
side of which is laid a bunch of bristles. A sawcutis run into the 
tenon lengthwise, and a metal tongue having two projecting ears 
isinserted into the saw cut. (October 23, 1882). 


5292, Centrifugal Separating Machines, &c.: F, H. 
F. Engel, Hamburg. (l. Petersen, Hamburg), [6d. 
2 Figs.|—A tube furnished in front with a cutting edge is sup- 
ported by an arin in which it can be turned as wel] as moved back- 





ward and forward. The sharp edge is advanced against the 
rotating ring of liquid that has to be removed out of the centri- 
fugal vessel. (November 6, 1882). 


5299. Finishing the Interior of Hollow Ware: 
J. V. Hope, Wednesbury, Staff. (6d. 4 Figs.|—Stirrers 
projecting from a spindle rotate with great velocity inside the 
hollow ware, within which is inserted hard abrasive material such 
ascorundum. (November 6, 1882). 


5322. Manufacture of Compound Plates of Hard 
and Soft Homogeneous Metals: S.and S. R. Chat- 
wood, Bolton. [éd. Figs.)}—An ingot mould is divided 
by vertical partitions of thin metal, and a metal of such quality 
that when heated to redness and plunged into cold water will not 
become hard and brittle, is run into the two outer compartments 
and steel is run into the central compartment, care being taken to 
keep the level in the compartments the same during pouring. 
(November 7, 1882). : 

5330. Apparatus for ee a Dunging, and 
Soaping Textile Fabrics, &c.: J. Gibson, Mottram, 
Cheshire, and J. Platt, Manchester. [6d. 3 Figs.j— 
Beaters, provided with a number of flexible flaps, which in re- 
volving strike the surface of the fabric as it is passing over per- 
forated or corrugated rollers, are fitted at the top of the machine. 
(November 8, 1882). 

5393. Joints of Drainage Pipes, &c.: W. N. Hut- 
chinson, Wellesbourne, Devon. (8d. 15 Fiys.|—The object 
is to form a joint which shall be perfectly gas-tight and also 
partially flexible. Referring to the illustration, the deep elastic 
or pliant gasket G is placed within the tapering cylindrical socket 
of the pipe, and the tapering spigot end of the adjacent pipe is 
forced in by means of the apparatus shown, the elastic gasket 
forming a gas-tight and flexible joint; J J isa compressor en- 











circling the joint of the pipes. The rod No. 2 passes through 
brackets, fitted round one-half of the pipes, and retained by 
chains passing round the other half, and serves to retain in 
position the plate E, which is provided with radial projections 
bearing on the pipe. The plate F is provided with a long screw 
passing through the plate E and having at its outer end longi- 
tudinal teeth, by which it is rotated by the gearing shown, in 
order to force the spigot end of the pipe into the elastic jacket. 
(November 13, 1582). 

5397.* Injectors for Raising, Heating, Feeding, 
and Forcing Water into Steam Boilers, &c.: C. 
Nelson, London. (4d.)—A‘strong steam-tight vessel is con- 
nected to the steam chamber and also to the water space by two 
pipes provided with valves. The top of this vessel is connected 
by apipe provided with valves to a water supply vessel, (No- 
vember 13, 1882). 

5400.* Carbons for Use in Electric Lamps, &c.: J. 
E. T. Woods, London. (2d.)]—Wires of aluminium, magne- 
sium, or other suitable metals, having a high conductivity and 
colourless flame, are inserted in the centre of the carbon rods 
during the process of manufacture. Carbons made in the form 
of plates with conducting wires inserted as above may be used 
for plates of primary or secondary batteries. (November 13, 1882). 


5403. Separating Liquids from Waste Products of 
Chemical Works: G. H. Bolton and J. R. Wylde, 
Widnes, Lanc. [6d. 1 Fiz.)—Chloride of manganese solu- 
tion is separated from the deposit in the settlers of the Weldon 
process, and other solutions from slimy materials, by first mixing 
the deposit with a granular material and then passing it through 
a centrifugal machine, with or without extra washing in the 
machine by astream of steam or water. The residual caustic or 
other solutions may be separated from the lime mud by means ofa 
centrifugal machine. (November 13, 1882). 


5439.* Spindle Mountings of Spinning Machinery : 
R. N. Cottriil, Bolton-le-Moors, Lanc. [2d.)—To pre- 
vent the lifting of the spindle during the dotting operation, a 
bridle is fitted to turn upon centres beiow the whirl or sleeve 
(November 15, 1882). 

5442. Extraction and Separation of Salt, &c.,from 
Fluids: J. Maynes, Manchester. [6d. 7 Figs.|—The 
salt pan is an enclosed receptacle surrounded by a hot air chimney 
heated by the gases of combustion. The interior of the pan is 
divided by a horizontal plate, and the lower division is occupied 
by a number of steam pipes entirely surrounded by the brine in 
the pan. The vapour generated is compressed by a piston, and is 
supplied to the steam pipes of the pan. (November 15, 1882). 

5450.* Apparatus for Filtering: W. P. Thompson, 
London. (4. H. Horsnell and W. Murphy, Montreal). [2d.] 
—The spigot, cast in the form of a double T, has inserted 
centrally between the ends a solid piece of carbon. The water 
can either be filtered or not filtered, or the water be passed in the 
reverse way at pleasure. (November 15, 1882), 

5451.° Sewing Machines: W. R. Lake, London. 
(E. A. Wilkinson, New York, U.S.A.) [4d.J—Relates to the 
vertical and horizontal shuttle and feed levers, to the shuttle and 
feed, to the actuating cam and driving shaft, to the feed motions, 
and to details of construction. This provisional contains seven 
pages of closely printed matter. (November 15, 1882). 

5453.* Railways: E. N. Molesworth-Hepworth, 
Manchester. ([2d.)|—The rails before passing over a canal or 
river are caused to diverge, uniting again at the opposite side. A 
drawbridge is fitted on each part where it crosses the canal. The 
trains can be switched so as to pass over either bridge. (Pro- 
visional protection not allowed. November 16, 1882). 


5455.* Valves for Controlling the Flow of Steam 
and for Separating Steam from Water, &c.: J. 
Wetter, London. (J. J. Godet, Paris). [2d.J—A deep pocket 
which deflects the current of water is placed in front of the inlet 
opening and inside the valve box. An expansible receptacle made 
of sheet metal has its top attached to the valve spindle, so that as 
the temperature is increased the valve is closed. (November 16, 
1882). 


5460.* Chairs: W.Keen, London. [2d.)—An ordinary 
child’s high chair, not having its hind legs attached to the under- 
side of seat, is arranged to be converted into a low chair. 
(November 16, 1882). 

5461.* Pencil Cases: W. R. Lake, London. (C. W. 
Livermore, Providence, R.I., U.S.A.) [2d.J)—An inner lead con- 
taining tube is provided with spring jaws and slides longitudinally 
in an outer tube. (November 16, 1882). 

5474. Printing Machines: W. W. Taylor, Ripon, 
Yorks, [(10d. 19 Fiys.|—Refers to Specification 1127 of 1875. 
Additional webs are arranged to act as a carrier for the tapes by 
which the paper is carried around the guiding or turning surfaces 
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and rollers. The tapes are arranged by means of skew pulleys, 
the turning cylinders being replaced by systems of skew pulleys 
arranged side by side, togive the tapes the same motion as if they 
were in contact with the turning cylinders. The surface of the 
turner is arranged to partake of the motion of the paper tape. 
Relates further to the construction of the framework of the 
machine and to the method of giving motion to the beds carrying 
the printing formes by means of a rack driven by pinions. (No- 
vember 17, 1882), 

5476. Ships’ Hatches: R. T. Pavley, Cardiff. [6d. 
4 Figs.}—Underneath the top of the hatches a second set of 
hatches is fitted, a water course being formed between the bottom 
of the second hatches and the main coamings; an air space 
runs around the hatchway and is connected at one end to an 
air chamber. (November 17, 1882). 

5477.* Motor Engines or Machines: C. Cizzio, 
Ticino, Switz. [2d.]—Wheels, provided with levers carrying 
weights and suitably adjusted so as to swing and provided with 
the necessary stops and accessories, are mounted upon a shaft. 
‘The difference in leverage . . . . upon one side of the wheel or 
wheels causes them to revolve.” (November 17, 1882). 


5481.* Manufacture of Potash and Soda: A. M. 
Clark, London. (J. B. M. P. Closson, Paris). {2d.)—The 
alkaline sulphate is dissolved in hot water and treated witha 
milk of lime and of lead oxide. (November 17, 1882). 


5485. Transit Instruments: J. L. Clark, London. 
(6d. 9 Figs.]—An arm and adjusting screw is fixed on the vernier 
plate which turns on the axis of the telescope. The arm resting 
on a stop on the framework serves as a fixed zero point, and 
enables the spirit level usually employed for setting the declina- 
tion circle level to be dispensed with. A flat metal spring is secured 
to the underside of the instrument by two or more screws at each 
end which screw upwards into the base, and a single screw passes 
centrally through a hole in the spring, and isscrewed down intothe 
solid base. The tube of the telescope is supported in aloose collar 
with adjusting screws, and the cross wires are supported by means 
ofa screwed diaphragm. The cap carries a hinged circular lid 
having a small circular opening, and a support is provided for 
the lamp which illuminates the wires. (Nevember 18, 1882). 


5488.* Apparatus for Administering Injections or 
Douches: T. G. F. Dolby, London. § (2d.)—The force 
pump of the enema is connected with a vessel containing the 
liquid to be injected and having an outlet pipe communicating 
with the lower part thereof. (November 18, 1882). ‘ 


5489." Screw Bolts and Nuts, &c.: T. Hancock, 
Wolverhampton, [2d.)—The object is to provide means 
whereby the single nut ordinarily used at the end of a bolt may 
be prevented from working loose. (November18, 1882). 


5490. Packing or “Caulking” for Pipe Joints, 
&c.: C. Wheeler, Newbury, Berks. (2:/.|—A piece of 
soft wire, such as lead, is wound spirally around the spigtt end of 
a pipe leaving a space between each coil in which may be wound 
hemp or the like mixed with red lead or other equivalent. The 
caulking toolconsists of a heavy ring divided and hinged at one 
side and fastened at the other, and provided with three projecting 
arms. (November 18, 1882). : 


5495. Electric Arc Lamps: W. B. F. Elphinstone, 
Musselburgh, N.B., and C. W. Vincent, and J. 
Cottrell, London. [6d. 2 Fivs.)—A valve actuated by a 
solenoid in the main circuit regulates the admittance of air toa 
pneumatic apparatus, such as a concertina bellows, which on 
opening out allows the carbons to approach. The illustration 
shows an arc lamp in whicha feeding motion is given to both car- 
bons. The positive carbon-holder passes through the insulated 
metal guide piece e secured to the frame E, and is attached to the 
pneumatic bellows A enclosed in the vulcanite cylinder A2con- 
nected by links D to a second vulcanite cylinder B2 containing the 
pneumatic bellows B attached to the negative carbon-holder 
which passes through the insulated metallic guide e’. The sectional 
areas of the bellows are proportional to the rate of consumption 
of the carbons. The lower link Dis hollow and working upon a 
fixed valve, opens and closes a communication between A and Bas 
itisrocked. The action is as follows: The current entering at 
e2 asses through the solenoid ¢! (which attracts its core and 


strikes the arc) to the sleevee, and across the arc to the sleeve el, 
and so to the negative terminale3, At first starting the lamp, the 
bellows are as shown, and as the length of the arc increases the 
vuleanite cylinder A? is pulled down by the action of the spring 
against the resistance of the solenoid cl, and this opens by means 
of the rocking link D the communication between the bellows, the 
weight of the upper carbon compressing the bellows A and expand- 
ing B. Ina non-focussing lamp, the lower carbon is forced up- 
wards by aspring, and is pulled down, to strike the arc, bya 
solenoid in the main circuit. A valve controlling a passage 
between the two pairs of bellows is pressed on its seat by a 
spring, and is attached to the solenoid core. On the lengthening 
of the arc the lower carbon-holder which passes through the 
solenoid is fed upwards by the spring, and the valve at a certain 
instant is raised from its seat, and opens the communication 
between the bellows, the upper carbon falling by its own weight. 
In this case the bellows attached to the lower carbon-holder is 
provided with a small hole opening to the atmosphere through a 
screw plug. (November 18, 1882). 


5496.* Stoves: S.Slater, Oldham. [2d.]—Relates to a 
portable ove provided with an outer case of then sheet metal 





having an ornamental base and a removable cover, (November 18, 
1882), 


5497. Saggers: J. H. Johnson, London. (J. F. 
Bapterosses, Briare, France). (6d, 20 Figs|—Temporary supports, 
which are removed when the sagger is full, are madres and 
enable the articles which are to be baked and the permanent 
supports to be easily arranged in position, These supports con- 
sist of a frame carrying sliding bars and swivelling racks. (No- 
vember 18, 1882). 


5498. Treatment of Duff Coal, Pit Waste, &c.: J. 
Jameson, Newcastle-on-Tyne. (4d.|—The air is heated 
and burnt by being passed through the fuel of a close furnace, 
and is then forced through the matter to be operated on, also con- 
tained in a close vessel. (November 18, 1882), 


5501. Self-Acting Buckets, Grabs, or Skeps for 
Raising or Discharging Grain, &c.: G. M. Key and 
J. Lowrie, London. [6d. 7 Fiys.]—The hemisphericab grab 
bucket is made in two parts connected together by, and pivotted 
to, a suitable frame so as to open and close in the usual manner. 
It is suspended and worked bya single chain, the opening and 
closing being effected by two sets of connexions, so attached to 
the two parts that the strain due tothe weight coming on the one 
set opens, and on the other set closes the bucket. The two sets of 
connexions are attached to two crossheads sliding vertically, the 
upper of which is acted on by a quadrant-shaped link or tumbler. 
(November 18, 1882). 

5502.* Proportional Reducing Valves: A. W. 
Quinlan, Glasgow. ([2d.)|—Two pistons packed with cup 
leathers, and working in cylindrical spaces formed in the body of 
the apparatus are formed in one piece or attached together, and 
control the effective area of communication between the two 
cylindrical spaces. (November 20, 1882) 

5503. Appliances for Obtaining Motive Power: 
L. L’Hollier and G. Asher, Birmingham. [4d. 1 Fig.) 
—The patentees state that so long as the pressure of helical teeth is 
maintained on the teeth of a large driving wheel, the driving 
wheel will revolve. The pressure is applied by a shaft screwed at 
one end, and carrying rollers bearing on the piece which carries 
the helical teeth and pressing them in contact with the teeth on 
the driving wheel. (November 20, 1882). 

5504. Incandescent Electric Lamps: A. Swan, 
Gateshead-on-Tyne. [6d. 4 Figs.)—An electric current is 
passed through the wires at the same time that the glass is being 
pressed around them. Fig. 1 represents an opened-out mould for 
casting the stems of the lamps, and Fig. 2 is a section on line 1, 2, 
Fig. 1. The loops of the terminal wire pass over the studs }, the 
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wire passing also over a stud pin c formed upon a plate connected 
to the non-conducting material of the mould. The contact plates 
b? are connected to the loops b, and when the mould is closed 
make contact with other plates connected to the poles of a gene- 
rator. The wires are retained in proper position by the pegs d. 
(November 20, 1882), 

5506. Rotary Gas or Explosion Engine: J. C. 
Mewburn, London. (C. D. (roubet, Paris). (6d. 2 Fiys.) 
—Referring to the illustrations, the engine consists of a cylinder 
A in the heads of which are spaces for the circulation of water. 
Wings (five in the illustrations) are formed in one piece with 
the cylinder. The heads P are fixed as shown to the ends of 
the cylinder and are connected by hollow arms to a boss lined 
internally with phosphor-bronze, and having five holes communi- 
cating with the hollow arms which are in connexion with circular 
spaces in the cylinder heads. The circulating water enters by one 
plate and passes out by the other. The pressure pump J is 














worked by an eccentric D (formed in one piece with one head), by 
means of a connecting rod and piston. The other plate carries a 
sliding weight R which regulates the admission of the explosive 
agent. The shaft B mounted in hexagonal bearings serves as a 
support for the obturators C and is hollow throughout its length 
carrying with ita cock U which admits the mixture to the right 
or left of the obturators C. The action is as follows: The wing 
by displacing the obturator C causes the chamber in contact with 
it to pass before the mixture orifice of the shaft in combination 
with it. The mixture then enters the space left free in obturator, 
and is ignited by gas, electricity, or otherwise. The obturator 
being held by a bolt operated by a roller fixed on each arm of the 
head draws the cylinder at the moment of the explosion, the same 
action taking place immediately after at another obturator. The 
cylinder A may serve asa pulley. Notwithstanding the drawings, 
this —— is somewhat difficult to understand. (November 
20, 1882). 


5507.* Preparing Asbestos for Spinning, &c.: J.C. 
Mewburn, London. (L. Dej/rennes-Bettremieuz, Lys-Lannoy, 
France). {2d.)—The asbestos is submitted to the action of a 
carding engine for producing continuous cardings, the carding 
engine being suitably modified. (November 20, 1882). 


5508. Producing Architectural Ornaments, &c., 
from Wood or other Fibrous Pulp: L. A Groth, 
London, (Partly C. G. Mineur, Stockholm). (4d.|—Refers to 
Specification 158 of 188]. Finely divided pulp is mixed with hot 
water and poured intoa mould and cevered with muslin ; the water 
is then absorbed by a sponge and the operation again repeated, and 
soon. (November 20, 1882), 





5509. Process for the Production of Magnesium, 
Alum/nium, &c.: L. Groth, London. (i. Gratzel, 
Hanover). |2d.)—A metal vessel containing the chloride or 
fluoride of magnesium or aluminium to be melted is connected 
to one pole of a dynamo whose other pole is connected to a carbon 
rod introduced through the cover. A reducing gas is also intro- 
need and conducted through the closed lid. (November 20, 1882). 


5510. Gas Motor Engines: J. Maynes, Manchester. 
(lod. 12 Figs.|—Fig. 1 represents a longitudinal section of one of 
the main driving cylinders, Fig. 2 represents a section of the 
valves regulating the admission of air to the compressor and 
combustion chamber, showing also the exhaust thoroughfare 
through which the spent gases pass to an auxiliary cylinder, and 
Fig. 3 represents a vertical section through the respirator. The 
piston a? is formed with an extended telescopic sliding ring a3and 
dome a4 forming with the cylindrical portion @> annular spaces 
around the combustion chamber, into which air is forced for keep- 
ing the working parts sufficiently cool. The annular space between 





the internal cylinder a! and the external cylinder a? is kept at a 
pressure equal to that of the main cylinder. The air is drawn 
into the box e and passes by the ports e? to the air conrpressing 
portion of the cylinder, and thence back by e*, and ports e3 and jl 
to the respirator c! where it is heated. The exhaust passes first 
by #' and afterwards by a® through a three-way cock, and by 
passages f4 f> to the auxiliary cylinder, where the gas expands. 
The igniting apparatus is shown in Fig. 3, the chambers r being 
supplied with gas and air by the two small cylinders rsr4, The 
inflamable gas enters by the passage U4 (Fig. 1) and through the 
hollow shaft to the respiratorc!. With the limited space at our dis- 
posal we cennot give a complete description of the apparatus, the 
drawings of the complete engine being somewhat complicated 
would require a lengthy description to be understandable. (No- 
vember 20, 1882). 

5512. Manufacture of Barbed Wire: O. W. Malet, 
London. (i. B. W. Malet, Christchurch, N.Z.) (4d. 6 Figs.) 
Discs stars or spurs are threaded ona wire at suitable intervals 
and kept in place by flattening the wire on either side of the disc, 
or by other means, such as a key or rivet. (November 20, 1882). 


5514. Manufacture of Cast Tubes of Gold, Silver, 
Copper, Zinc, Bronze, &c.: Morgan, London. 
(E. I. Levavasseur, Paris). (6d. 7 Figs.}—A movable mould is 
provided with a slot acting asacasting gate extending through- 
out its entire length and with a stationary core which deter- 
mines the internal diameter of the tube, and is supported at one 
extremity in the mould, being guided at the opposite extremity 
by a tube fixed to the frame, and upon which the mould slides, 
(November 20, 1582). 

5515. Devices for Erasing Pencil, Ink, or other 
Marks: L. Woolf, London. ([6d. 4 /iys.|—The erasing 
material is pivotted to a case or holder in which it can be foided. 
(November 20, 1882). 

5516.* Handles or Holders for Use in Carving Meat, 
&c.: H. H. Lake, London. (?. J. Carmien, Jssy, Paris). 
{4d. 5 Figs.J|—A coiled spring secured to the end of branches of 
the handle tends to close them; this tendency may be supple- 
mented by drawing upon the exterior end of the spring. (No- 
vember 20, 1882). 

5518. Distribution of Electricity by Underground 
Conductors, &c.: C. D. Abel, London. (L. A. Brasseur, 
Brussels.) (6d. 6 Figs.}—A number of pillar boxes arranged at 
certain distances apart are connected with each other by a con- 
duit level with the ground and provided with a hinged cover. 
Fig. 1 isa longitudinal section, and Fig. 2 a sectional plan of the 
arrangement. The conduits are divided in two portions by a 
horizontal perforated bottom b, the lower one serving as a drain 
and the upper one receiving the insulated conductors. The 


























subscriber is connected directly to the nearest pillar box by a 
wire passing from the conduit through a tube of iron to the 
house. The ends of the conducting wires of the cable or cables 
from the exchange are connected, say, to the left hand vertical 
row of binding screws on the insulating block i, a few subscribers 
being connected to some of the binding screws on the right, the 
remainder being connected to the wires of a cable, whose other 
ands are connected to the binding screw of the next box on the 
right and so on, The binding screws on the right and left are 
connected as shown by the wires d. (November 20, 1882), 

5519. Integrating Apparatus, &c,: J. Imray, Lon- 
don. (B. Abdank-Abakanowicz and C. Roosevelt, Paris), [6d. 
12 Figs.J}—A rotatable cylinder has an inclined dise bearing 
against it and driving it by frictional contact as the disc is moved 
along the cylinder, the amount of rotation being proportional to 
an integral depending on the obliquity of the dise and the extent 
of its travel, For regulating an ar lamp, the disc is swiyelled to 
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various inclinations by an electro-magnet or solenoid, the cylinder 
being caused to revolve, and being mounted on a slide or carriage 
holding one of the carbons. This regulator nay be arranged to 
regulate the resistance of an arc lamp, so that the sum of its re- 
sistance and the resistances of a series of translating devicesis 
kept constant. In another arrangement a cylinder has cut on it 
a right and alsoa left-hand screw, and has at its side a carriage 
on which are mounted two electro-magnets having their spring 
armatures made as part nuts, and which, when respectively ex- 
cited, move the carriage by means of the nut in one or the other 
direction. This may be applied to work valves or slides or other 
regulating apparatus. In order to increase the power of the 
regulating apparatus, two sets of electro-magnets, which may be 
arranged in annular form are employed. The integrating me- 
chanism bringsinto circuit a greater or lesser number of these 
clectro-magnets, or may introduce or cut out resistances from 
their circuits. The arrangement, as shown, consists of two 
Pacinotti rings, the one stationary and having its coils connected 
to a commutator having brushes capable of being freely moved 
round it by a cord from the regulator, and thus altering the pos 
tion of the poles, aad the other movable and working valves or 
other regulators. We would draw attention to the fact that we 
fail to find this specification classified under any of the electrical 
headings in the subject matter index. (November 20, 1882). 
5520. Affixing Flexible Tubing to Couplings, &c.: 
J. Huni and T, E. Mitton, Birmingham. [6d. 4 Figs.)— 
The interior or main body A to which the tubing O is attached is 
provided with a bulge B at or near the top, and is encased with a 





screwed metal ring C, to which is attached a ring D having a 
diminishing aperture E. The ring D is first adjusted upon the 
flexible pipe, and then screwed home, forming a secure joint as 
shown. (November 21, 1882). 

5521... Sewing Machines: W. H. Beck, London. 
(A. L, J. Loubinoux, Paris.) [2d.)—The support for carrying 
the thread drawing lever is secured to the head of the machine by 
an adjusting screw passing through an oblong slot. A second 
screw passing through acurved slot in the support forces it to 
preserve its hinged joint at an invariable distance from the 
needle bar, when it is moved round on its pivot to raise or lower 
the end ofthe lever. (November 21, 1882). 


5522." Taps for Application to Bottles Containing 
Aerated Liquids: P. Yates, Oldham. [2d.)—When the 
cork has been withdrawn, a hollow screw tap provided with a 
stopper of cork is inserted into the bottle, and secured by a 
bridle connected to a spring clip grasping the neck of the bottle. 
(November 21, 1882). 

5525. Apparatus for the Manufacture of Sugar in 
Lumps, Pieces, or Blocks: H. H. Lake, London. (La 
Société Lebaudy Freres, Paris). (6d. 5 Figs.j)—Refers to Specifica- 
tion 1055 of 1882. Movable blades are capable of being fixed in 
the frames which contain them at different distances apart, and 
the sugar is removed by an arrangement of edge plates. Aper- 
tures are formed transversely in each frame below the perforated 
sheet metal in the lower part of the apparatus. (November 21, 
1882). 


5527." Gas Engines Employed in Connexion with 
Tramcars, &c.: E. Dyson, Milnsbridge, Yorks. (2d.) 
~A bag made of any suitable material for containing gas is em- 
ployed, and the gas engines are provided with a disconnecting 
apparatus. (November 21, 1882). 


5528." Apparatus for Removing the Superfiuous 
““Body” and Glaze off Enameiled Bricks, &c.: E. 
B. Brooke, Huddersfield. (2d.)—A revolving face plate 
works upon a horizontal shaft, and is grooved and covered over 
by a sheet of sieving or other wirework. (November 21, 1882). 


5529." Winding Apparatus: J. Farrar, Halifax, 
Yorks. (2d.)—The object is to provide for the stoppage of the 
spindle when one of the ends or threads break, to facilitate the 
removal of the cap when completed, and to insure the equal wind- 
ing on of two or more threads, (November 21, 1882). 


5530. Tents, &c., for Military and other Purposes: 
H.E. Newton, London. (/. (7. C. van Docker, Copenhagen). 
(6d. 13 Figs.]|—Covered frames are connected together in pairs 
by hinges or other convenient manner, and the pairs are associated 
together to make upa tent. (November 21, 1882). 


5531. Apparatus for Manufacturing Material 
Imitating Leather Fabrics, &c.: H. Loewenberg, 
Wiesbaden. (4d.)—Refers to Specification 1837 of 1875 and 
1285 of 1878. Drying oil, thickened bythe action of chlorine in 
admixture with other substances, is used to form a facing ma- 
terial ; or vaseline, in combination with gelatine and other in- 
gredients, may be employed. (November 21, 1882). 

5532. Lithographic Presses: H. J. Haddan, Lon- 
don. (EF. Lapeyre, Paris). (8d. 15 Figs.J—The object is to 
construct a rapidly working press with perpendicularly applied 
pressure and automatic moistener. This final specification con- 
tains six pages of closely printed matter, no claims being made. 
(November 21, 1882). yi 

5533. Wire for Fences: W. Friedlaender, London. 
(H. Honour and M. Friedlaender, Ashburton, Cant., N.Z). (6d. 
11 Figs.)—The barbs or spursare formed with two, three, or more 
points projecting outwards from a central portion which is formed 
with a hole in the centre of a shape and size to allow it to be 
threaded on the wire, on which it is secured by distorting the 
shape of the wire. (November 21, 1882). 


5536, Method and Apparatus for Purifying, &c., 
Town Sewage: P, Jensen, London. (H. Betche, Maqile- 
burg, and Zeppernick and Hartz, Berlin). |6d. 5 Figs.J|—The 
Sewage is run into a collecting reservoir and is by pumps delivered 
into a tank in which it is mixed with a thin solution of sulphate 
of alumina, and from whence it passes to a number of centrifugal 
separating and filtering machines, the rotating baskets of which 
have double perforated walls between which spongy material 
treated with iron tannate is placed. The liquid sewage is then 
conveyed to a reservoir and pumped into an air vessel and thence 
to the bottom part of the filter compartments containing peat free 
from iron and sawdust, the upper layers being steeped in tar, and 
as it}overflows is mixed with milk of lime, and again filtered, 
ie is finally filtered through Swedish iron ore. (November 21, 


0537. Apparatus for Drying Graiu, &c.: W. R, 





Lake, London. (/'. W. Wiesebrock, New York). (6d. 7 Figs.j— 


respectively, longitudinal section, partly exterior view and partly 


The material is subjected to the action of heat whilst being passed | longitudinal section, and plan partly in horizontal section. The 


through a series of communicating rotary drying cylinders, which 
are inclined, and have their ends extended outside the casing, and 
each cylinder having a spout cap provided with a dampered 
ventilating flue. (November 21, 1582). 

5538. Wheels for Vehicles: W. R. Lake, London. 
(U. A. Chanveau and P. C, A. Laglenne, Paris). (6d. 3 Figs.j— 
The wheel has its body suspended within the rim by means of 
springs, which act ina circular direction, and are connected to 
the body and to the rim by hinges. (November 21, 1882). 


5539. Apparatus for Measuring Liquids, &c.: H. H. 
Lake, London. (/. J. Carmien, Issy, Parts). (10d. 12 Figs.J|— 
Consists of a paddle receiving an alternating movement in a closed 
cylindrical casing, the liquid under pressure being introduced into 
the casing through the lower part of a distributing cock, and is 
expelled by the movement of the paddle, and escapes from the 
anterior part of the cock, the reversing of which is effected by a 
toothed sector and lever and counterpoise. The apparatus may 
be used as a motor, or when suitably modified as a registering 
hydraulic ram. (November 21, 1882). 


5540.* Propelling Vehicles by Hydraulic Power: 
E. Edwards, London, ((. Laburthe, St. Pierre, France). 
(2d.J—A hydraulic wheel is fitted ina reservoir containing two 
receivers. The pressure is applied to the surface of one receiver 
by a hand pump ; the water being forced into the other is caused 
in its passage to turn a wheel connected to the axle. (November 
21, 1852), 

5541. Rotary Engines: A. M. Clark, London. (4. 
W. Wade and J. M. Wardell, Cardillac, Mich., U.S.A.) (6d. 
5 Figs.J—A radially slotted revolving cylinder forming a central 
steam chest is provided with revolving heads extended to enclose 
the ends of the working case and rotating with the cylinder, 
central steam pipe, and engine shaft. The case in which the 
cylinder rotates is ellipsoidal in cross section, adjustable packings 
fitted in recesses arranged on the shorter diameter forming a close 
working joint with the revolving cylinder. Four equidistant 
radially sliding pistons are pressed outward by the steam against 
the case. Twocircular stationary cut-off valves are arranged to 
control the inner terminations of the radial slots, and by means of 
valves within the slots the steam can be admitted to either side 
of the pistons, the valves being operated by a ring rotating with 
the cylinder. Each side of the case is provided with duplicate 
exhaust valves. (November 21, 1882). 

5542.*_ Combined Urinal and Washstand: F. 
Wirth, Frankfort-on-Main. (/', Miller, Stuttgart) [2d.] 
—Consists of a cabinet or case with projecting sides and of a plate 
fixed on an axis let into the inner portions of the projecting sides, 
and operated by a footboard and levers and counterweights. The 
upper part of the apparatus is provided with a reservoir in which 
are two taps connected to the supply pipe. (November 21, 1882). 

5543. Valves for Air Compressors: C. Pilkington 
and J. Forrest, Haydock, Lance. [6d. 5 Figs.)—The 
valves are constructed with inner and outer faces, which seat upon 
two seats, and are held in position by springs. The illustration is 
a longitudinal vertical section of the end of a cylinder a, provided 





with an annular-shaped inlet valve } connected by ribs and a boss 
to the spindle e. The valve seatings are connected by webs, the 
centre portion forming a guide for the spindle e, which passes 
through the stutting-box h. The vadve is held in position by the 
spring i, which acts on an adjustable nut screwed on the 
spindle e. (November 22, 1882). 


5545. Utilising Bye-Products of the Soda and 
Potash Manufactures, &c.: J. Mactear, Glasgow. 
(4d.]—The waste mixed with water is first treated with carbonic 
acid aided by heat and pressure, and the resulting sulphuretted 
hydrogen is treated with sulphurous acid in the presence of 
water or a solution of chloride of calcium. Ora solution of the 
sulphur compound may first be obtained by aid of heat and pres- 
sure, and then be treated with yellow liquor and afterwards with 
carbonic acid, and finally the resulting sulphuretted hydrogen be 
treated as above. (November 22, 1882). 


5547. Movable Parallelogramic Support with 
Stopping Spring Catch for Taper Stands, Consols, 
&c.: A. Zwierzchowski, Paris. [(d. 2 Figs.J]—A parailelo- 
gram is jointed at one end to a pivotting axis, and at the other to 
a guide or slide in a support or bracket. A spring click arrange- 
ment engages in the teeth of a rack and fixes the support. 
(November 22, 1882). 

5548. Improving the Appearance of Inferior 
Qualities of Diamonds, Rubies, and other Precious 
Stones: J. C. Mewburn, London, (G. H. Durkés, Paris). 
{4d.J—The surface of the arrondi or girdle is submitted to a 
rough rubbing, and is formed without facets ; the surface so pre- 
pared is {covered with acomplementary colour by means of an 
ordinary porcelain enamel orglaze applied at aslow a temperature 
as possible by fusion ina close vessel filled with inert gases. (No- 
vember 22, 1882). 

5549. Handle for Saucepans, &c.: E. Baldwin, 
Stourport, Wore. [4d. 2 #igs.)—The handle is formed 
with a bead or projection at the free end. (November 22, i882). 

5554. Manufacture of Colouring Matters from 
Coal Tar Products: Lowe, Stockport. [(4d.)— 
Aurin mixed or in combination with ammonia and an organic 
acid (preferably benzoic) in aqueous, ethylic, phenylic, or other 
alcoholic solution is heated either in open or closed vessels until 
the aurin is converted intothe red colouring matter which is heated 
with sulphuric acid until transformed into a sulphonic acid of the 
base resophenoline. Or aurin or yellow corralline is heated with 
sulphurie acid, the product being heated with ammonia in 
aqueous, ethylic, or other alcoholic solution. (November 22, 1882). 


5555. Construction and Manufacture of Boiler 
Flues and Boiler Shells, &c.: G. W. Dyson, Bolton. 
(6d. 8 Figs.|—The boiler tiues, shells, and expansion joints are 
manufactured of coiled bar or plate iron or steel, the edges of the 
coils being rivetted together to form a continuous steam-tight flue 
or shell. The flues may be constructed of rings of plain iron or 
steel joined by an expansion ring provided with an external and 
internal projection. (November 22, 1882). 

5556. Breechloading Guns: W. R. Lake, London. 
(W. Gardner, Hartford, Conn., U.S.A.) [6d. 10 Figs.J]—The 
gun is constructed of four principal parts, the barrel, the receiver, 
the breech bolt, and the cartridge feeder, Figs. 1, 2, and 3 are, 








barrel is screwed into the fore part of the receiver. The fore 
part, to which the trunnions are fixed, is connected to rear 
part by the parallel bars B. The cartridge feeder D is pivotted 


to the rear portion and is provided with a hook and projection 


holding the head of the cartridge, and with a small roller g 
which rests upon the breech-block when in the forward position, 
but drops on to an inclined surface when the breech-block is 


Fig .7 
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withdrawn. The breech bolt C is provided with intermittent 
screw threads so that when the breech-block is turned one-sixth 
of a revolution in one direction, the breech bolt can be moved 
longitudinally. A guide piece extending through a slot in the 
side of the breech bolt is secured upon the fixing pin G which is 
cocked by turning the handle F. The extractor E has a lug / 
fitted in a groove in the breech bolt and is provided at its forward 
end with a hook engaging with the head of the cartridge case. 
(November 22, 1882). 


5557. Machinery for Trimming and Burnishing 
the Soles and Heels of Boots and Shoes, &c.: J. 
Keats, Ba Staff. [8d. 20 Figs.|}—Two horizontal 
parallel shafts are mountedin suitable bearings ona bedplate. One 
shaft is fitted at its opposite ends with detachable rotary cutters 
and the other with burnishing tool-holders. A rotary motion is 
given to the cutter shaft by a band and pulley and a reciprocating 
axial motion to the burnishing shaft by an eccentric or its equiva- 
lent on the cutter shaft. (November 22, 1882). 


5559. Ordnance: J. Vavasseur, London. [(d. 4 
Figs.J)—A coarse screw groove is cut on the exterior of the inner 
piece or tube at the part where it is desired to couple it to the 
outer piece, an exactly corresponding groove being cut in the 
bore of the outer piece, The two pieces are shrunk together 


a. 














and a spirally formed bar of steel is fitted into the space left by 
the grooves. Fig. 1 is a longitudinal section of two portions of a 
gun united as described above. In breech-closing arrangements 
formed with screws of interrupted thread, the diameter of the 
screw increases by steps from the bore towards the breech. 
Fig. 2 shows the breech plug in its place amd the breech closed 
for firing. (November 22, 1882). 


5561. Coupling Sageremne for Railway Waggons, 
&c.: A. S. Mildred, Middlesbrough-on-Tees. [td. 10 
Figs.]—A hollow shaft 9 is suspended by links from the shaft 13, 
and has at each end a lever 15 keyed on to the shaft. A lever18is 
jointed to the lever 15, and has one end attached to a spindle 22, 
which is capable of a longitudinal movement within the hollow 


Fig. 7. 


shaft 9. A curved link 26 passes through a slot in the shaft 9, and 
is secured at one end to the spindle 22, its other end being secured 
to a loop 1 having the form shown in the illustrations, and which 
grips the end link of the coupling chain. The loop 1 is attached 
to ashort lever terminating in a double eye, and keyed to the 
shaft 9 at about the middle of its length. (November 22, 1882). 

5562. Lamps and their Burners: H. Salsbury, 
London. [6d. 5 Figs.|—The burner or wick holder is hinged 
to the oil-well so that it can be turned back to permit of the oil 
being poured in and fits the oil-well by means of inclined surfaces. 
A shield is fitted over the star wheels and bears for about one 
half its circumference by means of a spring. The reflector is 
fitted on a hinged flap at the back of the lamp body. Dioptric 
or other shaped lenses or prisms with certain projecting parts 
are fitted into the sides of the lamps, so that certain rays are 
reflected to the back. (November 22, 1882). 

5563. Appliances for the Propulsion of Row Boats: 
W. J. Sage, London. [(d. 8 Figs.J)—One or two metal rods 
are attached by claws and clip nuts to the gunwale or side of the 
boats. The rods carry sliding ferrules which can slide to or fro, 
and which carry a hinged flat piece to which the propeller 
blade is attached. The rowers face the direction in which the 
boat is being propelled. (November 22, 1882). 

5565. Preparation of Extracts of Meat: F. S. Barff, 
London, and A, P. Wire, Leytonstone. [id.)—The meat 
is minced, water is added thereto, and the mass agitated at a 
temperature of ‘140 deg. Fahr., the resulting mass being after- 
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wards strained or pressed. The liquid is allowed to cool, filtered 
through flannel, and gently heated to 130 deg. Fahr., the fibrine 
being deposited and salt, a flavouring matter, and Bart's Boro 
elyceride being added, a solution free from: fat and fibrine being 
obtained. (November 22, 1882). 


5566. Exhausting the Bulbs of Incandescent Elec- 
tric Lamps, &c.; N. K. Cherrill, Paris. (4d. 1 Fiy.J— 
Chemical means are employed to obtain the vacuum, a pump being 
used more asanauxiliary. A gas, such as ammonia, is formed in 
or passed into the bulb of an incandescent lamp, and before it 


reaches the pump it is caused to pass through a substance such as 
phosphoric anhydride with which it will combine and be con- 
verted into a non-gaseous form before it reaches the pump.  Re- 
ferring to the illustration, A is the bulb, B a chamber con- 
taining the phosphoric anhydrid or similar substance, and d a pipe 
leading to the pump. (November 22, 1882). 

5567. Harvesting Machinery: A. C. Bamlett, 
Thirsk, Yorks. (Sd. 14 Figs.]—The draft pole is hinged by a 
bracket and bolt to the frame, to the bolt is hinged a bracket for 
carrying the steering pole and castor wheel, and it also carries 
the lifting and regulating levers, and is so arranged that the 
castor wheel can run closer to uncut crop when mowing and 
farther from when reaping, and the two brackets may be con- 
nected when it is desired to dispense with the steerage pole and 
castor wheel. In the feathering rake the teeth descend nearly 
vertically in the crop, maintaining that position until they 


have delivered the sheaf, and they then ¢ake a backward motion | 


so as to prevent scattering of the sheaf. 


The feathering motion is | 


given by a fixed cam on the reel bearing, acting on a short lever | 


hinged at one end on the reel socket, and connected at the other 
end to a bell-crank on the rake, and having a roller at about the 
middle of its length running on the fixed cam. Relates also to 


the delivery when turning the corners, to making a better sepa- | 


ration betwixt the bound sheaf and the unbound corn, and to re- 
ducing the width of self-binding reapers. A frame mounted on 
travelling wheels armed with prongs, which run under and raise 


‘ A c .- | Burr, New York, U.S.A. 
mechanism for regulating the size of the sheaf and for suspending | ; : “a 


set of switch rails dd and ¢e also with square ends, one set dd 
joining the two parts a aand a! al, and the other set ¢ 6 joining 
the two parts a@ a and a? a2, when they are respectively moved 
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into positions, the girder frame being moved either by a hand 
lever or by » rack and pinion, or by hydraulic pressure. The 
facing point where the two lines a! a? cross each other is made 
on the same principle. (November 24, 1882). 

5599. Tricycles, &c.: H. J. Hissett, Plymouth. 
{6d. 7 Figs.|—Both shafts are connected by any suitable balance 
gear by means of a pinion carried on a hollow shaft through 
which the driving shafts pass. The chain wheels are mounted 
loosely on the hollow shaft, and are at the two sides arranged 
respectively for power and speed ; the hollow shaft can be geared 
at will with either, by a sliding clutch provided witha locking gear. 
(November 24, 1882). 


5618. Process of Fermenting Liquids : N. Lubbock, 
London. (/. J. Scard, Demerara, B. Guiana). [4d.]—The 
sulphate, chloride, nitrate, or tartrate of ammonia or nitric acid, 
or a mixture of one or more of them is added to and thoroughly 
dissolved in the wash. (November 25, 1882). 

5664. Sugar Cane Shredders: J. H. Johnson, Lon- 
don. (J. Parker, New York, U.S.A.) [6d. 2 Figs.]—Consists 
essentially of two drums each having rows of teeth, one drum 
revolving slowly and serving to feed the stalks in limited quantity 
to the toothed drum which shatters the stalks and reduces them 
to shreds. (November 28, 1882). 


5665. Manufacture of Twisted Ribs for Gun 
Barrels: W. James, Birmingham. (6d. 7 /igs.|—The 
bars having by preference a cylindrical figure or having in cross- 
section a polygonal figure, are twisted, and the twisted bars rolled 
into gun barrel ribs. (November 28, 1882). 


5745. Fire-Escapes: H. J. Allison, London, (D. A. 
{Sd. 10 Figs.J—A series of ladders, 
one for each story of the building, have their rounds hinged to 
the sides at their outer ends and pivotted between the vertical 
walls at their inner ends. Each section of the ladder is provided 





| with a trippiag device to throw the ladder down and out when it 


the crop, is employed to gather the crop which has been cut and | 


laid on the ground and which is then conveyed to the binding 
table. (November 22, 1882). 


Hutchinson,Bury. [6¢. 9 Figs.j—Consists (1) in weaving 
a cotton cord with a broken twill back with 5, 6, 7, 8, or more 
foundations or back picks to the round with a proportionate 
number of face picks matervening, and (2) in weaving such cotton 


a group of face picks, one of the back picks being by preference a 
binding pick and the other, a raising pick, being more orless floated 
onthe back. (November 23, 1882). 


5570. Construction of Chains and Buckets for 
peeseees: W.R. Kinipple, Greenock. [Sd. 15 Figs.|— 

he link 
and bottom tumblers of the dredgers, are constructed of a flat con- 
tinuous surface. The opposite part of the casting is formed with 
transverse feather pieces, or with both transverse and longitudinal 
divisions, soas to make the body of each link of acellular structure. 
The upper end of each back is formed with two hooks of conical 


| : 
5569. Manufacture of Ribbed Pile Fabrics: J. R. | Poe ws Remigareting Bamties 


s are cast in steel, and the parts, which bear upon the top | 


, hole cut in the centre of the discs. 


shape upon which two eyes on the strap or mouthpiece of the | 


bucket fit, the lower part of the bucket being attached by one or 
more bolts to the opposite end of the back. At the front of the 


mouthpiece of the buckets one or more conical horns are formed | 
and enter conical holes in a movable lip tightened thereon bya | 


tailpiece passing down the front of the bucket, and held to the 
back by hooked tail bolts. A shovel-shaped projecting shoot is 
piaced at the front end of each link. (November 23, 1882). 


5571. Apparatus for Protecting Ships from the 
Effects of Collision, &c.: W. Beverley and G. A. 
MacLaverty, Aberdeen, [8/. 20 Figs.|—Consists ofa strong 
framing of iron, provided with side pieces lving backwards, and 
having a flat surface situated transversely with thestem. A series 
of two or more arms are jointed to the framing at each side of the 
apparatus, and massive cushions of elastic material, such as india- 
rubber, are placed directly in front and carried by the arms, 
which are only forced backwards against the resistance of the 
india-rubber. The apparatus is placed in position either by one 
man or automatically by the aid of feelers. (November 23, 1882). 


5572. Antiseptics, Disinfectants, and Deodorants: 
Cc. T. Kingzett and M. Zingler, London. [4d.}|—Consists 
of a mixture of a liquid volatile hydro-carbon spirit containing a 
terpene, of a non-volatile resin, and of resin oil(the product of the 
destructive distillation of resin), with or without camphor or 
oxidation by treatment with air. (November 23, 1882). 


5575, Apparatus for Extraction and Fusion of 
Tallow: C.D. Abel, London, (H. Lissagaray and H. 
Leplay, Paris). [4d.]—The fat is finely chopped and then sepa- 
rated in a shreding machine, and brought, by the action of 
revolving scrapers, under heavy edge runners, revolving round 
a vertical axis in an annular vat heated by steam. The fat, heated 
to about 150deg., is run into a revolving churn containing water, 
and is then screened in drums having perforated metal sides, 
(Norember 23, 1882). 


5581. Wood Block or other Pavements, &c.: E. 
Hughes, Liverpool. [6d. 3 Figs.|—The blocks are formed 
with dovetail recesses on their under sides, which are embedded 
im ce it so as to form a cement dovetail attached to the cement 
(November 23, 1882). 

5582. Naves of Wheels for Carriages, &c.: S. 
Andrews, Cardiff. [6d. 2 Fijs.|—The nave is formed with a 
projecting ring on the inner side, and fitting over a projection on 
the shaft or axle. This ring is secured to a ring on the other side 
of the projection by means of bolts which do not pass into the 
nave. (November 23, 1882). 

6587. Construction of Railway Switches: E. N. 


Molesworth-Hepworth, Manchester. [6d. 4 Figs.j— 
Referring to the illustration, the main or permanent line a of 


distance ahead, say from two to six feet, the permanent lines 
a) al, a2 a2 also with square ends are continued. Upon a light 
girder frame ¢, fitted to move transversely to the line of rails in 
the gap formed between the parts @ and a! @?, is fixed a double 





| lowest recorded in the history of the colony. 


| ta wy Negatives: R.H. Brandon, 
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is required for use. The tripping of the ladder may be caused to 
turn on the water to the building and to give an alarm. (December 
2, 1882). 
and Pumps and 
ondensers therefor: W.H. Wood andG. Richmond, 
New York, U.S.A. [10d. 30 Figs.|—Relates to that class of 
ice machines in which cold is produced by the process of vaporisa- 
tion of ammonia, ether, benzole, &c., and consists in the construc- 


: ‘ “ : - | tion of the pump for pumping the ammonia into the condensing 
cords with two back picks in succession followed by a face pick or | I I } I “g 


apparatus, a condensing apparatus for liquefying the ammonia, 
and a refrigeration apparatus. Relates also to the engine for 
driving the apparatus. Contains fifteen pages of description and 
thirty-four claims. (December 5, 1882). 


1883. 

1357. Thermo-Electrical Generators: R. H. Bran- 
don, Paris, (/.G. Acheson, Paris.) (6d. 4 Figs.|—The metal 
forming the couples are in the shape of discs, each disc is con- 
nected to the other at its periphery by soldering. The separate 
couples are connected in series with each other by means of a 
A dise of mica is interposed 
between each pair forming a couple, and between each couple is 
placed an insulating washer. Heatis applied at the junction of 
the discs either in the centre or round the circumference. 
Several such arrangements may be mounted parallel to one 
another in a frame and motion be imparted to them, an accumu- 
lator of heat being placed in the centre between them. (March 
14, 1883). 

1448. Soldering Apparatns: H. H. Lake, London. 
(J. J. Johnson, Boston, Mass., U.S.A.) [4d. 3 Figs.|—A solder 
pot is arranged upon a furnace, and is provided with a post or 
spindle rising from its bottom, and with a float adapted to be 


| guided upon the post as it rises and falls with the moltem solder 


in the pot. (March 19, 1883). 


1608. Gelatino-Bromide Film Paper for Photo- 
é ; aris. (A. C. A. 

iebaut, Paris). [2d.]—A gelatinised sheet of paper is damped 
and placed on a glass, being attached by paper bands, and when 
dry is coated with ordinary collodion containing about 1} percent. 
of azotic cotton and 2 per cent. of castor oil. It is then covered 
with a tepid emulsion of bromide of silver and heated in an up- 
right position to about 64deg. Fahr. The film paper is detached 
from the glass and exposed, developed, and fixed in the ordinary 
manner. The film is peeled off the paper by hand, and is used 
for producing negatives recto or verso. (March 30, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 





FOREIGN AND COLONIAL NOTES. 

Railway Material in Victoria.—The Railway Depart- 
ment opened tenders in September for an extensive order 
for steel rails and fish-plates. A fortnight previously the 
Railway Commissioner accepted a tender for 34,000 tons 
at 6/7. 11s. 6d., and being impressed with this low figure, 
he called for tenders for another 30,000 tons, the lowest 
offer for this additional quantity being sent in on behalf 
of the Belgian Export Company at 6/7. 10s. 4d. per ton. 
This company has also received an order for five railway 
engines of Belgian manufacture, to be landed at Mel- 
bourne in six months. The price for steel rails is the 
On No- 
vember 17 of last year a contract was let for 20,000 tons, 


| the price at that time being 7/. 9s. 
rails is cut square off at the point of divergence and at some | 


| 


A New Car Wheel.—Mr. ¥. H. Smith, of Baltimore, 
has invented what is termed a wrought-iron three-plate 
car wheel. The wheel is built of tough elastic steel and 
wrought-iron throughout, with no cast-iron in hub, or 





elsewhere, and is claimed to be the only American wheel 
so built. Many English and Continental wheels have 
full wrought-iron centres, but they are light-weight, 
open-spoke wheels, proportioned to carry light loads on 
perfect tracks. The Smith wheel, on the contrary, is a 
closed spoke and plate wheel, and three-plate wheel, 
thoroughly braced in all directions against any amount 
of over load, rough usage, and rough tracks. The centre 
of the Smith wheel is a cellular box built of wrought- 
iron annular web plates, extending from the steel tyre to 
the axle, which plates are stiffened by, and combined 
with, wrought-iron spokes rivetted in between them. 
Annular boss plates of wrought-iron are also rivetted to 
the outer sides of the web, and, together with the inner 
edges of the web plates, and inner ends of the spokes, 
they make up a full wrought-iron hub. These boss 
plates can be omitted in very wide wheels and in narrow 
wheels also, by tapering some of the spoke bars, and thus 
convexing the wheel on one or both sides to the necessary 
width. For street car and other wheels of very narrow 
tread, only a two-plate wheel is used, and for locomotive 
driving wheels four plates are considered best. 


Converting a Steamer at Sea.—The Scotch iron screw 
steamship Adanrigh, bringing a cargo of cotton seeds 
from Fim, W., U.S.A., to England, broke her 
propeller blades, when 150 miles out from Fernandina. 
All sail was set, but there was little wind, and no progress 
was made. The captain then proceeded to fit her with 
extempore paddle-wheels. Holes were drilled in her 
sides, just above her forward deck, through which was 
passed a wooden shaft formed of hoisting spars; at 
either end paddles of heavy plank were fixed; the 
donkey-engine and winch were brought into use, and 
the shaft was connected with the machinery by bands 
and cog-wheels. The paddles were thus caused to re- 
volve, and the ship advanced at the rate of a knot and 
ahalf anhour. In this manner she succeeded in reaching 
Philadelphia. 


Indian Bridges.—Of bridges in British India the Attock 
bridge, when completed, will rank scarcely second to 
any. It will consist of five spans, two of 308 ft. each, 
and three of 257 ft. each, and will be entirely of iron. 
The material for the spans and for the piers was made 
and shipped by English firms. The third pier, which 
stands in the middle of the river, and is exposed to all 
the violence of floods, will be protected by a massive 
cutwater about 100 ft. high. It has also been proposed 
to protect the remaining piers by cutwaters, recent floods 
having shown the advisability of such a course. The 
bridge is reported to be making rapid ——— towards 
completion, and it is thought that at the latest another 
year will see it in working order. The ironwork of the 
first two spans is now completed, and the staging for the 
third and fifth spans is progressing favourably, 


More Plant for the Pennsylvania Railroad.—Owing to 
the inability of its Altoona shops to keep pace with the 
demand, the Pennsylvania Railroad Company has given 
an order to a New York firm of locomotive builders for 
fifty engines, and another to a car-building company, 
west of Pittsburg, for 600 freight cars. 


American Locomotive Building. — The Rhode Island 
Locomotive Works, at Providence, Rhode Island, com- 
pleted 230 locomotives during 1882, three-fourths of which 
were sent to the north-west. Some locomotives building 
by the Baldwin Locomotive Works for the Philadelphia 
and Reading Railroad Company are to be used on the 
Jersey Shore and Pine Creek Railroad. 


The Canadian Pacific Railway.—It is expected that this 
trans-continental railway will be completed from Mon- 
treal to the Pacific coast by the end of 1884, There are 
now 1,820 miles of main line in operation ; and the com- 
pany expects to finish 730 miles more this year, leaving a 
gap of 580 miles to be filled up in 1884. The railway will 
reach the Saskatchewan river from the east before the 
cold weather sets in. The construction is said to be 
advancing at the rate of four miles per day. 


Trameays in Germany.—Although this mode of trans- 
port has been only recently introduced into the country, 
forty-four towns have already availed themselves of it. 
Berlin has laid down over 120 miles of line, and Ham- 
burg, Altona, Cologne, Munich, Hanover, Nuremberg, 
Breslau, and Leipzig have followed the example on a 
smaller scale. 


The Metallisation of Wood. —This is effected by the 
Rubennich process, as follows : The wood is first plunged 
into a preparation of caustic alkali, at a temperature of 
between 158 deg. and 194 deg. Fahr., where it remains 
for two or three days, according to its permeability. It 
is then transferred to a bath of hydro-sulphate of calcium, 
to which (in from 24 hours to 36 hours) is added a con- 
centrated solution of sulphur. It remains in this bath for 
48 hours, at a temperature of from 95 deg. to 122 deg. 
Fahr. ; and then lies for 40 hours in a solution of acetate 
of lead, at 104 deg. Fahr. When dry, wood thus prepared 
takes a beautiful polish, and has a metallic glitter ; it can 
even be made into mirrors. It is also extremely hard. 


The Agricultural Implement Trade in Canada,.-—An idea 
of the immense development of this trade may be formed 
from the fact that one firm alone gave as their opening 
order this season, 3,900 ploughs, 1,000 waggons, 400 
M‘Cormick reapers, 320 seeders, 320 hay-rakes, and 400 
mowers. 








Root’s Rotary Pump.—We understand that Messrs. 
Mather and Platt, of Salford, Manchester, have now 
taken up the construction in this country of Root’s rotary 
pump, which was illustrated by us in connexion with our 
notice of the Reading Show last summer (vide page 29 of 
our thirty-fourth volume), 
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JuLy 20, 1883.] 

THE STORY OF THE BATTLE OF 
PORT SAID.* 
A CHAPTER IN THE History oF THE FUTURE. | 
(Continued from page 28). 

‘‘THE two sketches I enclose, Figs. 3 and 4 re- | 
spectively, show the positions of the ships when we | 
fired our first broadside, and about half a minute | 
later when the Alexandra rammed the Devastation. 

‘¢The Rupert was little injured by her collision 
with the Orchanieh, but was very much knocked | 
about by the fire from the guns of the two Turks, | 
which disabled her turret, in addition to doing 
other damage. 

‘‘ Tt is a very difficult thing to describe a general 
action. A man may give an account of the doings | 
of his own ship, and some sort of version of what | 
his neighbours are about, but to connect all these 
movements together so as to form one story is | 
almost impossible. So I will continue the account | 
of my own ship. 

‘‘The broadside of the Amiral Duperré did us | 
little damage, the shot from her barbette guns 
having passed through our superstructure; but 
the Devastation’s fire was much more effective, 
one of our fore-turret guns being disabled, and 
the turret itself knocked about a good deal, while 
the officer of the turret and two men were killed ; 








charge past each other, as on the former occasion, 
but went to the assistance of their own disabled 
ships, or tried to capture those of the enemy. It 
was now that the advantage of having torpedo 
boats with the fleet became apparent, and, to the 
ships which were disabled, and lying between the 
two fleets, they became terrible enemies ; unfortu- 
nately there were only five left after the first charge, 
out of the eight which accompanied our fleet, and 
they were soon disabled; not however before they 
had done good service, for they sank two of the 
enemy’s ships which might otherwise have escaped. 

‘* Very soon all order was lost in both fleets, and 
the engagement became a series of duels, though 
not quite that either, because, in very many in- 
stances, it was acase of two to one. I really do 
not know exactly what vessels we were engaged 
with ; we kept close to the Alexandra to help her, 
till she disappeared ; as I told you before, she was 
unmanageable, and lay like a log on the water, but 
she fought her guns splendidly, and the enemy did 
not attempt to ram her, probably from fear of her 
torpedoes. The Howe also remained near us, but 
we had a hard fight, as we three were engaged with 
several of the enemy, including both of their flag- 
ships ; this lasted for about an hour, when the 
Alexandra sunk, after which we kept up a running 
fight, sometimes with one, sometimes with another 
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the working of the turret, however, was not inter- 
fered with. Many dead and wounded were lying 
about the decks, the latter being taken below as 
quickly as possible, but in other respects nothing 
seemed very different from our usual drill at ‘general 
quarters.’ 

‘*As soon as we had passed the last ship of the 
enemy’s line the engines had been reduced to 
‘slow,’ in order to give time to look round, and 
see where assistance was required ; but this was no 
easy matter on account of the smoke. We could 
make out the bulk of the combined fleet steaming 
away from us, and most of our ships more or less 
in line with us; but between the two fleets were about 
ten or twelve vessels, some stationary, some moving 
in one direction, some in another. These were the 
lame ducks, which had been injured by torpedoes, 
by ramming or by being rammed, or from some 
other cause rendered more or less unmanageable. 
It was now that I saw the Devastation sink, and a 
minute or two later Griflin joined us, after having 
sunk the Orchanieh, and his boat went down 
alongside. 

‘*It was a calm day and the smoke hung about 
terribly, and it was almost impossible to see what 
was going on, or what ships were disabled, or to 
what extent. There was, however, plenty of firing 
going on, and evidently the lame ducks were not 
done for yet. We now saw a signal hoisted on the 
French flagship, and, on its coming down, the 
enemy put their helms to port, and stood round 
together towards us. Meanwhile, we had not been 
idle ; Admiral Doel had made our signal to alter 
course together, and again the two fleets were | 
steaming towards each other. The guns were 
loaded and trained on the beam, but orders were | 
given that they were not to be fired this time by 
electricity, but that the captains of the turrets, 
and other guns, were to fire whenever they got an 
opportunity. This time the two fleets did not, 





* Erratum : On page 27 of our last number, first column, 
line 7 from top, for ‘“‘ Alexandra” read ‘‘ Colossus ;” and in 
middle column of the same page, line 5 from top, for | 
‘* Majestic” read ‘‘ Rodney.” 





of the enemy; at one time we had as many as 
three against us. After about two hours of this 
work, the fire everywhere began to slacken, owing 
to the fact that the ammunition was falling short 
on many of the ships, and many had been com- 
pelled to haul out of action before this on account 
of their being damaged. 

‘*We now found ourselves engaged with our old 
acquaintance, the Amiral Duperré, and a very 
unequal fight it was, for we had now only one gun 
in our fore-turret serviceable ; not that our after 
barbette guns had been disabled by the fire of the 
enemy, but that the scientific improvement for 
working them had got out of order, and the only man 
who understood these machines had been killed, and 
nobody else could find out what was wrong. At any 
rate we did our best with our one gun, against three 


' of theirs which were still serviceable ; we tried to get 


to close quarters with them, to ram or use our 
torpedoes, but they could steam faster than we, 
and evidently did not like to come too close ; after 
afew rounds a shot struck our only gun and we 
were at their mercy. Our armour was in several 
places battered in, we had not a gun we could fire, 
and nearly half our crew, including our captain, 
commander, and two lieutenants, dead or wounded, 
besides we could not steam fast enough to escape 
by running away, and I thought we must haul 
down our colours, the enemy being little more than 
300 yards off. Suddenly, however, his fire ceased 
and we saw him beginning to settle down in the 
water, and in three or four minutessink. We now 
saw the cause of it all. You remember my brother 
Tom. He was lieutenant on the Collingwood, and 
had been sent away in her torpedo boat before the 
battle began to join the flotilla of those boats with 
the Iris; he had been through the thick of the 


| fight without getting a scratch, he had discharged 


all his torpedoes without hurting the enemy, and 
had burnt most of his coal; he then went to the 


| Hecla, which had joined the Iris during the action, 


and took in some more torpedoes and coal, and 
started off again to ‘try his luck’ as he described 
it. He saw us engaged with the French flagship, 


and said that ‘he saw we were in rather a mes 
and he would just come and help us out of it,’ at 
any rate he steamed up close to the Amiral Duperré, 
under cover of its own smoke, and fired his 
torpedo, which to his no small surprise, after his 
repeated failures, blew up the Frenchman, the 
torpedo exploding under the engine-room. He 
picked up several of the crew who were swimming 
— in the water and brought them on board 
of us. 

‘* Admiral Doel now signalled the recall; the 
Turkish admiral, who, by the death of the Marquis 
de Muillaire, had become senior officer of the com- 
bined fleet, having done so on the destruction of 
the French flagship. The two fleets, or rather 
what was left of them, got together in about an 
hour’s time, and all hands were set to work to make 
good defects in the best way they could. 

‘* We now found the cause of our after turret guns 
becoming unserviceable ; a valve in the pipe which 
conveys the water from the pumping engine to the 
guns, which are worked by hydraulic pressure, had 
been closed by somebody, who probably mistook it 
for some other valve. When this valve was opened 
we could again work our after guns; so you see that 
our ship was almost lost, in fact would have been 
captured by the enemy but for the little torpedo 
boat, because some person had closed a wrong 
valve through ignorance. Of course we did not 
find out who was the culprit, but if we had, I do 
not think he should have been punished, when you 
consider the number of ehgines there are on board of 
us, with hundreds of pipes and valves in every direc- 
tion. Then there is the rule of the Service, that 
no man shall remain on board any vessel more than 
three years, so that, by the time the engineers know 
their way about pretty well, they are transferred 
to some other vessel of quite another type, where 
they have to begin afresh to learn their work. I 
cannot help thinking that this stupid regulation 
must have been issued in consequence of some 
advice, given gratis, to the Admiralty from the 
Educational Department, which was very anxious 
to improve the intellectual powers of the engineers. 
It is a wonder we have not yet Board Schools on 
our ships. 

‘* But, to proceed with my story : I told you that 
about an hour after, the signal ‘ Recall’ had been 
hoisted the fleets reassembled round their respective 
flagships. Asadder sight you could not imagine. 
A few short hours ago, we had a fleet of fifteen 
splendid ships, and now there remained but eight, 
I cannot call them ships, they were little more than 
wrecks ; two with engines disabled in tow of others, 
one with her rudder gear shot away. and all with 
their armour plates, in which they trusted, more or 
less battered in, and not a dozen heavy guns in 
the whole fleet that we could fire; the list of 
killed and wounded too was tremendous, and the 
old Inflexible had her nose almost under water, her 
fore compartment having filled, and she would not 
steer straight. 

‘*It was some comfort to see the enemy ; although 
they had only lost six of their ships, the remaining 
thirteen appeared more knocked about than ours, 
and the crews seemed completely demoralised ; 
the ships were in no order, lying in all directions, 
and when we got into a kind of line some of them 
began to steam away, evidently having had enough 
of us ; but, as we did not attempt to move towards 
them, they soon stopped, and the two fleets lay the 
remainder of the afternoon, about five miles apart, 
looking at each other. I now give you a list of our 
ships, and their fate so far as I can learn : 


English Fleet after the Action. 

Collingwood : Sunk. Torpedo. 

Colossus : Fore turret guns unserviceable. 

Dreadnought : Engines broken down ; guns, &c., good. 

Hotspur: Sunk. Rammed. 

Howe: Sunk. Torpedo. 

Inflexible : Fore compartment filled; hydraulic gear 
for guns out of order ; unserviceable. 

Monarch: Sunk. Torpedo. Turrets and engines first 
disabled by fire of enemy. 

Rodney : Not much injured. 

Rupert: Engines disabled ; battered all over. 

— reastwork battered in; both turrets dis- 

abled. 

Alexandra: Sunk. 

Invincible: Rudder gear digabled. 

Superb: In a sinking state, battered all over. 

Temeraire : Sunk ; supposed by torpedo. 

Polyphemus: Missing; nothing known. 

Tris: Serviceable ; several guns disabled. 

Mercury : Starboard engines disabled. 

Rover: Serviceable ; several guns disabled. 





Thetis : Serviceable ; badly knoeked about all over. 
Torpedo boats : Nineteen before action, eighteen sunk. 
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PORTABLE ENGINE WITH CHIMNEY RAISING GEAR, 


CONSTRUCTED BY 


MR. JAMES COULTAS, GRANTHAM. (For description, see page 57). 


MAIDEN AND COWLEY’S TOOL AND TOOL-HOLDERS 
FOR PIPE-CUTTING MACHINES. (For description, 
see page 63). 


Hecla : Not in action; carried six torpedo boats ; two 
sunk, one disabled, two injured. 
Total Loss. 
Seven ironclads sunk ; twenty torpedo boats destroyed. 


Existing Fleet. 

Eight ironclads, four corvettes, Hecla, six torpedo 

ats. 

‘‘It was now nearly three o'clock, and we were 
desperately hungry and thirsty ; the men had some 
dinner and grog served out to them, but they did 
not stop work, their only idea seemed to be to 
patch up their ships as soon as they could in order 
to be ready for another fight the next morning. I 
now learnt for the first time of what stuff the British 
sailor is made, and you can little think how proud 
I felt of being shipmate with such men, their hearts 
and souls were in their work, although perhaps a 
sigh might occasionally be heard for a comrade 
whose hand now lay still in death. 











SPRING WHEEL FOR TRACTION ENGINES, CONSTRUCTED BY MESSRS. AVELING 
AND PORTER, ROCHESTER. (For description, see page 55). 


‘* We sent a few men, all we could spare, to the 


Superb to help her crew ; she was terribly knocked 
about, and it was with difficulty that she was kept 
afloat. At about 100’clock, when it was quite dark, 
Admiral Doel determined to go to Alexandria, 
where we arrived to-day. If the combined fleet had 
attacked us again in the afternoon instead of 
leaving us to escape, they would have captured or 
destroyed the whole of our fleet ; they had thirteen 
ships to our eight, nearly two to one, and could 
easily have done it ; or if the Channel Squadron had 
only arrived, we could have done the same by them; 
and there is no reason why the squadron should 
not have joined us on the 2nd if they had steamed 
full speed, since they left Plymouth on the 20th of 
May. 

‘* We are now hard at work making defects good 
as it is called, but it will be a considerable time 
before the fleet will be fit for any more hard fight- 
ing. 

**You have no doubt remarked how many of our 
ships were injured and destroyed by the enemy’s 


Fig .1 


SPRING WHEEL FOR TRACTION ENGINES, CONSTRUCTED BY MESSRS. J. AND H. M‘LAREN, LEEDS. 
(For description, see page 55). 


torpedoes ; to explain this I must give you some | decided that two torpedo boats should accompany 
account of what occurred about four miles north of | each subdivision of the fleet ; of these I have given 


the fleets during the battle. 


you some account (we had altogether nineteen of 


‘*T told you that, before the battle began, it was . these torpedo boats with the fleet), the other eleven 
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in rear of the French corvettes ; on her approach 
the whole flotilla seemed to have a panic, and 
scattered in all directions; the Mercury followed 
for some distance, cutting them up with the fire 
from her guns. It was now that she passed within 
range of the two French corvettes, which were 
running away from the Thetis and Iris, and a shell 
put an end to her career for the present, for it 
burst in her port engine-room, -disabling the en- 
gines; she therefore turned round, and steamed 
slowly with her starboard screw towards her old 
position north of the ironclads, and remained there 
until she saw Admiral Doel signal the recall, when 
she joined our fleet. 

‘The Iris destroyed several of the enemy’s boats, 
but the Thetis, finding that she had not speed 
enough to catch them, starboarded her helm and 
came to within a mile of the ironclads in order to 
cut off any of the boats which might attempt to 
rejoin their ships; she remained in this position 
until the recall, when she joined the Iris about 
three miles north of our ships. 

‘*When the Iris had completely scattered the 
torpedo boats of the enemy, she followed the two 
French corvettes, but was so roughly handled by 
them that she had soon to make her escape from 
them. 

‘* When the enemy’s boats were scattered by the 
Mercury, some of them appear to have steamed 
right round behind the Turkish corvette, hoping, 
probably, to get the ironclads between themselves 
and our vessels, which cut them up so much ; at 
any rate, the Rover met nine or ten of them, which 
she attacked and scattered, destroying several ; but 
some, probably two or three, were driven into the 
general action, and there is no doubt that it was 
these boats which sank so many of our ships. 

**T have little to tell you about the Rover ; she 
fought a large French corvette for about two hours, 
and drove her towards her Turkish consort, and 
now it was that she first saw the enemy’s torpedo 
boats, which she attacked ; she was badly knocked 
about, many of her guns being disabled; indeed, in 
this respect our corvettes fared little better than 
the ironclads. 

‘*Tt was not till just before the close of the battle 
thab the Hecla came up; she was getting out her 
torpedo boats, of which she carries six, when my 
Brother Tom came up; he had obtained his tor- 
pedoes and coal and had blown up the Frenchman 
before the boats were all ready to shove off, so they 
took no part in the batile. 

(To be continued). 





THE YORK SHOW. 

THE Royal Agricultural Society have, during the 
present week, been holding their meeting at York, 
this being the second time they have visited that 
city. The first visit took place in 1848, and if our 
space permitted it might be of interest to trace the 
chief developments of agricultural engineering 
which have taken place since that date. As it is, 
however, we must confine our notice to the present. 
The show-ground is situated at Knavesmire, just 
on the outskirts of the city, and the site is an 
admirable one. Knavesmire is a level tract with 
an area of some 300 acres, and of this 80 acres 
have been enclosed to form an almost rectangular 
show-ground nearly half a mile in length by about 
a quarter of a mile wide, almost half of this space 
being devoted to machinery. We give below our 
usual annual Table showing the number of stands 
and of exhibits, and from this it will be seen that 
the York Show compares favourably in extent with 
most of those of recent years : 





| Number of 





r : Number of 
Year. | Place of Meeting. |” Stands. Exhibits. 
1869 | Manchester.. | 395 7724 
1870 xfor ex as 406 7851 
1871 | Wolverhampton ...| 363 7650 
187 Cardiff sta a 308 5843 
1873 | Hull... ass wot «= BOD 5634 
1874 Bedford ; 361 5931 
1875 | Taunton . 284 4214 
1876 | Birmingham 420 6414 
1877 | Liverpool 428 6930 
1878 | Bristol 5 ge 435 6837 
1879 | London i seat 704 11,878 
1880 | Carlisle 288 4196 
1881 Derby 293 5960 
1882 | Reading . 3s 391 6102 
1883 | York a .-.| 400 6058 











In dealing last year with the Reading Show we 
had occasion to remark upon the fact that the 





meetings of the Royal Agricultural Society are year 
by year decreasing in interest to any one who visits 
them with a view of studying the progress made in 
agricultural engineering. What we then said cer- 
tainly applies most forcibly to the York Show. If 
the Show is not absolutely barren of novelties, 
these are certainly few and far between, and the 
majority of the stands of the leading makers afford 
evidence of a strong tendency to adhere strictly to 
existing types of engines and machines. No doubt 
this is to be attributed to some extent to the fact 
that the leading firms have been exceptionally 
busy during the present year, and have had to 
exercise their energies chiefly in increasing their 
output ; but it is undoubtedly also largely due to 
the attitude assumed by the Royal Agricultural 
Society itself. The good done by this Society in 
past years in developing agricultural engineering 
in this country has been enormous, but those re- 
sponsible for its management now appear to con- 
sider that finality has been attained in certain direc- 
tions, and that there is little necessity to encourage 
the introduction of novelties in agricultural machi- 
nery, or to thoroughly test experimentally the pro- 
gress which has been made in the construction of 
machines or appliances already known. This, we are 
convinced, is a great error, and we know that our 
opinion on this subject is very largelyshared amongst 
the classes most interested in the progress of this 
branch of our national industry. 

To return, however, to the York Show. Under 
the circumstances we have mentioned it would 
simply be tedious to attempt any lengthy account 
of the contents of the show-yard. The majority of 
these are well known to our readers, and we shall 
therefore content ourselves by describing the few 
novelties, or partial novelties, which have come 
under our notice. 


Steam Proveurine, Traction, PorTABLE, AND 
STATIONARY ENGINES. 


Taken as a whole the collection of engines at 
York is a good one, and there are perhaps fewer 
specimens of indifferent workmanship and defective 
designing than we remember to have seen at any 
previous show. So far this is satisfactory ; but, on 
the other hand, there are but very few departures 
from what we may call established practice, and of 
these few but a still smaller number are of any im- 
portance. 

In the matter of steam ploughing engines, both 
Messrs. John Fowler and Co. and Messrs. Aveling 
and Porter are thoroughly well represented, but 
the only new type present is one shown by Messrs. 
Barford and Perkins, of Peterborough. This 
engine, which we hope to illustrate shortly, is in- 
tended for working a set of tackle on the round- 
about system, and it is fitted with a pair of vertical 
winding drums placed one on each side of the hind 
tank, the drums being mounted ona shaft which 
traverses a tube passing through the tank. The 
shaft just named can readily be withdrawn, enabling 
the rope drums to be removed during the thrash- 
ing season, and thus transforming the engine 
into an ordinary agricultural locomotive. The 
drums are not mounted directly on the shaft, but 
on eccentric bushes carried by the shaft, the 
arrangement being such that by partially rotating 
either of these bushes (by a lever provided for the 
purpose) the spur-wheel cast on the corresponding 
drum is brought into or out of gear with a spur- 
wheel on the driving axle. The two spur-wheels 
last referred to run loose on the driving} axle when 
the rope drums are being driven, but when the 
engine is being used as a traction engine each spur- 
wheel is connected to the adjacent driving wheel 
by an ordinary driving pin. Each rope drum is 
provided with a brake so arranged that it comes 
into action when the drum is thrown out of gear, 
and slightly before the teeth on the drum-wheel 
are clear of the teeth of the wheel on the driving 
axle. The object of this is to prevent slacking off 
of the rope. The arrangement of rope drums we 
have been describing has the advantage of being 
very simple and readily applicable to existing types 
of engines. 

The Darby steam digger does not put in an appear- 
ance this year, but the digging system/‘of cultivation 
is represented at the stand of Messrs. Cobham and 
Co., of Stevenage, by a steam digger made by that 
firm. This machine consists of a 6-horse traction 
engine of a light pattern mounted on wide hollow 
drum-wheels, there being mounted at the rear of the 
engine a swinging frame carrying three diggers. 
The upper end of each digger arm has its motion 








controlled by an adjustable radius link, while the 
lower part of the arm derives its motion from a 
crank, the three arms being driven by a three- 
throw crankshaft. The diggers of course operate 
on ground which has been passed over by the 
engine, and they act on a tract 9 ft. in width, the 
machine being stated to be capable of digging half 
an acre per hour. We have so frequently expressed 
our opinions on the steam digger question that it is 
unnecessary to repeat them; we need only say 
that they have not been modified by the machine 
now exhibited. We may add, however, that the 
design of this machine has evidently had con- 
siderable care bestowed upon it. 

As regards traction engines, the leading feature 
in the present Show is the marked tendency to 
revert to the plan of providing such engines with 
springs torelieve them from the shocks experienced 
in teaversing paved streets and rough roads. We 
speak of this as a reversion to former practice, 
because many of the earlier traction engines were 
spring-mounted, but the difficulties attendant upon 
the provision of an elastic support to a geared 
engine led to an abandonment of the earlier schemes 
of this kind, and during late years it has been the 
fashion to ignore the advantages attendant upon 
the use of any such springs and even to contend 
that they were wholly unnecessary. Now, how- 
ever, it appears that the Royal Agricultural 
Society have recognised the advantage attendant 
upon the fitting of springs to a traction engine, 
and we hear that at next year’s meeting at Shrews- 
bury, a special prize will be offered by the Society 
for the best spring-mounted traction engine. At 
York we find four firms exhibiting spring-mounted 
engines, two of these, Messrs. John Fowler and 
Co., of Leeds, and Mr. Edwin Foden, of Sand- 
bach, showing engines in which springs are 
interposed between the driving axle and the load 
which it carries, while the two other firms, namely 
Messrs. Aveling and Porter, of Rochester, and 
Messrs. J. and H. McLaren, of Leeds, adopt 
forms of spring wheels to give the necessary elas- 
ticity. The differences of practice which we have just 
mentioned, refer to the hind ends of the respective 
engines only, the front ends being in all four cases 
carried by, springs interposed between the front 
axle and the load which it supports. 

Of the arrangement adopted by Messrs. John 
Fowler and Co., we gave engravings on page 35 
of our last number, when we also described it fully. 
We need only add now, therefore, that it is shown 
at York as applied to a four-horse road locomotive, 
and that it has been most severely tested by the 
makers with satisfactory results. 

The arrangement adopted by Mr. Foden is 
different, and it is illustrated on page 53 of our 
present number. From the views there given it 
will be seen that there are a pair of horn-plates 
bolted to the firebox sides and projecting towards 
the rear, these horn-plates being fitted with a pair 
of long axle-boxes each free to move vertically in 
suitable guides. Each axle-bex has at the lower 
part a bearing for the driving axle, and at its upper 
part a bearing for the third motion shaft, both the 
axle and the shaft having spherical journals as 
shown in Fig. 2. At the top of each horn-plate is 
a spring-box containing a coiled spring through 
which the weight of the hind part of the engine is 
transmitted to the axle-boxes. Passing through the 
top of each spring-box, however, is a screwed stud, 
and by screwing these down the weight can be taken 
off the springs, and the hind end of the engine be 
carried rigidly. This is a convenience in certain 
situations. The power is transmitted from the 
crankshaft to the third motion shaft through gear- 
ing on a second motion shaft, this latter shaft being 
mounted at the same level as the third motion shaft, 
so that the depth of the gearing connecting the 
two shafts is not practically affected by the play of 
the springs. Of course, however, any unequal 
yielding of the springs on the two sides of the 
engine throws the wheel on‘the third motion shaft, 
slightly atwist with the pinion on the second 
motion shaft. The engine fitted with this arrange- 
ment (which has been patented by Mr. Foden) has 
a pair of cylinders 5 in. in diameter with 10 in. 
stroke, these being cast together, and having the 
front ends cast in. The cylinders are steam- 
jacketted on both barrels and covers, the main 
steam jacket forming a steam dome. The cross- 
heads are provided with bored guides bolted to the 
cylinder ends, as shown in Fig. 1 on page 53, 
these crosshead guides having the valve spindle 
guides and the bosses for carrying the weigh-bar 
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cast on them. The crankshaft has disc cranks, 
these, together with the eccentrics, being turned 
out of one solid piece of steel. The crankshaft is 
3} in., the second motion shaft 34 in., the third 
motion shaft 34 in., and the driving axle 5 in. in 
diameter ; all the shafts are of Messrs. John Brown 
and Co.’s mild steel. The gearing is all of crucible 
cast steel. The driving wheels are 6 ft. 9 in. in 
diameter by 14 in. wide on the face, and have rims 
of cast iron with wrought iron crossbars rivetted 
on. The boiler shell is of mild steel, of Messrs. 
John Brown and Co.’s make. The general design 
of the engine is so clearly shown by the views on 
page 53 that no further description will be required. 

Of the two makers who have preferred elastic 
wheels to the interposition of springs between the 
driving axle and the load carried by it, Messrs. 
Aveling and Porter have adopted the arrangement 
which we illustrate by a perspective view and part 
section on page 52. Referring to these illustrations 
it will be seen that the central part of Messrs. 
Aveling and Porter’s wheel is constructed in the 
ordinary way, but the outer ends of the spokes 
instead of being rivetted to the tyre proper are 
attached to an inner tyre of substantial section, and 
of such width that it comes between two excep- 
tionally strong angle-iron rings which form part of 
the outertyre. At three points in its circumference 
the outer tyre carries an attachment for a pair of 
links, each of which couples the outer tyre to one 
end of a helical spring, the other end of which is con- 
nected by means of another link, with screw ad- 
justment, to a suitable attachment on the inner tyre. 
The arrangement will be readily understood on 
reference to the sectional view on page 53, and 
from this and the perspective view it will be seen 
that altogether the inner and outer tyres are con- 
nected by six helical springs—Timmis’s springs are 
used in the wheels shown at York—these springs 
being so disposed that they not only carry the 
weight resting on the driving wheels, but also 
afford an elastic resistance to the tractive effort 
made by the engine. In this way they render it 
possible to dispense with a draw spring. From the 
arrangement of the springs their tension can be 
very readily adjusted to give the wheel the degree 
of elasticity desired, while in the event of the 
fracture of a spring occurring the latter can very 
easily be replaced without dismounting the wheel. 
The spring wheels just described are shown at York 
applied to one of Messrs. Aveling and Porter's 
6-horse road locomotives, the front end of the 
engine being carried on helical springs neatly 
applied in a casting above the leading axle, 
this casting giving a spherical bearing. The 
engine has its gear arranged in the manner which 
Messrs. Aveling and Porter first exhibited at the 
last Smithfield Show and which we illustrated at 
the time.* In this very neat arrangement all the 
gear for giving the two speeds is kept between the 
horn-plates, and all wheels or pinions sliding on 
keys or feathers are dispensed with. Besides their 
spring wheel engine Messrs. Aveling and Porter ex- 
hibit examples of their traction and steam ploughing 
engines and a steam road roller, these being all cf 
their standard types, one of their agricultural loco- 
motives being fitted with a neat arrangement of 
high-speed spring-loaded governor which acts with 
great promptness. We illustrate on page 57 one 
of these high-speed governors of Messrs. Aveling’s ; 
the particular governor shown in our engraving, 
however, differs slightly from that shown at York, 
the latter being fitted with a heavy cap on the top 
to resist the upward thrust which is exerted on the 
spindle when the governor is turning the throttle 
valve spindle in one direction. 

The other firm who exhibit spring wheels are 
Messrs. J. and H. McLaren, of Leeds, who show all 
their engines but one thus mounted. They also 
exhibit the original wheels of this type which 
have run over 2500 miles, and are still in first- 
rate condition. In Messrs. McLaren’s wheels the 
spokes are curved plates of spring steel, two patterns 
being used, of which we illustrate one on page 52. 
This pattern is the one used for the smaller sizes of 
driving wheels ; for the larger sizes the radial por- 
tions of the spokes, instead of being §-shaped, are 
straight, this form giving sufficient elasticity in the 
wheels of large diameter. The construction of the 
wheels is as follows : The boss is of cast iron, and 
is cast on to the ends of a series of wrought-iron 
spokes, each of which has on each side of it a 
shoulder formed by placing chills in the mould. 
Abutting against these shoulders and bolted to tke 
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projecting ends of the wrought-iron spokes, are the 
curved steel plates forming the spokes, these plates 
bearing at their outer ends upon small malleable 
cast-iron shoes, and being held by the bolts and 
malleable cast-iron clips, shown in the views on 
page 52. Toresist any severe torsional strain the 
boss has fixed to it a wrought-iron radial driving 
arm, the outer end of which fits loosely between 
lugs rivetted to the wheel rim. Messrs. McLaren 
state, however, that in ordinary working the 
tractive force is transmitted from the boss to the 
rim through the spring spokes only, the driving 
arm not touching the lugs between which its outer 
end works. It will be seen from our description 
that the construction of the wheel is very simple, 
and the results so far attained with it in practice 
under severe conditions have been exceedingly satis- 
factory. At the front end the spring wheeled 
engines are each mounted on a couple of Mr. 
Timmis’s helical springs. Messrs. McLaren's 
engines show some excellent workmanship, and 
amongst them is a handy crane engine having all 
the gearing of the crane mounted on the jib, so as 
to dispense with the necessity of leading the chain 
under the engine, or of removing the chimney 
while the crane is in use. The hoisting gear is 
driven by a longitudinal shaft and wormwheel, as 
in Messrs. Marshall, Sons, and Co.’s crane engine, 
which we illustrate on page 60. In Messrs. 
McLaren’s engine, however, the gear is, as we have 
said, mounted entirely on the jib, so that by taking 
out a couple of bolts the whole of the crane can be 
removed, and the engine left an ordinary traction 
engine. 

If the Royal Agricultural Society carry out an 
efficient series of trials of spring-mounted traction 
engines with a view of awarding the special prize 
to which we have already referred, the question 
of spring wheels versus bearing springs will no 
doubt be well fought out by their respective advo- 
cates. Those makers who prefer applying bearing 
springs between the driving axle and the body of 
the engine appear to have no faith in the possi- 
bility of producing a spring wheel which shall be 
not only elastic but durable, while the advocates of 
spring wheels maintain—and we think with con- 
siderable justice — that in a traction engine so 
large a proportion of the weight lies in the driving 
wheels themselves, and in the 
attached to them, that the employment of ordi- 
nary bearing springs, however applied, can but 


partially remedy the evils which it is desired | 


to cure. Moreover, they point to the fact that 
the employment of bearing springs involves putting 
a twist on the gearing, even if the correct pitch of 
the shafts is maintained. On the other hand it is, 
we know, considered by some opponents of spring 
wheels that any engines so fitted must, owing to 
the yielding of the wheels, always be climbing up 
hill ; this, however, is an error, as the entire com- 
pression of the springs in front of the axle, when 
the engine is moving forward, is compensated for 
—less, of course, any slight loss due to the internal 
friction of the springs—by the expansion of the 
springs as they pass to the rear of the axle. On 
the whole, we think that the advocates of spring 
wheels for traction engines have the balance of 
advantages on their side, always supposing that 
they can guarantee the desired durability. This 
then is the question to which they should devote 
their attention during the next twelve months, 
and we have little doubt that when the summer of 
1884 arrives they will be able to give a satisfactory 
answer. 

Passing on now to some of the other engines we 
notice that Messrs. Clayton and Shuttleworth, of 
Lincoln, are showing a traction engine of a smaller 
and lighter type than they have hitherto built. 
This engine, which we illustrate on page 64, has 
a single steam-jacketted cylinder 8 in. in diameter 
with 12in. stroke, the cylinder being connected 
by wrought-iron stays to the wrought-iron box 
which carries the crankshaft bearings. This box is 
bolted to an extension of the firebox side plates, 
these plates, it may be noted, being partially 
rivetted and partially bolted to the boiler shell 
plates which they join. The attachment of the 
wrought-iron box just mentioned to the firebox side 
plates is not a rigid one, the box being free to 
slide on the bolts so as to accommodate the expan- 
sion of the boiler. The stud wheel which Messrs. 
Clayton and Shuttleworth usually employ in their 
traction engine gearing is dispensed with, the slid- 
ing pinion on the crankshaft gearing direct into 
the wheels on the second motion shaft. The bear- 


gear directly | 
|of the driving axle with regard to the centre 








ings for this shaft are in a sleeve which forms a 
cross-stay for the wrought-iron box already men- 
tioned. The gear, shafts, and driving axle, are of 
steel, and the engine is fitted with the toothed 
quadrant and worm steering gear which the makers 
have now employed for some time past. 

Messrs. Clayton and Shuttleworth also show at 
their stand a portable engine fitted with a new 
form of governor, this governor having three arms 
and balls instead of two as usual. The governor 
is loaded by a weight which slides on the upper part 
of the spindle and has its edge formed to bear on 
the upper sides of the three arms so that it may be 
raised by them as they expand, an arrangement 
which we fear will be attended with considerable 
friction. 

Messrs. Marshall, Sons, and Co., of Gainsborough, 
whose stand is next to Messrs. Clayton and Shuttle- 
worth’s, have this year joined the ranks of those 
who have withdrawn their exhibits from the de- 
partment devoted to ‘‘machinery in motion.” The 
engines they exhibit are all of standard patterns, 
so that they do not require any description, and we 
need only say that for design and workmanship 
they fully maintain the reputation gained by the 
makers in former years. The same may be also 
said by Messrs. Ransomes, Sons, and Head, of 
Ipswich, and Messrs. Ruston, Proctor, and Co., of 
Lincoln, both of which firms are thoroughly well 
represented by engines of their established types. 

Messrs. E. R. and F. Turner, of Ipswich, this 
year show for the first time a compound portable ; 
this engine, which is of a neat pattern, being fitted 
with Hartnell and Guthrie’s wrought-iron frames 
and spring crankshaft brackets, and having the 
high-pressure cylinder provided with an expansion 
valve automatically controlled by a Hartnell 
governor on the crankshaft. We shall probably 
illustrate this engine shortly, and for the present, 
therefore, we postpone further description. 

Mr. James Braby, of Rudgwick, Horsham, 
exhibits ‘‘The Farmer’s Friend,” this being a 
traction engine, constructed by Messrs. Mason and 
Weyman, Guildford. The engine is mounted on 
three wheels, namely, a single driving wheel and 
two carrying wheels. The driving axle is carried 
at one end by a swivelling bearing, while at the 
other end the bearing moves in a quadrant, so that 
the engine can be steered by altering the position 


line of the engine. The driving wheel carries 
a ring of bevel gear, which is geared into by a 
pinion on a vertical shaft, of which the centre 
line corresponds to that of the swivelling bearing 
above-mentioned ; a second pinion on this vertical 
shaft is geared into by a wheel on a short hori- 
zontal shaft which is driven by a pitch chain from 
the crankshaft of the engine. The latter has a pair 
of vertical cylinders, and is placed close to the 
boiler, which is situated near the axle of the carry- 
ing wheels, and is a Field boiler of the pattern used 
for steam fire-engines, and having dry sides to the 
firebox. The total weight of the engine is stated to 
be 23 ewt., of which weight we should estimate 
scarcely half rests on the driving wheel ; the latter 
has recesses formed around its periphery to assist 
in giving adhesion. The engine is stated to be 
intended for the direct traction of reaping and 
mowing machines, &c., as well as for hauling im- 
plements on the road, but we cannot regard it as 
fitted for these purposes ; it being too light to be 
of material service as a hauling engine, while the 
boiler is of a type ill-adapted for continuous service 
in the field. 

Messrs. W. Parker and Sons, of York, show a 
small stationary engine having two single-acting 
cylinders placed in line with each other, the crank- 
shaft passing between the two pistons, which latter 
are of course directly connected. The object of the 
arrangement appears to be to dispense with the 
ordinary crosshead, and also with the piston-rod 
stufting-boxes, the engine having but one stufting- 
box, namely, that of a spindle, which has a reci- 
procating rotary motion imparted to it by an arm 
on its being coupled to the eccentric rod, and which 
by means of another arm inside the valve chest 
gives motion to the slide valves of both cylinders. 

Messrs. Alexander Shanks and Son, of Arbroath, 
make an extensive show of their new compound 
engines, but as we have so recently illustrated 
these (vide page 31 of our last number) in con- 
nexion with the Engineering and Metal Trades 
Exhibition at the Agricultural Hall, we need not 
enter into particulars of them here. We may, 
however, say that at York this firm exhibit one of 
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NALDER AND NALDER’S SPRING HANGERS 
FOR THRASHING MACHINES. (For 
description, see page 59). e 





CATLEY’S TURNING FIVE-FURROW PLOUGH FOR STEAM CULTIVATION. 


MESSRS. R, GARRET AND SON’S REVERSIBLE BEATERS FOR THRASHING MACHINES, 



















































































































































































THRASHING MACHINE CONSTRUCTED BY MR. EDWIN FODEN, SANDBACH. 





(For description, see page 59). 





(For description, see paye 59.) 





(For description, see page 60). 
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their compounds fixed on a bed-plate under the 
barrel of a boiler of the locomotive type, the bed- 
plate also forming the ash-pit, and the whole con- 
stituting a compact arrangement. 

At the stand of Messrs. W. N. Nicholson and Son, 
of Newark, the only novelty we noticed amongst 
an extensive collection of engines of the makers’ 
standard types, was an arrangement of reversing 
gear fitted to one of the verticals. In this arrange- 
ment the crankshaft carries a wheel which gears 
into a second wheel of the same diameter carried 
by astud fixed in a reversing lever having as its 
fulcrum the crankshaft itself. The slide valve is 
driven from a crank-pin fixed in the second wheel 
just mentioned, and it is evident that by shifting the 
reversing lever through a certain angle the second 
wheel, which it carries, is made to roll round the 
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THE ‘‘ SEE-SAW” PUMP CONSTRUCTED BY MESSRS. S. E. RANSOME 
AND CO., LONDON. (For description, see page 63). 
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STONE BREAKING MACHINE, CONSTRUCTED BY MR. H. R. 
MARSDEN, LEEDS. (For déscription, see page 62). 








MESSRS. AVELING AND PORTER’S HIGH SPEED 
GOVERNOR. (For description, see page 55). 


few novelties in the Show, namely, a portable en- 
gine fitted with the very neat arrangement of gear 
|fcr raising and lowering the chimney which we 
illustrate on page 52. The arrangerent is so 
simple as scarcely to require explanation. It con- 
| sists of a small winding drum, mounted on the top 
of the front of the smokebox, and worked by a 
| worm and handle as shown. From this drum a 
| chain is led off and attached to a stay which ex- 
| tends to the top of the chimney, as will be readily 
| understood from the engraving. This is an ex- 
| ceedingly handy little contrivance, and we expect 
| to find it largely applied. 
| The engines shown by Messrs. Charles Burrell 
GOSS AND SAVAGE’S HORSE HOE. (For description, see page 58). /and Sons, of Thetford, this year, are of their 
| standard patterns, but they are fitted with a new 
wheel on the crankshaft, and the crank-pin in the | The arrangement is of course only suitable for form of governor which we intend shortly to illus- 
second wheel is thus shifted with regard to the | working the engine in full forward or backward trate. In this governor, which is of the high speed 
crank from the position which will give the valve | gear, but it is simple and handy under certain | class, the spindle carries a pair of radial arms, on 
the proper motion for going ahead to that suitable | conditions. | each of which a ball slides freely, these balls being 
for running in the reverse direction, and vice versa. Mr. James Coultas, of Grantham, has one of the | connected, by steel ribbons passing over pulleys, 
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to a sliding sleeve on the governor spindle, this 
sleeve compressing a spring as the balls fly outwards. 
The governor is very sensitive, and controls the 
well. Close to this stand Mr. G. 8. Hindley, of 
Bourton, shows a number of engines of his regular 
patterns, and also exhibits amongst them, for the 
first time at a Royal Agricultural Society’s Show, 
an example of the neat two-wheeled portable en- 
gine with diagonal boiler, which we illustrated on 
page 440 of our last volume. 

One of Messrs. Fowler and Co.’s traction-engines 
which is employed driving stone-breaking machines, 
at the stand of Mr. H. R. Marsden, is fitted with an 
expansion valve at the back of the main slide, this 
valve being worked from the link motion in the 
manner which will be explained by the annexed 
sketch diagram. The link motion is of the Gooch 





or stationary link type, and the expansion link a, 
instead of being carried by links in the usual way 
is supported by a ram b moving in a suitable guide, 
this ram having an eye which embraces a pin ¢ at 
the centre of the length of the expansion link. To 
this pin is also attached a link d, the other end of 
which is coupled to a rocking lever e, while the 
upper end of this lever is, in turn, connected by 
the link f to the spindle g of the expansion valve. 
The expansion valve thus has communicated to it 
the motion of the centre of the expansion link, this 
motion being, however, reversed in direction by the 
lever e. The main valve is driven in the ordinary 
way by a radius link (indicated by the dotted centre 
line h) connecting its spindle to the block in the 
expansion link. It will be seen from the diagram 
that the arrangement, which has been patented by 
Mr. T. English, is such that the motionof the expan- 
sion slide is unaffected by the reversal of the engine. 

Mr. Thomas Constantine Fawcett, of Leeds, 
shows in action an example of Fawcett and Har- 
greaves’ patent safety valve, which is brought into 
action either by excessive pressure, or by the water 
level in the boiler being either higher or lower than 
certain fixed limits, the valve moreover being en- 
closed in a casing, from which a pipe is led through 
the furnace crown. Thus any steam passing the 
valve instead of escaping direct into the air is dis- 
charged on to the fire for the purpose of damp- 
ing it. The valve is loaded by dead weights sus- 
pended from it inside the boiler, and is operated by 
two floats, one of which becomes immersed if the 
water level rises too high, while the other ceases to 
be immersed if the water falls too low. 

At the stand of Messrs. Riches and Watts, of 
Norwich, is shown a compound vertical condensing 
engine of the tandem type, the high-pressure cy- 
linder being placed above the low-pressure, and the 
two pistons being mounted on the same rod. The 
air-pump is driven by a crank on a supplementary 
shaft, which is geared to the crankshaft, so as to 
run at a slower speed than the latter ; the gearing, 
we may remark, runs exceedingly well, and the 
whole arrangement is worked out with great neat- 
ness. The boiler is of the ordinary cross-tube type, 
and is mounted on the same bed-plate as the engine. 

The Vulcan Iron Works Company, Limited, 
Hull, show amongst other engines, a four-horse 
vertical of a new and substantial pattern, while 
verticals of their ordinary types are also exhibited 
by Messrs. Cochran and Co., of Birkenhead ; 
Messrs. Haughton and Thomson, Carlisle; Messrs. 
Teasdale Brothers, of Darlington, and a number of 
other makers. Messrs. Abbott and Co., of Newark- 
on-Trent, show several examples of the Sharpe- 
Palmer boiler, placed side by side with ordinary cross- 
tube vertical boilers of the same nominal power. 
We so recently illustrated the Sharpe-Palmer boiler 
(vide, page 581 of our last volume), that it is un- 
necessary to say more than that we regard it as a 
very promising type of vertical boiler. Adjoining 
Messrs. Abbott’s stand are a number of exhibitors 
all showing engines of standard types requiring no 
special notice ; amongst these are Messrs. Brown 
and May, of Devizes; Messrs. Barrows and Stewart, 
ot Banbury ; Messrs. W. Foster and Co., of Lin- 
coln; Mr. E. Humphries, of Pershore; Messrs. 
Gibbons and Robinson, of Wantage; and Mr. 
Joseph Hatton, of Coventry. The last-named 
maker, by the way, shows a very good collection of 





steam and donkey pumps. Messrs. Richard Hornsby 
and Sons, Limited, of Grantham, showa smaller num- 
ber of engines than usual this year, some new pat- 
terns which they intended to exhibit not having 
been completed in time. The engines shown are 
of good finish, but they are of types which 
we have dealt with in notices of previous shows. 
In addition to the various firms already mentioned 
Messrs. Garrett and Sons, of Leiston, Messrs. 
Robey and Co., of Lincoln, and the Reading Iron 
Company, Limited, Reading, are all thoroughly 
well represented by examples of their various types 
of engines, but in none of these cases are there any 
new patterns requiring description. 

Of Otto gas engines an admirably finished series 
varying from half to 12 horse-power is shown by 
Messrs. Crossley Brothers, Limited, of Manchester, 
the largest engine which is capable of indicating 
30 horse-power, being worked with Dowson’s patent 
economic gas, a set of apparatus for making which 
is also exhibited in action. The Bisschop gas 
engine, also, is exhibited by Messrs. J. E. H. Andrew 
and Co., of Stockport, while there are three varieties 
of hot air engines on the ground, namely, the well- 
known Rider engine constructed by Messrs. Hay- 
ward Tyler, and Co., of London and Luton, of 
which we have on former occasions spoken favour- 
ably ; the small horizontal and vertical hot-air 
engines made by Messrs. W. H. Bailey and 
Co., of Salford—a very useful class of small 
motors—and the Buckett caloric engine. This 
latter engine is exhibited by no less than six 
firms, namely, Messrs. Oliver and Co., Limited, 
Chesterfield; the York Engineering Company, 


Limited, York; Messrs. Thomas Piggott and 
Co., Birmingham; the Caloric Engine and 


Siren Fog Signal Company, Limited, London ; 
Messrs. G, Adlam and Sons, Gloucester (who also 
by the way, show some steam donkey pumps of 
very neat design) ; and Messrs. Gilbert Gilkes and 
Co., Kendal. With the exception of some minor 
differences of detail the examples of engines shown 
by these various firms are of the same type, and do 
not differ materially from that which we described 
and illustrated on pages 368 and 372 of our last 
volume. It is to be regretted that the working of 
these engines is at present attended by noise which 
would be very objectionable in many situations, 
but we think that this could be toa great extent 
got over by some modifications in the gear working 
the valves. The engine has, of course, only been 
a short time before the public, so that improve- 
ments in the constructive details are yet to be ex- 
pected. 

We may notice in this section that Messrs. 
Priestman Brothers, of Hull, show at work, in ad- 
dition to an example of their well-known large 
dredger and excayator, a smaller machine of the 
same general type but specially designed for clean- 
ing out lakes, ponds, &c., and deepening ditches 
and small streams. Machines of this pattern are 
doing excellent service to agriculturists in some 
districts. 

IMPLEMENTS. 

The collection of implements on the show ground 
is fully up to the average of former years as far as 
numbers are concerned, and perhaps it is beyond 
the average in carefulness of design and excellence 
of workmanship. As may naturally be expected, 
at a period when nearly all manufacturers interested 
in this Exhibition are exceptionally busy, the 
objects shown are mostly those of a standard 
character, novelties being few and far between. 
Perhaps the two most striking characteristics are 
the almost entire absence of apparatus for the arti- 
ficial drying of crops, and the change that is taking 
place in the sheaf-binding manufacture. As re- 
gards the former, the cause is to be found partly in 
the discouraging results of last year’s official trials, 
and partly in the improvement in the weather 
during the present year. With a continuance of 
rainy seasons, doubtless the farmer’s interest would 
be revived in the question of saving damaged crops, 
but if, as is to be hoped, a favourable period has 
set in, the problem will undoubtedly be indefinitely 
postponed. In sheaf-binders many makers and 
inventors appear to have dropped out of the 
tedious and costly race, and the few who have been 
successful in bringing out a machine that has with- 
stood the test of work in the field, and has given 
satisfaction to the customer, are gradually approach- 
ing each other in similarity of design. Possibly 
this, to a certain extent, is due to the fact that 
each maker gains ideas of useful details from his 
competitors, but chiefly, no doubt, it arises from 





the fact that experience has suggested methods 
more or less similar to each inventor for overcoming 
identical difticulties. At this time the binding 
machine trade may be said to be firmly established 
on a large and increasing scale, a sufticient proof 
that some makers, at all events, have succeeded in 
producing an efticient apparatus. In this country 
the demand for binders will probably always re- 
main limited; it is on the Continent, in the 
colonies, and in the United States whence the 
large demand comes. Thus, while neither Hornsby, 
Howard, nor Walter A. Wood are doing anything 
but an insignificant trade in binders with English 
agriculturists, all these, and a few others, are ex- 
porting them in large numbers, in fact, by hunareds, 
every year. In the United States, indeed, the de- 
mand is enormous; it is stated that the orders for 
binding machines for that country and for the 
present season, are no less than 40,000. 

In our present notice we cannot do more than 
glance at some of the most interesting and novel 
implements exhibited, nor can we catalogue even 
the names of all those taking a part in the show ; 
but there are several objects which call for more or 
less detailed notice, in some cases on account of their 
originality, in others because of certain improve- 
ments in detail that have been introduced. Messrs. 
R. J. and H. Wilder, of Wallingford, have added 
a very neat detail for rendering flexible harrows 
rigid, thus combining two implements in one, 
This is etfected by placing a stiffening bar across 
the frame of each harrow, the bar being — pro- 
vided with a hook that passes beneath each frame 
of the harrow, and locked with a nut to the front 
frame. The end of the bar is turned up so as 
to form a handle, and they can at any time be made 
flexible by unfastening the nut and removing the 
bar. The harrow of Messrs. J. and F. Howard, of 
Bedford, has been improved and modified since 
last year. Instead of using straight tines, fastened 
into the frame by a bolt, the zigzag bars are made 
of light I-iron, and the tines formed at the end 
of a steel bar turned round at right angles to form 
the point, the horizontal portion being substituted 
for the ordinary cross frame, and being attached to 
the zigzag frame by a bolt. To make this fasten- 
ing, the end of the steel bar opposite the tine 
is also turned over to allow the bolt to pass 
through, and a shaped washer is introduced 
between the bar and the Tiron, to make a good 
joint. Besides the obvious advantage arising trom 
this arrangement, of obtaining greater strength from 
the tine and crossbar being in one piece, there is 
a second and considerable convenience secured. 
sy slacking the fastening bolt the tines can be 
turned round so as to lie horizontally, instead of 
at right angles to the frame, and thus the harrow 
can be packed with much greater ease, and to 
occupy less space. The same exhibitors show 
several cultivators in which a new and very useful 
detail has been added for raising the tines from the 
ground by one movement of a foot-lever, and so 
avoid the trouble of backing horses and elevating 
by the hand-lever. Upon each of the main wheels 
of the implement is a pinion gearing into the teeth 
formed around a ring, which, under ordinary con- 
ditions, runs idle within a box, the axis of the ring 
coinciding with that of the shaft on which the 
cultivator is hung. Within the ring, but normally 
clear of it, isa second ring divided at one point, 
and having the ends turned inwards, to form two 
projections about 1 in. apart. In the space thus 
left, lies a tee head at the end of along rod running 
from side to side of the machine. Both ends of this 
rod are provided with a similar head, and both rest 
in the space between thering within the toothed-ring. 
To the middle of the rod a lever is attached con- 
nected with the foot lever actuated by the driver. 
On depressing this lever the rod is turned partly 
round, and the tee heads in their movement extend 
the ring, setting it fast with the toothed rings ; the 
latter thus cease to run idle, and are converted into 
racks, which by means of the pinions on the main 
axle raise the cultivator out of the ground to any 
desired height. Of course, in addition to this device, 
the implement is provided with the usual hand lever 
and quadrant for setting the depth of the tines. 
Besides the horse implements, the same mechanism 
is applied to the steam cultivators exhibited by 
Messrs. Howard. On page 57 we illustrate a horse 
hoe, shown by Messrs. Goss and Savage, designed 
for hocing up young plants without injuring them. 
This is effected by introducing, besides the ordinary 
set of tines or blades, a supplementary set of side 
hoes which do not penetrate the ground, but which, 
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in addition to protecting the rows of plants from 
being covered, deflect the earth as it is thrown up 
by the cutting tines, so as to ridge it up as the 
work proceeds. As will be seen the apparatus is 
provided with means for adjusting widths and 
depths within all practical limits. 

In a manure distributor shown by E. Ahlhorn, of 
Hildesheim, Hanover, an agitator and discharger 
with a reciprocating motion is provided at the 
bottom of the hopper. The movement of this 
agitator is effected by means of the cam path in two 
drums fixed on the shaft carrying the travelling 
wheels. A stud entering each cam path gives the 
desired movement to the agitator bar. 

We shall illustrate at a future time the hay- 
maker shown by Messrs. Dening and Co., of 
Chard, as it possesses several features of novelty, 
the chief of which is the method by which it can be 
extended in width. To effect this the main shaft of 
the rake drum is prolonged through the travelling 
wheels, but remaining eccentric to them, suffi- 
ciently to allow additional rake heads to be added; 
these are outside the main wheels in addition to 
the ordinary rake heads between the wheels, so 
that the effective width is doubled without adding 
to the width of the frame, or, in fact, by making 
no other alteration than extending the spindle the 
few inches required for bolting on the outer rake- 
heads. In this way either a very wide machine 
may be made, or the framework may be made 
exceptionally narrow for convenience in passing 
through gates or narrow lanes. The _ travelling 
wheels turn upon bosses through which the rake- 
head spindle passes eccentrically, the spindle run- 
ning in bearings in these bosses. The eccentrics 
are capable of adjustment to raise or lower the 
rake drum to suit the crop, and to vary its posi- 
tion for throwing it into backward or forward 
gear, so that in the turn over action, the wheels 
are in the rear of the rake drum, thus enabling the 
rakes to clear the hay in advance of the wheels ; 
in the back action the opposite effect is produced, 
so that in neither case do the wheels pass over any 
of the finished work. The eccentric and the posi- 
tion of the rake-head are locked either in the for- 
ward or back action, by levers working in quadrants. 
There is a pair of eccentrics to each wheel, and the 
nave of the wheel is constructed of a hollow shell, 
flanged around its periphery, and closed by a cover 
on its outer face ; the wheel spokes are attached 
to the flange. Both the shell and cover are also 
flanged to receive the eccentrics, and they form a 
box in which the driving gear is enclosed. This 
gear consists of a ring with internal teeth on the 
flange of the shell, and a pinion fast on the rake 
shaft, the ring and pinion being geared by one or 
two intermediate wheels, according to whether the 
rake is thrown into front or back action ; in travel- 
ling they are thrown out of gear. The rake spindle 
is made in halves, meeting in the centre of the 
machine, and enclosed within a cast-iron sleeve ex- 
tending between the permanent rake-heads, within 
the frame. 

The Reading Iron Works, Reading, show a new 
self-acting horse rake in which the delivery is 
effected by two coned friction clutches operated by 
the wheels of the rake. When the driver wishes to 
raise the teeth, he depresses a foot lever, which 
throws the cones of the clutches into contact with 
the recesses in the bosses of the wheels. A hand 
delivery lever is also provided. 

Of reaping and mowing machines the number 
exhibited is large, and the workmanship in most 
cases excellent ; the few departures, however, from 
standard practice are to be found in modification of 
detail, and call for no remark here. We have 
already referred to the reduction in the number of 
designers and makers of sheaf binders, and to the 
extension in the demand for this addition to the 
harvester, which is giving occupation to the few 
makers who have realised a practical success. 

Considerable improvements have, since last year, 
been introduced into the Walter A. Wood sheaf 
binding harvester, and although it is impossible to 
explain the mechanism without the ald of diagrams, 
the leading alterations may be referrrd to. The prin- 
cipal defects which an extended experience showed 
to exist in this binder, were that the action was not 
altogether certain, and that while in the hands of 
careful operators the arrangement was very effec- 
tive, it was easy with unskilful management torender 
it irregular in working. The fraine, also, on which 
the binding mechanism was placed, was in the way 
of the grain as it was delivered on the binding 
table, To obviate the latter difficulty, the frame 





has been done away with, and the mechanism is 
now mounted on an iron frame and is placed on 
one side of the main frame of the machine, leaving 
considerably more clear space on the gathering 
table. The principal improvement arrived at in 
the binding mechanism is to render the action 
positive in all stages, and so to make any adjustment 
on the part of the operator unnecessary. The com- 
pressor is placed above the packer, the fingers of 
which acting continuously in one direction, form 
the sheaf with certainty by always carrying the 
grain steadily in the same direction. The tipping 
apparatus works independently of all other parts of 
the machine, and only goes into action when the 
proper size of sheaf has been formed. The dis- 
charging device has also been considerably modified, 
and gives more horizontal motion in separating 
the sheaf from the unbound grain. In the knotting 
mechanism several important improvements have 
been effected, notably with the object of obtaining 
a positive action, while the grasping device adapts 
itself to inequalities in the thickness of the twine, 
holding thick and thin parts with equal certainty ; 
by avery ingenious addition called the tucker, both 
strands of twine are received at the right moment, 
and forced to enter the knotter hook properly. 
Advantage is taken of the motion of the discharging 
lever to take up the slack of the twine, and keep it 
quite tight when the knot is being formed. This 
arrangement, however, is not necessary when stiff 
twine is employed. As only one strand is cut for 
each sheaf tied, the work thrown on the knife is 
comparatively light ; in practice it is found that 
this knife requires sharpening once for 100 acres. 
It is evident that the Walter A. Wood Company 
have at last arrived at a very practical and efficient 
binder, which may be relied on for doing good work. 

The sheaf binder exhibited by Messrs. J. and F. 
Howard has also undergone several important modi- 
fications since last year. We shall in the course of 
a few weeks, publish detailed drawings of the 
mechanism. Meantime we may mention that 
among the alterations is a device for checking the 
operation of the binder at the moment before anew 
sheaf is thrown off, and the succeeding one is being 
formed. This addition removes the objection that 
small and imperfect sheaves can be made owing to 
the premature starting of the knotter. Attention 
has also been directed to make all the movements 
positive so as to secure absolute certainty in the 
result. A useful addition will be found in the 
bracket beneath the binding table, which can be 
raised or lowered by the driver. The object of this 
detail is to enable the attendant when at a corner 
of the field to retain a bound sheaf until the reaper 
has turned, and then deposit it out of the way of the 
horses. As in the Walter A. Wood binder, and that 
of Messrs. Hornsby and Sons, Limited, the dis- 
charging levers are placed above the level of the 
sheaf. Messrs. Hornsby and Sons have made but 
small alterations to their binder since last year. 
They have, however, added an additional throwing- 
off lever, which acts near the head of the sheaf, 
and the position of which can be adjusted accord- 
ing to the height of the crop. In some other re- 
spects they have also slightly modified and simpli- 
fied the mechanism. 

Mr. Charles Catley, of York, the manager of the 
York District and East Riding Steam Cultivation 
Company, Limited, exhibits one of his turning 
ploughs for steam cultivation. In this arrange- 
ment, which we illustrate on page 56, there are 
two sets of ploughs, which came into action alter- 
nately, as the implement is drawn to and fro 
between the two headlands, each set of ploughs 
being carried on arms keyea on a shaft a as shown. 
The two shafts a a are geared together at a! a’ by 
toothed segments, the arrangement being such 
that the two sets of ploughs balance each other, so 
that in turning one down into the position for operat- 
ing on the land the other is raised, and vice versd. 
The form of the framing of the implements will be 
readily understood from the views given, and it 
will be seen that it is carried on three wheels, the 
front wheel E being controlled by the steering 
chains f, while the two other wheels C C are 
mounted on a cranked axle D, this axle having 
fixed on it a quadrant, over which a chain 
coupled to the hauling lever, passes, so that 
the axle can be partially rotated by the pull of the 
rope when a headland is reached, and the imple- 
ment thus lifted on the wheels C like the ordinary 
turning cultivators. The hauling lever H, hastwo 
arms H, H;, and in the position shown in Fig. 2, 
the former arm is coupled to the tail rope and the 





latter to the hauling rope. When a headland is 
reached of course the engine on the far side of 
the field commences to pull on the tail rope, 
turning the lever H round, so that the chain 
connected to the rear end partially rotates the 
axle D, and then, the lifting having been effected, 
turning the whole implement ready for another 
traverse. At the same time the set of ploughs 
which has been in action is raised and the other 
set lowered, this being done by hand in the 
implement exhibited, although it can be done 
automatically if desired. The implement has been 
practically tested and found to do excellent work 
at a speed of six miles per hour. We may add that 
the framing is made to receive sets of cultivator 
tines, and by slacking off a few bolts, the two shafts 
carrying the ploughs can be completely removed, 
thus enabling the implement to be very readily 
converted into a cultivator. The arrangemen thas 
altogether been worked out with considerable care. 

In thrashing machines the principal novelty is 
shown by Mr. E. Foden, of Sandbach, Cheshire ; 
this is illustrated by Figs. 1, 2, 3, on page 56. He 
replaces the blast fans usually employed for dress- 
ing operations by one exhaust fan which also serves 
as a chaff lifter. Fig. 1 is a side elevation, Fig. 2 
a plan, and Fig. 3 a transverse section of the 
machine. After passing the screen P, the light 
corn falls through the openings in the exhaust box 
B, and meets the currents of air induced by the 
exhaust fan F. The light corn and other light 
particles are carried along by the current through 
the passage C, and thence into the pockets D where 
the increased area reduces the air pressure suffi- 
ciently to allow the straw, &c., to drop to the dis- 
charge spout L; the grain falls through the sepa- 
rator R. In the box B is an enlargement B! to 
allow any heavy corn by the reduction of air pres- 
sure, to fall to its proper discharge spout. The 
opening from the scourer P to the exhaust box is 
provided with bars J to insure an even distribution 
of corn over its entire area, and similar bars are 
also fixed to the sides of the box. The scouring 
action of the grain may be varied by means of the 
valve K placed on the face of the scourer P. Wet 
corn and smut wheat may be passed into the ex- 
haust box B by the spout N and the valve O, and 
thus all grain passing through the machine may be 
dressed a,second time and go through the separator 
R. The first winnowing is performed by the same 
exhaust fan Fin the dressing chest T, the chaff, 
&c., being drawn through the pipe or extra cham- 
ber S, and delivered at GG; the chaff cleaning is 
effected by the perforated chamber of the riddle 
box casing M, and the air pressure is regulated by 
the sliding valve K in the air chamber of the riddle 
box ; the air inlet is shown at V. 

Messrs. Nalder and Nalder, of Wantage, do not 
show any particular novelties this year, but their 
thrashing machines have some improved details, 
especially in the mode of hanging the shoes. The 
object of the arrangement, two forms of which are 
shown on page 56, is to relieve the stress on the 
shoes caused by the reciprocating motion. To do this 
they increase the strength and number of the 
hangers, and the difficulty of starting the machine 
due to this addition is got over by using much 
larger pulleys. The counteracting influence of the 
spring is about three-fourths the momentum of the 
shoe. The latest form of hanger is shown in Figs. 
3 and 4. In this the spring is made of three pieces 
of wood, the middle one only being fastened to the 
bottom joint, while the outer ones slide in the 
socket of the joint casting. By this arrangement 
a much shorter hanger can be used without unduly 
straining the wood. Of course if desired, the spring 
can be built up of a larger number of pieces, 

Messrs. Hempstead and Co., London and Grant- 
ham, exhibit a new combined finishing and thrash- 
ing machine for finishing all kinds of corn for 
market at one operation. In this machine all the 
working parts are numbered and made to template, 
so that the renewals and repairs can be readily 
executed. It is fitted with a reversible spout 
under the shoe to bring the chaff out on either 
side as may be desired, and works automatically 
into a skip; by this method the necessity of clearing 
away the chaff by means of a hand rake is entirely 
dispensed with. The framing is of oak with dia- 
gonal lining boards and wrought tension stays, 
which have been found very successful. Messrs. 
Hempstead and Co. exhibit some well-finished 
specimens of wood-working machinery, combined 
endless band sawing machines, and circular saw 
benches, 
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Messrs. Robey and Co., of Lincoln, exhibit 
thrashing machines fitted with an improved adjust- 
able screen for finishing the corn. These machines 
ire built with the usual angle-iron frames adopted 
by this firm, and of which several thousands are now 
in use. In these machines they have also made 
some important modifications ; a large riddling and 
screening surface, as well as an extra-sized drum 
are given, so that larger quantities of corn can be 
dressed than formerly. The barley awner is 
arranged so that the barley is awned before it 
enters the elevators. 


the dressing apparatus to be re-dressed, by which 
means the best possible sample of corn which the 
article operated upon can produce, is insured, 
and all loss of good corn with the tailing is ob- 
viated. 

Messrs. R. Garrett and Son, of Leiston Works, 


Leiston, have a novelty in their rolled steel reversible | 


drum beaters, designed by Messrs. Richard and 
Frank Garrett and Mr. John D. Ellis, the managing 
director of Messrs. John Brown and Co., Limited, 
of Sheffield. The primary object of this invention 
is the provision with every thrashing machine of 
the equivalent of a new set of drum beaters, as 
these when worn on one side or face can be reversed. 
Another feature is as follows: The drums of thrash- 


MESSRS. 


An arrangement is also made | 
whereby, if required, the tailings are taken back to | 


MARSHALL, SONS, AND CO., 
(For Description, see Page 63). 





ing machines are commonly composed of eight | the straw or failing to thrash clean. 


ribbed beaters in which the ribs run upon the 


surface of the different beaters alternately from | 


right to left, and vice versd. In the new beaters the 
ribs run on one side or face from left to right, and 


on the other side from right to left, so that with | 
one set of rolls, the needful beaters for a drum can be | 
| thrashing machine. 


produced. It is furthera matter of considerable con- 


venience to the owners of thrashing machines to | 
have beaters which are thoroughly interchangeable, | 


so that a smaller stock of costly wearing parts is 


accidents. In carrying the invention into effect 
the principal difficulty to be contended with was the 
provision of a suitable bed for the reversible beaters 
| in the surface of the drum. To this end continuous 


| rolled steel chairs are employed of an inverted LJ | 


| section, hollowed on the top surface to receive the 


beater from which it is parted by means of a strip of | 
papier-mache, and having the legs set at a suitable | 


| angle (of about 135 deg.) to the radius of the drum 


LIMITED, ENGINEERS. GAINSBOROUGH. 


The illustra- 
tion on page 56 shows the arrangement perfectly. 
In addition to their exhibit of engines, described 


| elsewhere, Messrs. Garrett show a 54 in. thrashing 


necessary in order to be provided against occasional | 


machine and several drills and horse hoes. 

Mention should here be made of the straw truss- 
ing device added by Messrs. J. and F. Howard to a 
Its object is to bind the straw 
into bundles as it leaves the shakers at the back of 
the machine. Judging from its performance on the 
ground, the apparatus is very efficient, and will no 
doubt meet a considerable want. It ties up the 


| straw into trusses of about 18 Ib. as fast as it is de- 
| livered. Two string binders, similar to that applied 


to the Howard harvester, are added to the delivery 


| end of the thrashing machine, so that each truss is 


tied in two places simultaneously, or nearly so, 


| one binding mechanism starting the other as soon 


as it begins to work. There is no throwing-off 
apparatus, the trusses being removed by hand as 


| soon as the string is separated. We shall in an 


to project the corn against the concave surrounding | 
| exhibit, which, as will be seen from what we have 
| just said, is an adaptation of their extremely in- 


the drum, where it is further operated on by the 
| ribs of the beaters proper. A principal feature in 
the construction of the combination of the chair 
and beater is the depth of thrashing surface ab 
| which permits of a slower speed of drum than here- 
| tofore without incurring the danger of ‘‘ winding” 


| 


early issue give drawings and particulars of the 


genious sheaf binder to another purpose. 

In straw elevators, that shown by Messrs. R. J. and 
H. Wilder, of Wallingford, appears to call for the 
most detailed notice. It is extremely well worked 
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DYNAMO-ELECTRIC MACHINE DRIVEN BY 


out, and contains a number of well considered de- 
tails. When opened, it is 30 ft. inlength, and when 
folded it lies flat upon the frame over the carry- 
ing wheels, occupying relatively but little space. 
Beneath the frame, and above the fore-carriage, 
is a vertical shaft carrying a horizontal bevel wheel, 
with the teeth downwards. Into this wheel gears 
on one side, a bevel pinion mounted on a horizontal 
spindle running in bearings on the fore-carriage, 
and having a pulley at the other end. Motion is 
transferred to the large bevel wheel through this 
pulley from the engine, and the elevator can be set 
at any desired angle by shifting the fore-carriage, 
since the pinion always remains in gear with the 
bevel wheel. On the opposite side of the latter is 
another pinion, the shaft of which runs in fixed 
bearings bolted to the frame, and which has on its 
opposite end, a clip pulley, driving, by another clip 


pulley, placed above it, the endless bands and set of | 


forks of the elevator. Or these bands may be driven 
direct by horse gear actuating the lower shaft of the 
endless band without the intervention of the gear- 
ing. The elevator is divided into halves which are 


hinged together ; it is raised and lowered by means | 


of a winch on the frame, and which turns a drum on 
each side ; over this drum is wound a chain which 

asses upwards through pulleys at the end of a 
a upright on each side of the machine, and 
thence down to the upper end of the elevator. The 
drums at the upper end, over which the endless 


(For Description, see Page 63). 
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sliding in slotted plates, and when the elevator 
is extended these blocks are pressed forward, and 
the chains are kept tight by a long rod on each 
side of the upper half of the elevator, and running 
underneath it; one end of each of these rods 


presses against a sliding block, and the other | 


against a stop at the bottom of the upper half. 
When, however, this is folded over for travelling 
the rods drop clear of the stop, and fall away from 
the bearings of the top drum, so that the required 
slack is given to the endless chain. In opening 
and closing the elevator the same winch is em- 
ployed, the only operation required being a shift- 
ing of the position of the chains on the outer end. 
The side posts on which the pulleys are placed 
turn at the lower end on a quadrant, and can be 
lowered for travelling. A special feature of this 
machine is the introduction of clip pulleys, of a 
special form, in which bolts, springs, and all kinds 
of fastenings are dispensed with. We propose to 
illustrate this extremely ingenious form of wheel 
| and now only say here, that it consists of two discs 
bolted together, and between which are introduced 
a series of suitably formed interlocking segments, 
which together make up the periphery of the pulley, 
and between which the rope passes, and is gripped. 
All the loose pieces making up this pulley can be 
easily removed by taking off a cover plate, that also 
serves to hold all the parts together. Messrs. 
| Wilder exhibit these extremely simple clip pulleys 


demand for them. Of course a considerable number 
of other firms show elevators : among them we may 
name Messrs. Clayton and Shuttleworth ; Messrs. 
Burlington, Innes, and Paternoster, who have one 
of 26 ft., with a fixed hopper, and one of 30 ft. 
with a'movable hopper; Messrs. Barford and 
| Perkins; Messrs. Hornsby and Sons; Messrs. 
Marshall, Sons, and Co., &c. 

Passing on to other implements, we may notice 
the original and apparently very efficient grain 
| separator shown by Messrs. J. Gatford and Son, of 
| Hitchin, which may be used for dividing barley 
| from wheat, taking out seeds, &c. It has the 
| general appearance of an ordinary separator, with a 
| hopper at the upper end ; the grain falls into an 

inclined cylinder that is caused to revolve by a 
spur wheel placed around the outside and lower 
| end of the drum, and a pinion above it moved by a 
|crank. The drum, instead of being made of wire 
| OF perforated plate, is formed of zinc sheets, stamped 
with hemispherical recesses, placed close together, 
| and of such a size that while one class of the grain 
| being treated is too large to fallinto these recesses, 
the other drops freely into them. The effective 
| action of the apparatus depends on the size and 
| form of the recesses ; the form is therefore varied 
according to the class of work to be done, different 
| drums being adaptable to the same machine. To 
give the proper form, that is to say, a sharp edge 
| around each of the cups, the plate, after having 


chain carrying the forks, travels, are’ mounted on | applied to other purposes than the elevator, and | been stamped, is placed in a machine, and the 
a spindle, the bearings of which are square blocks | there is little doubt they will find a considerable | recesses are all shaped by suitable cutters. When 
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grain is fed from the “hopper, and the latter is 
caused to revolve, the seeds falling into the fcaps, 
are raised up with the drum to sucha height that 
when they fall over, they drop into an inclined trough 
laid within the drum, and extending for its whole 
length, terminating at its lower end in a discharge 
spout. In the bottom of this trough is placed a 
revolving creeper that feeds the seeds forward to 
the point of discharge. This very ingenious and 
efficient separator is shown only in small sizes at 
York; but the makers are about to manufacture 
them for treating large quantities of grain, and 
adapted for being driven by steam power. 

Messrs. Shield and Crockett, of Nottingham, 
have received an award for their self-cleaning 
spiral screen, in which the grain, as it is being 
screened, is forced to travel forward by the screen 
itself, which is made in the form of a screw.—Mr. 
C. Cadle, of Dublin, shows a separator acting by 
gravity. It consists of anumber of screens arranged 
ina frame in steps one above another, and with 
plates opposite each screen, against which the grain 
strikes as it descends from one stage to another. 
The angle at which the separator stands can be 
varied at pleasure, and the quality of the work 
moditied accordingly. The action of the machine 
is as follows. The grain is fed into a hopper at 
the top of the separator, and thence it falls down 
the top screen and strikes the battle plate below it 
before it reaches the second screen. In this way 
it falls gradually over eight or more screens, being 
thoroughly mixed at each stage, while the seeds to 
be taken off fall through at each stage for about 
two-thirds the distance of total travel, when separa- 
tion is supposed to be completed, for the smaller 
seeds. The larger seeds, cracked wheat, &c., con- 
tinue to descend with the good grain, and are 
finally extracted near the bottom, while the pure 
wheat flows through another opening. One of the 
advantages claimed for this apparatus is that being 
worked entirely by gravity, it requires no power 
to operate it. Walworth’s separator depends on 
the action of an exhaust fan. It consists of a 
large chamber containing a number of inclined 
steps with clear intervals between, and opposite 
them, is’ a corresponding series of vertical dia- 
phragms. The grain fed from a distributor above 


the top step falls gradually to the bottom of 


the apparatus, and in its way it is exposed to 
the action of air currents, induced by an exhaust 
fan placed in the front of the chamber. Dust and 
light particles enter this fan, and are carried off ; 
the lighter wheat falls into one of the compart- 
ments provided at varying distances from the steps 
and diaphragms, whilst the heavier grain which 
resists the action of the current descends direct to 
the bottom of the separator and is taken off there. 
The dressing machine of Messrs. Doughty and 
Bradley, of East Dereham, is furnished with an 
air nozzle and stack attachment for cooling stacks. 
Mr. Robert Maynard, of Whittlesford Works, near 
Cambridge, shows, attached to a large chaff-cutting 
machine, a straightening apparatus, by which the 
straw or hay is laid out regularly before it is fed to 
the knives. It consists of a long and wide inclined 
plane mounted on travelling wheels, and having on 
the floor of the plane, an ordinary elevating gear 
with tines. By these the hay is led to the top of 
the machine, where it is met by two combs working 
transversely, and which lay the hay evenly to the 
full width of the machine ; suitable forks above, 
continue the movement, bringing it forward to the 
cutting machine. After being reduced the chaff 
istaken forward over perforated plates tothe bagging 
spout, and iscleared of dust by the blast from a fan. 
The machine exhibited is of a very large size, being 
capable of cutting two tons an hour. 

As we have already rem:rked, there is a remark- 
able absence of appliances for cooling stacks, or 
drying damaged hay. ©n the other hand, there 
are at least two exhibits for drying grain which call 
for some notice. One of these is exhibited by 
Messrs. Burlington, Innes, and Paternoster. It 
consists of a large ircn chamber, surmounted at the 
top by a smaller one. Near the bottom of the 
former is an inclined perforated plate, on which 
the grain to be dried is placed. On one side at the 
highest part of this plate is an opening close to 
which an exhaust fan is placed. From the top of 
the small chamber a flue passes to a closed cylinder, 
in which is placed a smaller cylinder fitted as a 
stove. On driving, the fan heated air is drawnf rom 
the annular space around the stove, through the 
chamber and the body of grain to be dried. Should 
the air becometoo hot, openings in the outer cylinder 





can be opened to admit more cold air and reduce the 
temperature. If used for drying seed grain, no heat 
must be applied on account of producing premature 
germination. In this case some highly absorbent 
material is placed in the top small chamber, and 
cold air is drawn through, the moisture in it being 
absorbed before it passes through the grain, when 
it becomes saturated and is drawn out by the fan. 
The Scarborough grain dryer and purifier shown 
by Messrs. E. Keighley and Co., of Scarborough 
and Bradford, consists of an iron chamber in the 
form of two cones joined at their bases. This 
chamber is mounted upon trunnions so as to rotate 
at an angle; within, it is partially divided by a 
number of radial diaphragms. Steam is led to its 
interior in such a way that every portion is 
thoroughly heated. This vessel is caused to rotate 
by gearing driven by engine power, which also 
actuates a fan, the blast from which is heated by 
the products of combustion passing through an 
extension of the chimney that is placed within 
an iron casing through which the air is led to the 
fan. What with the continuous blast of hot air, 
the friction of the grain upon itself in the revolving 
chamber, and its contact with the heated diaphragm 
plates, all impurites, it is claimed, are removed, 
and the grain is restored to a perfect condition, 
always provided it was not too much damaged 
before treatment. 
MisceLianeous Exuisits. 

Want of space compels us to notice somewhat 
briefly, what may be conveniently termed the 
miscellaneous exhibits of the show as distinguished 
from agricultural implements.—Messrs. E. Page 
and Co., Victoria and Bedford Iron Works, 
Bedford, show brick and tile-making machinery, 
besides the smaller and more ordinary articles 
of their manufacture. Amongst the former are 
brick-making machines with vertical and hori- 
zontal pug-mills. The illustrations on page 64 
refer to the latter type. The machine is made in 
two parts. The first part—the pugging mill—is 
bolted on two strong girder frames, resting on 
three wheels, one of which swivels for steerage 
purposes in transport. The body of the pug-mill 
opens on hinges to facilitate inspection, and the 
pugging shafts, which are two in number, are fitted 
with malleable knives, forming two Archimedian 
screws, which are capable of adjustment according 
to the nature of the clay employed. After the clay 
is sufficiently pugged by the action of the twin 
screws, it is foreed into the second or roller part of 
the machine through a die of the required shape on 
to the cutting-off table, and cut into bricks of the 
required thickness. The driving pulley, as will be 
seen from the drawing, is fitted on to the boss of a 
pinion keyed on to a shaft carried along the side ef 
the machine, which gives motion to the rollers only, 
so that the pugging part is driven without any 
strain on the shaft beyond its own weight. This 
pinion is geared into a large wheel keyed on to one 
of the pugging shafts, while the other shaft is 
driven by a pair of spur-wheels working inside the 
two end brackets. The pugging shafts each have 
two bearings at the driven end, and one in the 
front plate, which is fitted with two pairs of bushes. 
One pair of these bushes is provided with a sliding 
key on the shaft, and the other is fitted in the front 
plate of the pug-mill to prevent the wear of shaft 
and front plate, so that when renewal is necessary 
from wear, only new bushes are required. Thesecond 
or roller part consists of two strong frame sides, 
each side in one casting, also running on three 
wheelsar ranged in a similar mannertothe pug mill. 
The frame sides are bolted together with two cross- 
stays, fitted with top and bottom rollers, and pro- 
vided with the necessary adjustments to regulate 
the delivery of the clay. The rollers are driven by 
a bevel wheel keyed on to the boss of the top roller, 
and screwed to its body by four studs, thus pre- 
venting any liability to twist the top roller shaft. 
The bottom roller is driven by another wheel to 
avoid the strain of both rollers on one shaft. A 
crosshead is fitted to the side of the machine 
opposite the bevel wheel, to réceive the end of the 
top roller shaft, and to regulate and counteract the 
thrust of the bevel wheel. The roller bearings are 
placed well away from the ends of the rollers to 
prevent the clay working into them, and the rollers 
are also grooved about 1 in. from each end and 
fitted with adjustable guide plates to further 
prevent the clay spreading horizontally or escaping 
from the machine. Self-adjusting balanced scrapers 
with cast-iron carriers and wrought-iron plates are 





fitted to the front of the rollers to keep them clear 
of clay and in case of wear only the wrought iron 
plates require renewal. Where the pugging process 
is alone sufticient to make bricks, the roller portior 
may be dispensed with, and a considerable saving 
effected in first cost and driving power. The 
machine will make about 15,000 bricks per hour 
when driven by an ordinary eight horse portable 
engine, and weighs with front rollers and stage 
complete 2? tons. The vertical pug mill can be 
used, if preferred, instead of the horizontal form. 
This mill has two doors fitted with hand wheels, 
one of which regulates the feed to the rollers, while 
the other is opened and the first mentioned closed, 
when it is required to pug the clay for any purpose 
without passing it through the rollers. 

The same makers exhibit a new double roller 
oat and bean mill, which has two cast steel rollers 
of unequal diameters, and is provided with a new 
and simple arrangement of shaker feed which 
thoroughly separates and distributes the corn 
equally over the faces of the rollers and effectually 
prevents over feeding or clogging. A wrought-iron 
plate with a slight inclination towards the spout of 
the mill, is fitted to the hopper with a hinge which 
gives perfect freedom of movement to the plate. 
A notched casting is fixed on one of the roller 
shafts to receive the end of a slotted lever, fitted 
witha thumb screwand connected with the inclined 
plate. This inclined plate has two light springs 
rivetted on the top, and is set by a projecting arm 
to press under a small stud cast on each side of 
hopper. The springs keep the inclined plate down 
on the projecting arm, press the lever on to the 
notched casting, and gives the inclined plate a 
shaking motion in a vertical direction. 

Mr. C. E. Hall, of Sheffield, besides some stone- 
breakers made by the Savile-street Foundry, shows 
several objects which call for notice. Among these 
are examples of his detachable elevator chain, 
which is made up of a series of open-sided hooks, 
fitting into each other, and secured by a_ block 
above the top of each hook secured with a 
screw. The buckets are attached to these hooks, 
and the chain thus made is driven by a sprocket 
wheel. For the more general purposes of trans- 
mission, Mr. Hall has devised a modification of the 
well-known American driving chains, and over 
which it appears to possess some advantages. 
Each link is of cast steel, and the bar of one link 
which fits into the hook of the next is soshaped that 
it can be released only in one position. The form 
of opening in each link is such that the chain can be 
driven indifferently in either direction. The other 
object on this stand to be noticed is a special 
spring devised to take off the shock from the rolls 
of sugar mills, pulverisers, &c., or the jaws of 
stone and ore crushers. It consists of two elliptical 
springs placed opposite each other, with the ends 
closed together. In the centre of the space be- 
tween these springs a C-shaped spring is intro- 
duced, the other face of which is rolled with a 
rib, that fits into corresponding recesses rolled 
in the face of the elliptical springs. One end 
of these latter is secured to the frame of the 
machine, the other to the bearing of the roll, &c. 
The spring is sufficiently elastic to yield to any 
sudden shock, and so relieve the roll, but 
at the same time the interposed C spring adds 
remarkably to its stiffness, and allows it only a 
very small range of extension under considerable 
strain. We shall on a future eccasion illustrate 
both the chain and spring to which we have just 
referred. 

Mr. H. R. Marsden, Oaks Foundry, Leeds, 
exhibits stone breakers, amongst others that of 
which we give an illustration on page 57 which suf- 
ficiently explains the arrangement. Beneath the 
breaker, which is similar to one already illustrated 
by us, the broken stone descends from the mouth 
of the breaker to an inclined screen, from the 
lower end of which the pieces too large to pass 
are raised by the chain of buckets to the top of the 
machine, and fed again through a hopper to the 
breaker. 

Messrs. Henry Wadsworth and Son, Halifax, 
exhibit an extremely neat method of making wheels 
for road vehicles. Instead of the ordinary plan, by 
which the nave is morticed out to admit the ends 
of the spokes, the latter terminate in converging 
dove-tails, so that when they are set around 
the boss, theyjlie close together, with lozenge- 
shaped spaces between each pair. On either side 
of the inner end of the spokes thus arranged, an 
iron dise provided with projecting blocks, is placed. 
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These blocks fit the openings between the spokes, 
and when the discs are secured together, which is 
done by means of a nut screwed on the end of a 
sleeve secured to one of the discs, and passing 
through the central opening left by the end of the 
spokes; the wheel is thoroughly secured, and has a 
much lighter, more elegant, and stronger finish than 
those of the ordinary make. The carriage axle 
passes through the sleeve before mentioned, and is 
covered by the nut or screwed cover. 

The Bristol Wagon Works Company have a large 
collection of their wagons, carts, cattle vans, &c. 
The two former are fitted with the special tipping 
apparatus designed by Mr. Margetson, and manu- 
factured solely by this firm. As will be re- 
membered it consists in the addition of a windlass 
to the front of the vehicle, by means of which the 
body can be set at any desired angle, and held 
there clear of the ground. The carts, which are 
very light, are provided with a brake, and in de- 
scending hills, the cart body can be set at an angle 
so as to take the weight off the horse. The cattle 
van is also extremely well designed with turning 
carriage at each end, while the floor of the van is 
kept very low for convenience of egress and ingress ; 
about 300 of the tipping wagons and carts are now 
in use. In addition to the foregoing, the same 
company have a number of lighter vehicles for road 
and farm use. 

Mr. J. E. Ellison, of Leeds, shows several forms 
of ventilators, consisting of conically perforated 
bricks, and a radiator ventilator which slides in and 
out of a box in the wall’; this ventilator is provided 
with cruciform divisions for distributing the air 
equally in all directions. The same exhibitor has 
a number of exhaust ventilators for the roofs of 
buildings. 

We illustrate on page 57 a neatly designed saw 
bench with boring tool on spindle, exhibited by 
Messrs. Hornsby and Sons, Limited, and in which 
considerable care has been expended for insuring 
convenience and speed of working. 

Messrs. 8. E. Ransome and Co., of London, 
amongst a very varied collection of exhibits, show 
a model of a ‘‘see-saw” pump, the construction of 
which will be readily understood by reference to 
the sections which we publish on page 57. From 
these it will be seen that the handle of the pump is 
fixed to a shaft which passes through the centre of 
a short cylindrical chamber and carries a piston or 
diaphragm fitted with two valves opening upwards. 
At the lower part of the chamber are two suction 
valves, these being separated from each other by 
a partition which divides the cylindrical chamber 
below the piston into two parts. The action of 
the pump when a ‘‘see-saw” motion is imparted 
to its piston will be readily understood. The 
arrangement is very simple. Messrs. Ransome 
and Co. also exhibit numerous examples of the 
Rainbow steam jet pump, a simply arranged form 
of injector suitable for water lifting purposes. 

Mr. George Seagrave, of Chelsea, exhibits a 
model of Seagrave and Bevington’s hot air appa- 
ratus for obtaining a blast of heated air for drying 
purposes. This arrangement consists of a cast-iron 
casing with a fireplace at one end and containing a 
nest of double tubes. The products of combustion 
from the fire pass through the inner tubes and 
return through the outer casing, acting on the 
outer surfaces of the outer tubes as they pass off to 
the chimney. The air to be heated is supplied by 
a Stewart's blower, and is forced through the 
annular spaces between the inner and outer tubes. 
The apparatus affords a large amount of heating 
surface in a limited space and is, we have no doubt, 
an effective one. The Stewart blower, just men- 
tioned, also exhibited by the York Engineering 
Company, Limited, is a very neat and simple ap- 
paratus, which we propose to illustrate next week, 
when we shall describe it fully. 

Messrs. John Cowley and Son, of Hyde, near 
Manchester, make an excellent show of their special 
machines and tools for cutting and screwing tubes. 
Amongst these Maiden and Cowley’s patent nipple 
cutting machine deserves special mention. By this 
machine pieces of tube can be cut cleanly after 
being screwed and without burring up the thread, 
or deforming the bore of the tube. It can thus be 
profitably employed in making nipples from waste 
lengths of tube, while it is, of course. available for 
all ordinary cutting off work. A special feature in 
this machine is the form of cutting tool used. This 
tool, of a portion of which we give a half-size view 
on page 52 is formed of three pieces of steel, the 
centre piece being only ;'; in. thick, and being 
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placed between two other pieces of about double 


that thickness. The three pieces form a compound | 
tool of suitable section which is held firmly in the 
tool holder shown. The centre piece of the tool 
projects slightly beyond the side pieces, just sufti- 
cient to cut through the tube, while the side pieces 
of the tool are ground to any required angle ac- 
cording to the cut required. The three pieces of 
which each tool is formed are hardened and tem- 
pered throughout their whole length, so that they 
only require sharpening on a grindstone when 
necessary. Messrs. Cowley and Son also show a 
very neat form of malleable cast-iron drill stand for 
drilling gas and water mains, &c. 

Messrs. Thomas Piggott and Co., of Birming- 
ham, exhibit amongst an excellent collection of 
steam engines, an example of their well-known 
ether ice-making machine and also one of Mr. 
Kilbourn’s ammonia refrigerating machines which 
we described on page 379 of our thirty-fourth 
volume, and illustrated very fully at the time. 
At the stand of Messrs. Abbott and Co., of New- 
ark, is shown a portable five-quarter malt kiln 
made by the Victoria Foundry Company, this 
being an arrangement which was designed to meet 
a demand which it was expected would arise on the 
repeal of the Malt Tax, from farmers desirous of 
doing their own malting. The kiln is made of cast- 
iron plates fixed on a suitable framing and can be 
very readily erected, it being quite complete in 
itself. 

Amongst other exhibitors of miscellaneous objects 
we must mention the Clarke Crank Company, 
Limited, of Lincoln, who as usual show some ad- | 
mirable specimens of bent cranks; Messrs. Bury 
and Co., Limited, of Sheftield, who show excellent 
examples of steel implement forgings, beater plates, 
horse rake, teeth, &e.; Mr. John Bellamy, of 
Millwall, who, amongst a large show of tanks, ex- 
hibits an example of his compact multitubular 
boiler for horticultural purposes ; Messrs. Joseph 
Kaye and Co., of Kirkstall, Leeds, who show some 
excellent oil cans made of corrugated metal, and 
having some very neat little points of detail; and 
Mr. Jonathan Pickering, of Stockton-on-Tees, who 
shows an excellent collection of lifting tackle, in- 
cluding a hoist fitted with a new and very neat 
arrangement of sustaining gear. 


MR. PETER BROTHERHOOD'S WORKS. 

In our issue of April 27 last, we gave a series of 
plans and elevations illustrating the new works 
which Mr. Peter Brotherhood recently erected on 
the south bank of the Thames immediately below 
Westminster Bridge, and now we supplement these 
by a phototype which we publish with the pre- 
sent number, and which gives a perspective view 
of the interior of the erecting shop. This shows 
more particularly the central portion, conveying 
a clear idea of its spacious accommodation. The 
parts under the galleries of each side, where the 
machine tools are erected, do not appear in the 
view. The roof is in four spans, 80 ft. in all, two 
being over the central erecting shop, and one over 
each gallery, the length of the part shown in the 
view being 96 ft. 

In addition we give two engravings of the three- 
cylinder Brotherhood engine arranged to drive 
dynamo-electric machines. Fig. 1 shows an engine 
with cylinders 3in. by 2?in. coupled direct to a 
C, Biirgin dynamo machine, intended to run at a 
speed of 1500 revolutions a minute and feed forty 
Swan lamps. Many of our readers are acquainted 
with the construction of these engines, but we may 
briefly call attention to the leading features of their 
design. The chief point which renders the attain- 
ment ef such high speeds possible is that the con- 
necting rods are always in compression, the steam 
pressure acting on the back of the pistons to force 
them forward, and the crank forcing them back. 
This uniformity of direction of pressure not only 
does away with all backlash, but greatly simplifies 
the big ends of the connecting rods, which, instead 
of having eyes which completely surround the 
crank-pin end, are segmental bearings of rather less 
than 120 deg. each. The three connecting rods 
vibrate in the same vertical plane, and abut upon a 
bush loose upon the crank-pin, where they are held 
together, for security’s sake, by two encircling steel 
hoops. There are no piston rods, but the pistons are 
made very long, so as to form guides for themselves. 
The distribution and exhaustion of the steam is 
effected for all three cylinders by one valve, situated 








on a shaft co-axial with the crankshaft. This valve 


is in the form of a short hollow cylinder, divided 
into two parts by an internal partition, and pro- 


| vided with ports ‘around its periphery and on its 
| two end faces. 
|and between two faces furnished with three sets of 


It rotates within a steam chamber, 


ports in communication with the cylinders ; the 
steam enters one compartment of the valve, and 
passes through the side ports to one cylinder, while 
exhaustion is taking place from another cylinder 
into the other compartment of the valve, which 
communicates by an opening, near the centre, 
with the exhaust pipe. By varying the sizes of 
the ports, the cut-offand compression can be varied 
to any extent. The governor, which consists of 
two weights sliding in slots, against the pressure of 
a spring, is fixed on the same spindle as the valve, 
and operates the throttle valve through a lever 
shown to the right of the figure. By adjusting the 
pressure of the spring the speed of the engine can 
be set to any required velocity. 

Fig. 2 illustrates a Brotherhood engine applied 
to drive a Siemens D, dynamo machine, for the 
production of a naval search light of 50,000 candle 
power. It would be easy to multiply examples of 
this kind, as nearly every electric light company 
has tried these engines, while for many other pur- 
poses, particularly for Whitehead torpedoes, they 
have found an extended application. 








TRACTION ENGINE AND CRANE. 

Wr give on page 60 an engraving of a combined 
traction engine and crane lately constructed by Messrs. 
Marshall, Sons and Co., of Gainsborough, for per- 
forming heavy hauling and lifting in a large timber- 
yard in Queensland. From our illustration it will be 
seen that the engine is one of Messrs. Marshall, Sons 
and Co.’s standard pattern road locomotives, with the 
gearing’ arranged inside the horn-plates, between the 
bearings; it is fitted with steel crankshaft, countershafts 
and axle, and has extra large and strong driving 
wheels, while the crane is attached at the smokebox 
end. It will be seen that two wrought-iron horn- 
plates are carried up from the smokebox sides, which 
are stiffened sideways by suitable cross plates and 
angle irons; these side plates carry the chain barrel 
and shaft, to which is keyed a wormwheel. Into this 
wheel gears a worm mounted on a shaft, which runs 
longitudinally along the right hand side of the engine, 
the front end being carried in a bearing fixed to the 
smokebox horn plates already mentioned, while the 
hind end is supported by a cast-iron bracket near the 
crankshaft. Motion is communicated from the crank- 
shaft to this worm-shaft by a pair of bevel wheels, one 
of which slides on feathers, and is furnished with a 
fork for enabling it to be thrown in or out of gear. 
The crane jib is formed of two #{ bars, and the bottom 
end is carried by the fore-carriage turn-plate. The 
engine has a single steam-jacketted cylinder 8} in. in 
diameter by 12 in. stroke. The driving wheels are 
6 ft. 9 in. in diameter and 1 ft. 6 in. wide on the face. 
The leading wheels are 4 ft. in diameter and 12 in. 
wide on the face. The road gearing and compen- 
sating wheels are all of steel, and the engine is furnished 
with an extra large winding drum and 100 yards of 
steel wire-rope. It is also provided with a fore-tank 
under the boiler barrel for carrying an extra supply of 
water for long runs, this tank being in communication 
with the hind tank underneath the foot-plate; it is 
fitted with a water-lifter and hose-pipe and an in- 
jector, in addition to the ordinary feed-pump. The 
brake-barrel is cast with the boss of the left hand road- 
wheel. The fly-wheel is 4 ft. $ in. in diameter by 
6} in. on face, and is suitably arranged for driving a 
thrashing machine or any other machinery. The total 
width of the engine over the 18 in. road wheels is 7 ft. 
lin. The crane will lift five tons, and carry the load 
suspended, and altogether the engine is of a very 
useful and substantial pattern. 








METROPOLITAN Rai_way FOR Paris.—The Municipal 
Council of Paris has approved a project for a metro- 
politan railway which has been submitted toa committee 
appointed by that body ; and has directed the Prefect to 
take steps to obtain Parliamentary authority for its 
execution. 

CHESTERFIELD SEWAGE Faru.—On Saturday, at the 
usual fortnightly meeting of the Chesterfield Rural Sani- 
tary Authority, the Medical Officer of Health (Dr. Mackin- 
tosh) stated that the works for the better purification of 
the sewage at this farm were completed about ten days 
back, and the new process was in operation. He had 
visited the farm several times during the past fortnight, 
and he found the effluent water not so well purified as he 
expected it would be. In fact, so far as the removal of 
the colouring matter was concerned, he feared the experi- 
ment would prove a failure. He had never seen the dis- 
charged matter more discoloured—or producing a more 
intensely black effect upon the river—than he had last 
week. At night the process was discontinued. 
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EIGHT-HORSE TRACTION ENGINE, CONSTRUCTED BY MESSRS. CLAYTON AND SHUTTLEWORTH, LINCOLN, (For description, see page 5d). 
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BRICK-MAKING MACHINE, CONSTRUCTED BY MESSRS. E. PAGE AND CO., BEDFORD. (For description, see page 62). 
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NOTICE OF MEETING. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—The Belgian meet- 
ing will commence at Li¢ge on Monday, July 23, and terminate 
at Antwerp on Saturday, July 28. The following papers have 
been offered for reading and discussion: ‘History of the 
Iron and Coal Trades in Belgium,” by N. E. de Laveleye; ‘* On 
the History of Zine in Belgium,” by M. P, de Sincay; ‘On the 
Manufacture of Sugar from Beetroot,” by M. Melin; ‘On the 
Application of Electricity to the Working of Coal Mines,” by Mr. 
Alan C. Bagot; ‘On Compound Locomotive Engines,” by Mr. 
Francis W. Webb; ‘‘On the St. Gothard Railway,” by Herr E. 
Wendelstein, and a ‘* Deseription of the New Harbour Works at 
Antwerp,” by M. G. A. Rogers. The proceedings will commence 
at 8.30 p.m., on Monday, July 23, with a reception at the Hotel de 
Ville, Liége, by the Mayor and M. L. Trasenster, chairman of the 

teception Committee. At this meeting the President, Mr. Percy 

3. Westmacott, will deliver an address, On Tuesday, July 24, 
there will be a meeting for the reading of papers at $8.30 a.m., an 
excursion to the works of the Society Cockerill at noon, followed 
at 7.30 p.m., by the annual dinner of the Institution. On Wednes- 
day, at 8.30 a.m., the reading and discussion of papers; at noon 
the members will lunch with the engineers of the Liége Uni- 
versity, and in the afternoon they will have the choice of three 
excursions: 1. Tothe Ateliers de la Meuse (mining and marine 
engines, &c.) and the Horloz Collieries (Gottin ventilators, air 
compressors, &c.) 2. Vugrée Lron and Steet Works (blast furnaces, 
Appolt coke ovens, coal washing. &c.) and the Angleur Steel 
Works (basic process). 8. Val St. Lambert Glass Works and 
Marihaye Collieries (Fabry fan, air compressors, Smet coke ovens, 


&e.). Thursday, July 26, will be devoted to two alternative ex 
cursions. 1. To the Vielle Montagne Zinc Works at Chenée, and, 








On Friday, at 9 a.m,, there will be a reception at the Hotel de 
Ville, Antwerp, by the Mayor, followed by a description of the 
New Harbour Works by M. Royers, and an excursion on the river. 
At 4.30 p.m. the diamond cutting works and other local objects 
of interest will be inspected, and the day will end with a dinner 
at the Hotel St. Antoine, and a concert at the Cercle Artistique 
et Scientifique. On Saturday, July 28, alternative excursions to 
Ghent and Mariement. 
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THE PANAM A CANAL. 

WuitEe M. de Lesseps is obtaining diplomatic 
successes over our Government and the English 
Directors on the Board of the Suez Canal, his 
affairs are progressing very slowly in America. 
Up to the present scarcely any headway has been 
made in the actual cutting of the canal across the 
Isthmus of Panama, all the work hitherto having 
been directed to the preliminary operations of 
forming villages, working stations, contractors’ 
railways, and the like. The engineers of the com- 
pany arrived in Aspinwall at the beginning of 1881, 
and at that time the line of the canal was not fixed, 
nor was any part of it cleared ; the new comers had 
first to provide living accommodation for them- 
selves, to purchase land and clear it, erect docks 
and warehouses, and build workshops and hospitals 
before they could turn their attention to their 
main object. Next the line of the canal had to be 
detinitely fixed and its route cleared to a width of 
100 metres, and these tasks have occupied nearly 
the whole of the time since their arrival, for as might 
be expected, great difficulties have been found both 
as regards transport and labour. The latter has been 
derived to a great extent from Jamaica by the in- 
ducement of high wages, varying from 1.20 dols. to 
2 dols. a day, but even this sum has often proved 
insufticient, for hundreds of negroes have returned 
home emaciated and almost pale from the effects of 
the climate, preferring their former small earnings 
in their native country to the certainty of a speedy 
death in Panama. This question of providing 
labour is one of the most serious that has yet to be 
faced, for calculations made from works of a similar 
character ‘n the West Indies show that many times 
the present number of hands must be employed if 
the canal is to be completed in a reasonable time, 
and as yet the memory of the fearful cost of life 
involved in the °construction of the Panama Rail- 
road has not died out in that region. 

The tremendous character of the work can be 
shown in avery few lines. The canal is without 
locks, and quite level from end to end, a distance 
of 73 kilometres (45 miles); its breadth at the 
water line varies from 28 to 50 metres, with a 
depth of water of 8.5 to 9 metres (27.8 ft. to 
29.5 ft.) So far there is nothing very serious, and 
until the cutting passes San Pablo the depth of the 
excavation does not exceed 13 metres, and is gene- 
rally less, but from that point the heights increase, 
and after reaching Gorgona, about 40 kilometres 
from Colon, the work becomes exceedingly difticult 
from the depths of the cuts, which vary from 20 to 
100 metres (65 ft. to 360 ft.), and from the nature of 
the soil and the inequalities of the surface. The 
sections of Obispo, Empire, Culebra, and Paraiso, 
lying between the fortieth and sixtieth kilometres, 
are exceedingly difticult, the cuts in the second being 
59 to 77 metres in depth, and at Culebra (the 
summit) 110 metres in depth—a tremendous under- 
taking. The works at Paraiso will also be exceed- 
ingly heavy, the excavation varying from 30 to 70 
metres in depth (98.4 ft. to 229.6 ft.), but after 
Paraiso and the sixtieth kilometre the cuts become 
moderate, and are reduced to 15 metres or less. 
The route then follows the general lead of the Rio 
Grande, and finally debouches into the sea at 
the mouth of that river between the 68th and 
69th kilometres, the remainder being effected by 
dredging. 

The means to be employed, in addition to manual 
labour, are dredgers and steam excavators, and a 
contract has been made with Huerme and Slaven, 
an American firm, to excavate the canal from the 
Atlantic entrance to a distance of 12 kilometres, 
and this is to be begun at once. A second contract 
has been made with Mr. A. Millet for excavating 
in the Culebra section, at the summit of the route, 
3,500,000 cubic metres to be taken down to a level 
of 75 metres above the sea. His machinery is 
entirely American, and consists of sixteen excava- 
tors, ten locomotives, 300 dump cars, and 450 tons 


of rails. This work is to be completed in twenty- 
six months. The Franco-American Company has 
undertaken to excavate the canal from the mouth 
of the Rio Grande to a point in the neighbourhood 
of Paraiso, about eight kilometres in all. At other 
points where work is going on it is being done by 
the officers of the company. 

The progress already made relates entirely to 
preparatory works. To the south of the Pacific 
Mail Dock a piece of land has been made, called 
the Terreplein of Christopo Colomb, to give space 
upon which to build storehouses, machine shops, 
otticers’ quarters, and a water front from which to 
land and store freight, and further to make shelter 
for the basin in which vessels about to enter the 
canal may lie in security. The depth of water in 
the basin is to be 8.5 metres (27.8 ft.), and is now 
being obtained by vigorous dredging. The process 
of digging for the purpose of filling in the terre- 
plein is carried on at Monkey Hill, about two miles 
from Colon, by means of three steam excavators, 
one French, one Otis, and one Osgood and 
McNaughton. From the scarcity of dirt cars the 
amount excavated is but 1400 metres per day. 
The progress made in the Colon section may be 
estimated from the following statement: Work- 
men and navvies employed at Monkey Hill, 500; 
at the terreplein, 400; afloat and at docks, 500 to 
600; otherwise, 80; the result being 9000 metres 
of railway laid and 28 acres of terreplein filled in. 

In the Empire section, between the 49th and 52nd 
kilometres, the canal has been commenced by 
manual labour, and a length of 800 metres has been 
dug to a depth of from 5 to 15 metres, and a 
breadth of 30 metres. The daily excavation is 180 
cars of 4.50 metres capacity each. This section is 
considered very difficult ; it is unhealthy, the lower 
soil is heavy, and the line of the canal is lower than 
the surrounding country, so that much difficulty is 
apprehended in getting rid of the water which will 
drain into it. 

In the next section, that of Culebra, situated at 
the summit of the route, part of the work has been 
given to Mr. Millet, as already stated, and, while 
he operates from the top of the hill, the company 
proposes to work from beneath. Their scheme is 
to run galleries into the hill, and at certain places 
to sink shafts connecting the galleries with the sur- 
face or with each other, and to dump the dirt down 
the shafts to be removed by the cars below. 
Beyond this section no actual work has been done, 
so that it will be seen that up to the present 
the canal itself may be said to be almost un- 
touched. Yet, notwithstanding this, 130 million 
francs, out of the estimate of 600 million francs, 





have been spent, although several most im- 
| portant works for the control of the rivers and 
| storm water have not been commenced. One thing 
|only appears certain, and that is, that the share- 
holders have gone too far to draw back again, and 
must provide all the money that is needed, how- 
ever much that may exceed their expectations, or 
however long they may be kept waiting before the 
venture attains a position to earn dividends of any 
kind. Three years of the eight are already past, 
and as yet only the fringe of the project has been 
touched, and now the real work is about to com- 
mence. If the difficulties arising from scarcity of 
labour and the unhealthiness of the climate were 
absent, five years would probably be sufficient for 
the purpose ; but had it not been for these same 
difficulties the canal would probably have been 
made years ago. Steam excavators will certainly 
dispense with a large number of hands, but still 
the very rapidity with which they work necessitates 
the attendance of large gangs of men, and if the 
climate is so bad near the sea, where the daily 
breeze reduces its evil influence, as to break down 
the constitution of a Jamaica negro, it is certain 
| that the mortality in the inland sections will be very 
|great indeed. We do not doubt that the energy of 
M. de Lesseps will triumph over all obstacles in 
the long run, and that he will add to his already 
splendid reputation; but the public needs to be 
reminded that he can only work by natural means, 
and that in spite of his great skill his schemes may 
often suffer from causes that are beyond the control 
of the engineer. 


THE MACHINE GUN LITIGATION. 

Ir will be remembered that in the beginning of 
the year 1881 a series of competitive trials was con- 
ducted at Shoeburyness under the auspices of a 








special committee, with the object of ascertaining 
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the most suitable .45in. machine gun for intro- 
duction into the service. Previous to this date 
the Nordenfelt gun had already been adopted for 
firing a steel shot of larger calibre, but the service 
armament included no guns except a few Gatlings, 
which used a small arm cartridge. Obviously 
the mechanical conditions to be fulfilled for the 
rapid firing of a series of large calibre car- 
tridges differ greatly from those for a small 
arm cartridge, and a system which might per- 
fectly answer one purpose would not at all neces- 
sarily serve the other. Eight guns were entered 
for the competition, viz., three forms of Gatling gun, 
two guns on the Nordenfelt system, two on the 
Gardner system, and one, the Pratt- Whitney, which 
was 2 modified Gardner. At the close of the trials 
in March, 1881, the Committee reported in favour 
of the adoption of the Gardner system, and re- 
commended the Gardner two-barrelled machine 
gun as the most perfect gun of this system. The 
mechanism of this gun differs in many respects from 
that of the Gardner five-barrelled gun, and there 
can be no doubt that as regards handiness, freedom 
from liability to be deranged, and effectiveness for 
weight, it is a far superior weapon. Nevertheless, 
as a curious sequence from this report the Govern- 
ment has almost entirely passed over the two- 
barrelled gun which was recommended by the 
Committee, and has given an order for three 
hundred five-barrelled Gardner guns to be delivered 
by March next. A large number of these guns 
have been already received, and it is in respect of 
them that two actions for infringement of patents 
have been brought almost simultaneously by Mr. 
Nordenfelt and Mr. Hotchkiss. 

In the action of Nordenfelt r. Gardner and the 
Gardner Gun Company, the plaintiffs charge of 
infringement was ultimately narrowed down to 
two points, relating to the feeding apparatus and 
magazine. The Nordenfelt feed is effected by 
means of a transverse slide having a series of troughs 
into which the cartridges fall, and by the motion 
of which they are carried horizontally to points 
opposite the barrels, the loading being effected by 
a series of plungers moving through the troughs. 
The Gardner feed is effected by means of a transverse 
slide having a series of openings through it which 
are of such a form as in combination with a series 
of fixed orifices, to allow the cartridges to pass 
singly through each and to come upon a series of 
fixed troughs opposite the barrels, whence they are 
pushed into the barrels as before. With regard to 
the magazine, the Nordenfelt magazine is a box 
with a series of partitions having a rabetted recess 
to guide the heads of the cartridges, whilst the 
Gardner gun is fed from a reservoir consisting of a 
series of T shaped grooves which hold the car- 
tridges by the rims of the heads, a method evidently 
inapplicable to a heavy cartridge. 

This action was recently tried before Mr. Baron 
Huddleston, counsel for the plaintiffs being Messrs. 
Aston, Q.C., Webster, Q.C., and Carpmael; and 
for the defendants Messrs. W. R. Bousfield and 
J.C. Graham. Upon the charge of infringement 
as to the feeding apparatus, judgment was given 
for the plaintiffs, and with regard to the magazine, 
for the defendant. The learned judge, however, 
stayed execution and also the injunction, for the 
purpose of appeal, which will be heard soon after 
the long vacation, the delivery of guns to the 
Government in the mean time not being interfered 
with. 

In the twin action of Hotchkiss v. the Gardner 
Gun Company, the charge of infringement was 
founded upon a claim for ‘‘ The general construc- 
tion and arrangement of mitrailleuses or multiple 
guns in which the operations of loading, firing, and 
the extraction of the cartridges are accomplished 
by mechanism substantially as described and 
shown.” The Hotchkiss gun as patented is not, 
strictly speaking, a machine gun at all, since there 
is no automatic mechanism shown for feeding, 
which operation is performed by hand. The dis- 
tinguishing feature of the Hotchkiss system is that 
at three different points behind the breech three 
sets of apparatus are to be found, viz., an ex- 
tractor at one point, a loading tube at another 
point, and a striker at another point, the sheaf 
of barrels being turned round intermittently 
so that the barrels may be operated upon in 
turn by each apparatus, by means of an inter- 
rupted worm and a series of pins upon a disc which 
rotates the barrels. The worm and the mechanism 
which performs the various operations is actuated 


every revolution of which causes a shot to be dis- 
charged from one barrel, a cartridge to be extracted 
from another, and a cartridge to be pushed partly 
into a third from the loading tube, and further in- 
serted by rubbing against an inclined face on a 
fixed breech-block. In the Gardner gun five 
parallel barrels lie side by side, and each is furnished 
with its own appropriate mechanism, independently 
of the others, except that all are fed by means of 
one transverse slide and worked from a common 
transverse shaft. Upon this latter feature the 
charge of infringement was founded, and it was 
contended by the plaintiff that it was a new feature 
covered by the claim above set out, to have all the 
operations ina machine gun performed by the rota- 
tion of a single transverse shaft provided with the 
necessary cams, &c. 

The action came on for trial last week before 
Mr. Justice Denman, sitting as a Chancery Judge, 
the counsel for the plaintiff being Messrs. Aston, 
Q.C., Webster, Q.C., and Macrory ; and for the 
defendants Mr. W. R. Bousfield. Mr. Imray, 
Mr. Hotchkiss, and other scientific witnesses were 
called for the plaintiffs, and the defendant’s 
counsel called no witnesses. Judgment was given 
for the defendants on Monday last upon the 
question of infringement, and the validity of Mr. 
Hotchkiss’s patent was consequently not gone 
into, in view of the success of the Gardner Com- 
pany upon the first point. The learned judge 
decided that upon no construction of the claim 
could the charge of infringement be sustained, 
and that a general arrangement of mechanism for 
the operations of loading, firing, and extracting, 
which was applicable to a gun having a rotating 
sheaf of barrels, was not at all applicable to a row 
of parallel fixed barrels. This result seems so ob- 
vious that one is at a loss to understand the motives 
which induced Mr. Hotchkiss to commence this 
action. The guns are in no way competitors. A 
gun discharging a rapid succession of small bullets, 
say as many as one thousand a minute, has few uses 
in common with a gun discharging a series of ex- 
plosive shells at the rate of about eighty a minute. 
The Gardner gun would be of little use against a 
torpedo boat, the Hotchkiss gun of little service in 
checking the advance of a regiment, even if shrap- 
nell or case shot were used. Fortunately for Mr. 
Hotchkiss, the validity of his patent has not been 
disputed, and we think he is well out of the litiga- 
tion he initiated. Noone disputes the fact that 
his gun, in its present form, ranks high for the 
purposes to which it is legitimately adapted. 





AN ELECTRIC LAUNCH. 

Last year the Electrical Power Storage Company 
fitted up a boat, which they named the Electricity, 
with accumulators and two dynamo machines, and 
obtained so much success with it that they have 
lately, in co-operation with Messrs. Yarrow and 
Co., brought out an electrically propelled launch 
which has been specially built for its intended 
purpose. It is constructed of galvanised steel, and 
is 40 ft. in length by 6 ft. beam, and draws 2 ft. 9 in. 
of water. Discarding the intermediate appliances 
of belts and countershafts employed in the first 
experiment (see ENGINEERING, vol. xxxiv., page 
339) they have connected the axis of the dynamo 
machine, which has been lent by Messrs. Siemens 
Brothers, and is of the type known as D,, directly 
to the propeller shaft, so that the two run at the 
same speed, and thus the whole machinery is com- 
prised within the smallest possible compass. The 
reversing of the motor is effected by means of two 
pairs of brushes, one for the backward and one for 
the forward motion. These are arranged on two 
rocking levers, there being one brush of each pair 
on each lever; when the levers are vertical both 
sets of brushes are clear of the commutator, but 
when they are inclined by means of a spring handle 
to the right (say) the upper brush of the left lever, 
and the lower brush of the right lever come into 
contact with the commutator, and the boat goes 
ahead ; when inclined to the left the upper brush 
of the right lever and the lower brush of the left 
come into operation, and the boat goes backwards, 
the diameter of commutation having been angu- 
larly displaced 70 deg. or 80 deg. Cords are led 
from the commutator handle to the steersman, so 
that he has the whole of the machinery under his 
control. 

The launch carries eighty accumulators of the 
Faure-Sellon-Volckmar type, each containing a 


five are used at once, the remainder being in 
reserve. The dynamo is capable of transmitting 
from seven to eight horse-power, and hence the boat 
can, if needed, run at full speed for ten hours, but, as 
is well known, it is not desirable to entirely empty 
the accumulators. At half-speed a much greater 
distance could be traversed. The battery boxes 
stand along the keel under the floor, so that they, 
as well as the dynamo, are entirely hidden, while 
at the same time they serve excellently as ballast, 
the total weight of the boat without passengers being 
fourtons. Thus the whole space is available, none of 
it being taken up, as in the usual launch, by engine 
or boiler, and consequently a boat 40 ft. in length 
equals in carrying capacity one 10 ft. or 12 ft. 
longer, while every part is equally agreeable, and 
no inconvenience is felt from smoke, cinders, or the 
smell of oil. The speed of the launch has been 
tested with great accuracy at the measured mile, 
and has been found to be 84 statute miles, quite 
equal to that of her class. On Monday last she 
carried a company of twenty-four gentlemen from 
the Temple Pier to Greenwich in forty minutes, 
having the advantage of the tide, and later in the 
day she brought them back, both journeys being per- 
formed most successfully. 

At present, of course, electrically propelled boats 
are to be classed among luxuries, but people who 
keep steam pleasure boats do so for enjoyment and 
not upon commercial principles. If it were not 
that trips on the upper parts of the river are taken 
among such beautiful surroundings the incon- 
veniences arising from smoke and smuts would soon 
bring them into discredit, and as it is they often 
detract from the pleasure. If Messrs. Yarrow go 
into the matter boldly, and provide facilities for the 
renewal or exchange of batteries at two or three 
places above Richmond, there is no doubt that their 
boats would become common. The saving of skilled 
attendance is in itself a great recommendation, 
while the feeling of relief that attends the absence 
of the usual small boiler, often with insufticient 
water space, and a feed pump liable to go wrong, 
is a most important gain in an excursion which is 
undertaken for pleasure. 





ENGINEERING AND METAL TRADES 
EXHIBITION. 

Tuts Exhibition has now nearly run its appointed 
time, and exhibitors are begining to count their 
expenses and returns. The general public has 
manifested very little interest in the affair, andi t 
may be safely assumed that the visitors have, for the 
most part, been drawn by a business interest in some 
or other of the various classes of articles to be seen. 
Among the novelties there is exhibited at the stand 
of Messrs. Lewis Olrick and Co., of Leadenhall- 
street, a new form of engine, the invention of Mr. 
Beauchamp Tower. It is of the class known as 
spherical engines, but although it dees not contain 
many moving parts it is almost impossible to convey 
an accurate conception of its action by a description. 
sriefly, the cylinder, or rather the case, is a hollow 
sphere containing a disc interposed between two 
portions of solid spheres. These portions, which 
are bounded by two diametrical planes intersecting 
at an angle of about 60 deg., are each pivotted to 
the disc at their wedgelike edges, the two edges 
being arranged at right angles to each other. One 
portion is fixed to the main shaft, while the other 
turns on astud on the inner side of the casing, the 
stud being at an angle to the shaft. When the shaft 
is rotated the disc has a wobbling motion between 
the spherical parts, which as they move, cover and 
uncover ports in the casing, admitting and exhaust- 
ing the steam. The present engine is running very 
steadily at 500 revolutionsa minute, driving an Edison 
dynamo capable of absorbing 20 horse-power. The 
small size of the motor, and the great opening there 
is for high speed engines, render the experiment 
exceedingly interesting, and we shall look forward 
to learning particulars of the performance of this 
engine, which we believe is only the second of the 
kind that has been made. 

An exhibit of great merit, that of Mr. J. K. 
Kilbourne, of Worship-street, the agent for Messrs. 
Ludwig Loewe and Co., of Berlin, has through a 
late application, been hidden in the gallery. As 


is known, Messrs. Loewe have for a long time made 
a speciality of tools of American design, keeping 
themselves fully abreast of the latest practice, and 
these they are now offering in the English market. 
Their stand contains a universal milling machine, 








by means of a transverse shaft turned by hand, 





stored force equal to one horse-power hour ; sixty- 
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is a most admirable tool, embodying all the latest 
improvements, and should be carefully examined 
by all who are awake to the great part that 
milling tools are now playing in America, and 
to the influence they are destined to exercise 
on the workshop practice of this country. As an 
example of the immense diversity of operations that 
can be performed by light machine tools, a case is 
shown illustrating the manufacture of an army 
pistol from the black metal to the finished article. 
There are many pieces in every stage of develop- 
ment, but there is not a file mark to be found upon 
any of them, either when separate or when fitted 
together. ‘The cutting off lathe exhibited divides 
steel bars automatically to dead lengths with the 
utmost rapidity and precision, while the drill is in- 
tended for use in that class of work in which several 
holes of different diameters have to be drilled in 
the same piece of metal. Altogether the exhibit is 
of the highest interest. 

A much larger display of American tools is made 
by Messrs. C. Churchill and Co., of Cross-street, 
Finsbury, E.C., embracing specimens of the mnanu- 
facture of most of the leading makers. Not only do 
they show machine tools, but also they have a most 
extensive collection of the small appliances which 
illustrate the peculiarity of American practice even 
more distinctly than the larger tools. The stand 
includes one of the Pratt and Witney Company’s 
bolt screwing machines for hand and power with 
Grant’s patent dies, and a Chase’s universal tube 
Screwing Machine. both of which will repay very 
careful attention ; a universal milling machine by 
Brown and Sharpe, two types of shaping machines, 
and several lathes with a host of chucks and attach- 
ments displaying immense ingenuity, and all turned 
out in first-rate fashion. 

Mr. G. B. Rennie, of Lowndes-street, exhibits a 
model of a self-propelling, self-careening, floating- 
dock, which we ilustrate at page 68. A floating 
dock to do what is required must not only be capable 
of being propelled, but must also have ready means 
of being cleaned in its under parts, in order to 
ensure its speed being maintained, and to afford 
all the conveniences uf docking ships with safety and 
expedition. As regards an eflicient floating dock for 
docking ships, this has been effected by the systems 
adopted both at Carthagena and Bermuda, and 
the clearing of the under-water parts in both 
these examples has been successfully accomplished, 
both in a different way. But the self-propulsion 
of a dock combining these two qualities is the 
problem that is sought to be solved in the present 
design. As will be seen on reference to the illus- 
tration, it has neither gates or caissons, while it is 
of a form easily propelled at a moderate speed 
through the water. The driving power is derived 
from the pumps used for expelling the water in 
raising the dock, and these are employed to deliver 
a stream astern in the manner followed in the 
Waterwitch, and some floating steam fire engines, 
their power being calculated to give a speed of 
about five knots. The careening is effected by 
filling one of the side compartments with water 
when the dock cants over until its keel is visible. 
The structure is designed to take vessels of 4000 tons 
weight, with a draught of 22ft., anda length of 
350 ft. 

The same exhibitor also shows a model of a 
bridge intended for crossing the Thames below the 
Tower. It has five spans, the centre one being 
200 ft., about the width which separates the tiers 
of shipping moored a little higher than its intended 
site. Every span is made to open so as to have an 
uninterrupted passage at the time, near high tide, 
when vessels arrive and depart. The approaches at 
either side have gradients varying from 1 in 33 to 
1 in 45, the height at the centre of the bridge being 
1 ft. greatér than that of London Bridge. Now that 
the Bills for the Tower high level bridge and the 
subway have been thrown out, this proposal 
acquires an additional interest. 

To avoid the danger and trouble which always 
attend getting a ship’s anchor on deck, after it has 
been raised to the hawse-pipe, Messrs. MacNicoll 
and Co., of Glasgow, show a patent anchor housing 
intended for use with stockless anchors, such as 
Smith’s. In this the hawse-pipe is made sutticiently 
large to allow the shank of the anchor to be drawn 
into it, while the plating of the ship’s bow isrecessed 
to form a depression or pocket, in which the flukes 
lie embedded out of the way of other ships or dock 
sides. The arrangement would doubtless prove 
convenient for certain classes of coasting vessels. 
Messrs. Taylor and Challen’s exhibit comprises 











some important machines for working upon sheet 


metal. ‘There are two drawing or stamping presses, 
one weighing over 5 tons and capable of forming 
dishes, pans, bowls, &e., of any size under 15 in. 
in diameter by 3$ in. deep from tinned or other 
sheets. This machine is shown in operation pro- 
ducing at one stroke a pan 12 in. in diameter by 
2}? in. deep. The other press is about 3 tons in 
weight, and is shown working upon sheet brass and 
producing at one stroke from the flat a ‘‘cup” 
24 in. in diameter by 2} in. deep. The same 
makers show a third press adjustable as regards 
its position, that is, it can be worked either 
vertically or inclined, any desired angle being 
readily obtained by an arrangement of screw and 
bevel wheels set in motion by hand. Although 
this press has only a single slide it is shown 
cutting out, raising, and embossing, a tin box lid 
at one stroke. All these presses are fitted with 
Taylor and Challen’s patent clutch motion, which 
arrests the action of the press when the slides are 
at the highest part of their travel. This clutch 
motion has the advantage of allowing the shaft to 


| be safely moved by hand while the driving wheel 
lis running. 


Those who are familiar with the old 
system of stamping by drop hammer only will be 
struck with the immense advantages displayed by 
the working of these presses. Another machine, 
smaller but not unimportant, as preparing work 
for the large stamping presses, is the circle cutter. 


This is capable of cutting circlesor discsnot exceeding | 


30 in. in diameter by 7; in. thick. The adjustment 
for cutting different sized circles is very conveniently 
effected, and the machine can be instantly started 
or stopped by the action of attendant’s foot. 

Messrs. Taylor and Challen also show in motion 
a spinning lathe with attachments for trimming 
and beading. The use of this lathe is to finish 
off the work of the stamping press. The mode 
of operation is as follows: The pan as it is 
delivered from the press is placed upon a rapidly 
revolving chuck, and is instantly secured to revolve 
with it; a steel roller carried upon a compound 
rest is brought to bear upon the drawn sides of the 
pan, and its pressure burnishes out the ‘‘ ribbles” 
caused by the action of the press; next a pair of 
rotary shears are applied at the side of the lathe 
opposite to the attendant, these instantly trim the 
flange true, and finally a steel roller with a half round 
groove is brought to bear upon the flange in such a 
way as to roll it over into a rim of circular section. 
The machines above named are all driven by a 
10 horse-power horizontal engine of Taylor and 
Challen’s ordinary make, mounted upon cast-iron 
foundation carrying also the outer bearing, and re- 
quiring no masonry. 

Messrs. Priestman Brothers of Queen Victoria- 
street are exhibiting a model of their well-known 
patent dredger, excavator, and elevator, the speci- 
ality to which they are at present turning most atten- 
tion being their new designed small-river dredger, 
which is very applicable for work on small rivers 
and drains. This machine we have already illus- 
trated, and we are glad to learn that the makers 
are finding that the requirement for this class of 
dredger is exceedingly great. 

Among the many objects designed for utility 
only, the beautiful specimens of medieval ham- 
mered ironwork exhibited by Messrs. H. W. Lind- 
say and Co., of Paddington Iron Works, W., 
cannot fail to attract attention. Several of the 
examples are marvels of workmanship, and are 
worthy of a place in an art exhibition. These, 
however, form only a subsidiary part of their 
exhibit, which is devoted in the main to patent 
trough flooring for railway and road_ bridges, 
wrought-iron sashes, reversible stair treads and the 
like. 

Messrs. Witty and Wyatt, of Billiter-street, E.C., 
are introducing a German speciality, called phos- 
phor-tin. Its chief feature is the large proportion 
of phosphorus mixed with the tin (5 per cent.), 
and by special and secret process the two ingre- 
dients are so united that the compound will stand 
melting again and again without losing any of the 
phosphorus. 

The Patent Tram Materials Company, of 5, West- 
minster Chambers, exhibit several specimens of the 
system they adopt in laying tramways. The dis- 
tinguishing feature of them all is that the 
rails can be renewed without any disturbance of 
the road, and that as they sink or become loose 
from wear or failure of the foundations, they can 
be easily and quickly tightened. In the simplest 
form the rail lies in a channel iron, one edge of 


which stands higher 








than the other, and thus 
the groove is bounded on one side by the rail 
proper, and at the other by one flange of the channel 
iron. The whole lies on a longitudinal wooden 
sleeper, to which it is attached at intervals by 
bolts taking into nuts on the under side of the 
sleeper. The head of the bolt is conical and bears 
on one side against the inner taper side of the 
flange of the channel iron, and at the other side 
against a key interposed between it and the rail. 
Thus, when it is screwed down it jams the rail hard 
against the flange of the channel iron, while at the 
same time it draws the two firmly down to the 
sleeper. Of course the groove is much deeper than 
ordinarily, as it has to admit the bolt heads, but it 
will doubtless fill with dirt up to the level to which 
the cleaning tool penetrates, The method of laying 
may be varied by the substitution of a longitudinal 
of concrete for that of wood, or the rails may be 
embedded in setts of wood or stone and be bolted to 
longitudinal timbers below, so that the rails and the 
setts can be screwed tightly together. The advan- 
tage of being able to relay the track without dis- 
turbance of the roadway is so great that it cannot 
fail to recommend this system to the investigation 
of tramway companies. 

A novel form of tramway is shown by Messrs. 
Colam and Phillips, of Great St. Helen’s, E.C., 
constructed of two equal and similar rails dropped 
into chairs and wedged apart by a longitudinal 
strip of wood, which is placed. between them, and 
forms the bottom of the groove. The rails are 
of flat-iron section, with a depression in which 
the wood lies, along one side. Iron wedges driven 
into the wood at intervals serve to give the ne- 
cessary pressure to tighten the rails against the 
jaws of the chairs. 

The ability to stop the main engine from any part 
of a mill or works is of great importance, especially 
when the operations involve the use of heavy and 
dangerous machinery. To effect this object Messrs. 
Duncan Brothers, of Queen Victoria-street, E.C., 
offer Tate’s electric valve-closing apparatus. In this 
a weighted rod is held up by a catch, which can be 
withdrawn by an electro-magnet, whose circuit with 
the battery can be completed from any part of the 
works by means of electric conductors and contact 
makers. As soon as the magnet is excited by the 
completion of the circuit, it withdraws the catch, 
and allows the rod to fall. By its descent this latter 
opens a three-way cock, through which steam is 
admitted to the underside of a piston within a 
cylinder. The piston rises, forcing before it a rack 
which gears intoa pinion in connexion with the 
main stop valve, and so shuts off the steam from the 
engine. If desired the apparatus can be thrown 
into action by a centrifugal governor, so adjusted 
that the circuit is completed when the speed rises 
any determined amount above the normal, and thus 
all danger of an engine running away can be 
avoided. 

Two varieties of steam traps are shown by Messrs. 
Lancaster and Tongue. One has already been 
illustrated by us on page 59, vol. xxxiv., and the 
second is of the expansion type. It consists of a 
pipe of metal having a high coefficient of expan- 
sion under heat. At one end it is provided with 
an inlet, and at the other with a valve controlled 
by a bell-crank, the shorter arm of which is con- 
nected to a rod which runs parallel to the tube, and 
is fixed toa bracket projecting from it at the further 
or inlet end. When steam enters the pipe the 
latter expands, and carrying the end of the rod 
with it forces the valve into its seat, closing the 
outlet. When the steam condenses the pipe fills 
with water and becoming cooler contracts, conse- 
quently, as the rod remains of the same length, 
there isa movement of the valve seat with relation 
to the valve, and an opening is provided for the 
escape of the water. As the steam follows it the 
pipe again expands, the outlet is closed until a fresh 
accumulation takes place. 

Mr. Stead, of Commercial-court, Briggate, Leeds, 
offers a material, which he calls ‘‘ polished plate 
protector,” for coating the bright surfaces of ma- 
chinery before packing, and for protecting ironwork 
from rust. This is intended to replace the usual 
white lead and grease ordinarily employed, and from 
the very satisfactory testimonials obtained, appears 
to be a valuable substitute. It often happens that 
the usual tallow covering melts off during a voyage 
in the tropics, and leaves the bright metal exposed 
to the attacks of the salt air, while if materials more 
closely resembling paint are used it requires much 
labour to remove them when they arrive at their des- 
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tination. Among the exhibitorsof paints Messrs. Pea- 
cock and Buchan figure with a large and handsome 


stall containing specimens of their wares, which in- | 


clude protective and anti-fouling compositions for 
ships’ bottoms, as well as their ‘‘ innocuous composi- 
tion paints.” These latter are stated not to contain 
any white lead, and hence to have no injurious effect 
upon the health of those using it. The whole of 
the boats and stations of the Royal National Life 


Boat Institution are painted with this material. | 


The Indestructible Paint Company show specimens 
of their manufacture, which is produced in three 
colours only, bronze green, chocolate, and black, 
and is intended for bridges, lamp-posts, stables, 
and other objects subject to rough treatment. 
In addition to paint they offer an enamel solu- 
tion for the preservation of brick and stone, 
which has been exclusively used in St. Paul’s 
Cathedral. 

Messrs. Owens and Co., of Whitefriars-street, 
E.C., have a fine show of Blake pumps, one of 
which we lately illustrated. Another of their 
specialities is the Lacour steam pile driver, which, 
originally brought out in France, is now quickly 
making a reputation in this country, three of them 
being worked by Messrs. Waddell and Co., on 
the new Putney Bridge, two at Tilbury Docks 
by Messrs. Kirk and Randle, and others by 
the River Wear Commission. The monkey con- 
sists of a heavy cast-iron cylinder slidmg in 
guides, and provided with a piston and _ rod. 


The end of the rod, which passes through the | 


bottom of the cylinder, stands on the top of the 
pile which is being driven. Steam is admftted 


through a three-way cock to the top of the piston | 


(which remains stationary), and raises the monkey 
until the cock is turned either automatically or by 
a hand line. 
hausted and the monkey falls. 


will deliver forty to fifty blows a minute. At the 
same stand there will be found a number of tools 
for boring and for sinking artesian and oil wells, 
this being a branch of manufacture to which 
Messrs. Owens have paid much attention. 


Messrs. Thwaites Brothers, of Bradford, are one | 


of the largest exhibitors in the building. As might 
be expected, they make a prominent feature of 
their hammers, of which they showthree sizes, }cwt., 


The steam is then immediately ex- | 
Any existing | 
pile engine can be fitted with this monkey, which | 
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(For description, see page 69). 






































WILLIAMS’S HYDRAULIC CAPSTAN, 
see page 69). 








(For description, 


3cwt., and 4cwt., all with double frames and 
guides, and self-acting and hand-worked valve gear. 
The pistons, rods, and hammer-heads are of mild 
steel, and the hammer faces of cast steel. The 
anvil blocks are solid, and are quite independent 
of the hammer. The 3 cwt. hammer is intended 
specially for stamping, and is controlled by a 
treadle so arranged that the piston is held up by 
the steam when the attendant’s foot is off the 
treadle. The anvil block is one solid piece of cast 
steel, and is fitted with a kicker for throwing the 
stamped work out of the dies. The diameter of the 
cylinder is 6 in. and the length of stroke 20 in. 
Several forms of Root’s blowers are shown by 
this firm, both with and without engines, and also 
one of the latest type (1883 patent). The ordi- 
nary varieties are, of course, very well known, 
| and the last was lately illustrated in our columns. 
| Among the novelties is a combined gas exhauster 
}and ammoniacal force pump. This exhauster is 
made with cast-iron revolvers and steel shafts 
| which run in long phosphor-bronze bearings. 
| There are stufling-boxes in the end plates of 
| the blower through which the shafts run, packed 
| so as to prevent the leakage of gas. The 
| blower gearing is protected with wrought-iron 
| covers, and the pump, which is used for forcing 
ammoniacal liquor, is worked from one of the 
blower shafts by spur gear. The engine is direct- 
acting, with a cylindrical crosshead having a large 
| bearing surface. The diameter of steam cylinder 
|is 5in., and the stroke Gin. This machine will 
force or exhaust 15,000 cubic feet of gas per hour 
| at 110 revolutions per minute. 

A quick speed trunk air compressor with Holt’s 
patent valves forms part of the same exhibit. The 
principal feature of this apparatus is that the inlet 
valves are placed in the heads of the pistons, and 
are so arranged as to open and close instantaneously 
by the effect of their momentum on the reversal of 
the piston, independently of the formation of a 
vacuum or pressure in the cylinder, and as they 
travel with the piston against the air when open, 
and also when closed, they necessarily retain their 
proper positions on bothstrokes. The compression 
cylinder is double-ended, with a partition in the 
middle containing the outlet valves, hence the air 
enters through the trunks, passes through the 
pistons, and emerges by a passage from the centre 
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of the cylinder. In the machine exhibited the 
steam cylinder is 8 in. in diameter, the air cylinder 
7hin., and the stroke 10 in. 

“Mr. John Spencer shows specimens of his manu- 
facture, including all kinds of black, galvanised, 
enamelled, and rustless gas and water pipes and 
fittings, varying in size from in. to 15in. in 
diameter. Also railway signal and handrail tubes, 
telegraph poles and fittings, and all kinds of gas- 
fitters’ tools. 

Messrs. Hunter and English show one of 
Williams’s patent hydraulic capstans, which we illus- 
trate on the opposite page. It has four cylinders, 
grouped in two pairs, acting directly upon a crank 
at the lower end of the capstan shaft. The rams of 
each pair of cylinders are joined by a slotted cross- 
head, in which a roller on the crank-pin runs to 
and fro, and, as will be seen from Fig. 2, the axes 
of the two cylinders are not in the same straight 
line, but each is displaced sideways a distance equal 
to half the length of the crank. By this arrange- 
ment the transverse strain on each ram, which 
is single-acting, is lessened during the outward 
stroke, and the friction in the gland and stufting-box 
considerably reduced. All the cylinders are bolted 
to the underside of the floor-plate, and the usual 
trunnions are dispensed with. One valve distri- 
butes the water to each pair of cylinders, and is 
driven by a lever and link from the crosshead of 
the other pair. The inlet port in the valve face is 
connected by a passage to the cylinder to which it 
is attached, and by a pipe to the opposite cylinder, 
and thus the water flows from the valve chest 
through the port to both cylinders during the acting 
stroke, and then back to the port, and away to the 
exhaust pipe during the back stroke. The stopping 
and starting of the capstan is effected by means of a 
spindle valve kept in its seat by a weight and 
opened byan attendant depressing a button with 
his footin the usual manner. The whole arrange- 
ment is exceedingly strong and simple, and should 
work with the smallest possible amount of attention. 
The same firm show a neat pair of launch engines 
with cylinders 6 in. by 62 in., which have been 
built to the order of Messrs. Samuda for the 
Brazilian Government. They are of the inverted 
vertical type, and are fitted with the link motion, 
the framing and all the wrought work being of 
steel, and the propeller of gun-metal. Besides this 
they have a number of details connected with 
dredging, such as buckets, pins, and the like, and 
a large show of framed photographs of dredging plant 
and cranes, of both of which they make a speciality. 

Messrs. W. B. Dick and Co., of Leadenhall- 
street, E.C., make a large display of material for 
light and portable railways, particularly those for 
sugar plantations. The most striking article of 
their exhibit is a locomotive built for use in 
Burmah. It is2 ft. 6 in. gauge, and has cylinders 
6 in. in. diameter by 12 in. stroke. There are four 
coupled wheels and one pair of trailing wheels, and 
the weight, when empty, is 5} tons. The valves are 
worked by Morton’s gear, which was the subject 
of a paper read before the Institution of Shipbuilders 
and Engineers of Scotland in November last. This 
bears considerable resemblance to the Joy gear, but 
it is claimed for it that it has considerable advantage 
over any previous attempts in this method of actuat- 
ing valves. The display of rolling stock is suitable 
for a 2-ft. gauge railway, and comprises several 
varieties of wagons and a passenger car. As the 
rails must be laid and removed with ease, great 
pains have been taken to combine lightness with 
strength. They are made in lengths which can be 
carried by two men, and include two rails, four 
metallic sleepers, and two sets of fishplates. |The 
joint is illustrated on the opposite page. Each rail 
has a pair of fishplates bolted to one end, and 
these occur at alternate sides, so that whichever 
way they are put down, the rail without plates 
meets one with plates and can be slidden into its 
place. Near to this stand comes that of Messrs. 
John Fowler and Co., of Leeds, who have a very 
extensive exhibit of Greig’s portable railway and 
plant, the subject of curved sections, points, and 
crossings being fully illustrated. The tipping 
wagons are of three kinds, double, side, and end 
tipping, and great care has been taken in their 
design to keep down the weight without sacrificing 
strength or durability. 


NOTES. 
Destroy1na INrecTED BoptEs. 
THE complete destruction of the carcases of 
animals which have died of contagious diseases is 





a subject of great importance, and is now occupying 
the attention of the French Academy of Sciences. 
M. Pasteur has shown that burying the bodies does 
not kill the germs of the disease, and they may be 
brought to the surface again by worms. It has 
been proposed to burn the bodies; but the new 
process of M. Girard is simpler and more econo- 
mical. It consists in dissolving the bodies in cold 
concentrated sulphuric acid, and utilising the re- 
sulting liquid for the production of superphosphate 
of lime nitrogenised. At the end of eighty hours 
the entire carcase is dissolved in the acid and only 
a coloured liquid remains. The destruction of 
germs is complete, as has been proved by inocula- 
tion of the insoluble residue of the liquid. Accord- 
ing to recent experiments made at Saint Gobain 
321 kilogrammes of sulphuric acid (at 60 deg. proof) 
dissolved in ten days, nine sheep weighing 204 
kilogrammes. From the 525 kilogrammes of liquid 
remaining M. Girard extracted 25 kilogrammes of 
grease, and 500 kilogrammes, of acid which mixed 
with 440 kilogrammes of coprolites from Ardennes 
produced 940 kilogrammes of superphosphate of lime, 
containing 36 per cent. of nitrogen. In addition 
there was a quantity of soluble and insoluble phos- 
phoric acid obtained. The value of the acid and 
coprolites being 46 francs, and the products fetching 
83 francs, the result was a sum of 37 francs. 


An ImporTANT SHIPBUILDING CONTRACT. 

What is regarded as being the largest contract 
that has ever been made in connexion with the 
construction of ships for the mercantile marine has 
just been closed by the Cunard Company with 
Messrs. John Elder and Co., of Glasgow. It 
is an order for the building of two steamers 
of a character and power far in excess of any- 
thing that has hitherto been devised for the 
Atlantic mail and passenger service. They are 
to be vessels of 8000 tons burthen, and are to 
have engines of 13,000 horse-power indicated, their 
dimensions being 500 ft. long by 57 ft. in breadth 
of beam by 40ft. in depth of hold; and what is, 
perhaps, the most striking fact of all is that they 
are to be guaranteed to steam at the rate of nineteen 
knots per hour, thus crossing the Atlantic, between 
Liverpool and New York, in less than six days. 
This is the first contract ever placed by the Cunard 
Company with the eminent firm at Fairtield. Some 
of our readers may remember that when Mr. John 
3urns, the chairman of the company, was in America 
a few months since—his first visit tothe United States 
—he announced his determination not to let the 
Cunard Company hold a second place on the Atlantic; 
and this contract is the first practical evidence of that 
determination. The ‘‘ Greyhound of the Atlantic,” 
the Guion Liner Alaska, and the probability of the 
recently launched Oregon, for the same line, being 
even a faster ship, have evidently determined Mr. 
3urns to have steamers for the Cunard service 
faster than anything yet afloat, be the cost what it 
may. The price of these two steamers is upwards 


of 600,000. 


Tue Ratitway (Contrnvous Brakes) BIxt. 

On the 13th inst. this Bill came before the House 
of Lords on the second reading. Ear] de la Warr, 
in moving it, pointed out once more the failure of 
the Board of Trade in their efforts to induce the 
railway companies, as a whole, to look at the 
matter in the same light as the Board, and most 
other unprejudiced and practical men of business 
have done all along. For twenty-five years has the 
Board of Trade been presstng this question on the 
companies, and what, said Earl de la Warr, was 
the result. From the Board of Trade returns ‘* it 
appeared that out of the total stock of engines and 
carriages fitted at the present time with brakes, 
one-third only complied with the requirements of 
the Board, another third only partially so, and the 
remaining third ignored them altogether. From 
these facts the conclusion might fairly be drawn 
that much as it might be desired to avoid the inter- 
position of Parliament, it could hardly be agreed 
that it was better to leave the matter to the rail- 
way companies to deal with themselves.” We have 
frequently pointed out the importance of uni- 
formity in the system of brakes, and Lord 
de la Warr also referred with much emphasis to the 
same point, and after remarking that ‘‘ uniformity of 
brakes was a most important and essential element,” 
he went on to name various large companies, the 
stock of which was constantly being run together 
with the effect of preventing any appliance from 
being used at all. ‘‘ There were scarcely two 
railways which had brakes that work together. 





This then, as regarded uniformity, was the result 
of leaving it to the railway companies themselves. 
It was to remedy these crying evils he had ventured 
tosubmit the Bill.” The object of the Bill, as our 
readers are doubtless aware, is virtually to render 
the well-known conditions of the Board of Trade 
compulsory within a certain specified time. Vis- 
count Bury, who can scarcely be said to have un- 
derstood the subject, opposed the measure on the 
curious grounds that if the Bill were passed and 
enforced, the railway companies would be pre- 
vented making further improvemerts. If true, this 
would be very unfortunate, since improvements in 
brakes is exactly what the Board are seeking to 
bring about ; but to insure progress being made in 
the same direction, they have for years laid down 
certain lines upon which all genuine brake in- 
ventors should proceed. The Bill, if passed, there- 
fore would only have the effect of checking the 
spread of unsatisfactory brakes, a matter which 
would certainly not be a subject for public regret, 
although it might prove unsatisfactory to some 
patentees. Lord Sudely for the Board of Trade, 
said that as there was no prospect of passing 
the Bill this session, he hoped Lord de la Warr 
would not proceed further with it this year. 
The Board of Trade undertook to introduce a 
measure dealing with this subject next year, and 
they endorsed the general principle of the Bill, so 
far as it carried out the views expressed in their 
circular to the railway companies ; whereupon Earl 
de la Warr asked leave to withdraw the Bill. It is 
to be hoped, however, that the railway companies 
will anticipate the measure, so far as possible, and 
thus be spared any further disasters such as that at 
Lockerbie, described in our last number. 


Domestic Exectric LicHtine. 

Lauriston House, Bromley, the residence of Mr. 
Swan, is lighted throughout with electricity, and 
forms one of the most interesting private instaila- 
tions yet made. It is remarkable for its complete- 
ness, every room and closet being lighted by the 
current ; even the coal cellars, and the gate lamps. 
The lights are all commanded by small switches 
suitably placed so that a person entering a room, 
say a bed-room or closet, can light it up before 
going and darken it on leaving again. The switches 
for this purpose are placed near the doors either 
outside or just within. Again, if a lightis wanted 
at the toilet table or the writing-desk it can be had 
ina moment by touching the proper switch. One 
of the beds has a reading lamp just over the pillows 
for an invalid who desires to read, and the switch 
is ready to his hand. The gate lampsare controlled 
by switches in the engine-house. The drawing-room 
is lighted by three very elegant chandeliers made by 
Faraday. They are of brass work, and each holds 
six lamps shaded with blue glass cups. The lamps 
are controlled by switches, one for each chandelier, 
fitted into the wall. Besides this there are six wall 
bracket lamps with crystal reflectors behind. Both 
here and in the dining-room, indeed throughout the 
whole house, the lamps are fitted up with great 
taste, and at the same time economy. In the 
dining-room the chandeliers and brackets are by 
Elkington, the globes being of the new crinkled 
glass, which hasa very pretty effect, like rough ice. 
The filaments in all cases, except where naked lights 
are used in the cellars, are quite shaded from the 
eye by the ground glass or crinkled globes. In the 
drawing-room this effect is produced by having the 
bulbs themselves of ground glass. The dining-room 
table is further lighted by two brass standard lamps 
which are placed on it when required and connected 
by wires through the tablecloth, table, and floor. 
These connexions are made by bodkins running 
through the tablecloth into the table. Moreover, 
a large Japanese calabash filled with roses and used 
as a centrepiece has several lamps hid amongst the 
flowers ; and these are lighted up in the same way, 
producing a very pretty effect, the lamps resembl- 
ing yellow roses. An artificial lemon-tree has its 
fruit lighted internally in the same way. By means 
of a small Thompson motor Mr. Swan also em- 
ploys the current from a lamp at will to drive 
a sewing machine or coffee mill. Light for candles, 
or fire for the cigar is also obtained from the 
lamp’s current by means of a small device in- 
vented by Mr. J. E. H. Gordon. This consists 
of an ebonite handle, with a disc guard, like a 
dagger haft, and having in front of the disc, where 
the blade should be, a spiral of bare platinum wire 
surrounding a plug of fire-clay. When the current 
from a lamp is sent through this wire by means of 
insulated wires running through the haft, the 
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platinum gets heated up and a light can be obtained 
from it. There are between sixty and seventy 
lights on Mr. Swan's premises, including two in the 
engine house. They are supplied by two Otto gas 
engines, each of $ horse-power nominal, but capable 
of developing 2 horse-power. Each drives a 
Siemens continuous current dynamo of the smallest 
size, and thirty Faure-Sellon-Volekmar accumula- 
tors are charged for an hour before the lighting 
begins. These accumulators serve to supply extra 
lamps when wanted, the two dynamos only supply- 
ing thirty lamps when running on them alone. 
The accumulators can be kept partially charged by 
by a bye circuit while the machines are running. 
They maintain the extra lamps required on special 
occasions, and also yield occasional lights during 
day. The engines consume 75 cubic feet of gas 
per hour, and this expended in gas lighting would 
give thirty gas jets of 15 candle-power; but the 
electric lights are rather over 15 candles (they are 
20-candle lamps) and the light is far more pure, 
agreeable, and healthy. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA. 

Prices of American foundry iron have declined since 
July Ist, 1882, from 25 dols. to 20 dols. ; mill irons, 
from 21 dols. to 17.50 dols. A year ago demand 
was active, confidence firm, and capacity extending ; 
to-day prices are weak, and demand sluggish. Within 
ten days crude iron has improved in price and demand, 
as the result of the blowing out of some forty odd fur- 
naces in this State, and the consequent scarcity in 
both first and second hands. The consumption re- 
quirements have been large all along, but so much has 
been said by the papers and the iron public generally 
regarding over production, that consumers have been 
induced to purchase weekly allowances, and hence 
they suddenly found themselves, a few days ago, 
without iron, and the furnaces with very little. The 
liveliest interest now prevails, and though there is no 
general rush for iron in large lots, more purchasing 
has been done. Prices have recovered from 50 cents 
to 1 dol. in pig. Brokers and furnace companies are 
in receipt of inquiries and orders which point to a re- 
vival of trade upon a firmer basis than has existed for 
several weeks. Quotations are 17.50 dols. to 18.50 dols. 
for forge, 19 dols. to 20.50 dols. for No. 2 delivered, 
and 21 dols. to 23.50 dols. for No. 1 foundry, accord- 
ing to make, from ordinary to special. Special brands 
have been refused in large lots at 23 dols. to 23.50 dols. 
for early delivery. Forge iron is still abundant, and 
when it comes to inferior makes, offerings are sufficient 
to keep prices weak. This may be a temporary im- 
provement only; and it was certainly unexpected by 
the trade at large. Bessemer iron is weak at 21 dols.; 
demand moderate. Offers are made at 20 dols., and 
but little will sell above that figure. Spiegeleisen is 
31 dols. to 33 dols. Nails continue in active demand 
at prices ranging from 2.90 dols, in the west to 3 dols. 
in the east for carload lots, and up to 3.20 dols. in 
retail lots. Sheet iron is in improving request for fall 
consumption. Requirements will be unusually large. 
Muck bars are 34 dols. Merchant iron is weak. 
Twelve months ago the card rate was 2.60; to-day 
good iron can be bought at 2.10. The decline 
amounts to 10 dols. per ton. Tank iron declined 
during the same time from 3 cents to 2.30. All 
kinds of iron have weakened in like ratio. The de- 
clining tendency still exists, although present selling 
prices are close to cost limits, as is indicated by the 
restriction ef output by shutting down of furnaces and 
mills. During the past six months a great deal of 
business has been held back, but notwithstanding this, 
a greater surplus of iron has been made than in any 
like period in our history. The prospects are that 
heavy production will be continued, and there will be 
no serious accumulation. Steel rails are declining, and 
small lots are quoted at 38 dols. to 39 dols. Six months 
ago quotations were 40 dols. Offers are in hand at 
36.50 dols. for round lots. The outlook for railway 
construction during the fall and winter is more favour- 
able than three to six months ago. The financial con- 
dition of the country is excellent ; traffic is increasing, 
dividends are satisfactory, numerous new enterprises 
are projected, and there is an undertone of confidence. 
This improvement may not last, but the iron trade is 
satisfied with it, and anticipates a steady demand for 
all kinds of crude, finished, and construction iron. 
The Bessemer mills are crowded with orders for three 
to four months, and in addition to this, inquiries in 
the past three or four weeks point to the probability 
of heavy purchases for western and southern require- 
ments. Mills will shut down during July and August 
for repairs, stock taking, &c.. and those who are short 
of orders will remain out until circumstances justify 
resumption. 








MINIATURE Execrric Lamp.—An electric lamp the size 
of a pea has been constructed in America, for the purpose 
of illuminating the interior of the human body, 





LAUNCHES AND TRIAL TRIPS. 

On Friday of last week Messrs. H. M‘Intyre and Co., 
Paisley, launched an iron screw steamer named the 
Wareatea, of 500 tons, which has been built to the order 
of the Westport Colliery Company, of New Zealand. 
Messrs. Fleming and Ferguson, of the same town, are 
supplying the vessel with engines of 400 indicated horse- 

ower. This is the hundredth vessel launched by Messrs. 
M‘Intyre and Co. since they started about six years ago. 





On Saturday last the fine screw steamer Castleford 
made a most successful trial trip from the yard of the 
Sunderland Shipbuilding Company, Limited. She has 
been built to the order of Messrs. Thomlinson, Thomson, 
and Co., of the Castle Line, Liverpool, and is of the fol- 
lowing dimensions: Length, 340 ft. ; breadth, 40 ft. ; 
depth, 30 ft. ; an average speed of 134 knots per hour 
was obtained, the engines, which are by the Wallsend 
Engineering Company, indicating 1600 horse-power. 

At Meadowside Shipbuilding Yard, Glasgow, on Mon- 
day, the 9th instant, Messrs. D. and W. Henderson and 
Co., launched the Persia, a large iron screw steamer, for 
the Indian service of the Anchor Line fleet. Measuring 
378 ft. by 40 ft. by 28hft., she is a vessel of 3550 tons 
gross, and is being supplied by the builders with com- 
pound engines of 480 horse-power nominal. In view of 
the recent awful disaster at Linthouse Shipyard, not 
more than eighteen men were allowed on board at the 
time of the launch, and not a single man was allowed to 
remain below during the launching. 

On Tuesday, the 10th July, Messrs. John Fullerton 
and Co., Marksworth Shipbuilding Yard, Paisley, 
launched the Strathpeffer, a fine iron screw steamer of 
500 tons (builders’ measurement), for Messrs. James Hay 
and Sons, Glasgow. She is to be fitted with a pair of 
compound engines of 56 horse-power, nominal, by Messrs. 
J. and T. Young, Vulcan Foundry, Ayr. 


On the following day a handsome sailing ship of 
1700 tons register, and named the Gretna, was launched 
by Messrs. Robert Duncan and Co., Port-Glasgow. Built 
to the order of Mr. Thomas C. Guthrie, Glasgow, for his 
‘* Village Line,” the Gretna is a vessel of 255 ft. by 394 ft. 
by 234 ft. She has been built under special survey, to 
the highest class at Lloyd’s, and twenty years in the 
aot Registry, and is intended for the East Indian 
trade. 


The fine steamer Euripides, which was launched at 
Barrow-in-Furness a few weeks ago by Messrs. Caird, 
Purdie and Co., and was subsequently towed round to 
the Clyde to have her engines fitted in by Mr. William 
Kemp, had her official trial trip on that river on Tues- 
day, the 10th instant. The trial was superintended by 
Mr. Cooke (of Messrs. Cooke and Mylchreest), Liver- 
pool, on behalf of the owners, Messrs. Layburn and 
Legge, of the same city, and by Mr. Burns. on behalf of 
the builders ; andthe result proved quite satisfactory to 
both those gentlemen. The speed attained on the mea- 
sured mile at Skelmorlie was equal to 114 knots per 
hour, which was considered very good for a vessel of her 
class. While working well during the whole trip, the 
engines at full speed at the measured mile developed 
1100 horse-power. 


The Kwang-Lee, a screw steamer of about 2400 tons, 
built by Mr. W. B. Thompson, Whiteinch, Glasgow, to 
the order of the China Merchants’ Steam Navigation 
Company, was launched on Wednesday, July 11. It was 
Mr. Thompson’s original intention to launch the vessel 
without a single man on board, but at the last minute it 
was considered advisable to have four men (including 
three riggers) on board to look after the hawsers, &c. 
She measures 280 ft. by 39 ft. 6 in. by 25 ft., and is being 
supplied by the builder at his Dundee works with engines 
of 250 horse-power nominal, the cylinders having dia- 
meters of 36 in. and 72 in. respectively, with a stroke of 
48 in. Accommodation will be provided for about thirty- 
six first-class passengers, and the whole of the ‘tween 
decks will be fitted up for second-class passengers, the 
vessel having special arrangements for the China coasting 
and river trade. 


On the following day the new steamer Hart Fell, 
recently built by Messrs. Murdoch and Murray, Port- 
Glasgow, for Messrs. Hume, Smith, and Co., Liverpool, 
had her trial trip on the Clyde. The result was most 
satisfactory, the mean speed attained on the measured 
mile being equal to 11.3 knots per hour, the machinery 
working well in every respect. Messrs. Dunsmuir and 
Jackson, Govan, supplied the engines, and both hull and 
engines were constructed under the superintendence of 
Messrs. M‘Kaig and Stitt, Liverpool, the superintending 
engineers for the “‘ Fell” Line. 


Messrs. Lobnitz and Co., Renfrew, on Thursday, the 
12th instant, launched a screw steamer measuring 200 ft. 
by 28 ft. by 16 ft. 6 in., and named the Achille. The 
builders are supplying her with engines of 600 horse- 
power indicated, and she is intended to have an average 
speed at sea of 10 knots per hour. Owned by Messrs. A. 
Grandchamp, Fils, et Cie., of Rouen, she has been built 
to the highest class of the Bureau Veritas, and is intended 
to trade between Rouen, Dieppe, Grimsby, and Hull. 





With the same tide, Messrs. Charles Connell and Co., 
Whiteinch, launched ‘the Alberta, one of the three steel 
steamers spoken of in detail in our last issue as being in 
course of construction on the Clyde to the order of the 
Canadian Pacific Railway Company, for traffic on Lakes 





Superior and Huron. Mr. David Rowan, Glasgow, will 
supply the Alberta with her engines. 

The screw steamer Ghazee, recently built by Messrs. 
Aitken and Mansel, Whiteinch, Glasgow, to the order of 
Messrs. Gellatly, Hankey, Sewell, and Co., of London, 
for their Australian trade, had her official trial trip on 
Thursday of last week. The engines, which were supplied 
by Messrs. John and James Thomson, Glasgow, worked 
most satisfactorily during the day, and a speed of 133 
knots per hour was attained. The vessel is one of 2700 
tons, and the engines are of 350 horse power nominal. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a flat market 
last Thursday forenoon, the prices relapsing somewhat in 
consequence of adverse political news. Transactions 
were reported at 47s. 84d., 47s. 74d., up to 47s. 9d., and 
back to 47s. 8d. cash, also at 47s. 104d. down to 47s. 94d. 
one month, buyers at the close offering 47s. 8d. to 
47s. 10d. cash and one month respectively, with sellers 
near, Owing to occurrence of the Glasgow Fair holidays 
there was no market in the afternoon, nor was there any 
market held either on Friday or Monday. When the 
market reopened yesterday a fairly good business was 
done, but prices were rather easier, al showed a decline 
of 1d. per ton. Transactions were reported during the 
forenoon at 47s. 74d., 47s. 7d., and up to 47s. 8d. cash, 
also at 47s. 9d. up to 47s. 104d. one month, with buyers 
near. Business was done in the afternoon at from 
47s. 74d. down to 47s. 64d. cash, also at 47s, 10d. down to 
47s. Yd. one month; and there were sellers at the close 
of the market wanting 47s. 7d. cash and 47s. 9d. one 
month, with buyers near. During the forenoon market 
to-day business was done at 47s. 6d., 47s. 64d., and 
down to 47s. 54d. cash, also at 47s. 84d. and 47s. 8d. 
one month, the market closing with sellers wanting 
47s. 54d. cash and 47s. 8d. one month, with buyers near. 
There were transactions in the afternoon as 47s. 54d. 
down to 47s. 44d. cash, also at 473 74d. and 47s. 7d. one 
month, the close being sellers at 47s. 5d. cash and 47s. 74d. 
one month, and buyers near. (uietness is for the time 
being the rule in the Scotch pig-iron market, and it is 
doubtless due in a large measure to the occurrence of 
the Glasgow Fair, which unsettles business in a very 
marked manner for some days. Of course some of the 
quietness now prevailing may also be due to the rather 

isturbed condition ef the political atmosphere. The 
demand for Canada and the United States has again 
slackened to some extent, but otherwise there is a fairly 
good inquiry for shipping brands, the prices of which are 
showing atendency to become firmer, an advance of 6d. 
per ton having been made on one brand. At Kinneil 
Iron Works, near Bo'ness, one additional blast furnace 
has been blown in, so that in all there are now 114 fur- 
naces in actual operation as against 108 a year ago. 
Hematite pig iron still remains very dull, and the 
= for the usual proportions of Nos. 1, 2, and 3 
rands ranges from 50s. down to 49s. per ton f.o.b. 
at Cumberland ports. Last week’s shipments from 
all Scotch ports amounted to 13,346 tons, as com- 
pared with 12,398 tons in the preceding week, and 
13,136 tons in the corresponding week of last year. Tho 
shipments were as follows: United States, 1750 tons; 
Canada, 1280 tons; India, 115 tons; Australia, &c., 100 
tons; France, 355 tons; Italy, 1285 tons; Germany, 
1720 tons ; Russia, 530 tons ; Holland, 965 tons; Belgium, 
495 tons; Spain and Portugal, 130 tons; and other 
countries lesser quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 585,098 tons, as against 584,982 tons 
yesterday week, thus showing an increase of 116 tons 
over the week. 


Extension of Pier and Slopedyke at Ayr.—Mr. Laing, 
contractor, Ayr, has nearly completed the extension work 
of pier and slopedyke. When finished, it will not only 
greatly improve the entrance to Ayr harbour, but will be 
a fine promenade. The entire length from the slipdock 
to the pier is 320 yards. About one-half of the work is 
heavy wood resting upon strong greenheart piles; the 
other half is cement, smooth on the surface like a pave- 
ment. The piles are held together by iron bands, and 
again joined by strong stays to the stone and concrete 
work. A flight of steps leads to the river for the con- 
venience of small boats ; three steps are put down for the 
use of bathers, and a handrail runs along the seaside the 
whole length to the pier. The work will cost about 6000/. 
Mr. Waddell, representing Mr. Strain, engineer, Glasgow, 
has superintended the various operations, 


The Coal Trade.—Both in the east and in the west of 
Scotland the coal trade isin a much more active state 
than has been known for a very long time at this season 
of the year. At anumber of collieries in Lanarkshire the 
execution of the shipping orders is so far behind that 
advantage has been taken of the occurrence of the Glas- 
gow Fair holiday to get the coals brought to bank for 
immediate despatch to the shipping ports. Generally 
speaking the coal traffic on the two chief railway systems 
has been in a large measure suspended during the holi- 
days so that the very extensive passenger traffic might 
in no way be retarded or interfered with. A very brisk 
condition of things is showing itself at most of the coal- 
shipping ports, and there is a brisk demand for all de- 
scriptions of shipping coals. There is more firmness in 
the prices in the west country, and it is probable that 
household coal will be advanced in price one shilling per 
ton, being the amount taken off the price fully two 
months since, a reduction which was and still is regarded 
by many coalmasters as being quite unjustified by the 
circumstances then and since prevailing. In many 
quarters there is a loud complaint that prices are very 
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unremunerative, but that state of affairs is now in a fair 
way to be rectified, providing, of course, that the brisk- 
ness of trade continues. 


Proposed New Lighthouse at Shetland.—The lighthouse 
steamer Pharos arrived at Shetland last week, with Mr. 
Thomas Stevenson, engineer to the Northern Lighthouse 
Commissioners, on board. He has been engaged in taking 
soundings and making observations with view of report- 
ing as to a suitable site for a lighthouse on the west side 
of Shetland. The whole line of coast along the west is 
extremely dangerous to vessels, and the desirability of 
placing one or more lighthouses has long been pressed on 
the attention of the Commissioners. At the island of 
Foula about a hundred wrecks have taken place in the 
course of a winter, owing to the want of a lighthouse on 
the coast. 


Lighthouse for Inchcohn.—The Provost of Grangemouth 
has been informed by the secretary of the Northern Light- 
house Commissioners that they have approved of a light- 
house being erected on the island of Inchcohn, in the 
Firth of Forth near Grangemouth, and that the nautical 
and financial sanctions of the Trinity House and the 
Board of Trade have also been obtained to the scheme, so 
that the necessary arrangements will forthwith be made 
for the establishment of the light which has so long been 
wanted in that part of the Forth. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Midland Institute of Mining Engineers at Barnsley. 
~The annual meeting of the members of the Midland 
Institute of Mining, Civil, and Mechanical Engineers has 
been held at the Institute Rooms, Public Hall, Barnsley, 
Mr. Thomas Carrington (Kineton Park Collieries), Pre- 
sident of the Institute, in the chair. Several alterations 
were made in the rules of the Institute. A paper com- 
municated by Mr. Joseph Dickenson, F.G.S., Inspector 





of Mines, on ‘* Respirators and Lamps for penetrating | 





done at 39s. 6d., but 39s. 3d. was out of the question, 
though it was taken readily enough last week. It is 
only a few of the makers who are asking 39s. 6d., 
and the best known brands are quoted 40s. The re- 
duction in stocks is very substantial this month, and 
this strengthens the position of the makers, who are cer- 
tainly better off than they were, for they have not only 
higher prices, but a decreased cost of production, wages 
both at the blast furnaces and the ironstone mines having 
been reduced this month as well as the cost of carriage of 
materials. ‘The workmen at Messrs. Jones, Dunning, and 
Co.’s Normanby Iron Works, Middlesbrough, have this 
week had their wages reduced 5 percent. At these works 
adifferent plan was adopted in regulating the wages—the 
quoted prices of iron are taken and not the realised prices, 
and it happens that the quoted prices during the_past 
quarter have fallen more than the realised rates. War- 
rants are in rather better request, but holders will not sell 
much, in the face of better times, and their price for 
Connal’s No. 3 is strong at 393. 3d.; the stock in the 
public warrant stores continues to decline. 


Manufactured Iron Market.—The market looks more 
satisfactory, and there is a larger demand for quick de- 
livery, this being due in the case of bars to the strike in 
Staffordshire, which has driven consumers elsewhere for 
iron urgently wanted. On the strength of this better de- 
mand prices have been raised for bars, and common bars 
are now generally quoted 5/. 17s. 6d., less 25 per cent. The 
demand for plates 1s more spirited, but it is only for small 
lots for quick delivery, and for these as much as 6/. 2s, 6d., 
less 24 per cent., has been paid. The shipbuilders are 
well off for work, and judging from the contracts in hand 
they will have plenty to do over the next six months ; 
there are now 90 vessels on the stocks at Wear, Hartle- 
pool, Tees, and Whitby yards, and contracts have been 
entered into for nearly as many more ships. But the 
builders are buying very little iron for these vessels, and 
some plate makers are anxious about the future, though it 
s likely that the output will be further reduced before 


would suck trains from England to France. On this plan 
not a single train or a single carriage could be despatched 
from France to England without the knowledge and co- 
operation of the English officials. It would become 
necessary for the French to telegraph to Dover all their 
special traffic requirements. The modus operandi would 
be this. A train would arrive from Calais without an 
engine or any means of self-propulsion. It would stop in 
a section of the tunnel at Dover, where there would be no 
means of exit from the carriages. If the train contained 
would-be invaders it would be allowed to remain in its 
secure position (and all traffic would be instantly stopped 
by merely stopping the pumping-engine) until means 
were provided for the safety of the visitors. On this sys- 
tem one train could not possibly run into another. ‘The 
lighting of the carriages might be done with electric in- 
candescent lamps, the power being obtained from the 
axles of the carriages. 
Yours truly, 
Henry Davey, M.I.C.E. 

Nore.—By an arrangement of air valves the trains 
might be made so numerous as to follow each other 
very closely, and there would always be an air 
cushion between each two trains to prevent one running 
into another. 

To THE Epitor or ENGINEERING. 

Srtr,—On reading the able article which has lately 
appeared in this journal, reviewing the evidence of the 
witnesses examined before the Joint Committee on the 
Channel Tunnel, [ am surprised not to find among the 
various plans proposed to prevent the use of the tunnel by 
an invading army, any suggestion as to having its outlet so 
near tu the coast as to be within range of tire from our 
fleet. If this is feasible the destruction of the tunnel in 
case of invasion would be unnecessary, and instead of 
entailing the construction of an expensive fortress, which 
might eventually become the stronghold of an enemy, it 
would be far safer to have the outlet entirely unpro- 


tected. For in the latter case it would be impossible for 
it to be held by an invading army constantly exposed to 
the fire of our men-of-war, which would no doubt be 


Noxious Gases,” was read, and the Fleuss apparatus for ou 
saving life after explosions was exhibited and explained. SA P 3 
In a discussion which followed, the opinion was expressed | The Coal and Coke Trades.—The demand for coal is good 





that one depot in the district where the apparatus should 
be kept for use on the occasion of colliery explosions, 
would be of little use, and if any good were to be done 
there must be a force of from ten to twenty men at 
each colliery trained in the use of the apparatus, and 
ready for work at a moment’s notice if necessary, 
for any delays were dangerous at such a time. The 
i of the apparatus, 25/. each and upwards, was, 
iowever, in this respect, prohibitory; a further dis- 
cussion on the lime process of getting coal followed; 
afterwards the annual report and balance-sheet, which 
show the Institute to be ina fairly good condition, were 
read and passed. The following officers were appointed : 
Vice-presidents, Messrs. John Gerrard, A. M. Chambers, 
and T. W. Jeffeock ; Council, Messrs. C. A. Rhodes, 
G. J. Kell, W. Hunter, W. A. Garforth, J. O Greaves, 
C. Hodgson, A. B. Southall, and J. Nevin; secretary, 
Mr. J. Mitchell. Afterwards the annual dinner was held 
at the Queen Hotel, Barnsley. Mr. J. Tyas (Edmonds 
and Swaithe Colleries) in proposing ‘‘The mining in- 
terests of the country and the coal trade generally,” 
observed that the cloud that had hung over the coal trade 
for so long was lifting, and their prospects were brighter 
than they had been for sometime. Mr. A. M. Chambers 
(Thorncliffe) replying, concurred in that opinion. The 
President replied to the toast of success to the Midland 
Institute, and referring to the fact that the decision of 
the members that there was no necessary connexion 
between the barometer and colliery explosions had been 
called in question by newspaper correspondents, said 
those correspondents had not the same data as the Insti- 
tute to go upon, and believed that the question could not 
be discussed to any good purpose in the newspapers in 
consequence. He also urged the importance of thetr work 
in a district like this. 

The Wakefield New Water Works—Arbitration Case.—An 
arbitration case, having reference to the new water 
works for Wakefield, has been partly heard. The hearing 
of the case, which is the first that has arisen in connexion 
with the works, will be resumed on a future date not yet 
fixed. The claimant in the case is Mr. John Words- 
worth, gentleman, Newmillerdam, and he asks for 42531. 
from the Corporation for certain fields of grass land at 
East Ardsley, comprising nearly twenty acres, which the 
Corporation have taken under the powers of the Wake- 
field Water Works Act, 1880, as part of the site of the 
proposed large storage reservoir. Mr. Arthur Grenside, 
of Wakefield, is the arbitrator, acting on behalf of Mr. 
Wordsworth, and Mr. Smith, of Bradford, for the Cor- 
poration, and the umpire is Mr. Mills, of York. 

NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday though no 
large amount of business was transacted, the tone was 
more cheerful, and prices were higher than those prevail- 
ing last week, while consumers were desirous of operating, 
it being likely that higher prices will be the order of the 
day for the next few weeks, especially if shipments are 
inaintained and stocks decrease at the rates recently re- 
ported, The exports of pig iron from the Tees promise this 
month to be the largest that have been reported this year, 
and makers should be in a position to secure better figures 
than lately. It is true that the value of iron is very 
slowly tending in their favour, as it should do at this 
brisk period of the navigation season, but they are fully 
justified in taking a sanguine view of their position. 
Prices yesterday were 39s. 6d. sellers and 39s. 3d. buyers 
for — f.o.b. deliveries of No. 3G.M.B., the bulk of 
the business being done at 39s. 4$d., while some was 











for this season of the year; shipments are heavy, and the 
pits are working well, while the prices have been kept up 


| instead of falling, as they usually do in the summer. The 


London market being steady greatly influences our house- 
coal trade. The coke manufacturers are not quite so well 
off, but expect that when the new duties are established 
in Spain a stronger demand will spring up from that 
quarter, where the manufacture of pig-iron is being in- 
creased. 


THEORETICAL INDICATOR 
DIAGRAM. 
To THE Epiror OF ENGINEERING. 

Srr,—Given a diagram from a steam engine, to find, by 
comparison with a theoretical diagram the total amount 
of steam condensed in cylinder during expansion, the 
point at which re-evaporation commences, and the weight 
of water re-evaporated. I shall be much obliged to any 
of your readers who will help me with an answer to the 
above requirements. I know how to construct theoretical 
diagram with hyperbolic expansion curve ; but do not see 
how to find out where condensation stops and re-evapora- 
tion commences, Dix. 

LAUNCHING GEAR. 
TO THE Epitor OF ENGINEERING. 

Sir,—It is reported in the papers that the launching 
gear of the s.s. Daphne dragged in the ground con- 
siderably. It is not a new thing for this to occur. To 
relieve the great strain on the launching check gear I 
would suggest that permanent and efficient moorings be 
fixed, and a well designed arrangement of long range steel 
springs attached to the checking chains, or steel wire rope. 

This plan would equalise the strain on all parts of the 
launching gear and assist materially in preventing mishap. 

lam, Yours faithfully, 
S. W. SNOWDEN. 

Newcastle-on-Tyne, July 17th, 1883. 
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THE CHANNEWM TUNNEL. 
To THE Eprror oF ENGINEERING. 

S1r,—I think it is very unfortunate for the promoters 
of the tunnel scheme that they were not able to put be- 
fore the Committee a definite method of working the 
the tunnel. All that the Committee had before them was 
a proposal to make a hole from England to France, 
through which it was presumed ordinary railway traffic 
mnight be carried on. ‘The questions of locomotion and 
of ventilation were not decided on. Several methods of 
locomotion were mentioned, but none pronounced to be 
perfectly practicable. The safety of the tunnel against 
invasion depends so much on the mode of working that I 
cannot see how the two questions can be properly con- 
sidered separately. I would propose to work the tunnel 
on a pneumatic system, possessing in itself the necessary 
protection and completely solving the problem of ven- 
tilation. 

I propose to make two round holes or tunnels side by 
side, as level as practicable, each capable of carrying a 
single line of rails. One hole would serve to carry all the 
traffic from France to England, the motive power for such 
traffic to be such that it could only be exerted and controlled 
on the English side ; no discretionary power being possible 
on the other side. The other hole would serve to carry 
all the traffic from England to France, the motive power for 
that traffic to be exerted and contrclled on the French side. 

The motive power would consist of stationary pumping 
engines, one situated at Dover or some miles inland, em- 
ployed in pumping air from one of the tunnels and 
thereby sucking the trains (or single carriages, if neces- 
sary) from France to England, At Calais a similar engine 





ready to begin the bombardment at a few hours’ notice, 
and before any defensive works could be commenced on 
shore. The damage done to the railway by such action, 
being confined to the works on the surface, could be 
easily repaired and the traffic soon resumed afterwards. 
If these means could be adopted I fail to see how any 
number of Channel tunnels could diminish our safety or 
render necessary any increase of vur army, provided we 
maintain our naval supremacy. 

Such being the case I should like to know if there is 
any fatal objection to this proposal, or if the difficulties 
in the way of its accomplishment are so great as to 
prevent the plan being advocated by the promoters of the 
tunnel. 

When private enterprise is willing to face the great 
financial and engineering difficulties it is a pity that such 
a magnificent scheme should be crushed by the fears of a 
nation like ours, which is able to protect against invasion 
vast colonies in every part of the world. 

As to the allegation, that the tunnel would seriously 
affect our shipping trade, I think it seems very impro- 
bable, when it is remembered that inland water-carriage 
is able, in some cases, to successfully compete with rail- 
way transit, even when the water-ways have to be con- 
structed at great cost, and the railways at much less than 
the smallest estimate for the Channel Tunnel. 

I am Sir, yours respectfully, 


July 16, 1883. ARTHUR OATES. 








TRAMWAY TRACTION BY STATIONARY OR 
LOCOMOTIVE-TYPE ENGINES. 
To THE EpiTor or ENGINEERING. 

Srr,—Hoping you will kindly grant me sume space in 
your valuable paper, I beg to address you the following 
remarks on the above subject, on account of the very able 
paper written on ‘‘ Wire Rope Tramways” driven by 
stationary engines, and published in your issue of the 
15th of June. 

From the description and drawings will be seen what a 
considerable outlay is required for such an arrangement, 
how costly and extraordinary the special organisation and 
preparing of the roadway alone is in its opening up, 
excavating, and tunnelling, before the very expensive 
mechanical traction arrangement can be laid underground. 
The cast-iron chairs of large size and of very expensive 
pattern, the contrivance of the gripping arrangement, the 
guide rollers, pulleys, chains, &c., and the disposition of 
the stationary engine with its boilers, the engine and 
boiler-house, &c., amount to a considerable sum of money. 
All these extensive preparations have to be made fora 
system of steam tramways which may only be useful 
under exceptional and rare circumstances ; that is for 
such steep gradients where the ordinary tram engines of 
the locomotive type may not be used with advantage. 
That arrangements much simpler and not so much out of 
the way of our usual and well-experienced railway prac- 
tice have been made and successfully applied abroad 
(in the colonies), is just the point to which wish 
to draw attention. I say railway practice, because 
I consider steam tramways as a system of light rail- 
ways. Such a system was shown by the locomotives 
of the Swiss Locomotive Works at Winterthur for 
mountain service at the Paris Exhibition, 1878. They 
were provided with pinion and rack, the latter to be laid 
in the centre of the permanent way. Another system 
was, where a centre cogwheel was used, running in 
corresponding holes, as onthe Righi Railway in Switzer- 
land. Another system was that of the late Mr. Henry 
Handyside. It was in principle an ordinary locomotive, 
so arranged as to be used as a stationary engine whenever 
steep gradients of the roadway required it. The principle 
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of the arrangement consisted in providing the locomotive 
with a gripping mechanism to grip the rails and to hold 
firm and fast to them. It also had a drum over which a 
Wire rope was wound. It was used thus: The locomotive 
went to the top of the steep gradient, leaving the cars at 
the foot. As it ascended the cable from the drum un- 
rolled, and when the summit was reached the rail clips 
were applied. The locomotive stood steadfast, and so 
acted as a stationary engine, winding the train up the 
hill, the cable having been fixed to the cars. This dis- 
position seems to be very similar in principle to the de- 
scribed complicated wire rope traction arrangement, as 
regards the using of a stationary engine and a wire rope 
or cable for haulage. The above-mentioned temporary 
transformation of the locomotive into a stationary engine 
seems to offer the considerable advantage of not depart- 
ing altogether from the usual construction and working 
of railways and steam tramways, while the wire rope 
tramway system deviates, on the contrary, altogether 
from it. Moreover, the transitory Handyside’s locomotive 
system is not so expensive and does not offer the great 
difficulties which the wire rope system does in the construc- 
tion of the permanent way and the traction appliances. 
To form an idea of the cost of the wire rope tramway, I 
beg only to mention, if I am correctly informed, that the 
stationary engine to be used here will be of 500 horse- 
power, at a cost of 20007., while the rope seems to cost 
200/. per mile, exclusive of renewal, besides the expenses 
to avoid the main water and gas-pipes by laying the 
expensive permanent way: 

Attempts to master steep gradients have also been 
made by applying gearing to tram locomotives. Such an 
application was made by Mr. Brown, of the Swiss Loco- 
motive Works, Winterthur, in his geared tramway engine 
for the Barcelona tramways in 1880, and later on by the 
Wilkinson engine. This engine has a pinion on aseparate 
axle, gearing on a wheel on the driving shaft, which works 
constantly with it. It is therefore able to overcome all 
the steep gradients occurring on tramways by hauling any 
required load without exposure, as in the wire rope 
system, to the enormous outlay of tunnelling the road 
before being able to establish the traction system. By so 
surveying the different tram engines and the require- 
ments of tramway trafic, it has struck me that a geared 
tramway engine like the Wilkinson could easily be pro- 
vided with a drum and cable to be used for such excep- 
tional cases as those where the wire rope system is 
proposed to be applied. I think that this would answer 
the purpose at comparatively small expense, and without 
great deviation from our present well-experienced rail- 
road practice. The inconvenience for the general horse 
traffic on a public road through the paying out of 
the cable would not be very great, as the haulage 
over very steep gradients could be effected at a mode- 
rate speed. Further, it would be done very quickly 
as such gradients are not generally very long. Besides, 
should there be a great horse trattic, instead of sending 
the engine directly to the top of the hill and paying 
the cable out over the entire length of the gradient, 
the haulage could be effected by drawing the train up 
at short intervals. Thus the frightening of the horses 
and the stoppage of the general traffic could be avoided. 
The presumed loosening of the rails by the gripping of the 
locomotive on to them is overcome and does not occur in 
the present system of strong girder type of the permanent 
way. It could moreover be guarded against by making 
this particular part of the permanent way strong enouga 
to stand the gripping. The practical application of gear- 
ing the train engine has been exclusively made throughout 
the whole number of Wilkinson’s train engines, in which 
engines the use of gearing has received its general prac- 
tical and exclusive application on a large scale, as all 
engines are provided with gearing. How far the problem 
to use gearing is solved, can be seen by the great number 
of Wilkinson’s gear engines at work, and further this 
firm still continuous to make improvements in this par- 
ticular system of gearing to solve this difficult problem 
entirely and on sound engineering principles. I do not 
mention hereby the systems of diffusing the exhaust steam 
as it is done by this engine, or the peculiar features of 
the boiler as those points cannot be compared with the 
wire rope system, there being none of these points to be 
compared with ; nor can I enter here into a comparison 
with the fireless or compressed air engine, which will again 
be tried here, as it has been tried in Paris. I donot think 
that its success will be here greater than in Paris, where 
it had no success, as the working principle of those 
engines seems not to be in accordance with the tramway 
trattic requirements. Itis sufficiently proved and borne 
out by tramway experience, that at present and for some 
time to come at any rate the steam tram engine as now in 
use, is the most practical and reliable motor for such public 
service, and is for the tramroad what the locomotive is 
for the railroad. On the other hand, amongst the steam 
tram engines, the engine provided with gearing seems to 
be the one answering best the tramway ,traffic require- 
ments, as to overcome heavy gradients, slippery and greasy 
rails, mud and dust in the grooves, heavy loads, &c., 
amongst which the Wilkinson’s engine seems to be the 
only one to have made exclusive use and'general application 
of the gearing system, and seems to hold the foremost rank. 
The few above stated comparative remarks tend, I think, 
to show that wire rope traction can advantageously and 
with less cost be replaced by a gearing engine like the 
Wilkinson actually in use, while the addition of the 
before mentioned gripping mechanism, cable, and drum 
system to the gearing engine, could be made whenever 
required, without great difficulties, and such transforma- 
tion could be worked I think into a practical arrange- 
ment. 

I am, Sir, your obedient, 
H. Conran. 

London, 18, Golden-square, July 12, 1883, 





NOTES FROM SOUTH AFRICA. 
To THE Epiror oF ENGINEERING. 

Srr,—By the restoration of the cable on the Mozam- 
bique coast, the British nation will again be apprised of 
the reiteration of blundering in Basutoland and Zululand, 
where the prudential measures desired by the peaceably 
disposed natives, and proposed by the colonists, were 
unhappily impeded by the unwise meddling of the 
Imperial Government. England has long posed as the 
friend of aborigines, but her promises and power no 
longer shield the foolish who trust in her protection ; so 
we now behold the creation of possible ailinn in Stella- 
land and Goshenland, both built upon open outrage of 
conventions by unveiled murder and plunder. A poet 
has said ‘‘the path of duty is the path of glory,” but 
John Bright limits the meaning, although Mr. Forster 
has gained the title of the ‘‘ fighting quaker” since the 
pugnacity of the veteran tribune has died out, leaving 
him almost a palliator of filibustering on a grand scale. 
Strangely enough, concessions are too often preludes to 
atrocities, as they are construed as signs of weakness. 

Thus we have horrors in Ireland, orgies and defiance 
in Basutoland, civil war in Zululand, and retrogression 
in the Transvaal. Not a few Boers openly say that re- 
trocession has been ruinous to every interest, and sincerely 
wish the restoration of British rule. At present the 
farmers are paralysed by general poverty, besides being 
harassed and ruined by constant commandoes. It is 
even reported that some have threatened to fire on 
General Joubert when he wished them not to leave the 
camp at Mapoch’s. The weakness of the Legislature has 
wrought a harvest of evils, cunning adventurers have 
gained their ends, and Colenso and the hysteric Dixie are 
coupled together as the worst foes of the orderly Zulu 
race. When a great ‘‘pitso” was held on the Natal 
botder, and nearly 300 chiefs assembled to hear the 
“word of their mother” the Queen, they were merely 
told rudely to be ‘* good boys,” and dismissed in a deeply 
offensive manner. These people wished to explain their 
wishes, but did not even hear the governor speak, and 
returned to their kraals bewildered, wounded, and 
chagrined. Her Majesty could never endorse such | 
behaviour to a tribe anxious to become peaceful and loyal | 
subjects; and now thousands have fallen through the | 
action of the expatriated Cetewayo. The complacent | 
statesman of Rochdale draws most of his metaphors from | 
the Bible, and if Joshua and Israel were pioneers of a | 
better régime, so also are the “lost tribes” of our day. | 

It is therefore both ironical and illogical to argue on his } 
lines, for Christian England has a mission ‘to make glad | 
the waste places,” and to destroy the foul hydras of 
heathenism, by means of engineers, traders, and mis- | 
sionaries, or if needful, by legionaries like Czesar’s. Still, | 
despite perpetual ertss blunders at home, and imbecility 
and chicanery at Cape Town, South Africa moves onward | 
to a better day, and there is hopefulness in the energetic | 
attitude of Natalia, since she has thrown off the cramping 
coils of the Crown agency. It is true that the main railway 
is sadly mismanaged, and serves chiefly to carry materials 
at low rates for the contractor, Perry, whilst produce 
comes down almost entirely by one wagon ; still Durban is 
visibly advancing, both at the port and city, so that 
within a reasonable period the advent of ocean steamers 
is expected at the wharf. Even now the new steamer | 
Umtata will enter, and probably take to London a trial 
shipment of 500 tons of maize. Much of this is grown by | 
250,000 natives, occupying more than two million acres of 
fine lands, and if the venture succeeds, a great impulse 
will be given to them, in the way of production and con- 
sumption, whilst commerce will be decidedly improved. 
Mr. Peace, the London agent of Natal, has taken much 
patriotic interest in this matter. Durban has now half a 
dozen tugs, the seawall extends rapidly and encouragingly, 
and the intercourse with Delagoa Bay and the goldfields 
is growing brisk. Should the experimental steamer, now 
working between Aden and Mauritius, answer with the | 
petroleum furnace of Mr. Holland, navigation on our coast 
should soon assume wider dimensions, as the cost of fuel is 
oppressive. The barque Durban has come to Natal with a | 
coal cargo from Newcastle, N.S. W., and the nearness of the | 
port of origin, will probably lead to further transactions, 
as the speculation was encouraging. The fuel is not | 
quite on a par with our Welsh, but found a ready sale. | 
Natal is now promoting the cultivation of indigo, tea, 
coffee, cotton, ginger, and fibres, and next year the staple | 
crop of sugar is expected to be noteworthy. Thousands of 
coolies continue to arrive, and Chinese are discussed. 
The Indians drift into this colony, nearly all attending to | 
the fruit and vegetable trade. 

A cheap surface railway is projected from Richmond- 
road Station towards the rising town of Kokstadt, situated | 
in a fine grazing and agricultural country. The route is| 
very easy, and no heavy work would be needed. It would | 
also be feasible to extend onwards to the important | 
estuary of the Umzimvulu, which Messrs. Bazley have 
made accessible to steamers. The port has a thriving | 
Norwegian colony, marble quarries, and plantations. 
Ensilage will soon be tried in Natal, and it has been a| 
triumph on a Free State farm. The tug Zulu has gone to | 
Lorenzo Marquez, and her draught of 5 ft. enables her to | 
proceed anywhere, so she may attempt the St. Lucia | 
lagoon, where there is a mass of rock salt at the base of | 
sandstone cliffs. 

Since a heavy freshet on the Umzimvulu, the port of | 
St. John’s has a channel of 20 ft., and the swift twin-screw | 
Lady Wood entered with ease. Her sister tug, the| 
Churchill, will shortly sail from Aberdeen, both being | 
designed by Mr. Flannery, C.E., London. Many Cape | 
merchants fear that the British Government may fortify | 
St. John’s, and build a narrow gauge railway thence to 
the Orange River, drawing away trade from Algoa Bay 
and East London. 
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| and convenience. 


| abundant in the Transvaal, 


| section of the Western i 
| Victoria West, but the North-Eastern line will tap the 


| 12,000/. in hand. 


| but not in the fashion of Mona’s Isle. 


There is no dissentient opinion concerning the enormous 
natural wealth of the country, and a line would traverse 
a gentle plateau, after emerging from the Clifton-like 
gorge of St. John, with its gorgeous cliffs and trees, 
About fifty miles inland the natives obtain nearly pure 
virgin copper, and a great forest awaits the Jumberman 
a sawmill. ‘The district is very thinly inhabited, but is 

2autifully grassed with sweet sward. According to the 
Farmers’ Chronicle, Cathcart, the farms sold by auction 
in Tembuland nearly all contain fine coal, and are well 
watered. Many purchasers have therefore sold home- 
steads in Kaffraria and established their stock in the 
delectable lands. As the projected Indwe Railway goes 
in that direction, it may be carried forward towards the 
lovely Transkei. 

At present the catastrophe at Kimberley has caused a 
suspension of labour at the Molteno and Cyfergat coal 
mines, and those at the Indwe Forest have merely broken 
ground. English engineers offer machinery for washing 
the coal and making briquettes, as in France and Bel- 
gium. Yeadon and Co., Cake. have supplied apparatus 
of this kind for Northern China. 

Anxiety is exhibited here upon the existence of coal 
measures, owing to the cost of fuel, but the inert Govern- 
ment has apparently lost the costly boring machine im- 
ported, which is practically useless, and possibly regarded 
asa “bore” by the clique now degrading the colony. 
At East London or Panmure, Sir J. Coode has proposed 
to dam the Buffalo, in order to sluice the sluggish channel 
from shuttle gates, as the theory of a flood to carry away 
the Bar is utterly untenable, and the affluents of the 
estuary are abnormally low and stagnant. The same 
engineer also submits a viaduct of five spans, but the 
location pleases none, and the price is prohibitive. A 
bridge of the Douro type has been shown, which could be 
constructed for half the sum quoted from Westminster. 
This colony has suffered so severely from engineering 
“wild oat” schemes that it is growing shy of extrava- 
gance, and will scrutinise future plans with the aid of 
experience and local advice. At this point the jetty is 
completed, and is greatly admired for its finish, solidity, 
A patent dioptric lantern stands at 
the apex on a massive iron pillar. It is from Chance 
Brothers, Birmingham, who will probably send similar 
lights to East London and Durban. A second screw pile 
jetty is in progress here. Trawling by steam is now 
established, and soles are sent in ice to Natal and Cape 
Town. We possess two fine machine and foundry shops, 
Messrs. Howard, Farrar, and Co. turning out chilled 
work ind gear of varied kinds, and Mangold Brothers 
having cast standards of 10 ft.. besides fitting up flour 
mills and wool washing plant of much ingenuity. Both 
firms are fully employed, and the latter produce superior 
boring machines, stove grates, pulley wheels, hydraulic 
presses, shafting, &c. Messrs. Rous and Co., sawmills, 
are also making wooden tubing for irrigation. 

A fine deposit of freestone has been found at Sand- 
fontein Station, on the Midland line ; about thirty miles 
from this, and by the Durban, thirty cases of asbestos 
go to London hence. This mineral and graphite are 
and the latter is mined near 
Cape Town. An Irrigation Commission is now pro- 
specting the country, and Mr. Watson, our chief re- 
sident railway engineer, has preceeded to survey the 
choked Kimberly mine. A loan is requested for its 
clearance of shale. Several splendid stones have been 
reported this month in the vicinity, so that the diamond 
industry is not extinguished by the calamity. Another 
tailway has been opened to 


Orange River first, as Bay trains are to reach Colesberg 
this year. Our Free State friends also promote linking 
in, and the President, John Brand, C.M.G., has advocated 
railways in the Budget, which shows a balance of about 
On the Thomas River, Mr. Newey, 
C.E., has erected a turbine and rain pumps, which 
irrigate a large area; many farmers attended the inau- 
guration. At Graaff Reinet the water works are quite 
successful, the sands of the river serving as a filter-bed, 
and giving a full supply. Grahamstown is now in a 
critical state, her reservoirs being below the outflow 
level, and the projected dam at ‘‘Green Hills” not yet 
begun ; the citizens are somewhat stirred by these serious 
facts. Tree-planting has made fair progress in Albany, 
We note the 
Forestry Exhibition at Edinburgh in 1884, and hope for 
useful lessons from the Kensington Fishery Show, as our 


| seas swarm with the finny tribe and crustacea; we have 


reports of the Tasmanian fisheries, but cannot yet boast 
of trout or salmon, although steamers reach us in twenty- 
one days; the Mexican was voted magnificent, but we 
shall not be surprised if she and the Tartar go to other 
waters; Madagascar claims much attention, and we learn 
that the Euryalus is ordered from Calcutta to Tama- 
tave; we also await the 20-gun frigate Brooklyn, and 


| the United States sloop Enterprize is now in our bay ; 


her 10-in. breech rifle is named Jumbo, and the company 
carry the beautiful 6-shot Hotchkiss magazine rifle. 
With this display, added to Sapphire, Dragon, and 
Dryad, it is hoped that France may be persuaded to 
leave the Great Island, and throw her energies into the 
Gulf of Gabes and Senegal, rather than make razzias on 
the Congo and Sougkoi, Tonquin. Our valued fellow 
labourer, Dr. Holut, is soon expected here, and will 
make some local explorations before aiming at the Moun- 
tains of the Moon and the Nile basin. 

The Bordeaux s.s. Precurseur left Table Bay along 
with the Buninyong, both taking about sixty passengers 
each for Australia. The new steamers Hawarden Castle 
and Ionic have also arrived and beenadmired. Thes.s. 


| Spartan has landed here 6000 iron transverse sleepers of 


the ‘‘Cleminson” type, and the inventor of flexible roll- 
ing stock may be invited to treat for a promising railway 
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through a grand and productive district, which has long 
called for steel rails and now hears of bars of paper pulp. 
The Knysna is now frequently entered by small steamers, 
and a good deal of wagon wood is shipped there, the 
ox teams being busier than ever and beating our badly 
managed railways, which deeply disgusts all. Neilson 
locomotives continue to arrive, and the “ Joy” valve gear 
so far gives satisfaction. A bolder funnel would improve 
the engines in an esthetic sense, and the perforated 
shield should reach higher, ‘‘ more Americano.” We are 
hoping for attention to the purification of feed water, as 
the locomotives suffer from mud. Troops of elephants 
are also annoying our ostrich camps. hey drink like 
pulsometers, treat trees worse than schoolboys, and going 
in gangs of a score are let alone. Our Yankee friends 
have been out gunning with ‘‘ swell dogs,” but if they 
could train their natty Gatling on the tuskers we should 
prefer them to Gordon Cumming, as ivory is now a fearful 

‘You may note that raisins have been tentatively 
shipped to London, as also our wines. If Cape farmers 
could copy the Californian grangers in fruit drying, a 
noble trade might be developed, without exciting the 
humorous orator of Cumberland, whose disciples are 
forming a formidable phalanx here. As the agricultural 
section of society suffers sadly from predatory bibulous 
natives this glad reform is about the only ‘“ bit of blue” 
we can produce at this gloomy period. 

Some of our artisans and commercial assistants have 
“cleared for Guam” and Canada, where we see they can 
get to Winnipeg by train. The Times of that fair city 
also reaches us, causing deepsighs over our sloth, indiffe- 
rentism, and political apathy. We doubt even if a Cavour 
could tolerate the atmosphere pervading colonial circles, 
and the most noxious evils are rampant, Cape Town being 
their ‘‘head centre.” 

After the colony has suffered every form of ignominy 
from ldches of the Cabinet, its most active and adroit 
member has posted to London, to interview the cold and 
cautious Lord of Knowsley. 

As the Derby code of mercy is evidently regulated on 

shopkeeping principles, we scarcely look for a repetition 
of the expedition to Magdala, where millions were lost 
to succour a German band of missionaries. An import 
of camels would be most acceptable, and valuable as 
angoras for wool and hair, so we should welcome an 
Indian contingent for Bechuanaland, and Ghoorkas would 
gladly settle under our sunny skies. Not a scrap of 
sentiment, however, can be discerntd in the Liberal 
varty, and its influence is grievously demoralising to true 
3ritons There is, therefore, left the forlorn hope of 
winning back the Transvaal by the strategy of finance, 
and the dislike of the Dutch to the presence of energetic 
*‘uitlanders.” We find in Money that ‘Indian gold 
mines” are pure bogus, but think that our Spitzkop 
deposits are solid facts, as we hear of two men coming 
thence with 130 1b. of naggets. Crushings will soon 
commence in earnest, and then we shall obtain full data. 
We hear of the Exploitation Company organised by the 
Americal Colonel MacMurdock, in London, with ample 
capital, to open our valuable mines in Transvaalia, which, 
according to undoubted evidence from able English 
experts, familiar with the whole country, are of great 
variety, extent, and richness. Coal beds alone are 7 ft. 
thick, very pure, and well placed for working. Galena, 
copper, cobalt, graphite, &c., also abound in fine salu- 
brious districts, able to yield sugar cane, maize, tobacco, 
coffee, sorghum, soja beans, and many semi-tropical 
items. 

Gunpowder is already made freely, and Mr. J. E. 
Meers has secured a concession for making woollens, 
paying a starting premium of 100/., and increasing by a 
100/. each year up to twenty-one years. 

The Bishop of Pretoria is in the straits of impecu- 
niosity, and his sanguine hopes have been dashed to 
fragments; so he appeals in the Guardian to England. 
A little Gladstonian phlebotomy applied to fat deaneries 
might be advantageous to meet this case of a wife and 
family, actually ‘‘ living from hand to mouth.” Educa- 
tion is also at a deadlock in the once proud Pretoria, and 
what many get in this country consists of a thin veneer 
of knowledge, overlaid with thick prejudice and vacuity. 
Hence progress is painfully slow, but the desire to ame- 
liorate one’s condition must tend in time to quicken and 
sharpen the most limited capacities. We all deeply 
deplore the untimely transit to the ‘‘ better land” of 
Professor Donald Ross, who came to this “land of 
misfortune” about eighteen months ago. He essayed to 
amend the Augean stable of education, but succumbed 
to over-exertion ; weakness joined to a cold carrying him 
away, and leaving wife and children helpless. He, how- 
ever, laid bare many clamant evils, and some day his 
name will be enshrined in bronze or marble; say by the 
time that the author of ‘‘ An Engineer’s Holiday” has 
shown this colony that it might become ‘‘rich beyond 
the dreams of avarice,” like the brewer Thrale, when 
beer knew not chemistry or quassia, and the pyramid of 
Bass was still strange to the Nile. 

Owing to propitious rains much land in the Western 
Province is now under wheat, and if Siberian wheat were 
tried, we believe that remarkable results would follow, 
owing to the subarctic seed. Sad tales, however, come from 
some patches of arid country, and at Calvinia the drought 
has lasted three years, so that once prosperous farmers are 
really in poverty. This shows the necessity of irrigation 
works, as in the Punjaub and India. We are already 
landing cargoes of new wheat from New Zealand, but 
cannot get potatoes thence, although the charge is 24s. 
per 100 lb. in this port. This, whilst a fertile well- 
watered place is only twenty miles distant. The anomaly 
is illustrative of want of railway facilities, and the absence 
of a market, like that in Durban, where everything 
comestible can be bought. A Shields paddle tug has 
come here, but is generally dee:ned unsuitable for the 
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situation, and a ‘‘ white elephant.” At Cape Town, the 
screw tug Tiger offered to bring in the crippled Abercarne 


1200 tons with coal, but asked 300/. The master declined, 
having in mind the twin Rescue and the Dunstaffnage, 
but the sea being heavy, he agreed with H.M.S. Briton 
to assist for 50/. A steel hawser parted in the work. 
The case has occupied the Cape Times for about a week 
with sharp letters lashing the rapacious Tiger. At Port 
Alfred a serious accident from a runaway truck has 
occurred, several natives being injured, but recovering, 
as their vegetarian diet and vigour enables them to 
sustain shocks which would ruin a shaky white. The 
way they rally is almost incredible but still irrefragable. 

he dynamite combat among the magnificent boulders 
of magnetite is still waged in Stellaland, and the stir with 
explosives in England causes much discussion Mapoeh 
is surrendering. Tonite is found useful in the Konie 
River, and has been suggested for the loosening of the 
bar at East London—applied as in the Lower Danube. 
The Panmure people have also set their hearts and minds 
upon a hopper dredger, and unless one is forthcoming 
there will arise the Wykehamist cry, ‘‘ Aut disce, au 
discede” to Westminster obstructives, for Kaffraria grows 
angry, and wishes to see ships at her quay. The bar is 
not so bad as that of Woosung or Otago, and it lies within 
the scope of art to cut it through, or possibly to clear it 
away entirely. On dit, obstinacy is the chief obstacle to 
be overcome. 

In this age of wonder-working wires we are compelled 
to be on the alert, 

“* For though we see it not the age runs fast, 

And only strength that grows can hope to last.” 
Therefore we are rapidly extending telegraph lines, and 
use phosphor-bronze for telephonic work at this port. 

In the Free State the wires are being erected at the cost 
of less than 100/. per mile by contract. Natives even in 
war time do not injure the lines, for, like the Mexican 
Indians, they appear to regard them with some supersti- 
tion. Our Kaffirs no doubt brought many Arabic ideas 
from Abyssinia, for they have some Hebrew customs and 
notions, and their word for ‘‘ silos” is ‘‘ essessile,” which 
embodies ‘‘ ensilage.” In their rich nomenclature we find 
traces of the Greeks, and their life and oratory are 
Homeric and Oriental. 

It is regretable that Mr. Chevalier has not been to 
study them, for his pictures from Polynesia might be 
rivalled in Basutoland and Griqualand, where artists are 
unknown. In the canvas of Catlin the Mandans of 
Missouri are preserved, but the race has vanished with the 
bison, and steamers and locomotives replace them. If we 
had liberty we would emulate that traveller, as we have 
often seen him in war-paint, and read all his books. The 
prevalent depression causes us to cast about for means of 
relief, and, following the line of the late Hon. James 
Wilson, the Quaker financier of India, our M.P., Mr. 
Wilmot, F.R.G.S., has propounded an issue of pound 
notes on the Scotch plan. The scheme is expounded in a 
pamphlet. Another Albany gentleman proposes the 
allotment of land to emigrants sent out on the Metayer 
method, described in Barham Zincke’s work, ‘‘The 
Plough and the Dollar.” We also study the Sirhind 
Canal with interest, 

** For who can tell what waits us, whether shine 
Of plenty or the clash of wants and fears?” 
New Zealand has restored herself by the gift of a noble 
harvest, but South Australia is dismayed by a deplorable 
wheat crop; private irrigation has wrought miracles in 
this country, and with the energetic wheat of Siberia 
we might evade blight, and put farming on afresh and 
firm footing; the bucolic mind is, however, slow to grasp 
a notion, even if it holds the germ of salvation ; so the 
losses from neglect and stupidity are frequently most 
serious. Agricultural conferences and press-reported dis- 


cussions must, however, remedy many evils, and the | 


distribution of the Live Stock Journal will ultimately 
bring safety and welfare to flocks and herds. 

Our pushing friends at East London are talking of a 
lighthouse on the rocky Ness, near their port, and think 
that such a mark might have warned off the ship Sierra 
Palma,” which struek an outlying rock or reef. An 
Italian ship of 1300 tons has anchored off the Buffalo with 
a cargo of coals for the railway. More locomotives with 
the Joy gear are working, but the arrangement is not 
the same, as in the ‘* Worsdell” expresses of the Great 
Eastern Railway. We also note Mr. Kirk’s valve motion 
for marine engines, and expect to find it in the fast steel 
steamers from Genoa. It is supposed that Lord Mayo’s 
excursion to West Africa will attract more sportsmen, 
and they would be welcome here to thin the troops of 
elephants within fifty miles of us. Every luxury is now 
to be had on our noble steamers, for the Hawarden brought 
to Cape Town sweet fresh milk from England in cans. 
Many of the Union mail ships are also models of comfort, 
and their speed is known, the Moor having just arrived 
in 18} days. By the Durban more tham a ton of asbestos 
goes hence to London, and the mineral abounds in the 
Transvaal, We cannot help recalling the fact that Mr. 
Gladstone once battled strenuously against Neapolitan 
tyranny, virtuously aiding the struggles of patriots for 
liberty ; but now he callously abandons thousands to 
death and misery ‘‘ because it would not pay to protect 
them.” This is not a paying policy however, for the 
natives must fear and distrust the faithless and fantastic 
ministry, although not a few fought bravely at Ulundi in 
our army, and were decorated with ceremony by General 
Sir Evelyn Wood, at Newcastle, near Dundee. Mr. 
Mackay, M.I.C.E., has circulated a pamphlet on “ Little 
Railways” in this colony and Natal, proposing cheap 
tracks like that to Darjeeling, or the one of 2 ft. gauge 
just opened in Maine. Lines of this class would be of 
great value between Kimberley and the Transvaal, and 
in other districts. 'The Namaqualand Railway is of 30in. 
gauge. Both at Cape Town and Durban the large fire 
engines, received from Shand and Co. and the Long Acre 








firm of Merryweather and Co., have given much satis 
faction, and form a protection to property. The Shand 
engine was utilised in sinking a dock caisson, when 
H.M.S. Boadicea was received. In plastic arts progress 
is being made at Cape, Natal, and here; bricks, tiles, 
tubes, and flower pots being produced, but terra cotta is 
unknown. Sheep are increasing and wool is plentiful 
now. A minister of agriculture is proposed for this 
colony. 
Yours, &c., 


P. FRANCE. 
Port Elizabeth, Algoa Bay, May, 1883. 
THE BRITISH ASSOCIATION. 


To THE EpiTor oF ENGINEERING. 

S1r,—We should be glad if you would kindly allow us 
through the medium of your journal to draw the atten- 
tion of those who have in their possession scientific in- 
struments, curiosities, or other objects of special or 
artistic interest, to the fact that there will be an ex- 
hibition of such articles at Southport, in connexion with 
the meeting of the British Association in September, and 
that the Local Committee will be very glad if any gentle- 
man interested will communicate with us on the matter 
immediately. 

We are, Sir, yours obediently, 
‘H. DE WECHMAR STOESS, 
Hon. Sec. Conversazione Committee. 
ALFRED MorGaNn, 
Hon. Sec. for Exhibits. 

3, Alexandra-road, Southport. 

THE HUDDERSFIELD TRAMWAY 
INQUIRY. 
To THE Epitor or ENGINEERING. 

Srr,—When the details of the unfortunate tramway 
accident at Huddersfield were first made known, it was 
stated that the corporation had arranged for Mr. Webb, 
the well-known locomotive superintendent for the London 
and North-Western Railway works at Crewe to examine 
the engine, and give evidence before the coroner regard 
ing the cause of the accident. 

The importance of the interests involved must have 
commended this arrangement to your readers, on account 
of the wise selection made by the authorities. On ex- 
amining, however, the reports of the subsequent proceed- 
ings before the coroner, I have failed to discover any 
further reference to this arrangement, and, therefore, 
venture to express the hope that Mr. Webb's evidence 
be called for by the coroner, as his opinion would be 
clearly quite disinterested, whereas the evidence of several 
of the other technical gentlemen employed must inevit- 
ably be more or less of an ex-parte character. 

I am, Sir, your obedient servant, 
July 17, 1883. Tramway SHAREHOLDER. 

















PROVISIONAL PROTECTION. 
Tc THE EDITOR OF ENGINEERING. 

Sir,—It appears that the period of provisional pro- 
tection in the forthcoming Patent Amendment Act is to 
be extended to twelve months. This, in my opinion, 
will be adding six months of anxiety to the present 
unsatisfaetory arrangement experienced by inventors, 
especially by those of limited means. 

The amount of systematic dodging and organised 
swindling that the so-called previsional protection admits 
of is too well known already. 

The poor inventor would stand much less risk if the law 
necessitated the filing of a complete specification at tirstand 
sosettled thematter at once. Onscientific and legal grounds 


| discoveries and inventions should be clearly detined at 





the date of filing, so as to leave no doubt as to who are the 
first in the field. What right, I would ask, has an in- 
ventor to apply for a patent for an invention before he is 
able to define the novelty of the particular machine 
forming the subject-matter of its application? A, a 
capitalist might file an application for improvements, &c. 
in certain apparatus. B, an inventor, might also do the 
same, a few days after A, for improvements in the same 
direction, but essentially different from A’s invention. 
As B would probably require assistance in the develop- 
ment of his invention he might go to A and the latter 
might, with the aid of skilful assistance, include the 
invention of B in his own final specification, and so claim 
priority. It is true that the final specification is sup- 
posed to be substantially the same as the provisional, 
but that is a matter that would have to be decided in a 
court of law, when B, having no capital, would, I am 
afraid, stand a very poor chance. 

Provisional protection suits the well-to-do manufacturer 
and ‘“‘ adapter” rather than the “* first and tiue inventor,” 
whilst it is a powerful weapon in the hands of the unscru- 
pulous. Yours obediently, 

INVENTOR. 








SPANISH ARMOURED TraIN.—A railway train has been 
constructed for the Spanish army, which consists of two 
engines and twenty-four carriages, with all arrangements 
for the reception for a considerable time of eight officers 
and 136 men, being, in fact, a movable barrack. The 
carriages are ironclad, and provided with loop-holes, and 
the train carries four guns. 


Russian STEAM Navication.—We learn this week 
from the Continent that a company is about to be formed 
at St. Petersburg for working a line of steamers on the 
Amor-Daria. The undertaking will probably receive a 
subvention from the Russian Government. It is also 
proposed to establish a line of steamers upon the Caspian 
Sea. The Kavkas Company will build several steamers 
for this line and will also work it. The Russian Govern- 
ment has assured the company the payment of a certain 
sum per verst run. 
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Steam- boiler tubes. 
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: — of carpets and other | 3493 
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J. Gray, Gateshead, 
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J. Burlinson, Sunder- 
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NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 


C. H. Siemens, Westminster. (EF. W. Siemens and F. H. von 
Alteneck, Berlin). ‘* Apparatus for the dynamical production 
and application of electricity, and for its regulation when applied 
for illumination.” No. 3134 of 1878. C. H. Siemens has applied 
for leave to file a disclaimer and memorandum of alteration of 
certain parte of the said specification; any person intending to 
oppose such application must leave particulars in writing of 
their objection to such proposed disclaimer and memorandum 
of alteration with the Solicitor-General’s Clerk of the Patents, 
at Room No. 549, in the Royal Courts of Justice, Landon, within 
twenty-one days from the date of the London Gazette in which 
this notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JULY 14, 1883, 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
dc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

Yhancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 

Lack. 

5494.* Apparatus for Indicating and Recording 
the Amounts of Monies Received or Paid in Shops, 
&c.: S. HH. and J. C. Boswell, Norwich, (2d.)—On de- 
pressing a key, a type or marker records the sum paid upon a 
travelling band and brings an indicator prominently in view of the 
purchaser, a bell being rung at the same time. The keys are 
released by a lever which feeds on the travelling band. (Void, 
the patentee having neglected to sile a specification. November 18, 
1882). 


5513." Process of Dyeing Cotton-Wool, &c.: W. E. 
Gedge, London, (?P. 7. Richard, Paris). (2d.|—The raw 
cotton to be dyed with indigo is treated with an oxidising sub- 
stance, which causes the deposition of the indigo blue without 
preliminary aération. (November 20, 1882). 


5523.* Treatment of Solutions of Metallic Salts 
for the Removalof Iron Impurities therefrom: C. D. 
Abel, London. (Ff, C. Glaser, Berlin). (2d.]—Certain anti- 
monic compounds or stannic acid is added to the solution, the 
latter being regained by regeneration. (November 21, 1882). 


5534.* Apparatus for Distributing Steam or other 
Fluid under Pressure in Motor Engines: J. e 
Jordan and J. T. Brockliss, Norwich. (2d.)—The steam 
cylinder is mounted on osciflating trunnions which form re- 
spectively the inlet and exhaust for the steam. The steam is dis- 
tributed to thecylinder by a disc valve carried concentrically to 
the trunnions. (November 21, 1882). 


5544. Travelling Grates for Furnaces: G. and E. 
Ashworth, Manchester. (2d.]—Refers to Specification 1470 
of 1882. The side gratings are formed separately from the bearers, 
and in lengths which rest upon projections from the bearers. 
The moving grate is actuated by a wiper cam or stud wheel which 
acts upon a lever a number of times during one revolution. (No- 
vember 22, 1882), 

5552." Voltaic Batteries: L. Hartmann, London. 
[2d.]—Zinc is placed in the middle of each cell, and may be sur- 
rounded by a porous partition and silver at the sides. The ex- 
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citing liquid employed is caustic potash or soda. A network of 
metal or vegetable fibre coated with silver forms the silver electrode, 
and carbon also coated with silver is placed between the network 
and the cell walls, which may also be coated with silver. The 
vegetable fibre is coated by immersing it in gallic acid, and then 
in a solution of nitrate of silver; it is then dried, immersed in a 
solution containing grape sugar, tartaric acid, and lime, and 
finally in a solution of ammoniauret of silver. The oxide of 
zinc formed in the battery collects ima funnel-shaped mouth placed 
below the zinc,and the cells are covered with glass. Each cell is con- 
nected by a tube of glass to a supply reservoir, and the lower parts 
below thefunnel to a discharge reservoir. (November 22, 1882). 


5553.* Governors for Steam Engines: W. M. 
Musgrave, Bolton. (2d.)—An auxiliary governor is fitted on 
the spindle below the ordinary governor, and is provided with 
friction plates actuating a friction pulley when the speed becomes 
too high or toolow. The friction pulley is fixed on ascrew pass- 
ing through one end of a vibrating lever connected to the weight 
of the ordinary governor. (November 22, 1882). 


5560.* Machinery for Cutting Paper: W. C. Kritch 
and J. Garland, Leeds. (2d.)—Relates to a paper cutting 
machine in which the knife blade descends both diagonally and 
horizontally upon the paper, and consists in means for actuating 
the knife blade, for verifying the position of the paper, and for 
“= the pressure beam for holding the paper. (November 22, 
1882), 

5568." Construction of Apparatus for Applying 
Motive Power to Tramcars, &c.: W. H. Hindle, 
Blackburn, (4d.)]—The wheels are driven by screw gearing put 
in gear with a gas engine by means of a sliding clutch, the ad- 
vantage claimed being that in descending an incline the car cannot 
overrun the engine. The body of the car is ¢urned round ona 
central pivot by means of a pinion driven by the gas engine and 
gearing with an elliptical rack. (November 22, 1882). 

5573, Drain Ploughs, &c.: S. Pitt, Sutton. (J. C. 
White, Swatara, Penn., U.S.A.) (6d. 3 Figs.|)—The ploughs 
are provided with a series of mould boards which open out the 
trench to the depth required, aud which operate in succession, 
one clearing a space to receive the soil raised by another. The 
steam boiler and engine for operating the plough are supported 
on a pair of endless chains of blocks. (November 23, 1882), 

5574." Purses, &c. : G, Macaulay-Cruikshank, Glas- 
gow. (F'. W. Schwarz, Ojenbach-on-Main). (2d.]—The object 
is to construct the purse from one piece of leather or analogous 
materia] and without a seam, the purse being also furnished with 
a lock. (November 23, 1882). 

5576.* Breechloading Ordnance, &c.: S. H. Berry, 
London. (2d.)—A chamber of a greater diameter than the gun, 
which is made to contain a cylindrical breech block and cut away 
so that the breech block will pass through the side of the chamber, 
is adapted to the breech end of the gun. (November 23, 1882). 


5577.*, Combinedj Printing or Endorsing Stamp 
and Inking Pad, &c.: G. K. Cooke, Paris. [2d.)—The 
ohject is to render the apparatus portable and to combine it with 
a pencil case, penholder, match-box, or other like article. (No- 
vember 23, 1882). 

5578. Construction and Manufacture of Bobbins 
and Spools: L. Heppenstall, Jun., Milnsbridge 
Yorks. (4d. 10 Figs.]|—Metal bobbins or spools are cast with 
one or more pegs or slots on the bottom for preventing the bobbin 
running round upon the spindle when yarn is being wound thereon. 
The necessary notches or grooves required by the shuttle spring 
for holding the bobbin therein are formed by cores or other 
means. (November 23, 1882). 


5579. Carts or Wagons for Holding and Discharg- 
ing Mud, &c.: A. Bettger, London. (2d.)—The wagons 
are constructed so that they are supported upon springs specially 
designed to lessen splashing ; can be discharged when necessary 
and retained in position when full. (November 23, 1882). 

5584. Electric Bell: W. R. Lake, London. (C. F. 
de Redon, Paris), (6d. 6 Figs.)}—The movable armature, the 
opposing spring, and the rod which carries the hammer, are firmly 
united to constitute one piece having the form of a flexible spring 
which surrounds the electro-magnet, and which also serves as the 
interrupter for making and breaking contact. The whole appa- 
ratus iscarried by the support of the electro-magnet, between the 
two bobbins of which passes a rod carrying the sounding part of 
the bell, which covers the electro-magnet and the operating 
mechanism. (November 23, 1882). 


5586." Underground Conductors for Electric 
Currents for Lighting: R. J. Guicher, London. 
(2d.]—The conductor leading from the generator to the lamps is 
formed of iron rods enclosed in iron tubes which constitute the 
return conductor, the space between the rods and tubes being 
filled with insulating material. The rods are secured together by 
screwed sockets, or by the reduced screwed end of one rod fitting 
a screwed hole in the other rod. The pipes are secured together 
by collars formed in halves and bolted over the ends, the collars 
having an aperture by which the insulating material is poured in. 
The socket and collars are provided with a branch or branches 
where required. The insulating material consists of petroleum 
tar brought toa suitable consistency by heating and evaporating, 
or petroleum elastic or asphalte, or bitumen or ozokerit. (Novem- 
ber 23, 1882). 

5588.* Keys for Fixing the Rails of Railways: 

. W. Swan, Middlesbrough-on-Tees, and T. G. 
Massicks, Broughton-in-Furness. (2d.)—Several shapes of 
keys are described ; for example, one form is somewhat B-shaped 
or A-shaped, or can be made of T, H, orchanneliron. (Novem- 
ber 24, 1882). 

5589." Manufacture of Sewing Silk and other 
Thread, &c.: W. Trafford, Leek, Staff. (2d. |—Kelates 
to a mode of measuring, weighing, putting thestrands together, 
and doubling, and toa mode of stretching the yarn to regulate 
the twist, measure and reel it into skeins. (November 24, 1882). 


5590.* Metallic Bedsteads, Mattresses, Bed Bottoms 
and Bolsters: T. Kendrick, Birmingham, § ([2d.)— 
Relates to the method ofattaching the uprights of the canopy to 
the head pillars. Bands of woven wire attached to the frame of 
the bedstead are employed for the bed bottoms. The bolsters are 
made of woven wire. (November 24, 1882), 


5591. Treating Material Composed of Vegetable 
and Animal Matter, &c.: G.and J. E.Tolson, Dews- 
bury, Yorks. (6d. 1 Fig]—Thematerial to be disintegrated 
is placed in a revolving, hermetically closed tank, which is gently 
heated and then charged with sulphuric acid and chloride of 
sodium. The material is then removed and shaken and placed 
again in the tank and treated with a gas obtained by the dis- 
tillation of silicate of ammonia. The material is dyed by pkacing 
in the retort a mixture of common salt, nitrate of soda, and picric 
acid or bichromate, or other salts of potassium or analine crystals 
containing colouring matter. (November 24, 1882), 


5592. Cricket Bat Handles: H. J. Haddan, Lon- 
don. (J. C. Brodie, Port Augusta, S. Aust.) (6d. 7 Figs.J— 





Several methods are described of making the handle springy, e.g., 
the handle may be cut or hollowed out in places and steel or 
other springs inserted, or a piece of elastic material or a piece of 
hickory, ash, or other springy wood may be inserted down the 
centre. The blade of the bat may be left hollow or filled with 
springy material. (November 24, 1882). 


5593. Making and Striking Stamped, Impressed, 
and Embo Plates and Discs, &c.: J. F. Smyth, 
Belfast. (6d. 4 Figs.]—An endlessapron, driven off a shaft, has 
a number of chambers containing the blank discs, which are re- 
moved by a magnetised arm or an arm provided with a sucker or 
constructed hollow and connected with an exhauster, and de- 
livered to an adjacent hopper. The disc is removed by a finger 
striking it automatically. A horizontal plunger bearing the 
matrix and a conical chamber containing the die is substituted 
forthe ordinary vertical apparatus. (November 24, 1882). 


5594. Dynamo-Electric Machines: C. D. Abel, 
London. (B. Abdank-Abakanowicz and C. Roosevelt, Paris). 
(6d. 10 Figs.}—The magnetic field is obtained by interrupting a 
circular electro-magnet core for a short distance, so that the two 
poles remain opposite each other. The cores are preferably not 
perfectly circular, but have their polar portions formed straight 
for some distance. Figs. 1 and 2 show the cores E constructed 
as described above, the part C in Fig. 1 being arranged to carry 
the shaft of the revolving armature. Theconductor for thearmature 
is made of laminated copper bands, cut out of sheet metal and 
folded to appropriate form, the several coils being insulated from 
one another by interposed thin insulating sheets. The soft iron 








wire of a ‘‘Gramme” ring is placed in the space formed by these 
bands. Oneform of conductor, as cut from a metal strip, suitable 
fora continuouscoilis shaped somewhat thus _j7]—]"]J, the bends 
being made at each alternate inside corner. The bands may be slit 
for preventing closed currents and have ventilating grooves which 
are formed at the same time as the bands. The conducting bands 
may have a variable section. These arrangements may be readily 
adapted for forming connexions and constructing collectors. The 
current to be collected may be made to follow two lines, the re- 
sistances of which vary gradually. One of these resistances is 
constant and placed in a shunt and the other is formed by a 
microphonic contact of the contact brush. (November 24, 1882). 


5595. Candle Moulding Machines: E, Cowles, 
Hounslow. (6d. 6 Fiys.j|—The moulds in the casing are 
enclosed within spaces through which a cooling or heated fluid is 
made to circulate, one or more spaces being left in the outer casing 
not filled with the fluid, thus reducing the quantity of fluid re- 
quired. (November 24, 1882). 

5596.* Arrangement of Mechanism for Facilitating 
and Regulating the Raising and Lowering of 
Heads of Landaus, &c.: S. C. L. Fuller, Bath. 
[4d. 5 Figs.|\—A spring assists in raising the head by acting 
thereon with a pulling force by means of a lever connexion. 
(November 24, 1882). 

5507.* Manufacture of Steel and Iron Tubes: S. 
Walker, Birmingham, (2d.)—A circular disc is heated, and 
by means of a mandrel or plunger and a raising or drawing 
through a die. is formed as a short hollow cylinder closed at one 
end. The closed end is pierced or cut off, and the tube drawn or 
rolled to the requiredsize. (November 24, 1882). 

5598. Construction ofStoves, &c., : F.|Greatrex, Ux- 
bridge. (6d. 4 Figs.|—A double draught is produced in and 
through the incandescent fuel, one current being horizontal and 
the other vertical. A short back vertical flue, parallel to and 
behind the ordinary flue, commences on a level with the lower 
bars of the grate and extends upwards. (November 24, 1882). 

5600. Water Heater; E. Vermeiren, Brussels, 
(2d.)—A series of horizontal plates or partitions are suitably 
arranged in a casing of water. The hot gases enter the apparatus 
at the lower part and pass upwards through holes in the plates, 
and the water enters at the upper part and descends to the lower, 
passing in a zig-zag direction overthe plates. (November 24, 1882). 

5602.* Composition for Uniting Sheets of Paper at 
the Edges to Form Tablets, Blocks, and Pads: C. 
Bond, London. (2d.J—A binding material composed of a 
mixture of glue, gelatine, glycerine, rice, flour, dextrine, acetic 
acid, brown sugar, extract sea onion, and aniline (any colour) is 
applied to the edges of the sheets. (November 24, 1882). 

5603. Mechanism Applicable to Machines for 
Treating and Manufacturing Fabrics: J. Ashworth, 
Rochdale. (8d. 12 Figs).—Refers to Specifications 615 of 
1881 and 3239 of 1882. The guide plates or surfaces or rollers 
are mounted in swivelling frames so as to self-actingly vary the 
angular directions of the axes. Pairs of coned rollers act upon 
the fabrics to bring the weft threads square with the selvedges or 
tostretch the fabrics. (November 25, 1882). 

5604. Manufacture of Benzol, Nitro-Benzol, 
Nitro-Toluol, and their Homologues: Mellor, 
Manchester. [4d.j—The coal or other gas is subjected toa 
pressure of four or more atmospheres, nitric acid direct from 
the generating still being passed into the separated benzol, toluol, 
&c., or the gas may be passed into a tower where it meets with 
strong nitric acid mixed or not with sulphuric acid. The gas 
deprived of its benzol, &c., is passed through milk of lime or 
other alkaline solution which removes the traces of nitric acid. 
(November 25, 1882). 

5606. Apparatus for Taking Soundings: F. Sut- 
cliffe, Liverpool. (Sd. 4 Figs.|—Theline } carrying the lead 
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is wound on the periphery of the wheel A. A second line ¢ 
wound on a spiral reel attached to the wheel A is led over suitable 
supports through a block fixed at the forward part of the boat and 
from thence to the lead B. The function of the line ¢ is to keep 
the line » truly vertical. A pointer F indicates measurements on 
the wheel A and a shorter arm G indicates the same to a smaller 
seale. Changes in the level of the water may be compensated for by 
turning the arms or pointers to the right or left. The weight of 
the lead is sufficient to pay out the line and also to wind up a 
spring in the box K_ which counteracts the weight of the cords. 
When soundings are taken in confined spaces a fine wire wound 
on the drum M is attached to a fixed post and gives at any instant 
the distance therefrom. A self-registering apparatus is shown 
attached to the apparatus, a pencil is moved lengthwise of the 
drum P by means of a cord passing round a pulley Q on the 
axis D. The drum P isrotated by a worm gearing, from the 
drum M or bya clockwork mechanism, (November 25, 1882), 


5607. Treating Mixed Solutions of Chloride of 
Copper and Sulphate of Soda : W. Weldon, Burstow, 
Surrey. (6d.)—The solution, containing chiefly chloride of 
copper and sulphate of soda, is treated with calcium chloride, 
and the filtered solution with lime or a mixture of lime and 
magnesia. (November 25, 1882). 

5608. Looms: G. Keighley, Burnley. [67.7 Fivs.) 

is let off by means of a surtace roller connected to the 
g-up roller by shafts and gearing, so that their relative 


he varied at will; the ‘let off” and ** take up” are | 


th positive. On the end of the low shaft of the loom is a 
gear 


angles to the low shaft and parallel to the end frame. 


ation to the worm shaft connecting the 
delivery and taking-up rollers. On the portion of the arm which 

ns the crank is constructed a tail-piece, on which is fitted a 
r the brasses, the block being held firmly by a 


a carrier wheel imparts rot 


block holdin 
1 and a horizontal bolts 


iniform tension a beam is made to move bodily and laterally by | 


means of a tappet or crankshaft opposite each end of the bearer. 
(November 25, 1882). 


5609. Machinery for Cutting up Sugar-Cane and 
other Vegetable Stalks: C. D. Abel, London. (4. 
Perret, Rove, Somme, France). (6d. 7 Figs.])—Two revolving 
cutters, similar to those of a chaff cutter, but formed of one piece 
of metal, are mounted on a driving shaft at the side of an in 
clined shoot or trough, through which a quantity of sugar cane is 


made to travel downwards, and at the front end of which is a} 


metal plate having an opening through which the sugar cane is 


with a wheel fixed on the end of a shaft placed at | 
The | 
other end of the shaft carries a toothed wheel, which by means of | 


In order to keep the sheds at | 
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with an annular recess surrounding the endof the tube, and in 
which is inserted a packing of caoutchoue, A perforated cap is 
titted over the end of the tube, and pressed by screws into the 
The other end of the tube is closed dy a bonnet pressed 











steam-tight against a caoutchoue packing by a screw bolt passing 
througha crossbar held in a socket fixed on the end of the tube 
Within the water tubes are placed tubes of smaller diameter 
which facilitate the circulation and receive ¢ in amount 
of the deposit from the water. © November 27 


5626. Manufacture of Metal 
| cliffe, Halifax. (6d. 12 Fiys.|—The object is to provide ap- 
paratus for folding and shaping the parts and to facilitate the 
soldering. Double or partitioned cisterns are manufactured with 
double lapped or beaded joints. (November 27, 1882). 


5627. Portable Railways: H. A. Spalding, Jahn- 

| kow, Prussia, (4. 7 Figs.)—The railway is composed of equal 

interchangeable sections, all the rails being of the same length 

| They are provided at one end with a light sleeper, and at the 

| other witha still smaller one, or with a cross-tie. The sections 

are united by a clamp which has a curved or inclined mouth, 
(November 27, 1882), 


5628. Steam and Motive Power Engines: W. 
Hornsby and R. Edwards, Grantham, Line, [{ti/. 
5 Figs.)—The governor is caused to give motion to an eccentric 
connected to a block coupled with the valve and sliding in a 
vibrating link. The illustration shows one arrangement, the 
| governor, by means of the eecentric /, strap h', counterpoised 
lever i, and link &, actuating the block ¢, sliding in a slotted link, 
and thus controlling the travel of the valve. The governor con 
sists of a spindle on which is mounted a frame earrying two or 





protruded, and against which the cutters pass in close contact as | 
they revolve, the sugar cane being advanced through the opening | 


by a step-by-step motion (November 25, 1882) 


5612.* 


Stands or Frames for Bottles and Vessels: 


Cc. Pembrook and J, Dingley, Birmingham, (2d.}—The | 


bottle is supported on a tray, pivotted to the uprights so as to 
} f , its motion being limited by stops, and it 


be capable of 
can be locked in position. (November 25, 1882). 


5613. * 

2d.)—The tipping body is mounted so that when released from 

g catches placed at the front or back or both. of the 
when pushed upwards from the front, first turn on 


oscill 


1, it will, 
ntre and lower the rear or tail end of the body and then on 

i centre, whereby the whole body will be shifted round 

its fulerum and assume a vertical position. (November 25 


5614. Permanent Way or Roadway of Railways, 
and Tramways: W.T. Garnett, Bradford. [2d.)|—The 
slec made of corrugated sheets of iron or steel, and 

top of a bed of concrete or of a wooden sleeper. 
rt of the chairs are constructed to fit the corruga- 
the sleepers. (November 25, 1882). 


pers are 


tions of 


5615. Machinery for Making Paper Bags: J. H. 
Johnson, London. (Ff. E. Bilon, Paris.) (8d. 9 Figs.) 
Re] 1) to the teeding mechanism, the object being to obviate 

ithe paper ; (2) to the cutter which is formed with 

lade for producing uneven edges atthe mouths of the 

3) to a device for propell > paper, having separate 
, and two lateral claws with parallel action ; (4) to 


tes 


uci 


cting the mandrel to a frame bya hinge | 


two parts hinged together ; (5) to the 
levers and rollers for folding the 

> upT e mandrel ; 
preventing 
k across the rel after being folded and pasted down ; 
rapplying the paste tothe bottom of the bag 
»and a valve for adjusting the supply ; (8) to 
er plates, support 
nism for packing and arran, 
nent of a registering mechanism ; (11) to 

and drying the bags; (12) to mechanism 
ping the machine when it encounters an 

; and (13) to the mechanism for starting and 
1e and regulating its speed. (November 25, 


mechan! 


a 


g the 


5616. Apparatus for Exhausting, Lifting, Forcing, 
or Measuring Fiuids: H. S. Stewart. London. {(. 
10 Figs.)—Refers to Specification 2588 of 1880. The velocity of the 

is so varied that each of them alternately travels from the 
1e outlet port in the same time that the other vane 
n the outlet to the inlet port. (November 25, 1882). 

5620. Construction of Spindles for Spinning and 
Twisting Frames, &c.: D. Skeoch, Stewarton, Ayr. 
[2d.)|—The spindles have top and bottom side bearings and a foot- 

at the lower cnd. The bearing parts are carried in 

r part of which is split. This tube is carried 
tube, which constitutes an oil receptacle. (No- 


Veis I 


ot } . 
st JE 


, 48 ) 


5621. Apparatus for Prevention of Injuries, 
Accidents, or Destruction of Steam Boilers from 
Excessive Pressure or Deficiency of Water: A. J. 
Smith, London. [6/. 3 Fivs.)—A cylindrical-shaped ca-ing 
has a transver: ragm on which the high-pressure alarm 
] itre of the face of the pressure valve is 


low-water alarin valve, opened by the action ofa weight | 


» play by the sinking of the water. (November 27, 
5622. Tubular Steam Generators: C. D. Abel, 
London. (L. C. Uhler, Paris). (6d. 9 Fiqs.J|—Relates to 
generators in w rater is caused to circulate through a 
eries of horizontal or 1ed tubes heated externally. Fig. 1 
partly in cross section of the generator, and 

w the tubes supported at an intermediate point by 
The water tubes A enter at one end a series of 
ibes B, which connect together each row of 
unicate with a vertical collecting tube C 

irical vessel. The tubes B are 

+a gun-metal cover bolted tothem. The 
circular holes in the cover which is formed 


horizontal 
tubes, and 
conn 

tr 


steani 


Tip Vans or Wagons: E. Hora, London. | 


(6) to an arrangement of | 
the folds of the paper being dragged | 


s, and rollers for uniformly | 


omens 
a a 


more bell-cranked levers, on one end of which are carried balls, 
the other end being connected with a sleeve surrounding the 
spindle. A transverse spring is placed between the balls and 
| controls the centrifugal action. The feed water for the boiler is 
heated by the exhaust steam of the engine. The steam enters 
one or both chambers attached to the two ends of an external 
tube, and containing tube-plates for fixing the tues through 
which the feed water to be heated passes. One chamber has cast 
to it the inlet and outlet for water and the inlet for steam, and 
the other chamber contains the outlet for steam and the con 
nexion for the feed water heating tubes. (November 27, 1882). 


5629.* Bicycles, Tricycles, &c.: J. Hix, London 
[2d.]—The cranks are worked by levers having treadles for the feet 
Relates also to the section of metal for making the rims orfelloes, 
forks, and backbones, to a section of wire for the spokes, and to 
aspring. (November 27, lss2). 

5630. Piled Fabrics, &c.: J. Holt, Bolton. [(/. 1 
Fig.|—The fabrics are manufactured in a power loom with a long 
vile of, say, from 3in, to 4in., so as to forma rug or mat which, 

} when scoured and finished or dyed, has the appearance of a skin, 
rug, or mat. (November 27, 1882). 


5631. Dynamo-Electric Machines: C. A. McEvoy 
and J. Matthieson, London. (ti. 5 Fiys.|—The pole 
pieces are constructed with a groove or channel along their inner 
circuinference so that the pole-piece is in close contiguity both to 
the outer circumference and to the sides of the armature, The 

} armature is constructed of a central boss of gua-metal or other 
non-magnetic material, from which radiate spokes having their 
outer ends forked or UY shaped. A ribbon of soft iron is wound 





into a ring and around the outer ends of the spokes between the 
prongs. Fig. 1 shows a front view of the frame of the machine, 
the pole-pieces being shown in section, and Fig. 2 is a side eleva- 
tion, and Fig. 3 a section of the armature ri Fig. 1 shows 
clearly the shape of the pole-pieces B. Fig. 3 shows the ribbon 
wound within the prongs G* of the arms. The coils H?, Fig. 2, 
are placed side by side and connected to one another in the ordi- 
nary way, the inner end of each coil being connected to the outer 
end of the next succeeding coil and the junction being connected 
to a commutator bar, arranged lengthwise on the axis in the 
ordinary manner. (November 27, 1882), 

5632.* Surgical Truss: E. Edwards, London. (P. 
C. B. Horleque, Aulnay-les-Bondu, France). (2d.|—A thin plate 
| of suitable metal, hollowed and provided with a suitable shaped 
| piece of padded wood and covered with Icather, is attached by 
straps to the patient. (November 27, 182). 

5633. Telephonic Apparatus: H. H. Lake, London 
(C. A. Randall, New York), [8d. Figs.}—One pole of an 
electro-magnet is placed in contact with a wall of a wood, india- 

| rubber, or glass casing, from which it receives, or to which it 
| 


vo 
ig. 





« 
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transmits, the sound vibrations. ‘The illustration shows an instru- 
ment designed especially as a receiver, and also the induction coil 
circuits and the connexions of a transmitter. The magnet M is 
secured in a cavity of the casing, and the side is closed by a wall 
composed of a resonant side-piece B and a flange screwed to the 
case. The extended portion of the magnet carries the ordi- 
nary coil H connected to the line wire L and to the secondary 


' helix of the induction coil I of a tran mitter. The opposite leg of 


Cisterns, &c. : H. Sut- | 


[Jury 20, 1883. 


the magnet M is arranged in close proximity to the tip of the polar 
extension, and is in contact with the resonant side-piece BL The 
two poles may have the same mass of iron, and the one be flattened 
to form the diaphragm. The switeh S ean make coutact with two 


| , 
u | - 
vad 
| fy 
tr Pe 
r_| 


stops pp, but is held normally out of contact by an elastic arm, 
which the operator grasps when using the instrument, and com 
pletes the circuit, which includes the primary wire of the coil IT 
the transmitter battery T!, and the transmitter T. (November 
27, 1882). 

5634. Toys: H.H.Lake,London, (/. NV. Gijord, Fai 
| haven, Mass.,U S.A.) (6d. 3 Figs.|—The operation is as follows : 
The handle of the instrument is taken in the left hand and a ball 
| attached by an elastic cord is withdrawn by the right hand and 
| being suddenly released, strikes an image at the top, knocking it 
| off its feet, and causes it to raise the band to its nose in token 
| of derision. (November 27, 1882). 
| 5635, Shears for Cutting Paper, &c.: H. H. Lake, 
|London, ((. S. Van Pelt, New York.) (4d. 1 Fig.|—The 
| blades of an ordinary shears are turned up at right angles so as to 
(November 27, 188”), 





| out twosides of a right angle simultaneously 
| 5636. Preventing the Flow of Sewer Gas into 
Buildings: T. Carder, Bideford, Devon. (2/.|—-A 
vessel is formed with three hollows or cavities placed above each 
other and forming a double or teiple seal. (November 27, 1882). 


5637. Fret Saw Machines: R. D. Sanders, London, 
(6d. 7 Figs.|—Two vibrating arms to which the saws are at 
tached are inclined to each other at a suitable angle, and work 
upon a fulerum fixed upon a table between the two arms. The 
down stroke is effected by pulling down the lower arm, the up- 
stroke being effected by a spring, (November 27, 1882). 


5638. Apparatus for Cultivating Land by Steam 
or other Power: W. Fisken, Stamfordham, Northum- 
berland, and S. 8. Robson, Sunderland, |(d. 6 Fiys.) 
Relates to the construction of the tillage implement and to the 
anchor windlasses which are used in connexion with such impl 
ments. (November 27, 1882). 


5639. Apparatus for Coupling and Uncoupling 
Railway Vehicles: and L. Younghusband and 
T. Hudson, Darlington. ([</. 6 /ivs.|—The coupling chain 
is actuated by means of a forked carrier supported so as to be freely 
movable in the longitudinal, vertical, and lateral directions. The 
end link is hung on pivots between the forked arms of the carrier 
frame, which is curved upwards so as to support the end link at 
the proper height. (November 27, Iss82). 


5640. Producing re x &c., upon Glass, Metal, 
and other Suxfaces: A. M. Clark, London. (//. Lean, 
Paris). (2¢.|—'The designs are produced upon unsized bank post 
paper or other similar material, which is then varnished and 
dried and applied to the surface. (November 27, 1882). 


5641. Construction of Stays or Corsets: W.Rosen.- 
thal, London, (//. Rosenthal, Goeppingen, Germany). (td 
? Figsx.J|—The stay or corset is formed with pockets, into which 
the “steels” are inserted, the ends being closed in any convenient 
manner. Each steel is covered with fabric, and has a stud or 
eyelet at each end, which secures them in place by means of a 
cord. (November 27, 1882). 


5643. Construction of Mashing Apparatus: J. A. L. 
and W. V. Biden, Gosport, Hants. [(id/. 2 Fives |The 
mashing is effected by means of a horizontal stirrerina vessel sur- 
rounded by a casing forming a water jacket. (November 2x, 1882), 

5644. Secondary Batteries: J.Lea,London., [(°:/.} 
Copper (or other low-resistance metal) plates, sheets, or gauze are 
coated with lead and used as electrodes for secondary batteries. 
(November 2s, 1582). 


5645. Primary Voltaic Batterics: G. G. Andre, 
London. [*/. 13 Fiys.|—Carbon in the form of highly burnt 
coke or wood charcoal and in the condition of small pieces is used 
and separated from direct or absolute contact with the liquid, 
which has access to the carbon through an absorbent diaphragm. 
Salts of potassium, sodium, and ammonium are employed as the 
electrolyte. Figs. 1 and 2show in elevation and plan one form of 
battery. The pieces of carbon A are arranged in one outer re- 
ceptacle E the current being carried off by the carbon rods, 
inserted therein and connected by a conductirg wire, or the 
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carbon may be covered by an iron plate. The electrolyte is con- 
tained with the zinc or iron electrodes made of a plate bent 
into the form of a tubeand set on a wooden or other bottom, and 
if the seam is closed, the tube is perforated with a few holes. 
This tube is surrounded bya liquid absorbing tubulardiaphraym 
C, which allows the liquid to penetrate to the carbon A. The 
liquid passing through the diaphragm C passes out of the re- 
ceptacle E by small holes a, In another example, long strips of 
copper and zine are coiled on a boss of wood and separated by 
intervening pieces of india-rubber, the wheel or dise thus formed 
being revolved by an electro-motor in the exciting liquid, which 
does not cover more than half the disc at any instant. (No- 
vember 28, 1882). 

5646." Manufacture of Fire Lighters: F. K. de 
Stasicki, London, (/'. A. Christ and J. Weiler, Vienna). 
{2d.|—Three twigs are dipped into an inflammable mixture, which 
may consist of oil, parafline, asphalte, pitch, or other suitable 
substance, (November 28, 1882). 

5648. Drawing Annealing, and Pickling Wire, 


2: H. Roberts, Pittsburg, Penn., U.S.A. [10d. 
21 Fiys.!—Relates (1) to the provisions for engaging the drum 











Jury 20, 1883. ] 


with the driving wheel in the drawing operation, 
Fig. 1, the driving wheel Bb (horizontal as is usual) h as one long 
recess curved to conform to the metion of the wheel, extending 
around a considerable arc, and shallow at the forward end and 
deep at the rear end, The 
with one projection d adapted to engage in this recess b. 
motion is first commenced by the friction of the 
the wooden bottom of the recess 
ment of the projection in the recess, 


The 
projection aon 
and continued by the enygage- 
Relates /2) to the annealing 


Referring to Fig. 2, the annular annealing pots D are made of 
east iron with a projeciing flange D' around the exterior of the 
top, and two lugs Db? extending inward from the top and with 














which the lifting device engages. The coils of wire are placed in 
the annealing pots, which are then filled with sand and piled one 
upon the other in suitably heated pits. One of the annealing pots 
is shown as being lifted out of the pit. Relates (3) to pickling 


The 
end and to receive the 
portion receiving mov 


wires are each received on a reel of wood adapted to stand on 
wire by being lowered thereiu, the lower 
able pins and the upper portion being 
engaged with hoisting apparatus. Relates (4) to feeding the wire 
to the metal coating bath. Thirteen or other convenient number 

of wires are fed simultaneously through the bath of melted zine, 
liberal quantity of slack being pros ided on each pulley elma 
the let off reel and the bath, and separate pulleys and weights 
up the slack of each wire, Relates (5) to wiping off the 
surplus zine Rollers are employed to agitate the wiping 
anda series of reciprocating packers keep the wiping mate rial 
closely packed in and near the vicinity of the wires. The packers 
received in tubes reciprocated b wid elastically con 
viping material, The 


Helates (6) to the 
wool” or “mineral wool (November 28, 


take 


are eams 
nected to the packers 
material used is ‘slag 
1842) 

5649. Manufacture of Zinc Poenen Wire, &c.: H. 
Roberts, Pittsburg, Penn, U.S.A 13 Figs.) 
Relates (1) to the holding and transportation "of wire. Referring 


{Sd. 


to Fig. 1 a hollow eylinder open at both ¢ nds, and with a series 
of pins D inserted diametrically in bosses formed at the lower 
end, hasan internal flange A loose bail is mounted in the in- 


and has a quick bend atthe centre. This bail 
and is contained entirely within the cylinders 
when resting, but engages with a hook and turns to an upright 
position when being moved Fis the annealing pot. Relates (2) 
to cleaning the surfaces preparatory to the immersion ina bath 
of melted zinc. The wire is passed through a suitable acid bath 


terior near the top, 
turns on its pivots, 














gravel or small stone, and is then passed through a 
heated space and its temperature raised to that of melted zinc, 
into which it is plunged. The chamber for effecting this 
formed by tubes extending through the upper portion of a suit- 
able furnace placed immediately between the acid tank and the 
melted metal bath. Relates (3) to the removal of the surplus 
zinc. The wiping material is agitated by means of two trains of 
rollers mounted near to each other, and revolving in the proper 
direction in a mass of loose wiping material, or the surplus 
material is removed by pieces of steel applied against the surfaces 
of the wires. Referring to Fig. 2, the wiping box K supports and 
holds the wipers in position, the wipers or dies N being formed 
to leave a tapering hole between them, and being operated by an 
adjustable weight T. (November 28, 1882), 

5650." Chairs: H. J. Haddan, London, (LF. Schmidt, 
Leipzig). {2d.)—The seatis connected with a disc placed between 
the legs and provided externally with a screw thread, engaging 
with inclined teeth on the legs. (November 28, 1882). 


5651. Composition to be used as a Remedy for 
Hooping Cough: P. F. Vandersteenstraaten, Lon- 
don. [(2d.]—Consists of 35 parts of turpentine, 25 parts of oil of 
tallow, and 40 parts of camomile oil, or 25 parts of camomile oil 
and 15 parts of poppy or croton oil. The composition is rubbed 
on the chest. (November 28, 1882). 


5652." Fastening together the Ends or Parts of 
Straps or Belts: H. Tetlow and J. Holding, Man- 
chester, (2d.)—Untanned hide is secured to the edges to be 
joined by screws. (November 28, 1882). 


5653. Loom Pickers: H. Tetlow and J. Holding, 
Manchester. (6d. 3 Figs.|—The picker is provided with a 
yielding spring buffer against which the shuttle tip strikes. (No- 
vember 28, 1882) 

5657. Heel Paring Machines for Boots and Shoes: 
F. Cutlan, Leicester. (6d. 4 /'igs.|—Refers to Specification 
5318 of 1880. A clip or hooked bar is employed to clasp the back 
of the boot a little above the heel. The knife is fixed to a loose 
piece jointed to the knife stock. The driving mechanism con- 
sists of a bar carrying a friction roller operated by a cam upon a 
revolving shaft. A large spur-wheel upon the cam shaft gears 
with a pinion upon a second shaft. (November 28, 1882). 


5658. Machine for Securing Buttons upon Leather 


containing 


is 


Referring to | or other Material: 
| son, Lynn, U 
} adapte ud to secure a 8¢ 


| 


lower face of the drum is provided | 


| of the button, 


| and-fro motion is imparted to the fabric 
| itas the 


| cutter cylinder. 
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Ww. R. Lake, London. (J. Mathi- 
S.A.) [10d. 32 Figs.|—The machine is 
ies of buttons by a continuous thread or 
cord insuch manner that each will be independently attached. 
The primary loop of the thread is drawn through the material and 
through the eye of the button, a second loop is then drawn 
through the material and through the first loop outside the eye 
the first loop is tightened and the second loop 
passed over the button and tightened. (November 2s, 1362). 
5659. Ornamental Shearing of "DA he ag pee and 


Apparatus for that Purpose: C. London. 
(Kk. de Me ntagnac et Fils, Paris). {6d. A lateral to- 


Mass. 





16 Figs.| 
sath the 
interposed 
transve 
duced by 
1882). 
5660.‘ Apparatus for Utilising Carbonic Acid Gas 
asa Motor: W. R. Lake, London. (4. Gateav, Chic = 


cutters, a perforated metal 

between the cutters and 
motion. Intermittent or 
varying the speed of the 


fabric travels ben- 
plate being at the same tim 
the fabric and having a 
spotted sheared designs are pre 
(Nevember 28, 


rs¢ 


11., U.S.A.) (2d.}—The Ker ne monn gence ents a shell containing 
series of tubes connected at each end with an annular pi he 
uid in which smaller ro hay are secured, forming independent 
j annular spaces for generating the vas and communicating with 
| chambers. The upper annular pipe communicates with a dome 
ind a central passage. The motor is operated by the gas, which 


| istriple heated and passed to the 





working cylinder, thence to the 


condenser, and finally returned to the generator. (November 28, 


| 1882). 


| which when pushed in, releases the box, 


material, | 





5661. Aupeuates for Stein Winding-up 
Clockwork : .Lake,London. (\V. Sillerbery, Jassy, 
Roumania). (6d. - 5 Figs. A chain consists a number of 
metal bars, the ends of which are connected by metal beams, one 
set of which are pivotted at the top, and another at the bottom of 
the clockcasing. The first bar is connected to the clock case and 
its top end is connected by a beam to the top end of the second 
bar, bottom end is connected by a beam to the bottom 
end of the third bar, and so on, the last bar being connected to 
suitable mechanism for winding uptheclock, either the extension 
or the contraction caused by the variation of temperature being 
utilised for supplying the necessary force. (November 28, 1882). 


5662. Apparatus for Raising and Lowering Rail- 
way and other Carriage Windows: E. Clennett, 
West Hartlepool. (4¢. 6 Fias.)—A coiled spring is placed 
in a suitable spring box, which box also actsas a pulley. The cord is 
wound round and attached to the box and passes over suitable 
guide pulleys to the bottom of the window sash. A friction wheel 
is attached to the back of the box, and is operated by a knob, 
(November 28, 1382). 


5663. Apparatus for Communicating between 
Passengers, Guard,and Engine Driver of Railway 
Trains: W. Sharpe, Rastrick, Yorks. [(4d. 3 Figs.j|— 

A lamp having red glasses on two or all its sides is attached to the 
roof, or other part of the carriage, and is enclosed by a box 
having folding doors. Cords are connected to the box, and com- 
municate with the different compartments, and with the guard’s 
van and engine, the folding doors are pulled down and the red 
ight exposed by means of the cords. anata 28, 1882). 


5666." Letter Bal : W. Hi »London. [2d.)— 
The weighing platform is fixed upon a vertical rod, pin- -jointed to 
three parallel forked arms fixed upon separate horizontal axes. 
The uppermost rod is prolonged on the underside of its axis in the 
form of a lever making an obtuse angle with the forked arm, and 
carrying a long counterweight. The second forked arm is fast on 
an axis carrying an index finger indicating the weight, a second 
finger indicating the postage. (November 28, 1852). 


5667. Tools for Cutting and Reducing Tubes, &c.: 
S.Goodby, Wolverhampton. [fd. 8 Figs.|—The tools are 
constructed so as to be carried in and operated by the ordinary 
stock used for screwing, Referring to Fig. 1, the rotary cutting 
tool B iscarried within the block C fitted in the stock in a similar 
manner tothe ordinary screwing dies, and Disa Y block working in 
connexion with the cutting tool fitted similarly in the stock ; the 


of 


whose 


side, 
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tube E ready to be cut isshown in section. Referring to Fi 
are ordinary screwing dies except that the part G! has a recesse 

part at its back to receive the part of a rotary cutter B which 
projects from the block. Thus it is merely necessary to remove 
the block D in Fig. 1,and substitute the dies GG!, as in Fig. 2, 
when required tochange from cutting to screwing. ‘Wide toothed 


cutters may be substituted for the dies if required to reduce a | 


tube and tap wrench tools when used for turning a tap. (No- 


vember 29, 1882). 
5668.* Mechanism Connected with Looms for 
Weaving: J. F. Brown, Glasgow. 


ferent series which gives a certain rotation in order of the shuttles. 
The fingers or pointers can be directed to any row which is effected 
by a Jacquard actuating a wiper or cam attachment. (November 
29, 1852) 
29, 1832). 


5670. Apparatus for Dividing and Moulding or 
Treating Doughto Form Loaves: J. Melvin, Glas- 


gow. (6d. 12 Figs.)—The dough passes between two surfaces, 
one of which moves whilst the other is at rest or moves at a dif- 
ferent velocity so as to roll the dough and carry it along. Several 
modifications are described and illustrated, (November 29, 
1882). 

5675. * Machines: R. Davi- 


Mowing and Hecping 
son, Manchester, and F. Hallard, Leigh, Laac. 
[2d.]—A wheel with a series of curved inclines upon its periphery 
and keyed fast upon the driving shaft, is substituted for the 
ordinary ratchet wheel. A loose roller is inserted in each machine, 
and when the machine goes in the forward direction it runs up the 
incline and becomes wedged fast between the incline and an 
enclosing box. In order to use a right and left-hand cutter bar, 
the crankshaft is arranged midway between the wheels, and the 
platform has a socket which receives the pole on either side of the 
crankshaft. (November 29, 1882). 

5677." Mechanism for Regulating the Production 
of Electricity: H. Wilde, Manchester. [2d.)—< solenoid 
or electro-magnet of high resistance is placed in the circuit in 
which the lights are produced, and its core, as the current in it 


[2d.]—Several rows of | 
holes are formed upon the card, each row forming part of a dif- | 


and the table supporting | 
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aries, makes contact with one of two studs, each stud being con- 

nected to a set of electro-m ets mounted on an ieon disc 
carried loosely on a horizontal axis. Between the two discs an 
iron disc fixed to the shaft is rotated by belts, and that set of 
electro-magnets through which the current is passing is attracted 
to the disc and rotated with it. The bosses of the electro-magnet 
discs are connected by cords or chains to the valves of the steam 
engine or other motor, and thus regulate its speed. Ora clutch 
and three bevel wheel arrangement may be employed, the clutch 
being thrown in and out of gear by twosets of electro-magnets ex- 
cited as above. The bevel wheels are driven by belts from the 
steam engine or other prime mover. (November 29, 1882), 


5678. Appliances for Feeding Calves, oe. 3 J. RB. 
Hudson, Norton Woodseats, Derby. ([2/.) 
waterproof material is fixed in a frame with a movable 
surrounded by a second flexible cover. A_ flexible pipe reaches 
nearly to the bottom of the inner bag, and has at its other end a 
‘“teat.” (November 29, 1#s2). 

5680. Construction of the Stepe, of Fights of 
Stairs: H. Doulton, London. [id. 1 Fig.)—The steps are 
provided with treads of hard vitrified stoneware the Ys nt end cf 
the tread piece overlapping the step, and the back end bei ng 
formed with a dowel, and the underside with a projection received 
in a recess in thestep. (November 29, 1552). 


5684. Appliances for Fixing Swords and other 
Side Arms in the Sheath: P. Jensen, London. (4, 
Coppel, Solingen, Germany). {2d.]—The blade is provided witha 
spring on each side, each spring hasacatch engaging with the 
projecting edge at thetop of the sheath. The springs are released 
by knobs. (November 29, 1882). 
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5687. Harrows: ie Howard and E. T. Bousfield 
Bedford, [(d. 5 defers to Specification 2699 of 1882 
A transverse or cneher. and tine are made in one piece and are 


longitudinal bars either 
blocks (November 27 


ot, 


used for the transverse connexions of the |! 
with or without peculiarly 
1582). 


5689. Couplings for Railway Wagons, &c.: C. 
Roberts, Wakefield. (6¢. 3 Figs.J—One part of the rod 
which constitutes the drawbar and stem of the buffer is formed 
with a broadened extension and with a rigid coupling hoo The 
other or opposite bar of the pair will have a shackle in place 
of the hook. The sha anks are each provided with a buffer spring 

tuated between two plates on the stem of the coupling, one 
compre ssing the sp wing in one direction and the other in the 


nstructed 


cor 













other. The hook of the 2 part is formed th ani eds sur- 
ace up which the loop of ‘the other ru ns to couple the cles. 
hook may be provided with a spring guard piece. (Nov ember 





5692. Manufacture of Colouring Matters: I. 
Levinstein, Manchester. (2d.}—Yellow colouring matters 
or mixtures of the same are produced by treating the ) or di- 
sulipho acid cof alpha nitroso, nap yhthal, or mixtures of these with 
nitric (November 30, 188 


5696. Manufacture of Colouring Matters : J. Imray, 
London. (La Société Anonyme des Matieres Colorantes et Pro- 
duits Chimiques de St. Denis and Messrs. Roussin and Rosen- 
stiehl, Paris.) [2d.]—The colouring matters are manufactured by 
the direct addition of bromine to nitrogenous sulphonic colouring 
matters. (November 30, 1882), 


5697. Manufacture of yy. used in Casting 
oe Ay and Cylinders: J. an F. Chambers, Notting- 

ham. [éd. 5 Figs.j|—Claims the — bination or arrangement 
of parts forming means employed in the manufacture of moulds 








acid, 


| used in casting pipes and cylinders whereby the forms to the 





internal cylindrical portions of such moulds are given by sho rt or 
comparatively short patterns drawn progressively through the 
moulding sand in the mould boxes by means of stems of compara- 
tively small diameters formed or attached thereto. (November 
30, 1882). 

5699. Adjustable Sorting or Separating Sieve: G. 
W. von Nawrocki, Berlin. lirschfeldt, Teterow, 
Germany). (4d. 3 Figs.|—The sie. ve ome a of a board placed in 
an inclined position and cut out in thecentre, the space so fc ormed 
being nearly filled by means of bars arranged underneath the board 
and pivotted at both ends and in the centre to cross rails, con- 
nected together at one end by means of a pin sliding in a slot 
parallel to the bars, the other ends of the rails sliding in slots per- 
pendicular to the first-mentioned slot. A small chain is fixed to 
the centre bar and wound on a small drum turned by means of a 
crank and secured by a ratchet and click. The distance of the 
bars from each other can thus be regulated. (November 30, 
1882). 

5701.* Locking or Securing Nuts on Bolts: S. 
Watkins, Wolverhampton. (2d.)—A sroove is formed in 
the screwed part of the bolt and also in the nut, the groove in the 
nut having an inclined plane at on i A spring is inserted in 
the groove. (November 30, 1882). 

a. Lr tg Receivers: T. Torrey, London. 
[6¢ igs. he whole mass of a magnet pole suttficiently 
oid to Pach ae ly its adjustment is thrown into vibration, this 
vibration being amplified and communicated to the ear by means 
























of an expanding ear-piece of thin metal or vulcanite possessing 
sufficient resonance and attached to the vibrating pele. The 
illustration is a section of one form of apparatus. The expanding 
ear-piece C of thin metal is attached to the polar extremity a. 
(November 30, 1882). 

5707. Wheels for Perambulators, &c.: J. Simp- 
son and §&. T. Fawcett, Leeds. (6d. 9 Fiys.]—The naves 
and spokes are constructed of wood, and are attac hed t to a hollow 
metallic rim by metal chairs. The rim receives the ordinary 
rubber tyre. (November 30, 1882). 


5709. Fastening Devices for Buttons, &c.: A. J. 
Boult, London. (J. Weidenmann and C. de Quillfel lat, New 
York, U.S.A.) (6d. 17 Figs.]—The device consists of one or more 
curved teeth attached to one or more levers, operated from the 
upper side of the button, the teeth passing through holes in the 
button and into and through the fabric. Other modifications are 
described. (November 30, 1ss2) 








78 

5717. Distillation of Coal, &c.: G. E. Davis, Man- 
chester. [4d.)]—The products of distillation are cooled in a 
freezing machine or air cooler, and afterwards brought into con- 
tact with a heavy hydro-carbon in order to collect the benzol. 
Sulphate of ammonia is produced by the combination of sulphurous 
acid and ammonia or its carbonate and subsequent oxidation by 
the employment of a series of two or more towers. Waste liquors or 
solid substances containing sulpho or other cyanides or nitrogenous 
bases are heated with lime or soda-lime to a red heat. (November 
30, 1882). 


5734. Metallic Alloys or Compounds: G. A. Dick, 
London. (4d.j—Manganese copper is added to any alloy of 
copper and zine containing 30 to 55 per cent. of zinc in such pro- 
portion that the alloy will contain from 0.05 to 5 per cent. of 
manganese. Phosphuret of copper may be substituted for a por- 
tion of the manganese copper. (December 1, 1882). 


5743. Wind Motors: A. M. Clark, London. (4A. 
Dumont, Paris). [ls. 2d. 15 Figs.}—Relates to the construction 
of the vanes, and to the arrangement of a counterpoised pivotted 
frame for enabling the mill to adjust itself to the wind without 
the aid of a directing vane. The position and speed of the mill 
may be adjusted and regulated by a directing vane. (December 
1, 1882). 


5754. Electrical Switch for Electrical Lamps, &c. : 
G. W. Bayley, Walsall. (6d. 10 Figs.)—The illustration 
represents in perspective view, an electric switch with the outer 
case removed. Two metallic bars} are fixed on a base of insulating 
material at a short distance apart and parallel to the base and to 
each other. Each bar is divided through the greater part of its 
length so as to make it into an elastic fork having a figure some- 
what resembling a tuning-fork, the free ends of which are 
broader than the other parts, are inclined inwards and have a 
binding screw connected to their outerends. The sliding metallic 
bolt i works under the guide & and is furnished with elastic arms 











which are respectively in line with the two fixed forks b, and 
have a Y end shaped to fit accurately in the divided ends of the 
bars b. On turning the socket m2 (by means of a handle) in the 
direction of the hands of a watch the antifriction roller carried 
on alever m presses against the curved end of the bolt i and 
closing the circuit takes into a notch, there being thus no 
tendency to retire. On turning the handle back, the bolt is 
pressed back by a coiled spring situated within the body of the 
switch and ing against a hanging piece at the rear end of the 
bolt i. The shape fof the contact parts of the bars b and piece i 
may fbe reversed. A safety plug connecting two of the binding 
screws at the left of the figure is included in the circuit of the 
switch. (December 2, 1882). 


5768. Steam Engines: C. Ridealgh, Sunderland. 
{6d. 3 Figs.])—Relates to muitiple cylinder single-acting engines. 
The faces of all the ports are in a common plane or in parallel 
planes. The distributing valve is operated by a naked eccentric 
on a shaft, such eccentrio revolving between two surfaces at right 
angles to the line of traverse of the valve, so as to give it the full 
travel. The eccentrics or rotary valves, if such be used are carried 
onashaft which passes through the valve jacket. This engine 
was fully illustrated and described in our issue of June 29, 1883, 


page 605. (December 4, 1882). 
5795. Sash Fastenings: J. Whitehouse and S. 
Peacock, Birmingham. [6¢. 12 Figs.J—A flat bolt slid- 


ing in a case on one part takes into a staple on the other part of 
the fastening. The shooting and withdrawing of the springless 
bolt is effected by an eccentric stud connected to an arm turning 
in the bolt case, and working in acrossslotin the bolt. (December 
5, 1882). 

5805. Wheels for Railway Purposes: W. R. Lake, 
London. (F. S. Smith, Cleveland, Ohio, U.S.A.) [4d. 
2 Figs.]—The tyre is provided with an annular inwardly project- 
ing webor flange fitted into a recess in one side of a central 
plate at its periphery, whilst the opposite side of the central 
plate is united to the edge of the tyre by a tongue, and grooves 
lock the tyre and central plate, which are firmly secured together by 
means of bolts passed through the central plate near its periphery, 
and through the web of the tyre. (December 5, 1882). 


5815. Steam Boiler and other Furnaces: O. D. 
Orvis, New York, U.S.A. [6d. 6 Figs.}—Relates to fur- 
naces in which are arranged a series of pipes opening into the fire 
chamber above the burning fuel, through which pipes are intro- 
duced with considerable force, combined jets of steam and air 
designed to commingle with the heated gases arising from the fire- 
bed. Thefurnace is provided at each side with a pair of air and 
steam injecting nozzles, one nozzle at each side being directed 
parallel with the side walls, and the other two being directed so 
that their jets converge and intersect. The steam and air inlet 
nozzle are arranged in pairs, and each pair connected with one 
vacuum chamber. (December 6, 1882). 


5831. Machimes for the Manufacture of Confec- 
tionery: W.R. Lake, London, (Thiele and Holzhause, 
Magdéburg.) (6d. 6 Figs.J\—Refers to Specification 1840 of 1881. 
The machine is constructed with a double-pressing lever pro- 
vided with two connecting levers actuated by the same cam which 
imparts motion to the tension rod connected to the rocking 
lever of the pawl and ratchet device. The receiving plate is pro- 
vided with india-rubber buffers. The rocking lever is made 
adjustable. The double-pressure lever is thrown upward slightly 
before the receiving plate is dropped by the pattern cam. (De- 
eember 6, 1882). 

5928. Tubular Structures for Communication 
under Water: H.N, Ma d and H. J. Cooke, Lon- 
don. [6d. 8 Figs.j]—Refers to Specification 3557 of 1875. Fig. 1 
shows a longitudinal section of several sections of the tubular 
structure, one of which is in the process of being sunk, and Fig. 2 
is a cross-section. The separate sections are composed of an inner 
tube A and an outer tube B secured together by the annular end 
frames, and also at intermediate points by struts and ties. The outer 
tube Bb has on each side a wedge-shaped part D projecting down- 
ward some distance below the bottom of the tube, so as to form 
beneath it an enclosed space DI, to which access is obtained by the 
workmen through a tube E passing through temporary openings. 
Above the section a temporary caisson of wood or other material 
G is built, which acts as a guide to the next section. The space 
between the tubes A and B being filled with concrete, and the 


E 
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pressed air forced into the space D!, The tubes are joined and the 
Joint secured by means of a metal ring, behind which is an elastic 
packing, at the back of which is another metal ring forced out- 
wards against an elastic packing on the other section by screws 





situated within the annular space of end frames. The end plates 
are secured together by bolts, each bolt being provided with a cup 
leather. The space D! is filled with concrete, the spaces F F 
closed, and the caisson G removed. (December 12, 1882). 


6145. Flour-Sifting Machines: H. E. L. Bauer- 
meister,Hamburg. [id. 4 Figs.]—Two flyers rotate inside 
ina direction opposite to the reel, which is covered with gauze and 
fastened to ashaft. Thearms of the flyers which carry concave 
parabolic scrapers are twice as long as those provided with re- 
gisters, the blades of which are inclined backwards. (De- 
cember 22, 1882). 


1883. 

297. Automatic-Locking Devices for Nuts, Bolts, 
&c.: G. Macaulay-Cruikshank, Glasgow. (S. H. Kay- 
mondand C. N. Shepard, Grand Rapids, |Mich., U.S.A.) (6d. 
4 Figs.|—A spring of annular form serves to hold together with 
elastic pressure the meeting faces of the nut, anda washer capable 
of longitudinal but incapable :of rotary motion on a bolt. The 
meeting faces of the nut and washer are corrugated or tongued 
andgrooved, or otherwise roughened. (January 18, 1883). 


664. Belt Fasteners: C. D. Abel, London. (?P. 
Thacker, Cleveland, Ohio, U.S.A.) (6d. 7 Figs.]—The fastener 
consists of a plate with projecting teeth, each of elliptical section 
at its base and tapering to a point, having two flat sides. The 
teeth are passed through the belt and clenched upon the opposite 
side. (February 6, 1883). 


811. Manufacture of Nickel and Cobalt, &c.: F. 
Lotter, Altena, Germany. [4d.)—Nickel or cobalt oxide is 
mixed with powdered oxide of manganese so that after smelting 
the manganese is made to take up the oxygen, forming a slag 
which separates out, and leaving the nickel or cobalt in a perfectly 
ductile state. (February 14, 1883). 


1304. Horseshoes, &c.: H, J. Haddan, London. 
(M. M. Marks, Cincinnati, U.S.A.) [6d. 11 Figs.]—A pair of 
rolls journalled in a stout frame are geared together so as to 
revolve in opposite directions. The lower roller is provided with 
the former and die, and with circumferential grooves that guide 
a pair of shaping rollers which bend the blank around the former. 
The other roller is formed with a swage forcing the blank down 
into the die, so as to form corrugations or calks on the blank. 
The bearing surface of the shoe is hardened while the upper 
portion remains untempered. (March 12, 1883). 


1564. Disintegrating Machines: W.R. Lake, Lon- 
don. (S. and E. B. Dodson, New York, U.S.A.) (6d. 3 Figs.J— 
Consists of a rotary part and a fixed abutment composed of 
sections, the rotary part having V-shaped circumferential ribs, 
and the abutment having corresponding V-shaped grooves, which 
at the bottom are closer to the cibs than ‘at the top, and extend 
outside the sidesof the rotary part. The parts of the fixed arm 
are bolted together and fitted into a slideway, it being adjusted 
by ascrew. Relatesalso to minor details. (March 27, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINSERING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 

A Japanese Gunboat at Plymouth.—The steel double- 
turretted ram cruiser Tsukushi, Captain J. W. James, 
from Newcastle, en route to Yokohama, put into Ply- 
mouth Sound on Friday for coal and water. This vessel 
was built about three years since by Sir W. Armstrong, 
Mitchell, and Co., for the Chilian Government for special 
service in the war which was at that time raging between 
the Chilians and the Peruvians. The war, however, termi- 
nated before the vessel was finished, and she has now 
been purchased by the Japanese Government for special 
service. She is built entirely of steel, fitted with engines 
of about 2400 horse-power, and is of about 1400 tons 
measurement. In her turrets she has two 10in. breech- 
loading guns. She has also four broadside, 12-centri- 
metre guns, and four Hotchkiss machine guns, besides 
two small boat guns. The Tsukushi is also fitted with 
the electric light and all modern improvements. She 
has attained a mean speed of about 17 knots, and the run 
from Newcastle to Plymouth was satisfactory. 


Newport.—The steam coal trade exhibits no slackening. 
The ironmasters, with a few exceptions, are fairly sup- 
plied with orders, and the works are keeping regular 
time. For the future the prospects do not seem to im- 
prove, orders being anything but plentiful. The tin- 
plate trade shows some improvement ; prices are not only 
firm, but have an upward tendency. The iron ore market 
remains dull. Last week’s coal clearances amounted to 
54,358 tons. There were also shipped 3341 tons of iron, 
&c., for the following destinations : 583 tons to Pernam- 
buco; 970 tons to Stockholm ; 1500 tons to Ibrail ; 338 
to Campana, and 800 tons of tin plates. The imports 
comprised 6741 tons of Bilbao iron ore, and 2955 tons of 
other iron ore. 


Portishead District Water Company.—At a special meet- 
ing of the shareholders of the Portishead District Water 
Company, the directors were authorised to raise, by the 
creation and issue of preference stock, a sum not exceed- 
ing 16,000/., bearing interest at a rate not exceeding 6 per 
cent. They were also authorised to borrow on mortgage 
asum not exceeding 4000/. at a rate of interest not ex- 
ceeding 5 per cent. 





ends being temporarily closed, the tube is sunk and then com- 
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Patent fuel is in a satisfactory condition ; inquiries arg 
more numerous, and prices have advanced. The iron ore 
market is inactive. Last week’s clearances comprised 
134,447 tons of coal, 1715 tons of patent fuel, and 345 
tons of iron. The imports comprised 14,287 tons of iron 
ore from Bilbao, and 1829 tons from other sources, 


Electric Lighting in Bristol.—The Electric Lighting 
Provisional Orders, No. 9 (Bristol, &c.) Bill was on Wed- 
nesday before Mr. Robinson, one of the examiners of 
Private Bills, for the investigation of the standing orders 
applicable to the case. The Bill is intended to confirm a 
provisional order of the Board of Trade to the mayor, 
aldermen, and burgesses of the city of Bristol with re- 
ference to the supply of electricity to the city and county 
of Bristol. The order occupies about thirty pages of 
foolscap closely printed, and makes provision for the pro- 
tection of the public and the regulation of the supply, 
The works are to be commented, and the distributing 
mains laid within two years from the commencement of 
the order. ‘The area within which the undertakers are 
authorised to supply electricity is specitied in Schedule A, 
which area is more particularly delineated upon a map 
deposited at the Board of Trade, coloured yellow, to- 
gether with as much of the area included in Schedule B 
as may hereafter be added to the area of supply 
in accordance with the provisions of the order. rs 
dule A includes as much of the city as is comprised 
within the area bounded by Clare-street, Corn-street, 
Wine-street, Broad-street, and High-street, the houses 
on both sides of the streets being included within 
the area. Schedule B includes the whole of the 
city and county of Bristol, as constituted at the date of 
the commencement of the order, excepting the area in- 
cluded in Schedule A. The necessary evidence was sub- 
mitted, and the Bill complied with the standing orders of 
Parliament. In the House of Commons on Thursday 
evening the Bill was read a second time and referred to a 
select committee. 


Lyvni and Ogmore Railway.—The report of the directors 
to the half-yearly meeting of the proprietors of this com- 
pany states that the amount at the disposal of the 
directors for division among the proprietors is sufficient 
for the dividends on the preference stocks, 1855, 1862, 
and 1872, 44 per cent. on the shares of 1874, and dividends 
on the Cardiff ordinary shares at the rate of 6 per cent. 
per annum, and on the Lyvni and Ogmore ordinary 
stocks at the rate of 5} per cent. per annum. 


Swansea.—Business in patent fuel has shown some 
activity ; the iron trade has exhibited a little more ani- 
mation, it being anticipated that a recent wages difficulty 
in Staffordshire will have the effect of sending orders to 
South Wales, 


Davey’s DIFFERENTIAL ENGINES IN STAFFORDSHIRE.— 
Last week several of the leading mining engineers of 
Staffordshire, assembled at Mr. Raybould’s colliery to 
witness the starting of a large engine recently erected by 
Messrs. Hathorn, Davey, and Co. The engine has 33 in. 
and 60in. cylinders by 10ft. stroke. The South Staf- 
fordshire Mines Drainage Commissioners have ordered 
for the Tipton district, two of Mr. Davey’s engines, 
which will probably be the most powerful pumping 
engines in England. One is to have 52in. and 90 in. 
cylinders, by 10ft. stroke, and the other 44in. and 
76in. cylinders by 10ft. stroke. The new engines will 
lay off several old and wasteful pumping stations, 





Sanitary INSTITUTE OF GREAT BrITAIN.—At the anni- 
versary meeting held at the Royal Institution on Thurs- 
day, July 12th, Professor G.M. Humphrey, M.D., F.R.S., 


vice-President of the Institute, in the chair, an address 
was delivered by W. Eassie, C.E., F.L.S., F.G.S., 


entitled ‘‘ The Relationship between Geology and Sani- 
tation ;’ and the medals and certificates were presented to 
the successful exhibitors at the Exhibition held at New 
eastle in September, 1882, At the close of the address the 
chairman proposed a vote of thanks to Mr. Eassie, which 
was seconded by Dr. A. Carpenter; a vote of thanks to 
Professor G. M. Humphrey for presiding was moved by 
me Douglas Galton, and seconded by G. J. Symons, 





Tue Siemens GOLD Mepau.—The gold medal recent] 

founded by Sir William Siemens, D.C.L., F.R.S., ‘‘ wit 

the object cf stimulating the students of King’s College, 
London, to a high standard of proficiency in metallurgical 
science,” has this year been awarded to Mr. Edward 
Burn. Mr. Burn joined the evening classes in 1875, and 
continued to study in them until 1880, when he obtained 
the ‘‘Clothworkers’ Exhibition,” having previously dis- 
tinguished himself by the character of his work. In 
October, 1880, Mr. Burn entered the Applied Science 
Department. In his first year in this department he 
gained prizes in mechanics, chemistry, mineralogy, and 
workshop practice, as well as a Sambrooke Exhibition ; 
in the two following years he was also awarded several 
prizes including the Engineering Society’s prize for 
sketching. The Siemens medal and prize of the annual 
value of twenty guineas are open to those who have, as 
matriculated students, studied in the Applied Science 
Department for two years, and who, either in their third 
year, or, if they remain in the department for three 
years, in the succeeding year make metallurgy a special 
study. Theaward depends partly on an essay on some 
particular subject, partly on a written examination on 
the metallurgical lectures, and partly on actual work done 
in the laboratory. The subject for the essay for 1884 
will be ‘‘ Cast Steel, its Past and Probable Future De- 
velopment.” The essays are to be illustrated by freehand 
sketches and mechanical drawings to scale, and must be 





Cardiff.—The coal trade has been rather less active. 





sent in to Professor Huntington on or before June 14. 
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MODELS AT THE FISHERIES 
EXHIBITION.—No. UL 

Tue development of the modern North Sea 
trawler, the finest fishing vessel we have on our 
coasts, and if one may believe the Hull and Grimsby 
fishermen, the finest fishing craft in the world, may 
be clearly traced by means of the models shown at 
the Fisheries Exhibition. The old Brixham smack- 
rigged trawler is well represented by a model ex- 








Fic. 1. MoperN NORTH SEA TRAWLER “‘ 
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hibited in the Deep Sea Fisheries Division. This 
vessel is a deep wall-sided craft with a deep keel 
and of somewhat narrow beam ; such a vessel would 
be singularly out of place during the winter trawl- 
ing in the North Sea. The Dover smack exhibited 
by Mr. Read, of Deal, and of which we give an 
illustration in Fig. 2, is a vessel somewhat better 
adapted for East Coast trawling, and may be said to 
form an intermediate step between the ketch- 
rigged vessels of the Humber and those used on the 
South Devon coast several years ago. 

The competition that has arisen within the last 
few years in trawl fishing, as in other branches of 
our fishing industry, has led to larger trawls being 
used, and in order that they may be handled, the 
size of the vessels has been increased in an equal 
ratio ; for it is the length of the trawl beam which 
mainly governs the dimensions of the vessel which 
has to use it. As the vessels increased in size it was 
found that the main boom became beyond all reason 


too long and a most unwieldy, not to say dan- 





FRANK BUCKLAND.” 


DEEP SEA LUGGER ‘* WAVERLEY.” 





gerous spar, in a cutter or smack-rigged boat. It | 


| was principally on account of this that the modern 


fore-and-aft ketch, or dandy-rigged boat, came into 
use, which it will be seen is a very different vessel 
to the ketch of our grandfathers. Fig. 1 is taken 
from a sketch of Messrs. Alward and Eskirett’s 
model, exhibited in the British Sea Fisheries Sec- 
tion, and of which we have already made mention 
in a former notice. The following particulars of a 
vessel of this class have been kindly placed at 


Fie. 2. 





Fic. 4. 


our disposal by Mr. G. Alward, one of the exhi- 


bitors : , 
Length of keel be 67 ft. 
» overall 80 ft. to 84 ft. 
Beam 20 ft. to 21 ft. 


10 ft. 6 in. to 11 ft. 

Rake of stern pe 2 ft. 

5, of stern-post 4 ft. to6 ft. 
The keel would be of oak or American elm 12 in. 
by 12 in. ; the stern and stern-post of the same wood 
12 in. by 8in. The planking would be of English 
or American elm or of oak. The dimensions of the 
planks would be as follows: From keel to bilge 
8in., 9in., and 10in. by 24in.; on the turn of 
the bilge 8 in. by 3 in. ; from the bilge to three or 
four top planks 8 in. to 10 in. by 24in. The last- 


Depth of hold 


mentioned part of the planking is nearly always | 


oak. The top strakes are 7 in. by 3 in., and the 
covering board is 10in. by 3in. The floors are 
generally of oak, although sometimes elm is used, 
the dimensions being 9 in. by 7 in.; the top 


timbers being 6 in. by 54 in. The keelson is of 
American elm or oak, the dimensions being 10 in. 
by 12in. The inside planking is of oak or American 
elm of about 14 in. thickness. Two bilge planks 
are 10 in. wide by 2}in. thick. 

The shelfing is of oak 10in. by 5in. There are 
a oak beams in the vessel each 7 in. by 
64 in. : 


The following are the dimensions of the sails, the 


measurement being given for 24 in.canvas : 





SMACK-RIGGED TRAWLER. 





LINE AND NET FISHING BOAT ‘* BERWICK CASTLE.” 


Mainsail, 270 yards. ft. 
a ae j 284 
oot .. 4 
Luff ... a 
Leach sa 52 
Big gaff topsail, 100 yards. 
Head ... = si 21 
Foot ... 28 
Luff ... 19? 
Leach 26 
Mizzen, 100 yards. 
Head .. 16 
Foot ... 21 
Luff ... 19? 
Leach : 314 
Mizzen topsail, 40 yards. 
ead ... ‘ ; 14 
Foot ... 144 
Lat... 12 
Leach 74 
| Foresail, 75 yards. 
Leach 294 
Stay ... 36 
Foot ... 204 
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Jib, 100 yards. ft. 
Leac 39 
Stay 53 
Foot Se pa sn 22 

Staysail or jib topsail, 70 yards. 
Leach se es ae. 34 
Stay ... 46 
Foot ... 22 


The main rigging is of 3}in. wire rope, and the 
fore-stay of 5in. wire rope. .The running rigging 
is 1}in. to 4in. rope. Steam gear is fitted 
on most vessels of this kind for the purpose of 
handling the heavy trawl used in modern times. 
The machinery on the Frank Buckland (Fig. 1), such 
being the name of Messrs. Alward’s vessel, consists 
of a vertical boiler and a pair of inverted verti- 
cal non-condensing engines. The boilers gene- 
rally used for this purpose are from 2ft. 9in. 
to 3 ft. in diameter and 6$ ft. to 7} ft. high. They 
have only one or two cross tubes, all parts hav- 
ing to be as simple and accessible as_ possible, 
for frequently the attendance is not that of a highly 
skilled operator, although some smacks carry a 
properly trained engineer attendant. The diameter 
of the cylinders is 5 in. to 6 in. and the stroke 
about 10 in. to 12 in.; the steam pressure ranges 
between 50 1b. and 651b. The price of such an 
engine and boiler with capstan complete (but ex- 
clusive of fresh water tank) is from 125/. to 1451. 
Most of the trawlers carry a tank for fresh water 
holding 800 to 1200 gallons, but Mr. Alward 
thinks this an unnecessary refinement. Probably, 
with a properly instructed and careful engineer on 
board, who will blow off at proper intervals, and 
considering the simple nature of the boiler, salt 
water would answer very well for feed, and the 
room that would be occupied by the fresh water 
tanks could be better utilised. 

A vessel of this description carries a trawl with a 
beam 45 ft. to 50 ft. long, and 8 in. to 9 in. in 
diameter, and a net 94 ft. long weighing about 
240 lb. The trawl warp is 160 fathoms long and 
8 in. in circumference. There would be two main 
bridles 20 fathoms each of 6 in. rope and one dandy 
bridle consisting of 21 fathoms of 54 in. rope. 
Hemp is used for the warps, although flexible steel 
wire rope would appear to be finding favour judging 
from the number of trawl warps that are exhibited 
by makers of thisarticle. We understand that wire 
rope is much used by the Dutch fishermen, and it 
would appear to us to be excellently well suited for 
trawling purposes in cases where steam capstans 
are used. 

The total cost of a first-class deep sea trawler, 
such as the Frank Buckland, is about 1600/., and 
in her rigging and outfit she carries about three 
tons of rope. This is a very different style of craft 
to the vessels that trawled off shore forty years ago, 
but still is less costly than the steam trawler of 
which we recently gave illustrations (see page 532 
of our last volume. The model of the Frank Buck- 
land, shown in the Exhibition, exactly represents 
the original vessel in all possible details, even the 
trawl warp is specially made for the purpose, the 
strands being laid, and all dimensions are to scale. 

Another beautiful model of a north sea trawler 
is that shown by J. W. Hodgson of 48, Redbourne- 
street, Hull. The hull is made of polished oak, 
part of the planking being left off for the sake of 
showing the arrangement of the fish-room, and the 
engine-room containing the machinery for working 
the capstan. This vessel appears to us to be some- 
what similar in many respects to the Frank Buck- 
land referred to, and, like her, is certainly better 
designed than some of the craft shown, for towing 
a heavy trawl in bad weather in the North Sea. 
The after part of the boat is of especial moment 
in a trawling vessel. One or two of the models in 
the Exhibition show some flat places in their 
quarters that would present a fair mark for a 
following or quarterly sea to drive at in a manner 
that would not tend towards the longevity of the 
overhanging counter. 

The raking stern-post and square forefoot shown 
on the Grimsby model would at first lead one to 
suppose that builders of smacks are a little behind 
the time, seeing the success that has been attained 
in late years by rounding off the forefoot in other 
descriptions of fore-and-aft vessels. One must, 
however, always look to the purpose for which a 
vessel is intended, and nothing would be more mis- 
leading than to suppose that because a yacht wins 
more prizes when her forefoot is cut away, that a 
fishing-boat will catch more fish by following 
the same plan. Very often a trawler in hand- 


not some grip forward, would blow off the wind so 
soon as the rudder ceased to act. Of course 
the centre of effort of the sails might be shifted 
further aft, but that could hardly be done with 
the present style of rig. The raking stern-post 
looks also very like a relic of old times when 
yachts used to be measured for tonnage on the 
keel, and of course the more a stern-post raked the 
more time allowance they would get. Weare told, 
however, that the great rake is given to the stern- 
post in order to make the vessel quick on her helm, 
for a larger area of rudder can thus be obtained, 
and at the same time much of the after deadwood 
is cut away, so that greater power is given, whilst 
there is less sideways resistance to turning. Another 
point is that the stern-post is a source of support to 
the after part, strengthening it, so that it may 
withstand the heavy blows of the seas striking 
under the quarters. If the heel of the rudder 
were kept in its present position, and the stern- 
post made upright, much in the same way as Mr. 
Bentall arranged the after part of his famous 
yawl Juelanar, no doubt some advantage would be 
gained, but at the same time the overhang would 
be considerably increased, and a comparatively 
weak superstructure would be placed in a critical 
part of the vessel. It must be remembered that 
the shape of the after part of the vessel on deck is 
regulated by the necessities of carrying and hand- 

ling the trawl beam, so that some overhang or 
counter is a necessity. Another very beautifully 
modelled trawler is that shown by J. C. Hoad, 

Jun., of Rye, Sussex. She differs somewhat in 

shape from the two vessels just described, but is a 
handsome seaworthy vessel. She is ketch-rigged, 

and was launched only last February. 

There are one or two other good models of this 
class of boat, and others shown are not so good, 

but the three we have mentioned are fairly repre- 

sentative vessels of the highest class of North Sea 
trawlers. 

Another class of East Coast fishing vessel well re- 

presented at the Fisheries Exhibition is the deep sea 
fishing boat of the extreme north-eastern coast of 
England. Our illustration of the Waverley (see Fig. 

3)is taken} from a sketch made from a model shown 

in the British Sea Fisheries Department. The model 

is exhibited by Mr. James Weatherhead, of Eye- 

mouth. The dimensions of the boat are: Length 

between perpendiculars, 52 ft. ; beam, 18 ft. ; draught 

of water with ballast stowed under platforms, 

5 ft. 6 in. These vessels are, as will be seen, 

lugger-rigged, and are used in the deep sea herring 
and haddock tisheries. The illustration of the Ber- 

wick Castle (see Fig. 4) is also taken froma sketeh of 

a model shown at the Fisheries Exhibition. Boats 

of this class are used both for line and net fishing. 

The Berwick Castle is 50 ft. long and 17} ft. broad, 

her depth being 84 ft. ; her displacement is 50 tons. 

The vessel was built by Messrs. Lee and Wright, 

of Berwick. 

By these illustrations a good idea may be 

formed of two classes of rig of vessels used for 
much the same purposes. Both these boats are 

beautifully modelled, and well adapted for car- 

rying a fair spread of canvas in heavy weather. 

They are sharp sterned, so that there is no 

troublesome over-hanging counter to work in, 

which is so essential a part of the design of a 

trawling vessel. The models themselves are per- 

fectly finished, and are amongst the best shown 

in the Exhibition. The lugger-rigged boat will 

probably be to the eye of most people the more 

pleasing of the two, and certainly it lends itself 

more readily to the picturesque. The general 

indication, however, seems to be that a lugger fish- 

ing boat will soon be a thing of the past, excepting 

in the case of small boats ; the more handy cutter 

sloop, or ketch rig, seeming likely to soon supplant 

it. We shall meet with other illustrations of this 

fact as our description proceeds. 

The rival class of vessels to the sailing North Sea 

trawlers above described, are the steam trawlers, 

which promise to increase largely in number within 

the next few years. The development of steam 

trawling was mainly due to the decline of the tow- 

ing business. The introduction of screw steamers 

and the consequent decrease in the old class of 

sailing vessels engaged in coastwise trade and 

shorter foreign voyages, had such a depressing in- 

fluence on the towing business that dozens of the 

tugs hailing from the North-East Coast ports found 

they were unable to pay working expenses. The 
tugs plying on the Tyne and Wear are in many in- 





ling her net, loses way altogether, and had she 


build and equipment, and no doubt some of them 
are better fitted to be broken up than to go to sea. 
It is not, however, a habit with the dwellers on the 
North-East Coast to break up anything that can be 
made subservient to bringing in money, ard the 
owners of these antiquated steamers simply bided 
their time. This was not long in coming, for the 
canny Yorkshireman, and his equally canny Nor- 
thumbrian brother, soon perceived that a rich har- 
vest might be obtained from the sea by means 
of a steam trawl and the out-of-work ,tugs. Ina 
very short time all the inshore grounds on the 
North-East Coast were crowded with these ves- 
sels, steaming backwards and forwards over the 
‘‘smooths” wherever there was room enough to shoot 
the trawl, until at last the hook and line fishermen, 
who previously had nearly the exclusive use of these 
grounds, were left almost without the means of 
earning their bread. The drift net fishers, in many 
instances, fared little better, and it is not to be 
wondered at that an outery arose against steam 
trawling ; it is probable that nineteen-twentieths 
of the complaints heard arose through the action 
of the converted tug-trawlers. A steam trawler 
proper, similar to those designed by Mr. Red- 
way, which we recently illustrated, is a tine 
weatherly craft capable of keeping the sea under 
any conditions of weather, and will sail for the dis. 
tant banks, well away from the grounds fished by the 
inshore hook and line men. On the other hand, the 
old tugs are often scarcely seaworthy at all. Many of 
our readers must be acquainted with those that are 
seen on the Tyne ; they are a round-bodied style of 
eraft, with bluff-ended, clinker-built hulls, which 
might have been modelled from an old Goole billy- 
boy. The machineryin them is much in keeping with 
their outward appearance. The wonder is that 
such, vessels could do the work assigned to them 
in their best days, and now that these are long 
past, it is a greater wonder they hold together in 
the way they do. Such craft as these dare not 
venture on long voyages but keep trawling about 
inshore, and the consequence is that the line fisher- 
men are afraid to shoot their lines, for instead of 
taking fish they are likely to tind a trawl has been 
foul of them and done perhaps three or four pounds 
worth of damage. 


THE STORY OF THE BATTLE OF 
PORT SAID. 
A CHAPTER IN THE HIsToRY OF THE FUTURE. 
(Continued from page 54). 

‘* Tuts account of the doings of the corvettes and 
torpedo boats I have picked up in conversation with 
the officers and men engaged, and is, I think, a 
tolerably true account of what occurred. My idea 
is that we are very lucky to have got out of the 
battle so well as we have ; the enemy was stronger 
than we in every respect, they had more ironclads, 
their corvettes were larger and carried more guns 
than ours, they had, too, more torpedo boats, and, 
in addition to all this, they had a torpedo ship; so 
far as I can see, they ought not to have allowed 
even one of our ironclads to escape, and I think 
that we must thank them for using their torpedo 
boats so clumsily. If we had only had one or two 
vessels like their Merveille we could easily have 
destroyed all their boats whilst the corvettes were 
engaged, and before the smoke became so thick 
around the ironclads that the boats were com- 
paratively safe when concealed by it. The Iris and 
Mercury were most valuable for destroying the 
enemy’s boats, but they were not fast enough for 
this service, besides Hotchkiss guns would have 
been much more effective than 64-pounders. 

‘The enemy, too, made a great mistake in sending 
so few of their boats with the Merveille, when they 
made their first dash at the ironclads ; if they had 
sent twenty, the Mercury would have been alto- 
gether unable to drive them back, and at least half 
would have succeeded in reaching the smoke, and 
they would soon have settled our ships ; but it is a 
much easier thing to sit comfortably in my cabin 
here, and find fault with what has been done, than 
to arrange everything beforehand, and foresee 
everything that might occur; but this I can say, 
that we have got uncommonly well out of the 
battle, and that if we had been as well provided 
with small craft as the enemy, they would not have 
fared as well. 

‘¢ These torpedo boats did more execution than all 
our rams and guns together. In the first charge 
Griffin’s boat destroyed the Orchanieh; a few 





stances somewhat behind the age in the matter of 


minutes later, two more of the enemy, which were 

















ENGINEERING. 


81 





JuLy 27, 1883. ] 








partially disabled, were sunk by torpedoes, as I 
told you on describing the battle ; this cost us eight 
boats ; nine more boats were destroyed by the 
Merveille before they had an opportunity for using 
their torpedoes. Next in action was the boat from 
the Inflexible (I have not yet heard by whom she 
was commanded), which followed the Mercury in 
the first attack, and which blew up two ships before 
she was disabled and sunk, and last was my 
brother’s boat, which was in the second attack and 
escaped the Merveille ; he, as you know, saved 
us by sinking the French flagship. 

‘**The loss of life on these boats was not so great as 
you would expect; of the first eight many suc- 
ceeded in getting alongside a friendly ship before 
sinking, and most of the crews were saved. Of 
those destroyed by the Merveille many of the men 
were killed by her Hotchkiss guns, but most of the 
remainder kept themselves afloat, holding on to 
oars, &c., until picked up by the steam pinnaces of 
the Iris and Mercury. 

*¢T enclose a sketch, Fig. 6, showing as far as I can 


inclined to follow him, the Rover left him and ' 
was seen steaming back slowly to rejoin our fleet. 

This manceuvre probably induced the enemy to 

believe that he was going to Malta; at any rate, 

we thought so at the time, and nobody could 

imagine why he did not join us. 

‘*Captain Dickson had previously arranged with 
the captain of the Rover the plan of attack. The 


| arrangements were that the boats should proceed 


to a position about two miles north-west of the 
enemy’s fleet ; at the same time the Hecla would 
place herself in a position three or four miles to the 
south-east of their ships (in fact, where she 
expected to find our fleet). As soon as the enemy 
could be distinguished, a double line abreast was 
to be formed, and a dash was to be made right 
through the enemy, the rendezvous, after the attack, 
being the Hecla, who, as soon as she heard the 
sounds of attack, was to fire rockets and otherwise 
show her position to the boats. 

‘Captain Dickson adopted the double line forma- 
tion because he considered that probably the atten- 
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the movements of the lighter craft of both fleets, it 
may perhaps help you to follow my story. I also en- 
close a sketch of the position of both fleets at sun- 
down on the 2nd inst., after the battle, to explain 
the Hecla’s attack on the enemy’s fleet with torpedo 
boats which was made that night (see Fig. 5). You 
will observe how the fleets appear to have crossed 
over, passing each other twice, and at the close 
of the battle occupied, relatively, almost the same 
positions as before the action commenced. 

‘“*The Hecla, as I told you before, had not sent 
away her torpedo boats when Admiral Doel sig- 
nalled the recall and firing ceased ; instead of join- 
ing the fleet she steamed away slowly to the west- 
ward, till she was about five miles from the nearest 
ship of the enemy, when she stopped; the Rover 
remained with her and they were now about ten 
miles off nearly due south of us. 

‘Tt appears that Captain Dickson, who com- 
manded the Hecla, determined to make a night 
attack on the enemy with his torpedo boats, of which 
he had six, in addition to that of my brother, which 
had joined him immediately after the action. He 
considered, too, that he would have a better chance 
of success, if he could induce the enemy to believe 
that we had none of these boats with us, for then, 
probably, they would not keep so sharp a look-out 
as they might otherwise do. Having this object in 
view, he began steaming away slowly to the west- 
ward, in company with the Rover ; at about six 
o’clock in the evening, when he had proceeded a 
short distance, and the enemy did not appear 


tion of the enemy would be fixed upon the front 
line, at which their heavy guns would be fired, and 
upon which their machine guns would be directed ; 
and that, in consequence, the second line would 
then have a good opportunity of using their 
torpedoes. 

“We left the Hecla steaming away slowly to the 
westward ; so soon as it was dark she lay to; at 
about nine o’clock she returned towards the com- 
bined fleet, and at about ten o’clock she sent the 
boats away, she herself steaming to her appointed 
station, where she expected to find our fleet. It 
was nearly an hour later when the boats took their 
position, two miles from the enemy, ready for the 
attack. There was plenty of life in the combined 
fleet, as they were busy repairing damages, and 
getting themselves ready to attack us the next 
morning; but their attention was centred upon 
themselves, and they thought little of us, as they 
felt sure we should not attack them before the 
following morning, and they felt sure that we had 
no torpedo boats. In spite, however, of this know- 
ledge, some of the ships were actually getting out 
their torpedo nets when our boats paid them a 
visit, for the Turkish Admiral, after his late ex- 
perience, was a little nervous, and had made the 
signal to get out the nets. 

“Tt was a fairly dark night, and our boats got to 
within half a mile of the nearest ship before they 
were discovered. I have omitted to tell you that 
Captain Dickson accompanied the boats, leaving the 
Hecla in charge of his first lieutenant. So soon 





as our boats were seen, the Océan, for it was she 
who first saw them, fired an alarm gun, and, in a 
moment, you might have heard orders being 
shouted all over the fleet ; guns of all sorts and 
sizes were fired in every direction, and the electric 
lights which had been kept in the direction of our 
fleet were turned round to the boats. Meanwhile, 
all possibility of concealment being past, the boats 
dashed on at full speed, and the sparks began to 
fly out of their funnels. 

‘¢ Two minutes sufficed to cover the distance to 
the enemy, and then our boats were among them. 
The first line ran on well abreast of the ships before 
stopping to discharge their torpedoes at the nearest 
vessels, by this means relieving the second line of 
most of the fire from the enemy, and then they 
steamed on, at least all that were able to do so, as 
fast as they could for the Hecla, who, according 
to previous arrangement, fired rockets to show 
her position. One of the front line of boats got 
away safe, one was sunk, and the third had her 
machinery disabled, and was towed out by one of 


f 2 
' 5 ‘ 
‘ f i H 
‘ ©. . 
1 LSS Sor 
os RS ahs t 
a ESR Ss 
t Ss ) } 
ee ttl 
Corvette 1 3 SS = 
‘ = 
SSS & 
\ < 28 
. §s09 
* s ‘4 
‘ + 
‘< 7 
Se = 


“we 


P @ Rover when she 
met Torpedo boats 


the boats in the second line. Meanwhile the second 
line of boats came on, and the same thing was 
repeated. Of the four boats in this line one was 
sunk,* and two passed through the fleet, in time 
reaching the Hecla, but having suffered severely 
from the fire of the enemy ; the fourth, falling in 
with the disabled boat, took her in tow, and, in- 
stead of steaming for the Hecla, turned back, and 
by that means was able to get clear of the fleet 
without being noticed, the enemy being occupied 
with those that had passed. 

‘¢ Meanwhile, Captain Dickson had rejoined his 
ship ; he found the people on board the Hecla in 
a considerable state of uncertainty as to what they 
should do ; they had fully expected to find our fleet, 
or what remained of it I should say, but, as you 
know, Admiral Doel had started for Alexandria, 
so that here was the Hecla, not capable of steam- 
ing more than about 11 knots an hour, having all 
the torpedo stores for the fleet on board, within 
three or four miles of the enemy, and entirely at 
their mercy should they send a vessel in pursuit. 
The first lieutenant decided that his paramount 
duty was to support the boats, so he determined 
to retreat another mile, and there await their 
arrival. As he had feared, two of the enemy’s 
ships were sent in pursuit of the boats, but they did 
not go very far, as they were under the impression 
that our fleet was still there, and on sighting the 
Rover, which now joined the Hecla, they concluded 
that she was one of our outlying ships, and that the 
rest of the fleet was near. Only three of the seven 





* The engraving on the next page will convey a clear 
idea of the effect of shell fire on torpedo boats. It is the 
reproduction of a photograph, and shows the result of 
firing shells from a machine gun at a range of 1000 
yards. The plates correspond in thickness and arrange- 
ment with those used for the bow and forward bulk- 


_ head of a first-class torpedo boat, 
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THE ELECTRIC LIGHT INSTALLATION 
(For Description, see Page 84). 
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boats had now joined the Hecla, and Captain Dick- 
son after waiting an hour or two longer for the 
arrival of the remainder, headed away for Alex- 
andria, leaving the Rover to pick up any of the other 
boats she could find. 

‘* When the Rover left the Hecla in the evening, 
she joined our fleet, and Captain Hawkins, who 
commanded her, explained to Admiral Doel what 
were the intentions of Captain Dickson, and the 
arrangements for the torpedo attack. When the 
fleet steamed away the Rover was left in case 
the Hecla might require assistance. At daylight 
the next morning, the combined fleet steamed 
away to the westward, and Captain Hawkins, being 
unable to see anything of the missing boats, set off 
for Alexandria; he met the Iris, which had been sent 
to watch the enemy, and told her about the retreat 
of the combined fleet. So soon as the Rover 
arrived here, she was sent off again with despatches 
for the Channel Squadron which cannot be far off. 


‘* Two of the missing torpedo boats turned up at | 


Port Said the day after the battle; I heard that 
the disabled boat in the first line managed to move 


slowly back from the enemy ; that a boat in the | 


second line, seeing that this boat was disabled, had 
turned round after discharging her torpedo, and 
had taken her in tow, and concluding that there 
would be a better chance of safety if he kept clear 
of the others, he steamed round the combined 
fleet, and then proceeded to Port Said, using the 
coal of both the boats. 

“The result of this night attack was splendid ; 
three vessels, the Friedland, Trident, and Moukadir 
Hair, were sunk by torpedoes from the boats, and 


two more, the Suffrien and the Feth-i-Bulend, had | 


compartments filled; the, Richlieu only escaped 
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INSTALLATION OF THE MAGASINS DU LOUVRE. 


(For Description, see next Page). 
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by having her nets out, which saved her from a 


torpedo, that would otherwise have probably 
sunk her. Our men were as cool as if they were 
only going to have practice at a target. They 


had everything ready, and the result shows what 
can be done with these boats, five out of seven tor- 
pedoes discharged, taking effect, and either sinking 
or disabling a ship of the enemy. 

“‘Thave now given you a full account of the 
sattle of Port Said, and there is little more to tell 
you; I hear that the Océan, which was knocked 
all to pieces by the heavy guns of the Inflexible, 
went down during the night of the 2nd. We are 
anxiously waiting for newsof the Channel Squadron ; 
if they fall in with the enemy they will capture or 
sink every ship, but I fear that we shall not be 
able to hear anything for some days. 
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Turkish Fleet. 


‘*Tenclose alist of the enemy’s ships with all the 7 4 
information we have yet been able to obtain : | Pe aaa : Compartment filled by torpedo ; 
attack. 

Orchanieh: Sunk by torpedo from boat of Alexandra ; 
early in battle. 

Aschar Sheflet : Serviceable. 

Idjalieh : Sunk by torpedo ; 

Osmanieh : Serviceable. 

Moukadir Hair: Sunk by torpedo; night attack. 

Avini Illah : Serviceable. 

Four corvettes : Serviceable. 

Merveille : Sunk by Iris. 

Twenty-six torpedo boats : Seventeen destroyed. 

Total Loss. 

Ten ironclads sunk, one torpedo ship, seventeen torpedo 

boats. 


night 
COMBINED FLEET AFTER THE BATTLE. 
French Fleet. 

Awiral Duperré: Sunk by torpedo from boat of Col- 
lingwood. 

Devastation : Sunk; rammed. 

Friedland : Sunk by torpedo; night attack. 

Guyenne : Serviceable. 

Ocean : Foundered during night of 2nd inst. ; battered 
by Inflexible. 

Redoutable : Serviceable. 

Colbert : Serviceable. 

Suffrien ; Compartment filled by torpedo night attack. 

Trident : Sunk by torpedo; night attack. 

Surveillante : Sunk by torpedo ; ; during battle. 


shortly after first charge. 


Existing Fleet. 


rice } > » > had e-* - ” 
Richliew : Serviceable. | Nine ironclads, four corvettes, nine torpedo boats. 
Valeureuse: Sunk by torpedo; shortly after first | : Z : ‘ 
charge. This account, written by Lieutenant Forrest, will 
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give you a good idea of the battle ; although it was 
written so soon after the action, and contained a 
few slight errors, the information is correct, and 
when fuller accounts were published after the war, 
his description of what occurred was in no way 
contradicted. 

The experience gained was very valuable, this 
being the first occasion on which two ironclad 
fleets, supposed to be perfect in every respect, and 
supplied with every modern improvement, met and 
fairly fought for the supremacy of the sea. There 
is no doubt that our fleet had the worst of it, and 
if the Turkish admiral had attacked us early in the 
afternoon of the 2nd of June, hardly one of our 
ships would have been saved ; it is equally certain 
that if the nine torpedo boats which escaped had 
attacked us during the battle, instead of running 
away, they might, under cover of the dense smoke 
caused by the firing, have sunk or disabled every 
vessel wehad. A great deal has been said about 
the management of torpedo boats during a naval 
battle, and Admiral Doel’s arrangement was con- 
demned by many. He doesnot think that he could 
have done much better. He stated in answer to 
inquiries on the subject that experience proved 
that the eight boats which accompanied his ships 
during the great charge of the ironclads, had done 
good service in the early part of the battle, having 
sunk no less than four of the enemy’s vessels; he 
further stated that his other eleven boats would 
easily have been able to get under cover of the 
smoke and taken part in the battle but for the 
Merveille, and in ten minutes would have destroyed 
every ship of the enemy ; he was not aware of the 
enormous speed of the Merveille, otherwise the 
second flotilla which was with the Iris would not 
have been sent unprotected by that corvette. He 
expected that whilst the corvettes were engaged the 
enemy's torpedo boats would have made a dash at 
the fleet, and he trusted to his boats defending his 
larger ships with the machine guns he had pre- 
viously fitted to them for this purpose; but the 
Merveille, of whose existence he had received no pre- 
vious intimation, upsetallhis calculations; hethought 
that these boats, although most were destroyed, 
did good service, by keeping in check those of the 
enemy, and, but for them, the French and Turkish 
corvettes would have come to close quarters with 
ours, and nothing could have saved him from the 
large flotilla of the enemy; at any rate he said 
nothing of the kind was likely to occur again, for, 
now that most of his fleet was destroyed, the 
Admiralty had ordered a large number of vessels 
to be constructed, which were to be improvements 
on the Merveille. 

Admiral Doel complained bitterly of the com- 
plications in the machinery, which he said were in 
many instances quite unnecessary, such as having 
steam engines to pump water to drive hydraulic 
machines for turning turrets, &c.; he considered 
that it would be much better to let the steam- 
engine turn the turret, the more so, since the 
hydraulic machines are placed low down in the 
ship, besides being protected by armour, so that 
there is little to be feared from an enemy’s fire 
being able to cut the steam-pipes; this would not 
only economise space, but would also avoid much 
complication of machinery, and would cost less to 
construct. 

He also noticed that many of the engineers 
were not sufficiently acquainted with all parts of 
their vessels ; this was owing to their devoting 
special attention to the machines at which they 
were usually stationed, and neglecting to instruct 
themselves fully as to the position, &c., of all the 
other machines and valves, which were not under 
their immediate charge. This caused very great 
inconvenience on several of the vessels, especially 
his own, where, through the death of the hydraulic 
engineer, some of his guns were rendered useless, 
because there was nobody else on board who under- 
stood these machines. This was not altogether the 
fault of the engineers, for they were changed about 
so much from ship to ship, that, no sooner were 
they acquainted with one vessel, than their term of 
service on her expired, and they were transferred 
to another of quite a different type ; he strongly 
urged the Admiralty to change this system, and to 
appoint men, as at present, to inspect the engines, 
«&c., when they were being put on board, and let 
these same men remain with the vessel so long as she 
was in the service; he considered that a very suit- 
able set of men for this duty might be found 
amongst the most intelligent of the stokers. It 
was his opinion that if such a class were introduced 





into the service, there would be a spirit of emula- 
tion between the different vessels, as to which 
should be kept most free from defects, and gene- 
rally in the most serviceable condition, the first 
effect of which would be to prevent many vexatious 
delays on account of the engines being out of order ; 
there would also be a great saving of expense to 
the dockyard establishments for repairs to ma- 
chinery. 

There was another matter which he had long 
known, and which had been brought very promi- 
nently under his notice since the battle. The 
engineers understood thoroughly the theory of 
steam engines, but with very few exceptions they 
knew nothing about practice ; infact, were not what 
is called good workmen, and were neither able to 
do the work themselves, nor capable of showing 
the men under them how to do it, although they 
knew what had to be done ; this applied especially 
to the younger engineers. In this respect the 
Royal Navy compared very unfavourably with the 
merchant service, where the principal qualification 
for a man to be received on board a vessel as 
engineer, was his being a good workman with his 
hands, and being capable of repairing his engines 
when they broke down; certainly the Board of 
Trade were doing a great deal of harm at present 
by making a theoretical examination of the prin- 
cipal qualifications for an engineer, and ship- 
owners who are the best judges of what is required, 
and have greater experience, are strongly opposed 
to the Board of Tradein this respect. But his con- 
cern was with the Navy, and he thought that the 
engineers should be good workmen, and every in- 
ducement should be offered to the stokers to 
become proficient in using the tools necessary for 
effecting repairs. A little theory would do no 
harm to the officers whose duty it was to keep up 
the discipline in the engine room, but, for his part, 
he could not see how any amount of theory would 
mend a steam pipe which had burst, or repair a 
broken crankshaft. Although he himself knew 
very little about the theory of wave lines or meta- 
centres, and could not build a ship, he could sail 
his ship or fight her, and could teach his men how 
to repair any damages, and show them how to do 
any work which was ever the duty ofa sailor. 

This question of the engineers in the Navy, as 
well as many others of minor importance suggested 
by Admiral Doel, was most carefully considered by 
the officers who composed the Court of Inquiry ap- 
pointed for the purpose of ascertaining the causes of 
the repeated breakdowns to the machinery of the 
ships of the Channel Squadron, and other vessels 
in the Royal Navy. From the report of this com- 
mittee you will learn the cause of these accidents, 
and what became of the squadron after leaving 
Malta, also the system proposed for avoiding 
further trouble and expense with machinery, and 
improving the general position of the engineers in 
the Navy. 

(To be continued.) 








THE ELECTRIC LIGHT IN THE 
MAGASINS DU LOUVRE. 

Asarule, in attempting to ascertain the exact 
cost of a permanent electric lighting installation, 
many eauses of error are met with. Generally 
the published results are deduced from conditions 
subject to corrections and subsequently impreved by 
experience, or from figures based on too short a 
period, which does not permit of sufficient allow- 
ance being made for sinking fund and cost of 
maintenance, while the considerable differences in 
period of use during the several seasons, introduces 
another element of uncertainty. It must also be 
borne in mind that the statements as to cost are 
very frequently made by the inventor of a system, 
or by other people directly interested in showing a 
good return, and who may, therefore, not un- 
naturally be led to regard the matter in too 
favourable a light. All such causes of error are, 
however, absolutely eliminated in the installation 
we propose to describe—that of the Magasins du 
Louvre, in Paris—at once the largest and oldest, of 
any one independent installation, and which has 
during several years been subjected to an extremely 
vareful and detailed supervision. 

Considerable enterprise was required at the com- 
mencement of the year 1877, when electric lighting 
commenced to find a place in factories, to start a 
permanent installation in a place so largely fre- 
quented by the public as the Magasins du Louvre. 
It was at this time that the two proprietors, MM. 
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Chauchard and Hériot, were engaged in building the 
great Hall, Marengo, to enlarge their establish- 
ment. The Jablochkoft candle, which then had 
been invented only a few months, was already widely 
talked about, and its great simplicity rendered it very 
attractive. The proprietors of the Louvre did not 
hesitate to introduce it for their new hall, and 
during the spring and summer of 1877, it was illu- 
minated with six Jablochkoff candles of the latest 
types. Two Alliance generators supplied the current 
for this temporary installation. A more permanent 
plant was completed on the 15th September of the 
same year, the number of lamps being increased to 
nine, which was raised to 15 the 25th November 
following. In the spring of 1878, just before the 
opening of the Paris International Exhibition, 2¢ 
Jablochkoff candles were in use, of which seven 
were kept burning during the day in dark portions 
of the establishment, and the remaining 16 replaced 
at night 201 gas jets. 

Six months later the number was increased to 80, 
and the total number of candles that had been 
burnt at the end of the year was 45,000; on the 
3lst December, 1879, we tind at the Louvre, 120 
Jablochkotts, corresponding to a consumption of 
75,000 candles. Since that time the installation 
has not been very largely increased, there being 
insufficient space for tixing new machines in the 
basement of the Magasins, encumbered as it is by 
the numerous requirements of such an establish- 
ment, and of the hotel it encloses. At the present 
time the whole of the electric light plant comprises 
four are lamps, 150 Jablochkoff candles, and 58 
Edison incandescence lamps. 

The initiative of this work is due to M. Honoré, 
engineer to the Magasins du Louvre, to whom 
M. Chauchard, the only director of the establishment 
after the death of M. Heriot, intrusted the manage- 
ment of all the technical work. Despite the nume- 
rous difliculties arising from want of space and 
the execution of delicate operations in the midst of an 
incessant tlow of visitors, M. Honoré has succeeded 
in making at the Louvre a unique electrical instal- 
lation, which has been working since the com- 
mencement with highly satisfactory results. The 
great conflagration at a similar establishment—the 
Magasins du Printemps—the saving effected, and the 
sanitary improvement obtained, show the wisdom 
of the proprietors in the course they adopted at the 
Louvre, and their example is being followed at 
other large stores in Paris. 

Figs. 1, 2, and 3, on page 82 and 83, are plans 
of the ground floor, the entresol, and first story 
respectively ; the positions of all the electric lamps 
in use, and the gas burners they have replaced 
are carefully marked upon them. The ground 
floor is more completely lighted than any other 
part of the building. The distribution is as follows : 
Four Berjot are lamps, of which two are in the 
Palais Royal Hall and two in the Hall Marengo; 
111 Jablochkoff candles distributed over the whole 
floor ; some of these are carried in candelabra, and 
others are on wall and hanging brackets. Of these 
111 candles, 96 are burnt only at night, ten both 
day and night, and five during the day only ; these 
lamps replaced 1013 gas jets, so that each candle 
takes the place of 10.55 gas jets. The electric light 
is less employed in the entresol (Fig. 2), where 27 
candles are substituted for 149 gas jets, or 5.51 per 
candle. The offices of M. Honoré, the principal 
counting-house, and some other offices, contain 58 
Edison lamps, replacing the same number of gas 
jets. A large portion of the first floor, Fig. 3, is 
occupied by the Hotel du Louvre, and the number 
of candles is only nine. Before their adoption 107 gas 
burners were used, so that 11.88 were removed for 
each candle. There is thus a total of 132 Jabloch- 
koffs, which take the place of 1269 jets, or 1 per 9.61; 
at the same time the light obtained is far greater than 
it was before. The lighting of the court-yard of the 
hotel, once effected by 88 gas jets, is now illuminated 
by nine candles, or 1 for 9.77. The dining-room, 
which is very brilliant, has nine candles instead of 
22 groups of 19 jets, and four gasaliers of 72, or 
706 burners in all. Each Jablochkoff has thus 
taken the place of 78.44 jets, which were of the so- 
called one-candle type. 

The steam power, generators, &c., are placed in 
the basement, the positions being shown in Fig. 4 as 
well as to an enlarged scale, Figs. 5to8. Steam is 
supplied by two Belleville inexplosible boilers, one 
of 40 and the other of 50 horse-power, to the 
Corliss engines (Fig. 7) of 35 horse-power, con- 
structed by MM. Lecouteux and Garnier, engi- 
neers of Paris. These are coupled on to one shaft 
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driven at 70 revolutions per minute, from pulleys 
on which belting is led off to underground counter- 
shafting, which has a speed of 277 revolutions. 
From the countershaft two groups of electric gene- 
rators placed on each side of a central passage, are 
worked. These comprise: 1. A De Meritens alter- 
nating current magneto-electric machine A, worked 
at 905 revolutions, and feeding 25 candles upon 
five circuits ; 20 of these candles are on the entresol, 
and five on the ground floor. 2. A Gramme alter- 
nating current machine D, driven at 995 revolutions, 
excited by a direct current Gramme with aspeed of 
600 revolutions. These two feed 24 candles on 
eight circuits; 15 on the ground floor, and nine 
burning all day in the bedding department of the 
Louvre. 3. A De Meritens machine (B), the same 
type as before, feeding tive candles on the ground 
floor, and four Berjot arc lamps on separate cir- 
cuits. 4. A pairof Gramme machines C, of the same 
type asthe two others, feeding twelve candles on 
the ground floor, three on the entresol, and nine on 
the first floor. The circuits of these generators are 
led to a frame on which twenty-five two-way com- 
mutators are fixed ; the annexed sketch shows the 
arrangement. Commutators 1 to 5 control the 
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to 10 are on the five circuits of the De Meritens 
machine B; Nos. 11 to 18, the eight circuits of the 
Gramme machine C, and Nos. 19 to 23 the circuits 
of the Gramme machine D. Commutators 24 and 25 
command the two circuits of the exciters. 

The three complementary circuits of the D machine 
are controlled by a special commutator. These cir- 
cuits supply nine lamps, which burn constantly, and 
which take their current from one of two machines, 
it being necessary that a shift can be made from 
one to the other without any sensible extinction of 
the light. This is done by a series of commutators, 

















In this diagram 


arranged as shown in the diagram. 
a represents the group of wires of the candle 
brackets, and } the wires bringing the current for 
the night ; the current for the day is led by the 
wires of which the ends are shown connected to 


xach commutator. Of these, A controls the cur- 
tain department, B and C the bed and bedding 
department. It will be seen that by working the 
lever c in such a way as to shift the contact piece 
in the direction indicated by the arrows, the lamps 
can be simultaneously thrown on either to the day 
or night generators. The second part of the instal- 
lation also comprises two Corliss engines of 35 
horse-power each, driving from a countershaft the 
following generators: 1. A Gramme machine and 
its exciter E for twenty-four lamps. This is 
worked steadily from 9 a.m. to 10.15 p.m. (see 
Fig. 8). During the day it is employed for the 
Magasin, and at night for lighting nine lamps in 
the court-yard of the hotel, nine in the dining- 
room and six on the ground floor. It has seven- 
teen commutators, eight for the day, eight for the 
evening, and one for the exciting machine: 2, a 
pump J ; 3, an Edison generator feeding the incan- 
descence lamps; 4, a pump J!; 5, a Gramme 
machine, of the workshop type, driven at 1100 
revolutions, and employed for the power trans- 
mission, about which we shall have something to 
say; 6, a Gramme machine G for twenty-four 
Jablochkoff lamps on the ground floor, having a 
set of nine commutators for the eight circuits, and 
one for the exciter ; 7, a pair of Gramme machines 
F for twenty-four candles, and running from 
9 a.m. until the evening. During the day it sup- 
plies only five candles, but at night the number is 
increased to twenty-four on the ground floor. 

In a second article we shall carefully examine the 
financial results obtained from the installation we 
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have described, and before concluding the present 
one we will point out some of the most interesting 
features. The white brilliancy of the electric light 
does not affect the colour of any objects. Gas 
light, on the contrary, in which red and yellow 
rays predominate, throws on everything upon which 
it falls a tint which vitiates the natural shade, 
making white appear yellow, destroying blues, 
green, &c., so that any arrangement of coloured 
fabrics by gaslight is impossible. The electric 
light, on the other hand, allows of all such delicate 
operations being done as easily as in daylight, an 
advantage impossible to over estimate in such an 
establishment as the Louvre. The vitiation of the 
air by burning gas is too well-known to require 
comment. We have said that at the Louvre 1269 
bats-wing burners and 706 single candle jets have 
given place to the Jablochkoff candle. This re- 
presented an hourly consumption of about 6 ft. per 
burner, or 7600 ft. for all ; and of about .5 ft. for 
each of the small burners, or 350 ft. for the 706 
lights. Each foot of gas consumed, vitiates 23 
times its volume ; hence nearly 200,000 ft. of air 
were affected by the gas consumed in the building. 
In the electric lighting, the Jablochkoff candles, 
burning five grammes of carbon per hour, and the 
arc lamps ten grammes, the amount of air vitiated 
cannot be more than 300 ft. per hour, whichis a very 
different result. The advantage of the change is 
obvious when it is remembered what vast crowds 
throng the galleries, and how numerous the as- 
sistants are who pass the greater part of their lives 
there. As a natural consequence the temperature 
is greatly reduced, and under the management of 
the engineer to the Louvre, the danger of fire ap- 
pears to be far less than with gas. The recent 
great catastrophe at the Magasin du Printemps, to 
which we have already referred—according to 
Colonel Paris, who was called upon to examine 
and report upon the cause of that fire—appears 
certainly to have been due to gas escape. In his 
report Colonel Paris strongly recommends the use 
of the electric light in all such establishments, 
and this advice the owners of the Printemps has 
followed in their new store. As we have seen, 
the proprietors of the Louvre did not wait for 
any such catastrophe to befall them by the agency 
of gas, and they have every reason to be satisfied 
with the results they have obtained. 
(To be continued). 





ELECTRIC LIGHTING NOTES. 

Durine the last trip to America and back of the 
City of Rome, the electric light machinery supplying 
the lamps in the boiler and engine-room was run con- 
tinuously during the whole voyage with a single 
stoppage of twenty minutes for inspection in New 
York Harbour. This is probably the longest trial of 
the kind, and speaks well for the endurance of the 
Siemens apparatus on board, and for the care of the 
engineers to whom it is intrusted. 








The Maxim-Weston Electric Light Company have 
decided to abandon their City circuit pending the time 
when the Commissioners will be in a position to parcel 
out the City in large sections. The cause of this de- 
termination is stated to be the great expense of main- 
taining a central station to supply so few lights. Thus 
two of the firms who originally undertook to light the 
City of London have acknowledged that the contract 
price was quite inadequate to repay them their actual 
disbursements. The third contractors, the Brush 
Company, are much more favourably situated than the 
other two, as their lights are driven from their own 


works by a single machine, hence the cost for rent and- 


attendance is extremely small. At the same time it 
is not to be supposed that the charge they make to the 
City, 800/. a year, indemnifies them. 


The Criterion Theatre, Piccadilly, is to be lighted 
throughout with about 600 Edison incandescent lamps. 
The generating plant will comprise two Armington and 
Sims’ horizontal high speed engines, having 13 in. 
cylinder by 13 in. stroke, running at 275 revolutions 
per minute, and driving on to countershafting from 
which will be run four Edison / dynamos, each capable 
of sustaining 150 sixteen-candle lamps. Each engine 
will be pa of indicating eighty-four horse-power 
at 70 1b. pressure, and either engine will thus be able 
to take the whole load in the event of accident or 
repairs to the other. The wiring will be arranged on 
eight circuits, each under independent control by 
means of a specially designed regulator capable of 
lowering or raising the brilliancy of the lamps from 
normal candle power to xi/. The contract for the 
work, which will be carried out by the Edison Electric 








Light Company, Limited, stipulates for the completion 
of the installation by the beginning of September. 

On Thursday evening, July 19, Captain Douglas 
Galton delivered a lecture at the Parkes Museum of 
Hygiene upon ‘‘ Recent Improvements in Artificial 
Lighting and their bearing upon the Purity of Air 
in Rooms.” He said that looking back at the grada- 
tions of improvement which had taken place in arti- 
ficial lighting it had been found that each successive 
step has been of advantage to the purity of the air. 
The more imperfect the combustion in any sort of 
artificial light, the more deleterious was its effect 
upon the air of the room. Dealing with the dif- 
ferent systems of electric illumination, he mentioned 
that it had been alleged that the arc light produced 
a great deal of nitric acid. In conclusion he re- 
marked that the electric light would probably super- 
sede all others, but it was probable that the great 
advance which had been made in illumination by 
means of gas might enable that material to hold its 
own for some time longer. 





The scenery in the theatre forming part of the forth- 
coming electrical exhibition at Vienna, is being painted 
with special reference to the mode of illumination 
which is to be employed. The stage will have neither 
flies nor wings, but only double contoured flats, which 
will not be closed toward the background by a pro- 
spect, as has been usual hitherto, but by a ‘‘ horizon,” 
which will offer an almost unbounded perspective. 
One of the principal effects attempted as yet has been 
to represent a Hungarian ‘‘ Pussta,” with its perspec- 
tive view; another is a garden which will allow a 
number of shifting scenes by changes of the flats, 
while in the fairy spectacles the most various effects 
of incandescence and are lamps will be brought into 
play. A magnificent curtain of red velvet, trimmed 
with brocade, painted in the richest colours, will 
separate the stage from the auditorium. The charm- 
ing effects of the incandescence light, as at present 
exhibited at the Savoy Theatre in London, where the 
dancers carry in their hair tiny lamps, fed by small 
batteries, will also be shown at Vienna. 


The preparations for the Vienna Electrical Exhibition 
proceed very rapidly. Already a great amount of 
work has been accomplished in the main building, 
while the annexes are making rapid progress. Ad- 
jacent to the large chimney, for which 700 cubic 
metres of brick masonry have been employed, will be 
the boiler shed with two wings, built in right angles, 
each 94 metres in length; these will be connected 
with the machine hall by covered passages, and will 
occupy a space of 2250 square metres. The whole 
earthwork in the galleries and the boiler shed amounts 
to about 2000 cubic metres, while the masonry work 
measures for the boiler-house and flues 250 cubic 
metres ; for the foundations of 14 stationary boilers 
150 cubic metres, for the foundations of 22 portable 
steam-engines 150 cubic metres ; for the foundations of 
stationary engines and eight gas-engines with about 
1200 horse-power for driving the dynamo machines, 
1200 cubic metres ; for the foundations of the trans- 
mission dynamo machines, and different other arrange- 
ments about 900 cubic metres ; in all, therefore, about 
3350 cubic metres of masonry, the entire completion of 
which will take place within afewdays. Already the 
consignments of exhibits from all parts of the globe 
begin to arrive, and the places will soon be occupied 
by boilers, machines, and other objects. 

A Parliamentary paper has been issued containing 
the report of the Board of Trade respecting the appli- 
cations and proceedings of the Board under the 
Electric Lighting Act. From this statement it appears 
that by December 21 last, the date prescribed by the 
rules which the Board of Trade has issued, 106 appli- 
cations had been received. Twenty-three of these 
were promoted by local authorities, and 83 by 
companies ; 97 of the applications related to places 
in England and Wales; 8 to places in Scotland 
and one to Belfast; 35 related to London and the 
suburbs. <A list of the applications is given in 
the appendix. A fee of 50/. was received with each 
application, and in ten cases where separate orders 
have been granted for various districts included in 
an application, an additional fee of 10/. has been 
charged by the Board of Trade. The total amount of 
fees received amount to 5400/. The time for lodging 
objections was limited by the rules to two months 
from the date of the first advertisement of the applica- 
tion. It was, however, extended by a new rule to 
February 1, and eventually, after a consideration of 
the orders as deposited and of the objections which 
had been lodged against them, the Board of Trade de- 
termined on the principles upon which the applications 
should be dealt with, and on February 28 they cir- 
culated model clauses for adoption, with such modi- 
fications as might appear to be necessary. The charges 
to the public are more than covered by the fees re- 
ceived. The report is supplemented by several 
appendices. 
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BORLAND’S LIFTING INJECTOR. 

Mr. SEVERIN BorLanp, of St. Ann’s-square, Man- 
chester, has brought outa new form of injector, of which 
we annex an illustration. Its salient features are its 
perfect accessibility, and its small size, our engraving 
representing to a scale of one-half, an injector of the two 
millimetre pattern. By a few turns of a spanner the 
greater part of the casing can be removed, and the steam 
nozzle with the whole interior of the injector ‘can be 
exposed to view ; thus all possibility of binding through 
deposits from the water is prevented. Another point 
of importance is the great universality of the arrange- 
ment, which obviates the necessity of ordering injectors 
with special branches. The steam inlet is connected to 
the body by a union nut so that it will swivel in any 
direction while the overflow is delivered axially from 














the bottom. In the non-lifting type the handwheel 
and plug, used in adjusting the steam to catch the 
water, are absent, and the steam inlet is at the top. 
Referring to the illustration, it will be seen that the 
steam and water enter a mixing cone. From this, as 
is usual, they are projected across a space into a second 
nozzle, from the lower end of which the stream turns 
into the delivery pipe. The space around the nozzle 
communicates with the overflow. The whole of the 
lower part of the casing, together with the mixing 
cone, can be removed from the body, as can the upper 
part with the steam plug and cone, the joints being 
made metal to metal without packing. This injector 
has already been in use for two years with perfectly 
satisfactory results, and its small size and extreme 
handiness and adaptability should secure it an exten- 
sive employment. 








STEAM WINDLASS AND STEERING GEAR. 

Messrs. Pavt anp Co., of Dumbarton, have been 
makers of steam steering gear since 1871, but lately 
they have remodelled their apparatus, adopting a new 
and simpler form of valve motion and replacing the 
former spurwheel by worm gearing. At the late 
Engineering Exhibition they showed a very powerful 
combined hand and steam steering engine, which we 
illustrate on the present page, suitable for vessels of 
from 2000 to 2500 tons gross. The cylinders are 7 in, in 
diameter by 6in. stroke, and are mounted upon an 
entablature carried by the frames. The connecting- 
rods take hold of disc cranks at each end of the shaft, 
in the middle of which is a worm running in an oil 
box and engaging with a wormwheel of the main 
axle above it. At the other end of the same axle, 
which may either carry a chain barrel or a whelped 
pulley, as may be desired, is a spurwheel gearing 
with a pinion on the handwheel shaft. The reversing 
of each engine and the distribution of the steam is 
effected by an ordinary D valve worked by a single 
eccentric. The eccentric is not keyed upon the shaft, 
but is held between two discs or plates, and is provided 
with an enlarged eye, so that it can be moved with 
relation to the shaft, thus varying the amount of 
its eccentricity and transferring its lead from one 
side to the other. On the inside of the eye are 
two oblique slots; these engage with two pins 
projecting from a spindle, which lies in a central 
cavity of the shaft, and is connected with a sleeve, 
sliding along the shaft, by a second pair of pins 
projecting through slots. From this arrangement 
it follows that if the sleeve be moved lengthwise 








STEAM WINDLASS AND 


CONSTRUCTED BY MESSRS. M. PAUL 


of the shaft, the internal spindle goes too, carry- 
ing its pins through the oblique slots in the eccentric, | 
and obliging it to take upa fresh position, which may | 
either give an earlier cut-off or reverse the motion, | 
according to the distance travelled by the sleeve. | 
The method of moving the sleeve is very clearly | 
shown in the illustration. The handwheel shaft | 
drives by bevel wheels a vertical spindle, and this by | 
a second pair of wheels rotates a horizontal shaft, upon | 
which is a toothed wheel gearing into a long pinion | 
on a wormshaft. The wormshaft is free to move | 
endways, and by its longitudinal displacement it | 
operates the lever which moves the sleeve on the | 
crankshaft. When the wormshaft is rotated the 
worm screws itself forward through the teeth of 


STEERING GEAR. 


AND CO., ENGINEERS, DUMBARTON, 


the wormwheel, which is on the main axle, as in a nut, 
and in so doing operates the valves and starts the 
engine. As soon as the latter begins to move, it turns 
the main axle, and then the wormwheel upon it, act- 
ing upon the worm as if it were a rack, moves the 
wormshaft back again, tending to bring the machine 
to rest, the motion of the engine thus tellowing exactly 
that of the handwheel. The chainwheel is friction- 
ally connected to the axle, so that if the rudder be 
struck by a sea it can give way ; at the same time it 
operates the valves, and the engines automatically re- 
turn it to its former position. The apparatus is exceed- 
ingly compact, and can be arranged to be controlled 
from the bridge if desired, the handing wheel and indi- 
cator being connected to it by a vertical shaft. The 
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KINIPPLE'S TRAVELLING AND FOLDING BRIDGE. 
(For Notice, 


see newt Page). 
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steam windlass, which is also illustrated on the; pressing action from the differential motion of two 


same page, is worked by a pair of vertical cylinders, 
which drive a crankshaft having upon it two loose 
bevel pinions. These gear with a bevel wheel on the 
head of an upright shaft, and are alternately connected 
to the crankshaft by clutches, according to the direc- 
tion in which it is desired the capstan should revolve. 
The windlass is designed for lin. cables, and has chain 
pulleys frictionally connected with screw brakes. By 
means of the windlass head the warping may be done 
by hand, 








STEWART’S DIFFERENTIAL BLOWER 
AND EXHAUSTER. 
Stewarr’s differential blower and exhauster, con- 
structed by the York Engineering Company, Limited, 


and exhibited by them at the Royal Agricultural | . 
| rential driving motion in the position corresponding to | shaft be increased the pistons will be brought nearer 


Society’s Show, obtains its alternate sucking and com- 





radial pistons revolving in a cylindrical casing, and 
each moving alternately with a slow and quick 
velocity. Thus the cylinder is always divided by the 


| near the centre of the countershaft, as, for instance, that 


| pistons into two spaces, one of which, for a consider- | 


able portion of each stroke, grows steadily larger, pro- | 
ducing a suction, while the other becomes steadily 


smaller producing compression. The bosses of the 
two pistons are threaded on the same shaft, one being 
keyed toit, and the other having a sleeve which passes 


rential driving gear. 

Referring to the illustrations, Fig. 1 isa section of the 
apparatus when the radial pistons or vanes are at the 
greatest distance from one another, and the cylinder 
is divided into two equal parts; Fig. 2 shows the 
vanes in their closest proximity, and when they are 
moving at equal speeds. Fig. 3 illustrates the diffe- 


| centre, as shown by the dotted lines, and their motions 


| pistons always intervenes between the inlet and outlet 
| through the end bearing, and is connected to the diffe- | 
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| that of the vanes in Fig. 1, and Fig. 4 is a similar view 


| outlet ports BB, about 70 deg. apart, and communi- 


































corresponding to Fig. 2. The cylinder A has inlet and 
cating with two pipes CC. Along the axis of the 
cylinder runs the main shaft upon which is mounted 
the two radial pistons E E! ; each has a boss about half 
the length of the cylinder, its remaining portion being 
overhung, and working on the boss of the other piston. 
One boss is keyed to the shaft, while the other is ex- 
tended as a sleeve through the gland K, and carries a 
crank L!. When the apparatus is intended to deal 
with considerable pressures the pistons are provided 
with packing shoes G, pressed outwards by springs 
A, but for light pressures it is sufficient to make them 
a good fit. 

The driving is’effected by a short countershaft carry- 
ing a double armed crank having a slot running from 
end to end of its face. In this slot are two sliding 
blocks, one mounted on the pin of the crank L* on 
the loose piston, and the other on the pin of the 
crank L on the main shaft. As will be seen in 
Figs. 1, 2, and 4, the countershaft is not in the same 
line as the main shaft, but is displaced sideways for a 
certain distance, usually four-fifths of the radius of 
the crank-arms, and hence as it revolves the blocks 
on the crank-pins are obliged to slide backwards and 
forwards in the slot in the double crank to accommo- 
date themselves to the eccentricity of the countershaft. 
It follows from this that sometimes one block is very 


of the lower piston in Fig. 1, and consequently is almost 
stationary, while the other is as far as possible from the 
centre, and is consequently moving very rapidly. In 
Fig. 2 both blocks are the same distance from the 
areequal. The speeds are so arranged that one of the 
ports, and that while it travels from one to the other 
the second piston traverses the remainder of the circle, 
drawing in fluid behind it, and forcing other fluid 
before it. The motion for each piston is at first slow, 
then it grows gradually faster, until it attains its 
maximum in the position E! shown in Fig 1, after 
which it gradually becomes slow again. If the eccen- 
tricity of the countershaft with relation to the main 
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together at the moment when their velocity is 
equal, and the machine will thus deliver a larger 
volume per revolution, but with a resulting decrease 
of pressure. Conversely if a high pressure be required, 
the proportion of eccentricity to crank radius may be 
reduced, and the necessary differential power obtained, 
When absolutely uniform delivery is required, as for 
instance in gas exhausting, it is desirable to mount a 
pair of the exhausters on one bedplate end to end, with 
the eccentric driving shaft interposed between them, 
and having double-armed cranks at each end arranged 
at right angles to each other, so that the maxi- 
mum delivery of one machine is coincident with the 
minimum of the other and vice versd. For ordinary pur- 
poses, such as supply blast to cupolas and hearths, and 
for ventilating mines, ships, &c,, one machine is sufli- 
cient. 

In addition to the York Engineering Company there 
are three other licensees for the manufacture of these 
machines, each taking a district ; these are Messrs. 
Mather and Platt, Salford, the Stanton Iron Works 
Company, Nottingham, and Messrs. Ransomes and 
Rapier, Ipswich. 





KINIPPLE’S FOLDING BRIDGE. 

WE illustrate by a two-page plate, the general 
arrangement of a travelling and folding bridge now 
being constructed for the entrance to the West 
Harbour at Greenock. In another issue we shall give 
detailed drawings and particulars of this interesting 
work designed by Mr. Walter R. Kinipple, of London 
and Greenock. Resides the general views of the bridge 
on our two-page engraving, the figures on the preceding 
page show a small scale plan of the harbour and the 
site of the bridge (Fig. 1); an enlarged view of the 
harbour entrance, indicating the path of the bridge, 
and the hauling machinery (Fig. 3), and a section 
showing the position of bridge, the ways along which 
it is drawn, and the recess beneath the quay, which 
receives it, when the harbour entrance is opened to 
allow shipping to pass. As will be seen, the bridge, 
which is 103 ft. long, consists of suitable framing 
carried by a series of rollers running on rails placed 
upon piles and timbering at the bottom of the entrance. 
The roadway is supported on each side by counter- 
balanced levers, and in order to relieve the carrying 
rollers of a part of the weight of the structure, two sets 
of air-tight tanks are provided, one below and the other 
above ordinary low-water level. Water is allowed to 
flow freely in and out of the higher tanks with the rise 
and fall of the tide, and if it is at any time desired to 
remove the bridge for repairs, the valves in the tanks 
are closed at low water, and as the tide rises, the 
bridge floats, and can be easily hauled away. As will 
be seen from the figures, the bridge can be hauled into 
a recess provided for it in the quay, and beneath the 
road level by hydraulic power, and as it is moved 
the whole of the platform falls automatically, and the 
handrails fold down; the act of running the bridge 
out into place reverses the operation and raises the 
platform and handrail to their normal position. 








THE LATE MR. JOHN L. K. JAMIESON. 

In one of our ‘‘ Notes” (July 6) we briefly 
announced the sudden death of Mr. John Lennox 
Kincaird Jamieson, of Glasgow, who was for many 
years very prominently identified with the eminent firm 
of Messrs. John Elder and Co., shipbuilders and engi- 
neers ; and we now proceed to speak of the deceased 
gentleman more in detail. 

The son of a miller of good repute, Mr. Jamieson 
was born on March 27, 1826, at Milton of Campsie, 
which lies about ten miles to the north of Glasgow, 
a district which is known as the country of the 
Lennox, one of his Christian names, and his family 
was probably connected for generations with that 
part of the Scottish Lowlands and entrance to the 
Central Highlands. At the time of his decease he had 
only completed about three months of his fifty-eighth 
year, and he was still in the prime of life, possessed of 
a powerful physique and abundance of animal spirits, 
and had generally the appearance of a man likely to 
live to a good round age. At an early age (in the 
year 1844) he commenced his apprenticeship to the 
engineering trade in the Canal Basin Foundry, the 
oldest establishments of the kind in Glasgow, and 
he remained there until 1850. The firm at present 
owning the works is Messrs. Turnbull, Grant, and Jack. 
During the time of his apprenticeship the deceased 
gained a varied kind of professional experience, such 
as ever afterwards stood him in good part—millwright 
work, and constructional engineering of many sorts, 
including such as was required in connexion with col- 
lieries, iron works, &c. He then went to Messrs. 
Thomas Grendon and Co., Drogheda Iron Works, as 
manager, in 1850, and left there in 1852. He acted as 
manager over the stationary and marine engine de- 
partment of the Railway Foundry Company, Leeds, 
jeaving there in 1854, after having been in the service 
fifteen months. He was then in the Royal Navy for 
about twelve months as third-class assistant on board 
the Majestic ; and, desiring to qualify himself for the 





rank of second-class assistant, Mr. Charles Atherton, 
chief engineer of the Royal Dockyard, Woolwich, con- 
sidered Mr. Jamieson’s practical qualifications were of 
such a high order that he recommended him to appear 
personally at Somerset House. Having been appointed 
to the second class on the 7th of March, 1855, by the 
Lords Commissioners of the Admiralty, about six 
months afterwards he put himself into communica- 
tion with Captain Hope, R.N., afterwards Admiral 
Sir James Hope, who in reply wrote him that there 
was every probability of the period of service being 
reduced to one year, in which case Mr. Jamieson could 
present himself for examination in the following 
February, and that under these circumstances it was 
not worth Mr. Jamieson’s while to apply for a special 
examination for chief. Captain Hope further wrote 
that he had every reason to believe that he would 
shortly be appointed to take charge of a gunboat. 
While in the Navy, he served in the Baltic under Sir 
Charles Napier, and was at the bombardment of 
Bomersund, where he received a medal. He did not, 
however, remain in the service, but made successful 
application for the situation of Superintendent En- 
gineer of the Pacific Steam Navigation Company, and 
proceeded to Tobago, an island in the Bay of Panama, 
where the repairing work of the company was carried 
on. About 1861 he came to this country for a short 
sojourn, going back to his duties after a few months, 
and in 1863 he returned and married Miss Harvey, 
daughter of the late Bailie Harvey, of Glasgow, who 
went with him to Tobago. 

When he joined the Pacific Steam Navigation Com- 
pany, Messrs Randolph, Elder, and Co. were fighting 
their way vigorously to get the compound engine intro- 
duced into the steamships of the mercantile marine, 
The firm had already made some headway, inasmuch 
as they prevailed upon the powerful shipowning com- 
pany just named to give the engines of the new type a 
trial in their steamer Valparaiso ; this was in the year 
1856, the order for the vessel being given in the preced- 
ing year. On receiving his appointment Mr. Jamieson 
visited Glasgow and had the run for a time of the 
well-known Centre-street Engine Works, while those 
engines were in progress; and in this way he began his 
knowledge of, and experience with, the class of marine 
engines which have since effected such a momentous 
revolution in steam navigation and in the trans-oceanic 
intercourse of nations. The order for the Inca was 
given shortly afterwards. As might naturally be 
supposed those two vessels formed an interesting 
portion of the Pacific Company’s fleet as it then 
existed, and the care of their engines was a matter of 
much concern to Mr. Jamieson. 

During the ten years that he remained in the com- 
pany’s service he saw a vast change take place in 
marine steam engine economy, and he contributed in 
no mean degree to bring it about. Considering the 
fact that the engines of the Valparaiso and Inca and 
others that were sent out to the Pacific Coast in the 
early portion of that decade were new in design, it is 
but natural to suppose that the mode of carrying out 
some of the patentees’ ideas was crude rather than 
perfect ; and there is no doubt that for a time the 
engines gave a good deal of trouble to the practical 
men who had to work them. Had it not been for the 
engineering skill and ability and businesslike energy 
displayed by Mr. Jamieson, as the representative of the 
Pacific Steam Navigation Company, the compound 
engine would have had astill more uphill battle to fight 
than that which it actually did encounter; indeed, it 
was through his improvements effected here and there, 
and owing to practical suggestions which he furnished 
to Messrs. Randolph and Elder, that the complex ma- 
chine was increased initsefficiency. Then, when thenew 
form of engine had its efficiency established in the great 
Pacific fleet it became slowly and gradually adopted at 
home. We ought to remark, in this connexion, that 
the first compound engines that were made under the 
patents of Messrs. Randolph and Elder were nearly 
all for paddle-wheel steamers, and were of the four- 
cylinder diagonal type. But shortly after Mr. Jamie- 
son returned to this country the tirst pair of two- 
cylinder receiver engines were built, a type which 
is now so very general in steamships; and the strides 
which have since been made in the manufacture of 
marine engines of that type are in a great measure due 
to Mr. Jamieson’s skill as an engineer. 

He retired from the superintendentship of the 
Pacific Steam Navigation Company in 1866, and came 
home with his family. The employés of the company 
presented him with a handsome testimonial as a mark 
of their esteem, and the company recognised in a 

enerous way their appreciation of hisservices. Mr. 
Just, then chairman of the company, wrote, in his 
own name and that of his co-directors, to Mr. Jamie- 
son on his retiral, expressing his great regret at his 
severance from the company and wishing him every 
success, 

After enjoying a short rest at home Mr. Jamieson 
became general engineering manager to Messrs. 
Randolph, Elder, and Co. That firm was dissolved 
by the expiration of the co-partnership on June 30, 
1868, when the whole business passed into the hands 





of Mr. Elder, Mr. Jamieson continuing his services in 
the same capacity ; and when Mr. Elder died in the 
month of September, 1869, the general manager took 
upon himself, at the request of Mrs. Elder, the hercu- 
lean task of directing the whole business. He did so till 
the month of July, 1870, when the firm of John Elder 
was reconstituted in the way mentioned in our recent 
notice of the late Mr. John F. Ure, C.E. That gentle- 
man, Mr. Jamieson, and Mr. William Pearce then 
became the partners of the firm, and in the beginning 
of the year 1879 both Mr. Ure and Mr. Jamieson re- 
tired from the business. Itis worthy of note that the two 
— who retired from active business died within a 
ew weeks of each other. A somewhat similar coinci- 
dence happened in regard to the two gentlemen who re- 
tired from the partnership of Randolph, Elder, and Co, 
in the year 1868, namely, Mr. Randolph and his cousin 
Mr. Richard 8. Cunliff, who also passed away within a 
very brief period of each other. Before concluding the 
account of his professional career, we may briefly 
refer to the fact that in the year 1872 Mr. Jamieson 
made, or very greatly contributed to make, a most 
important modification in connexion with the compound 
engine, by introducing the three-cylinder compound 
marine engine. In that year his firm fitted such 
engines into the steamers Iberia and Liguria, which 
they built for the Pacific Steam Navigation Company. 
They proved in practice to be eminently successful, 
and they were the first of what is now recognised as 
the most perfect type of compound marine engine. 

We regret that our limited space will not permit us 
dwelling at any length on other topics suggested by 
the public career of the deceased. For a good many 
years he showed great zeal in promoting the technical 
education of the rising generation of young men, 
chietly through Anderson’s College, Glasgow, of which 
institution he was latterly president, in succession to Mr. 
Cunlitf. The Applied Mechanics classes of that insti- 
tution, conducted by Mr. W. T. Rowden, Assoc. Royal 
School of Mines, which are the most successful of the 
kind in the kingdom, received much attention from 
Mr. Jamieson. He was also many years connected 
with the Institution of Engineers and Shipbuilders in 
Scotland, and during two years recently he discharged 
the duties of the presidentship with great credit and 
etliciency. He served as Deacon of the Incorporation 
of Hammermen of the Trades House. For a period 
of nearly three years he was a member of the Town 
Council of Glasgow, and latterly he was convener 
of the Corporation Gas Works Committee, in which 
position he rendered excellent service to the citizens 
generally. He was a director of the British and 
African Steam Navigation Company and of the 
Glasgow and South-Western Railway Company. 
Within the past year he was elected vice-chairman of 
the Glasgow Chamber of Commerce. By means of his 
great force of character, his manly and courteous bear- 
ing, his great natural abilities and technical know- 
fone, combined with his willingness to work, he had 
become a very prominent public man, and was highly 
respected by those of his fellow citizens who knew 
him. For a time his colleagues will all keenly feel 
his departure from amongst them. 

The deceased has left a widow and family of one 
son and two daughters to mourn his loss, 








Tue Society or ARTS CONVERSAZIONE.—This annual 
gathering took place last night at the Fisheries Exhibi- 
tion, the company being the guests of Sir William 
Siemens, LL.D., ERS. The Prince and Princess of 
Wales honoured the occasion by their presence, making a 
prolonged stay, during which they passed through the 
principal courts. The gardens were illuminated by Chinese 
lanterns and coloured fires, while the magnificent display 
of electric light in the buildings was highly successful. 
The féte was one of the most successful of the kind for 
many years. 


Titpury Docks.—The first sod of this undertaking was 
turned on July 8, 1882, and on Wednesday last the 
directors made a visit of inspection to review the years’ 
progress. The works comprise a river entrance 300 ft. 
wide at its narrowest part, flanked by two long timber 
jetties running out at an angle of 35 deg. with the shore, 
and forming an opening 800 ft. in width. Inside the en- 
trance is a tidal basin of 19} acres area, and 26 ft. depth at 
low tides. From this basin a lock 700 ft. long by 80 ft. wide, 
will open into the main dock. Three pairs of iron gates 
will divide this lock into two lengths of 555 ft. and 165 ft. 
respectively. The main dock will have an area of 23 
acres, the average length being 1600 ft. with a width of 
600 ft., anda depth of 38 ft. at high water. Three branch 
docks will open out from the main one, each being 1600 ft. 
in length, with a width of 250 ft. or 300 ft., the total area 
of the four docks being 524 acres. There will be four large 
graving docks available for vessels of great size, and two 
of these can be thrown together, and will then be of suffi- 
cient capacity to receive the Great Eastern. The work has 
been carried on very actively during the previous year ; 
more than a million cubic yards of earth have already 
been excavated, and 40,000 are now removed each week. 
The quay wall by the entrance lock is being constructed, 
and the west walls of the lock and west branch dock are 
now commenced. The works were designed by Mr. 
Manning, and the contractors are Messrs. Kirk and 
Randall, of Woolwich, 
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THE NEW PATENT BILL. 


Mr. CHAMBERLAIN’S announcement that in future 
the specifications of patents will not be printed, 
has taken the whole body of engineers and in- 
ventors by surprise, and has already led to the pub- 
lication of a memorial, bearing most weighty and 
influential names, calling attenticn to the fact ‘‘that 
the printing and keeping all specifications on sale 
has been one of the most useful improvements 
introduced under the Patent Law Amendment Act 
of 1852; and that it has had the effect of spreading 
a knowledge of inventions in a most beneficial 
manner and at a cheap rate.” This is undoubtedly 
true, and it requires only the most elementary 
knowledge of patent matters to show that the 
whole of the real and supposed advantages to be 
conferred by the Bill, would be dearly purchased 
by the cessation of the publication of the specifi- 
cations. A few minutes spent in the sale room in 
Cursitur-street would demonstrate, to any one in 
doubt on the subject, the great importance of the 
Blue-books issued by the Patent Commissioners. 
Purchasers come and go in rapid succession all day, 
many buying large numbers, and there are frequent 
inquiries when such and such a specification will 
be issued. The first edition of each consists of 
200 copies, of which fifty or sixty are sent gra- 
tuitously to public libraries and institutions, and 
the remainder are often sold in a few days, while 





three, four, five, and even seven editions are in 
some cases called for. 

The Government proposes to publish, in place of 
the specifications, illustrated abridgments, and no 
doubt these will be most acceptable, as has been 
proved by the cordial reception of those to be found 
in our columns ; but for all legal cases, for forming 
an opinion as to the scope or extent of the claims, 
and for deciding what constitutes an infringement 
or a prior publication, they will be totally and 
entirely useless. In the United States a weekly 
list of abstracts is published, and is read or rather 
scanned by the inventing classes of that country, 
but in addition to this, complete copies of the draw- 
ings and specifications can also be obtained. The 
plan there followed is to give the whole of the 
claims, one or two views of the drawings very much 
reduced, and, in some cases, a very brief descrip- 
tion of the invention, and we have no hesitation in 
saying that quite a considerable proportion of these 
abstracts are not only useless from a legal point of 
view, but they are totally unintelligible, and serve 
no useful purpose whatever. If every invention 
enunciated a new principle it might be easy to set 
forth the points of novelty beyond mistake, but it 
is notorious that they do not, and day by day 
patentable differences grow finer and more subtle, 
and it often needs the most careful attention and 
nicest discrimination to decide whether two in- 
ventions differ sufticiently, for the later to be a 
patentable improvement on the former. 

The great difficulty in the way of the conscientious 
inventor at present lies in the labour of determin- 
ing whether his invention is novel or not, but when 
the new rule comes into execution this difficulty 
will become an impossibility. It may be taken for 
granted that five years hence a search in the 
abstracts of specifications in any popular subject 
(electric lamps for instance) would result in the 
discovery of one hundred specifications which must 
be actually inspected before the point at issue 
could be settled. If these were printed the task 
would be comparatively easy. In every large town 
they could be seen, and the first examination would 
reduce the number to five or ten. As to the re- 
mainder, which might require long and careful 
study, they could be procured by post for a few 
shillings, and perused in quiet. But with the new 
state of affairs which is promised us, all this will 
be altered. There will be only one place in the 
kingdom where specifications can be seen, and 
hence an inventor must make a journey to London 
or employ an agent. And then what a scene the 
Patent Office library would present! Some speci- 
fications would be bespoken ten deep, like a new 
novel by Ouida in a country library, and patent 
agents’ clerks would be straining their eyes in 
copying pages of manuscript that was dropping to 
pieces from the mere turning over of the leaves. 
In the trial of a patent case often as many as a 
score of previous specifications are referred to, and 
numerous copies of these have to be in the hands 
of judge, counsel, and experts, all of which will in 
future have to be in manuscript, or what is more 
probable, to be printed at the expense of the liti- 
gants, as the meaning of printed matter strikes the 
mind more keenly than that of manuscript. 

Mr. Chamberlain stated that the reason of the 
change was that the cost of printing would be too 
great. Hitherto it has always been understood that 
the Blue-books were sold at cost price, and if that 
be so it is difficult to see what inconvenience 
the continuance of the practice could bring to the 
Treasury. If it be found on examination that the 
printing department has not paid its expenses, let 
the price of the specifications be raised, for their 
sale does not depend on their cost. When they 
are bought it is because they are required, and not 
for the sake of any literary merits they may dis- 
play, and hence there can be no reason for reduc- 
ing the price below a figure that will actually recoup 
the Patent Office. If necessary the fees might be 
raised, for it is absurd to give facilities for taking 
out a patent at a post-oftice, and to force the in- 
ventor to spend a fortnight in London before he 
can know whether his invention is novel or not, 
even if that period should be sufficient to obtain a 
reasonable certainty on the matter. The effect of 
this mischievous measure will be that patents will 
be taken out wholesale without the least regard to 
their validity, and their value will decrease until no 
capitalist will be willing to risk his money upon 
them. Such a state of affairs is highly to be de- 
precated, and all those who are looking forward to 
the prospect of obtaining cheap patents should 





combine in opposing the new regulation, as they 
will find in a little time that although their patents 
may have been cheap they will be comparatively 
worthless if this decision is maintained. 


THE HUDDERSFIELD TRAMWAY 
ACCIDENT. 

THE inquest as to the death of the seven persons 
killed by the tramway accident at Hudderstield on 
July 3, was concluded on Saturday last, the 
coroner being assisted by Major-General Hutchin- 
son, from the Board of Trade. The facts of the 
incident were exceedingly simple. A train consist- 
ing of a Wilkinson tramway locomotive and one 
car became unmanageable in descending the West- 
gate on an incline of 1 in 12, and rushed down the 
hill at such a speed that all the passengers became 
alarmed, and those who were able sprang out. At 
the bottom of the incline there was a very sharp 
ourve ; the engine took it safely, but the coupling 
between jt and the car snapped, whereupon the 
latter ran off the line and overturned, killing seven 
of its passengers and injuring others. So far the 
case is perfectly clear, and the point requiring the 
chief consideration of the jury was the reason of 
the engine escaping from the control of the driver. 
Two engineers, Mr. Middleton Pratt, of Hudders- 
field, and Mr. A. G. Evans, of the locomotive de- 
partment of the Lancashire and Yorkshire Railway, 
made an examination of the engine and car, and gave 
what was practically a unanimous report. They 
found that the slide valve of the right-hand 
cylinder had moved on its spindle, that the piston 
of the same cylinder was smashed to pieces and 
the piston rod bent, while some of the fragments 
had been carried through the ports into the 
exhaust box. The automatic brake could be 
put out of action by the driver by valves on the 
steam brake connexions, and it appeared certain 
that it was inoperative at the time of the accident. 
There was no hand-brake on the engine, but there 
was one on the car, which was applied and proved 
insufficient to hold both it and the engine. Upon 
this evidence the jury found that the deceased 
persons met their deaths ‘‘ from the falling over of 
the car when running at an excessive speed, conse- 
quent upon the driver having lost control of his 
engine through the breaking of one of the pistons 
preventing him from effectually applying the re- 
versing motion,” and they censured the driver 
‘*for having, in disobedience of orders, entirely 
closed one of the valves admitting steam to the 
automatic brake, and partially closed the other, 
thereby preventing any chance it might otherwise 
have had of coming into action.” 

The former part of this finding is intelligible 
enough, but the latter requires a little explana- 
tion. The Wilkinson locomotive consists of an 
upright Field boiler, and a pair of vertical inverted 
engines of the launch type. These drive a crank- 
shaft, connected by gearing to the axle, which is 
supported upon short stiff springs. The reversing 
is effected by a lever which has only two positions, 
either up or down, there being no intermediate 
notches between the endsof the quadrant. Connectea 
with this lever is the piston of a cylinder to the lower 
part of which steam is admitted by the governor 
whenever the speed exceeds eight miles an hour, 
whereupon the lever is pushed up and the engine 
reversed. This same lever is also employed in 
stopping and starting the engine, there being no 
other means at the disposal of the driver, except 
the regulator, of arresting its speed. Besides 
reversing the engine the governor also applies a 
steam brake to the wheels, and had it been in good 
working order it ought at least to have prevented 
the speed rising to a dangerous point. The engine 
was reversed, whether by the man or the governor 
does not appear, but the one cylinder had not 
power.to hold the tram, and the driver had no more 
resources at hiscommand. Thejury recommended 
that in future the automatic brake should be secured 
in such a way that it could not be tampered with, but 
we think they would have done well to have gone 
still further, and to have suggested the provision 
of means for arresting the speed of the engine, 
which should be independent of the steam pressure. 
It is certain that the conditions of ordinary safety 
are not fulfilled when an engine intended for work 
on muddy, greasy rails, laid at inclines as steep in 
places as 1 in 11, is turned out without hand 
brakes. The greatest care on the part of manu- 
facturers cannot guarantee a total immunity from 
accident, and such mishaps as broken pistons and 
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displaced valves are so difficult to avoid at all 
times that an engine maker may fairly claim to be 
exonerated from blame foran occasional occurrence of 
them. But this justification cutstwo ways. If itbe 
conceded that it is impossible to construct an engine 
whose mechanism may not go wrong at times, then 
it follows most directly that the lives of passengers 
and passers-by should not be left dependent upon 
the integrity of such mechanism, but that addi- 
tional means of safety should be provided to be 
brought into play should the first fail. When 
the Legislature directed that automatic brakes 
should be applied to the engines, it is not to be 
supposed that it intended them to displace hand 
brakes, but to be supplemental to them, just as 
when the Board of Trade urges the use of con- 
tinuous brakes on railway companies, it is clearly 
understood that it does not contemplate the possi- 
bility of the hand brakes beingremoved. It is difti- 
cult to understand what could be the reason for their 
omission, as, in view of the work the engine was 
intended to perform, the necessity for the existence 
of a powerful hand brake which should be capable 
of skidding all the wheels of the engine was most 
patent. In its absence, it was only a question of 
time when an accident should occur upon an incline 
of 1 in 12, for the least hitch in the machinery in 
an engine which cannot be held except by the steam 
pressure is almost certain to entail serious if not 
fatal consequences. 

At the time of the inquest there was no evidence 
but that every care was taken by the makers and 
by those in charge that the engines themselves 
should be thoroughly efficient ; but two days after- 
wards, that is on Monday last, whatever remaining 
feeling of security there may have been in Hud- 
derstield, must have been dispelled, for on that day 
there were no less than three distinct accidents, 
happily not attended by bodily injury, but still 
extremely significant. In the first one a badly 
made joint blew out, emitting a stream of boiling 
water, and necessitating the drawing of the fires; 
in the second the traffic was stopped all day after 
the first journey, owing (we are quoting from 
the local papers) to the steam escaping from the 
cylinder into the chimney; and in the third the 
engine and car, in ascending Chapel Hill, which is 
the steepest gradient of any in Huddersfield, began, 
when about the middle, to run smartly back, and 
were not stopped until they reached the foot of the 
incline. These three breakdowns, taking place 
almost simultaneously, point to the fact that the 
engines ought to be placed under stricter super- 
vision, and they raise a doubt as to whether they 
are quite well designed for the work they have to do. 
The first and second miscarriages were probably 
small affairs due to carelessness on the part of the 
workmen, but the last was only saved, apparently 
by good fortune, from adding to the former list of 
killed and wounded. The margin of safety upon 
steep inclines in towns is so small that no single 
means should be omitted that will add to the 
security of passengers, whereas it would seem that 
instead of this, the ordinary precautions adopted on 
a level railroad are omitted at Huddersfield, and 
the lives of passengers are entrusted to engines that 
cannot be brought up by any other device than that 
of reversing them, and when in the middle of steep 
hillsides, suddenly commence to run back. 

But although there appears to be no difficulty in 
explaining the reason of the engine being over- 
powered in the accident investigated by the jury, 
yet it did not necessarily follow that the results 
should be fatal. The engine, in spite of its velocity, 
passed safely round the curve, while the vehicle 
behind it left the metals. The radius of the inner 
rail at the point where the accident occurred was 
40 ft., and the wheel base of the car was 5 ft., or 
thereabouts. Assuming the length of the car to 
have been 24 ft., it requires little consideration to 
see that, overhanging 9 ft. at each end, a very 
moderate check would cause it to topple forward 
until the leading platform struck the road, and 
then its centrifugal force would throw it over side- 
ways. Within twelve months three fatal cases of 
this kind have occurred at Birkenhead, Blackburn, 


and now Huddersfield ; and in every one there is | 


reason to believe that a more extended wheel base 


would have prevented the disaster. Of course with | 


the present rigid parallel axles this is impossible, 
as even now the wheels show most unmistakable 
signs of distress at every corner, and need but 
small assistance to cause them to mount the rail, 
but with a flexible base the wheels might be placed 
near the ends of the car, and would then adapt 


themselves to the sinuosities of the road; the pro- 
gress would be smoother, the traction easier, and 
curves might be taken safely at a fair speed. 


+}REENLAND. 

Baron NorDENSKIOLD is engaged on an intensely 
interesting expedition in Greenland, with the pur- 
pose of makingastrenuous endeavour to ascertainthe 
character of the interior. Almost the whole of the 
coast is now known, but, though repeated attempts 
have been made, no explorer has yet succeeded in 
penetrating fairly into what may be termed the 
interior of the country. He does not share in 
the general belief that the interior is a chaos of 
glaciers, ice, and snow ; but argues that it may be 
an extensive forest, or a treeless desert. The 
prospects of success are not very promising, but no 
one will think otherwise, than that he, before all 
comers is the man for such a forlorn expedition, 
and every one will heartily wish him good luck. 

Greenland is large enough to contain many 
enigmas and offers the most extensive area for fresh 
discoveries of any land-masses on the globe. 
Situated between latitudes 60 deg. and 82 deg. N., its 
greatest length is upwards of 1300geographical miles ; 
and its breadth, between longitude 20 deg. and 
60 deg. W., must be about 800 miles. Its area is pro- 
bably not far short of 900,000 square miles ; which, 
compared with that of Australia, is as 3 to 10. 
From what is known of the meteorology of the 
coast and surrounding seas of Greenland, it appears 
that the prevalent winds across the interior must 
be easterly in January and westerly in July. On 
the parallel of 75 deg. N., in January, the tempera- 
ture of the air on the east coast is about 10 deg., 
and on the west coast about minus 10 deg., or the 
west is 20 deg. colder than the east in this latitude. 
This does not support the theory that the winds 
deposit their moisture on the incoming shores, and 
leave the opposite shores as dry and warmer winds, 
as the phenomenon of the fvhn would require. 

In July, on the same parallel, the temperature 
of the air on the east coast is about 30 deg., while 
on the west coast it is 40 deg., or the west is now 
10 deg. warmer than the east coast ; a result equally 
opposed to the requirements of the phenomenon 
of the féhn, as a general outcome of the prevalent 
winds. It may be contended that the winds arrive 
at the interior drier and warmer than they are 
on the coasts. If so they certainly do not make 
their exit on the opposite coast warmer, and there 
is no reason to suppose that the interior air has an 
ascensional tendency, forming a barometrical de- 
pression and escaping as uppercurrents. The trend 
of the isobars over this portion of the world pre- 
cludes any hypothesis of this kind. Provided the 
interior is an extensive plain at no considerable 
level above the sea, there is amply sufficient 
land to cause a large range of temperature between 
summer and winter. In other words, the climate 
will be of the continental character, like that of 
Siberia, a warm summer, and an intensely cold 
winter. The general opinion is that the interior 
is mountainous, and at a considerable elevation 
above the sea, probably an elevated plateau viewed 
as a whole, and the climates of the littoral seem to 
suppurt this notion. Scoresby says that ‘‘ the 
weather in the months of June and July is found 
to be particularly fine upon the east coast of Green- 
land ; and the thick fogs with which the adjoining 
regions are visited seldom remain long at a time on 
the land. We frequently observed that when there 
was a thick fog-bank to the eastward the weather 
was clear near the shore ; and, sometimes in stand- 
ing to the westward we emerged, as we approached 
the land, into a clear sky and bright sunshine. 
The total freeness from clouds of the atmosphere 
near shore is often remarkable. The sun some- 
times sweeps for days together round and round 
the heavens, without for a moment being con- 
cealed by a cloud. The heat on shore is, in 
such cases, very intense. The constant action of 
the sun, without the suspension of night, produces 
an influence on the vegetation which exceeds, per- 
haps, anything that elsewhere occurs, even in the 
| finest regions of the globe. The whole process of 
vegetation, from the first mark of vitality in the 
| seed deposited in the ground to the flowering and 
seeding of another series, is accomplished in a few 
| weeks ; and this process, it is evident, must be 
completed within the limited period in every indi- 
genous plant, or its species would become extinct. 
The superior heat of the land to that of the sea was 
most remarkable and striking. When the tempers- 
ture on shore was not less than 70 deg., the thermo- 











meter on board the ship, even near the shore in 
Scoresby Sound, never rose, I believe, in the shade, 
above 40 deg.” —‘* Voyage to Greenland,” p. 343. 

On the west shore, about the same latitude as 
Scoresby Sound, there is Disco Island with its 
bays and fiords ; and of the climate of that region, 
extending from latitude 68 deg. to 70 deg. N., Dr. 
Robert Brown gives the following account in the 
Arctic Manual, p. 258: ‘During the winter the 
country is covered with snow, and the plants are 
protected under its warm covering. Darkness then 
covers the whole face of the country for about four 
months. About May and the beginning of June, 
according to the state of the season, the earth again 
begins toappear. By July the snow has generally 
cleared off all the lower grounds, and only lies in 
hollows, on the hills, or in places shaded from the 
sun. From this period until the middle of Sep- 
tember, very little snow ever falls, and the climate 
is mild, and even warm and sunny. A little rain 
also falls during most seasons. Vegetation springs 
up apace, and during the long summer day, of 
four months, soon comes to maturity. By the 
beginning of August the flowers are on the wane, 
and by the end of that month have wholly disap- 
peared. The weather of September is uncertain, 
showers of snow falling, and the nights being dark 
and cold. By October, bay ice begins to form in 
quiet harbour or inlets, and the ground gets its 
winter mantle of snow. The soil freezes hard to 
the depth of several feet (where it is sothick). and 
all nature slumbers.”’ 

Although fogs are common in Baffin’s Bay in 
summer, there is no great rainfall, so that the pre- 
valent westerly winds are not saturated with vapour, 
and even if they were, their temperature would not 
give them a large supply of vapour to carry several 
hundred miles into the interior. There seems no 
way of accounting for sufficient precipitation to create 
interior glaciers, and the probability is that the 
known glaciers extend only to a limited distance 
from the coast. Withaclear atmosphere inland, 
the constant solar radiation in summer must be 
great in heating the surface, and the counter radia 
tion in winter must produce intense cold. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In 1867, and again in 1878, the Institution of 
Mechanical Engineers held its summer meetings at 
Paris in connexion with the International Exhi- 
bitions which took place in these years in the 
French metropolis, and this year it has crossed 
the Channel for the third time, and has during the 
present week, in response to the cordial invitation 
of the Belgian engineers and ironmasters, been 
holding its meetings at Liége. Those of our readers 
who took part in the Belgian meeting of the Iron 
and Steel Institute in 1873, or who carefully fol- 
lowed the accounts of what then took place, can 
best understand how successful the proceedings on 
the present occasion have so far been. Our Belgian 
friends have so many works of interest to show, 
and are so willing to throw them open for exami- 
nation, that the difficulty has been to compress 
within the limited time available the numerous 
excursions which the local committees have been 
able to arrange. The difficulty with which the 
members have had to deal, in fact, have been not 
how to spend their time profitably and pleasantly, 
but to settle in their own minds which of the 
numerous available opportunities for the inspection 
of works they could sacrifice with the least regret. 

The proceedings commenced on Monday evening 
last, when the members were received at the Hotel 
de Ville, Liége, by the Mayor of Liége and by 
M. L. Trasenster, the President of the Association 
of Engineers from the University of Liége, and 
chairman of the Reception Committee. After a 
brief but hearty address of welcome, which was 
suitably responded to by the President of the In- 
stitution, Mr. Percy G. B. Westmacott, the latter 
gentleman proceeded to read his presidential ad- 
dress, which we print in extenso on another page, 
and for which a voteof thanks, proposed by the mayor 
and seconded by Mr. Crampton, was heartily ac- 
corded. 

The real business of the meeting may, however, 
be considered to have commenced on Tuesday last, 
when at the early hour of 8.30 a.m,, the members 
assembled at the hall of the Société d’Emulation, 
Liége, for the reading and discussion of papers. 
The minutes of the last meeting having been duly 
read and confirmed, and the list of new members 
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elected at the present meeting having been also 
read, the President, Mr. Percy G. B. Westmacott, 
announced in a brief speech that the Council had 
elected M. L. Transenster, the President of the 
Association of Engineers from the University of 
Liége, as an honorary member of the Institution, 
an announcement which was most favourably re- 
ceived by the members present. M. L. Tran- 
senster having returned thanks for his election, 
and some formal announcements having been made 
by the secretary, the reading of the papers was 
proceeded with. 


Tue Betaran Iron anpd Coat TRADES. 

The first paper placed before the meeting was 
one on the ‘ History of the [ron and Coal Trades 
in Belgium” by M. Edouard de Laveleye, of Liége, 
which was excellently read in English by the author. 
This paper (of which we commence the publication 
this week) gave an admirable account of the rise 
and progress of the Belgian coal and iron trades, 
together with much information as to their pre- 
sent condition ; and it formed an excellent intro- 
duction to the iron works and coal mines of the 
district to be subsequently visited. The paper was 
not discussed, and at its conclusion a hearty vote 
of thanks was accorded to its author. We may 
add that during the reading of M. Laveleye’s 
paper the President had to give up the chair to 
Mr. C. Cochrane, and to proceed to Brussels, 
where he had been summoned to déjeuner with the 
King of the Belgians, a mark of honour to the 
Institution which was fully appreciated by the 
meeting. 


Tue Beioran Zinc MANUFACTURE. 

The second paper read was one ‘‘On the Manu- 
facture of Zinc in Belgium” by M. St. Paul de 
Sincay, the managing director of the Vielle Mon- 
tagne Zinc Company. This is a paper which we 
shall publish in extenso hereafter, in the mean time 
we may say that it contained an excellent account 
of the present state of the zinc manufacture, and of 
the stages by which it had advanced to its present 
most important proportions. M. de Singay, the 
author of the paper, was unfortunately unable to be 
present at the meeting; but he was _repre- 
sented by M. Recourt, who opened the discussion 
by explaining, from a metallurgical point of view, 
certain points connected with the zine manufac- 
ture, which had not been fully treated in the 
paper. It had, he said, been remarked to him 
that, considering the position which the Belgian 
zine works occupy, it was unwise to show to 
strangers the processes now being employed. He 
(M. Recourt) did not, however, share that opinion, 
and he proceeded to enlarge on certain points con- 
nected with the manufacture, which had not been 
entered into in M. de Singay’s communication. The 
manufacture of zinc, he maintained, was not such 
a profitable affair as to tempt foreigners to oppose 
the Belgian works, and he proceeded to explain 
various practical difficulties connected with the 
manufacture, all of which led to extra expense. 
Amongst these were the difficulties of charging the 
various nests of retorts and of heating the latter 
with the degree of uniformity requisite to secure 
the best results. In most of the Belgian furnaces 
the retorts are placed in rows one above the other, 
and of course there is a difficulty in preventing the in- 
sufficient heating of the upper tiers of retorts and 
the excessive heating of those immediately adjoin- 
ing the fire. The size of the retorts used in Bel- 
gium had been fixed by a consideration of the 
necessity of adjusting the area of heat-transmitting 
surface to the contents, a matter which prevented 
the use of very large retorts. The necessity of 
adjusting the rate of volatilisation to suit the rate 
at which the condensation of the zinc fumes could 
be effected was likewise touched upon, as was also 
the importance of regularity in working, the fur- 
naces being kept going constantly night and day to 
secure this. Very good retorts made of clay com- 
pressed by hydraulic pressure were, M. Recourt 
observed, now being successfully introduced, and 
these could be made much thinner than the ordi- 
nary ones—a most decided advantage. Gas heating 
for the zine retorts had been successfully tried, and 
M. Recourt considered it to be particularly suitable 
for the purpose. The gas could, he observed, be 
introduced into the furnace at a low level and heated 
to 1100 deg. Cent., while the air necessary for com- 
bustion being introduced at various levels, a com- 
bustion could be maintained through the whole 
nest of retorts. 





Professor Chandler Roberts, who spoke next, 
stated that the Belgian system of zinc manufacture 
was rapidly displacing all others throughout the 
world. He asked, however, whether trouble was 
still experienced—as it was in former times—by 
the choking up of the mouths of the condensers 
by zinc deposits, and whether any success had 
attended the attempt to smelt zino in blast furnaces 
in Belgium. 

Mr. J. B. Sharp thought that the usual form of 
spelter cakes was about as bad as it could be for caus- 
ing loss by volatilisation when introduced into the 
melting furnace and for retaining the lead impurities 
which adhered to the bottom of the cakes in thin 
flakes which were not removable. If spelter pro- 
ducers would only cast them vertically in bolts 3 in. 
or 4in. in diameter, it would be a great advantage, 
asthe lead would all get together at the bottom in 
an easily detachable piece, and on dropping them 
endways into the crucible or air furnaces less oxida- 
tion would take place as less surface would be 
exposed. In order to cast them this way with 
success the spelter and the mould should both be as 
little as possible below the volatilising heat of the 
spelter, and allowed to cool slowly. All, or nearly 
all, of the lead would get to the lower part in a solid 
mass and could be knocked off when cold. 

With regard to the loss of spelter when making 
alloys of copper, he had about ten years ago 
succeeded in England in catching 90 per cent. at 
least of what went up the stack, by injecting the 
whole products of the combustion together with 
the zinc white into water by:means of a modified 
form of injection, in such a manner that they rose 
up in minute bubbles and streamlets. The result 
of this was that a grey mud was deposited in the 
tank, and the gases which passed off were almost 
colourless. However, the cost of producing the 
steam used in the steam jet absorved the profit of 
the undertaking, but he felt sure that where the 
steam (and the most suitable pressure for it was 
about 40 1b.) could be obtained from waste furnace 
gases, the operation would then become a com- 
mercial as well as a scientific success. 

M. Recourt, in replying to the discussion, men- 
tioned that the compressed clay retorts were 
especially suitable for gas-heated furnaces, while, 
as regarded one of the inquiries made by Professor 
Chandler Roberts concerning the use of the blast 
furnace for zine smelting, he replied that the use of 
such furnaces for the purpose named had not proved 
a success, and he did not anticipate that it ever 
would be. A vote of thanks having been passed 
to M. de Sineay, and to M. Recourt, the next 
paper was proceeded with. 


Tue Beet-root SuGAR MANUFACTURE. 


The succeeding paper on the list was a long and 
very interesting one by M. Mélin, of Wanze, ‘‘On 
the Manufacture of Sugar from Beetroot.” It was 
attempted to read this communication in abstract, 
but the time fixed for the adjournment of the meet- 
ing not permitting this, it was only partially read, 
the reading of the rest being adjourned to the fol- 
lowing day (Wednesday). We shall hereafter pub- 
lish this paper, which contains a vast amount of 
information concerning the subject dealt with. 

Excursions, &c. 

The afternoon of Tuesday was devoted to an 
inspection of the magnificent works of the Société 
John Cockerill, at Seraing, where the members 
were most hospitably entertained at luncheon by 
M. Sadoine, the managing director. The time and 
space at our disposal this week will not permit us to 
enter here into any description of the Seraing 
works, and we must therefore leave any such notice 
until our next number. On the Tuesday evening 
the annual dinner of the Institution was most suc- 
cessfully held at the Salle de la Légia, Li¢ge, the 
President, Mr. P. G. B. Westmacott, occupying 
the chair. 

The time at which it is necessary that this article 
should be prepared, and the fulness of the pro- 
gramme, prevent us from writing further this 
week respecting the details of the Liége meeting. 
We may, however, say that on Wednesday the pro- 
ceedings again commenced at 8.30 A.M., with a 
meeting for the reading of papers, the communica- 
tions read being the paper by M. Mélin, of Wanze, 
‘*On the Manufacture of Sugar from Beetroot ;” 
‘*On the Application of Electricity to the Work- 
ing of Coal Mines,” by Mr. Alan C. Bagot, Lon- 
don ; ‘‘On Compound Locomotive Engines,” by 
Mr. F. W. Webb, of Crewe; and an abstract of 





Herr E. Wendelstein’s paper ‘‘ On the St. Gothard 
Railway.” 

After the general meeting and luncheon, kindly 
provided at La Salle de la Légia by the engineers of 
the Li¢ége University and the colliery managers and 
the manufacturers of the district, three alter- 
native excursions were available. Of these the 
first comprised visits to the Ateliers de la Meuse, 
Sclessin Iron Works, and Horloz Collieries: the 
second included visits to the Angleur Steel Works, 
and the Ougrée blast furnaces and coke ovens, 
iron and steel works, &c. ; while the third was 
devoted to an examination of the Marihaye Col- 
lieries, and the Val St. Lambert Glass Works. 
Yesterday, Thursday, was given up entirely to two 
alternative excursions, namely, one to the Vielle 
Montagne Zinc Works and the Hazard Collieries, 
and the other to Verviers, where a number of 
woollen factories were thrown open, and where the 
members had an opportunity of examining La 
Gileppe Water Works reservoir, with its great em- 
bankment. The proceedings yesterday terminated 
with a special train to Antwerp, to-day (Friday) 
being devoted to an examination of the harbour 
works at that city, and visits to numerous works 
and places of interest. To-morrow (Saturday) two 
alternative excursions are available, the one from 
Antwerp to Ghent to visit the cotton spinning and 
weaving factories there, and M. Carels Freres’ 
Engine Works, &c., and the other vid Brussels to 
the Mariement and Bascoup Collieries, where the 
members will have the opportunity of examining 
examples of the best and most recent Belgian 
colliery practice. 


LITERATURE. 


——_—_.——_——- 

A Synopsis of Elementary Results in Pure and Applied 
Mathematics, containing Proportions, Formule, and 
Methods of Analysis, with Abridged Demonstrations. 
By G.S. Carr, B.A., late Prizeman and Scholar of 
Gonville and Caius College, Cambridge; Vol. I. and Sec- 
+ VIII. and IX. London: C. F. Hodgson and 
oon. 

Tuis is a volume of 440 pages, 93 in. by 6 in., 

principally the notes of a successful mathematical 

coach, arranged in the way to be most useful to him- 
self and to his pupils, and containing about three 
thousand numbered mathematical propositions. 

Mathematics is the most extensive of all the 
sciences, and as physical’ research is advanced the 
scope of mathematics is discovered to be wider and 
wider, and its depth more and more penetrating, 
until even matter itself is threatened to be elimi- 
nated from nature in its essence, and creation de- 
monstrated to be merely the statement of a set of 
mathematical relations fluxionally co-ordinated in 
space and time. 

To the engineer especially is a knowledge of 
mathematics necessary, not a mere smattering, but 
a modicum sufficient in its connectedness and ser- 
viceability to be a reliable synopsis of what bears 
more particularly upon his own business, and upon 
the subjects to which he may be turning his attention 
immediately outside his daily vocation. Many of our 
readers must have often expressed to themselves 
regret that they had by non-appliance lost the little 
mathematical knowledge they did possess when at 
school. The human mind, however, does not forget 
by leaking, or there would be no way of recollec- 
tion. What seems lost is there yet in almost stilled 
vibrations, but capable of being stirred again into 
vigorous action. Try such a mind with this 
synopsis of mathematics, its statements are clear 
and concise, and the connexion between the very 
beginning and its most advanced proposition is 
maintained in loops of numbered links, so that the 
student who has once had a smattering of al- 
gebra can open the volume at any place and 
thread his way back from what he does not 
know, but would like to understand, to that link 
in the chain at which his brain first beats out its 
recollection, and astonishes him by the discovery 
that he has not really lost, but only neglected, 
that knowledge which his thoughtful parents at 
great expense had been careful to have instilled 
into his youthful mind. He can then go forward 
from this point over those steps he has just tracked 
back, and he will now find that one statement in 
the numbered looped links so clearly depends from 
its predecessor that he gets on bravely to what he 
started from as a difficulty, and which is now a 
conquest. 

We write in this strain, for it expresses best 
what has been our experience with this volume 
—disappointment at knowing so little passing 
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into pleasant surprise that we had still in that 
miraculous receptacle the brain, and had had for a 
quarter of a century unread the beating thoughts 
of our school days wound up and set agoing by 
emulation then, and not run down yet, and their 
tick has now become louder and their vibrations 
amplified while at random turning over these leaves 
of condensed mathematics. 

e are not writing from the stand-point of the 
seth atician, but from that of the engineer, who 
would like to be able to follow understandingly 
whatever is properly written mathematically about 
engineering principles and all the wonderful elec- 
trical relations and the harmonic motions of what 
used to be called fire, air, earth, and water. If 
those whom this cap should fit will try it, we feel 
sure they will like it. 


NOTES. 
Maenetic Brass. 

Dvurtnc the recent researches of Professor 
Hughes, he found that certain kinds of brass are 
appreciably magnetic. This is probably due to iron 
impurities in the zinc used in making the brass 
alloy, and as brass free from magnetism is import- 
ant for making some kinds of electrical appa- 
ratus, it would be well if makers would turn their 
attention to the matter. 


A New PHOTOMETER. 

Sir John Conroy has devised an improvement in 
Ritchie’s photometer. The whitened screens are 
no longer placed so as to meet in a line and form a 
closed angle. One projects beyond the other and 
the eye sees the inside of the projecting part and 
the outside of the part of the other screen which 
is inclined to it. Light of two sources, placed on 
either side of the screens, illuminates both surfaces 
to an equal degree, which is told by the eye. A 
blackened box encloses both screens. The results 
would seem to show that this way of arranging the 
screens is preferable to the old plan. 


Tae Optica, TELEGRAPH OF MavRrItTIvs. 

The plan of telegraphing by flashing signals be- 
tween the islands of Mauritius and Reunion, which 
we announced as projected some time ago, has now 
been realised by M. Adams. He was obliged to 
forsake the station of Saint-Rose in Reunion from 
the difficulty of getting potable water; but the 
station on Nefles has proved better provided in this 
respect, though itis further away from Mauritius, 
namely, 245 kilometres. Observers in Mauritius 
can read the signals, and thus the proposed tele- 
graph may be considered practicable, though all 
the arrangements for announcing cyclones, &c., are 
not yet completed. 

A Liquip Vottatc CELL. 

In the ordinary voltaic element two solid plates 
are acted on unequally by one or more liquids. 
Mr. F. W. Clarke, an American electrician, has 
devised a cell of three non-mixable liquid strata, 
and no solid plates. In a small weather glass, 
layers of mercury, dilute sulphuric acid, and a solu- 
tion of iodine in ether were placed. Upon con- 
necting the uppermost and lowest layers with insu- 
lated wires, and introducing a galvanometer into 
the circuit, a considerable current is indicated. The 
experiment is interesting, but such an arrangement 
is hardly a practical battery. Under certain con- 
ditions, however, it might yield a constant electro- 
motive force. 

Puoro-MECHANICAL PRINTING. 

When a collotypic picture is transferred to stone 
for lithographic printing, or to metal for etching 
into a typographic block, the details are apt to clog 
during the first inking, owing to fatty matter round 
the ink becoming pressed out. A recent improve- 
ment of Mr. Swan, however, yields a transfer with 
a grain clearly and sharply defined so as to print 
well from a stone, or yield a transfer capable 
of being inked on zinc or other metal. The method 
consists in inking the collotypic plate before soaking 
itin water, and as the gelatine softens in parts, the 
ink is removed by sponging. During this opera- 
tion the ink breaks up into a clear grain free from 
the halo of grease referred to above. The process 
is not patented, and promises to give an impetus to 
photo-mechanical printing. 


THe TorPepo DiscHARGE. 

M. Stassano, a French physiologist, has commu- 
nicated some interesting experiments to the French 
Academy of Sciences on the action of curare on 
torpedoes. He finds that the muscular nerves of 
the torpedo are paralysed sooner than the nerves 
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nie the discharge ‘from the electric organ 
of the fish. Thus if the poison be administered 
until the animal is quite paralysed, it is still capable 
of giving slight electric shocks ; and when it begins 
to recover from the poison, the electric discharge 
is felt before there are signs of bodily movement. 
Other poisons, such as bergamotte, sulphuric 
ether, strychnine, and digitaline were tried with the 
same general result that the electric organ was 
active whilst the muscular power of the torpedo 
was deadened. 


A Serentum Arc-Lamp REGULATOR. 

It is well known that in the ordinary Jabloch- 
kotf candle the position of the are sinks as the 
candle burns down. M. Tomasi has recently in- 
vented a device for correcting this. He employs a 
selenium cell on which the light of the are is 
focussed by a reflector. When the light sinks, the 
cell is unaffected, and the current passing through 
it fails in strength owing to the increased resistance 
of the selenium. This current operates a relay 
which closes a local circuit in which is placed an 
electro-magnet. The relay opens the local circuit 
when the selenium cell rises in resistance, and the 
armature of the electro-magnet in the local circuit 
liberates the candle from a detent which held it 
fast. The candle being mounted on a spiral spring 
in its socket thereupon rises up by the pressure of 
the spring until the are returns to its old focus and 
the selenium cell again operates to close the relay 
circuit and hold the candle. 


ELectric PowER IN SWITZERLAND. 

The city of Geneva is about to utilise the water 
power of the Rhone for the construction of a great 
central motive power factory. The power is to be 
derived from the river at a point about a thousand 
yards above the junction of the Rhone and Arve, 
and between there and the mill of Vernier. Powers 
are solicited from the Swiss Council of State by the 
town council of Geneva to utilise this power for a 
period of ninty-nine years. The execution of the 
project will put the city of Geneva in possession of 
several thousands of horse-power cheap; it will 
develop the water service, and permit the lighting 
of the town by electricity. The Geneva State will 
undertake not to authorise any opposition scheme. 
The water power will be utilised by means of a 
dam across the river, furnished with discharge 
ways for flood waters. Turbines will be erected on 
the right bank of the river, and will be capable of 
utilising a minimum volume of 120 cubic metres 
per second with a fall of four metres. 


WatTER CONSERVATION IN AUSTRALIA. 

The South Australian Commissioner of Crown 
Lands has laid before the South Australian House 
of Assembly an exhaustive report by the Surveyor- 
General upon a water conservation scheme for the 
colony, a matter which has been engaging his 
attention for a considerable time. He begins by 
stating that already no less than 104,299]. 15s. 4d. 
has been:spent by the colony in water conservation 
works, and he proceeds to elaborate his scheme for 
irrigating arid districts, one of the essential prin- 
ciples being that every inducement should be held 
out to Crown lessees and other landowners to con- 
serve water and distribute it for fertilising the land. 
Four different methods are enumerated in the 
report, having for their object the securing of a 
water supply for stock, pasture, or the irrigation of 
crops. The first is applies able in the hill ‘country, 
where gorges are numerous, and large volumes of 
water can be imprisoned by the construction of 
narrow weirs. The second may be made available 
in undulating country. It consists in the selection 
of a natural depression, or watercourse, and the 
construction along its length of small dams at 
different levels, the upper one giving off its surplus 
waters to be caught by the second, the second in 
its turn feeding the third, and so on. The third 
system contemplates the raising of water from wells 
by mechanical means, or the use of the artesian 
principle where practicable. This method is, per- 
haps, the only one feasible on flat lands which are 
far distant from any possible source of permanent 
supply above ground. The last expedient sug- 
gested is that of making use of runlets and sluices 
to convey waters from rivers such as the Murray, 
or from lakes, such as those to be found in the 
south-east of the colony, and to some extent in 
the pastoral country around Mount Hopeless. 

Tue First ELectric TELEGRAPH. 

The idea of the practical application of the electric 

telegraph to the transmission of messages was first 





suggested by an anonymous correspondent. of the 
Scots Magazine in a letter dated Renfrew, Feb- 
ruary 1, 1753, signed C. M., and entitled ‘An 
Expeditious Method of Conveying Intelligence.” 
After very considerable trouble Sir David Brewster 
identified the writer as Charles Morrison, a native 
of Greenock, who was bred a surgeon, and experi- 
mented so largely in science, that he was regarded 
in Renfrew as a wizard, and eventually found it 
convenient to leave that town and settle in Virginia, 
where he died. Mr. Morrison sent an account of 
his experiments toSir Hans Sloane, the President 
of the Royal Society, in addition to publishing 
them anonymously, as stated above. The letter 
set forth ascheme by which a number of wires, 
equal to the letters of the alphabet, should be ex- 
tended horizontally, parallel to one another, and 
about lin. apart, between two places. At every 
twenty yardsthey were to be carried on glass supports, 
andat each end they were to project 6 in. beyond 
the last support, and have sufticient strength and 
elasticity to recover their situation after having 
been brought into contact with an electric gun- 
barrel, placed at right angles to their length about 
an inch below them. Close by the last supporting 
glass a ball was to be suspended from each wire, 
and at about asixth oran eighth of an inch below the 
balls the letters of the alphabet were to be placed 
on bits of paper, or any substance light enough to 
rise tothe electrified ball, and so contrived that 
each might reassume its proper place when dropped. 
With an apparatus thus constructed the conversa- 
tion with the distant end of the wires was carried 
on by depressing successively the ends of the wires 
corresponding to the letters of the words, until 
they made contact with the electric gun-barrel, 
when immediately the same characters would rise 
to the electrified balls at the far station. Another 
method consisted in the substitution of bells in 
place of the letters; these were sounded by the 
electric spark breaking against them. According 
to another plan the wires could be kept constantly 
charged, and the signal sent by discharging them. 
Mr. Morrison’s experiments did not extend over 
circuits longer than forty yards, but he had every 
confidence that the range of action could be greatly 
lengthened if due care were given to the insulation 
of the wires. 





INCANDESCENCE LAMPS. 
To THE EpitTor or ENGINEERING. 

S1r,—In No. 912 of your ENGINEERING I read a state- 
ment of Mr. RK. E. Crompton that ‘‘ the longest life yet 
attained by incandescent lamps has been when the con- 
tinuous currents were used.” It is not my intention to 
make a dispute out of this matter, and I have no cause 
whatever to doubt the exactness of Mr. Crompton’s state- 
ment that there have been instances of lamps fed by 
continuous currents, and whose life has been prolonged 
beyond 2000 and even 5000 hours. But the statement 
of Messrs. Ganz and Co., that incandescence lamps 
burn for a longer period. with alternating currents than 
with continuous ones, is based on prolonged experi- 
ments made in their factory as well as in the numerous 
installations carried out partly with alternating, partly 
with continuous currents. The well - authenticated 
results of these experiments lead me to think that if 
those excellent lamps which burnt for 2000 and even 
or 5000 hours had been fed by alternating currents, 
they would have attained a yet much longer burning 
durability. 

Tam, Sir, yours very truly, 
Budapest, 1883. ‘H. ZIPERNOWSRY. 


TRAMWAY TRACTION BY STATIONARY OR 
LOCOMOTIVE ENGINES. 
To THE Epiror oF ENGINEERING. 

S1r,—** A little knowledge is a dangerous thing,” and I 
am inclined to think that this old adage is singularly 
verified by the conglomeration of misstatements made by 
Mr. H. Conrad in his letter of the 20th inst., to your 
journal on the above subject, and I shall be much obliged 
if you will kindly give me space for a few remarks, which 
I hope may be sutticient to convince your correspondent 
that he has been very badly informed on all particulars 
as regards the cable tramway system. 

In the first place, Mr. Conrad is evidently of the 
opinion that cable tramways are only suitable ‘for such 
steep grades as locomotive engines cannot be worked with 
advantage on” or as he might ‘have si aid, cannot be worked 
at all on ; and I am surprised he did not gather from Mr. 
Findlay’ 3 paper (which he quotes) that the cable system 
was not introduced into Chicago for ascending steep 
grades, as that city is nearly a dead level, but that the 
tramway companies there adopted it to supersede horses 
solely on account of the wonderful engineering and 
financial success it had proved itself to be for some years 
— in San Franciscu. I may also add that in 

Philadelphia, which is a particularly level city, the 
leading tramway companies have decided to convert their 
horse trams into the cable system, after first using horses, 
then steam engines, and then again horses ; but not until 
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they had thoroughly satisfied themselves of its suitability 
by constructing and running a test line. The same has 
also been done in many of the United States cities, 
including New York. 

Mr. Conrad is also sadly out with regard to what will 
be required to carry out the cable lines now in course of 
construction in England. In the first place he has been 
“informed” that a 500 horse-power engine costing 2000I. 
is to be used, instead of which, one of about 40 horse- 
power nominal has been estimated for; he also tells us 
that ‘‘ cast-iron chairs of a large size and a very expensive 
pattern” have to be used, which I think may be most 
easily and quickly answered by saying that they weigh 
little more than some used on existing horse tramways 
for carrying the permanent way, and that they have been 
tendered for at the low figure of 4/. 9s. 6d. per ton. 

I will not enter into the subject of the relative merits 
of the Winterthur, the Wilkinson, or any other locomotive 
engine used for tramways, but I think most engineers 
will agree with me that haulage has been extensively and 
very economically used for pulling heavy trucks in the 
mining districts of this country for many years, and the 
cable tramway system is only the same thing, so con- 
structed that it can be controlled to a nicety by the car- 
driver, and carry the public through the crowded streets 
of our cities with safety and comfort. 

I am, Sir, yours obediently. 
July 25, 1883. W. N. CoLam. 


TATE’S PATENT VALVE-CLOSING 
APPARATUS. 
To tHe Epiror oF ENGINEERING. 

Srr,—In your issue of the 20th inst. there is a short 
description of this apparatus in your notice of the Engi- 
neering and Metal Trades Exhibition. As one of the 
most important functions of this successful invention has 
been overlooked we shall be obliged if you will kindly 
correct the omission. The apparatus is usually applied 
to large stationary condensing engines, and in every case 
a pipe is conducted from the condenser, terminating in a 
valve, the lever of which is raised by the rack piston rod 
of the electric apparatus, thereby raising the valve and 
admitting air to the condenser. The effect of a sudden 
rush of air into the condenser is equivalent to putting a 
brake on the engine, and as this takes place at the same 
time that the steam is shut off, the engine, no matter how 
large, can be brought to a standstill in about thirty 
seconds. This apparatus has been applied to a large 
number of engines and of all sizes up to 1000 horse-power 
with the greatest success. In several cases very serious 
accidents have been prevented, the automatic governor 
being highly sensitive, acting on every occasion when the 
nominal speed of the engine has either been reduced or 
accelerated by unexpected causes. 

In one case a heavy breakdown was prevented by the 
engine being automatically stopped, when a shaft driv- 
ing one department of a factory suddenly snapped. 
Another, when a driving rope gave way ; and a very im- 
portant case was the safe stoppage of an engine of 700 horse- 
power within twenty seconds after the main governor 
accidentally got out of gear. If the apparatus had not 
been fitted to this engine racing would immediately have 
taken place, and as the flywheel weighs over 35 tons, the 
engine would have been severely damaged. The accident 
was due to the governor being thrown out of gear, whereby 
the valve, of the Corliss type, was fully opened for steam. 
We draw the special attention of your readers to the 
connexion with the condenser, as the mere closing of the 
stop valve will not pull up a large condensing engine in a 
few seconds, but in some cases takes as much as four 
minutes for the engine to come to perfect rest, during 
which an immense amount of damage might be dorre. 

Yours faithfully, 


Duncan Bros. 
32, Queen Victoria-street, London, July 23, 1883. 





COLONEL BEAUMONT’S COMPRESSED 
AIR ENGINES. 
To THE EpiTor oF ENGINEERING. 

Str,—In the history of the Channel Tunnel discussions 
given in your last number of ENGINEERING, some figures 
are given from Colonel Beaumont’s evidence which I 
cannot quite understand. For instance, it states that 
1 cubic foot of air under 10001b. pressure per inch will 
take 3 tons of load a distance of 1 mile. Such a load on 
a level would require a tractive force of, say, 341b., and 
as 1 cubic foot of air would fill a pipe of 1 mile in length 
and .027 in. sectional area, .027 x 1000 lb.=27 1b. only, 
which is insufficient to take the 3 tons specified, even if a 
full pressure of 1000]1b. were maintained throughout. 

The next passage, where a train of 2000 tons is men- 
tioned, is obviously a misprint for 200, since only 70 cubic 
feet of compressed air are to be used. 

The following passage, where the 70 cubic feet of com- 
pressed air is only put at 2500 cubic feet when enclosed 
at atmospheric pressure, is puzzling, since at the 68 atmo- 
spheres of the 10001b. pressure, the bulk would appear 
to be 68 x 70=4760 cubic feet. 

Perhaps you, Sir, or Colonel Beaumont, would kindly 
explain the above ; and if the latter would say what ad- 
vantageous difference of effect he calculates upon by 
using the air expansively instead of at full pressure? 
giving also the average pressure all through. 

I am, Sir, your obedient servant, 

London, July 17, 1883. ENGINEER. 











Tue Surz CANAL.—The revenue of this undertaking is 
inoreasing at a great rate. In 1882 the receipts were 


2,420,953/., as compared with 2,050,974/. in 1881, and 
1,593,6197. in 1880, 





INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. Percy G. B. WESTMACOTT. 

WHEN at the birth of our Institution, in the year 1847, 
the chair was occupied for the first time by George 
Stephenson, we may question whether even the genius of 
that large-minded man carried his fertile imagination so 
far as to picture the enormous extension that would take 
place in railroads within a few years, not only in his own 
country but all over the world; covering rapidly some 
favoured portions of the earth, containing coal and iron, 
with a perfect network of rails, and sowing and reaping 
industries which would call forth a host of engineers to 
work out and to conduct. And perhaps that powerful mind 
—whose manhood doubtless was stirred by events which 
made the hearts of England and Belgium throb in unison 
in their determination to uphold and hand down to 
posterity, as the richest of all gifts and legacies, that true 
liberty which is the very life of industry and peace—even 
that mind would hardly contemplate such a scene as is 
enacted in Liége this day—a little army of British engi- 
neers, sent forth from his old Institution, by invitation 
of our old ally, this time happily to meet on a field of 
industry, whose increasing richness is largely due to the 
development of his inventions and work. 

This Institution has never before travelled out of 
England, except for the two exhibitions at Paris in 
1867 and 1878. It has now accepted the invitation 
given by the municipalities of Liége and Antwerp, by 
the Association of Engineers of the University of Liége, 
and by a large number of the foremost and most in- 
fluentia! manufacturers of the country, to visit Belgium 
—a land remarkable not only for its rapid industrial de- 
velopment of late years, but for the remote period at 
which those industries were established, and especially 
industries most interesting to engineers, such as those 
relating to iron and to coal. It seems probable that we 
are indebted to Belgians for two most important strides 
in the manufacture of iron and steel, namely, the blast 
furnace and the cementation process. The reasons for 
this belief are set forth in an interesting paper shortly to 
be read by our very able honorary local secretary, M. 
Edouard de Laveleye. In this paper the histories of the 
iron and coal trade in Belgium are so fully and clearly 
treated, that any remarks on my part, such as I might 
otherwise have ventured to make, would be wholly super- 
fluous, and I will not, therefore, dwell longer on that 
topic. 

As regards the present development of Belgian industry, 
we hope to learn much in the course of the present week ; 
and that there is much to be learnt I am well aware. 
There are several important points in which the industrial 
supremacy of Belgium is unquestioned. On two of these 
we shall be fully enlightened to-morrow morning. I 
allude to the mining and working of zinc, as set forth in 
a masterly sketch by M. St. Paul de Sincay, and to the 
manufacture of sugar from beetroot, as most exhaustively 
treated by M. Meélin. 

Another point to which I may direct attention is the 
wider and more artistic use of iron in buildings. Belgian 
architects have been bold and skilful in treating iron as 
a material for construction, while as to artistic manipu- 
lation, it is evident that they still feel the influence of 
their great artists of former days. 

But the representative of an Institution like ours, 
when thus meeting a body of his professional brethren in 
a foreign country, may be pardoned if he reviews with 
some degree of pride the position now attained by the 
engineer. For if the inventive skill of the engineer had 
not provided those appliances, on which all trades are 
dependent for cheap and rapid production, what, may I 
ask, would have been the result of the great increase in 
population which has taken place in recent times? The 
nations of Europe would be like the hordes of barbarians 
in the early ages of Christianity, who were compelled to 
overrun neighbouring countries with fire and sword, in 
order to provide an outlet for their own population. But 
the advances of commerce and industry, consequent upon 
the invention of mechanical processes and appliances, 
have enabled nations both to find work for their popula- 
tion at home, and to send their children cheaply and 
readily to unoccupied countries, where they are at once 
able to utilise and to subsist upon the boundless resources 
which those countries contain. <A great debt is therefore 
due to the engineer. It may well be questioned whether 
the world does not owe more to George Stephenson as the 
founder of the modern system of speedy transport, than to 
any of the great publit men she has produced. Nor is the 
advantage one which relates to money only ; it is a ques- 
tion of peace and prosperity, for the more people are 
occupied in peaceful industries, the less risk there is that 
they will be inclined to engage in devastating wars. 

There are other advantages following in the train of 
that immense extension of engineering progress which 
has taken place all over the world. Among these may 
be mentioned the impetus given thereby to education. 
Whilst the mere tilling of the land can be followed out 
by a man totally devoid of education, this becomes im- 
possible if he has to exercise arts requiring skilful train- 
ing. Belgium has been especially ready to recognise this 
fact, and the institutions she has established for the 
education of the working classes are justly considered a 
model for the rest of Europe. 

Again, engineering brings all other sciences into play. 
Chemical or physical discoveries, such as those of Faraday, 
would be of little practica] use if engineers were not 
ready with mechanical appliances to carry them out, and 
make them commercially successful in the way best 
suited to each. One of the latest instances of this, per- 
haps, is the application of electricity to the lighting and 
working of mines—a subject which will be dealt with in a 


* Delivered at the Li¢ge meeting, July 23, 1883, 











paper to be read before this meeting by Mr. Alan C. 
Bagot. 

The result of all this is a continual race, as it were, be- 
tween the engineers of the same country, and also between 
the engineers of different countries, in the invention of 
new and the improvement of existing appliances. The 
keen and continual attention thus bestowed upon the 
work to be done, and the means of doing it, has led engi- 
neers in general to regard speed of production as one of 
the first elements of success. There is indeed a proverb, 
“* more haste, leas speed,” but this, though true of human 
labour, which ceases to be accurate when forced beyond a 
certain rate, does not hold good of mechanical processes. 
Generally it may be said that rapidity of working not 
only reduces cost, but improves the result, and also con- 
fers great benefits from the way in which it brings out 
and perfects the highest qualities of the engineer. To be 
able to do a thing leisurely and quietly, simply requires 
the rudest materials and the rudest workmanship ; but if 
work is to be done quickly, or the appliances made to 
move quickly, the case alters. Mechanical energy in- 
creases as the square of the speed ; and so it may be said 
that the mental energy and skill required t» carry on 
work increase also at something like the square of the 
speed with which that work is performed. The materials 
used must be far stronger and far finer ; everything must 
be well proportioned and balanced; there must be the 
most perfect arrangement in each structure and in every 
part of a structure ; the most perfect workmanship in the 
fitting of those parts together; and thus we may almost 
reverse the proverb, and say of mechanical processes, 
‘* The higher the speed, the better the work.” 

This view opens out so wide a field for contemplation 
that to traverse it even rapidly would require rather a 
volume than a paper. All that can be done at present is 
to give a very few obvious illustrations of the subject. 
Take for instance the steamship with her engines and 
accessories, more especially the modern ship of war. 
There is scarcely any structure which requires so much 
care and skill, both in its design and execution ; not only 
does it involve all the problems which occur in erecting 
steam machinery on land, but in addition the vessel has 
to contend against the heavy and uncertain strains due to 
wave action during the roughest weather. Hence all parts 
of the structure, and especially the engines and boilers, 
should be so designed and constructed, and the materials 
so selected, that their weight may be reduced to the 
lowest point. Every increment of speed attempted to 
be given is accompanied with complex questions of in- 
creasing difficulty, taxing the skill and powers of the 
engineer to the utmost. The development of the com- 
pound condensing engine, for instance, is largely due to 
the marine engineer, who was driven by necessity to 
study most closely the economy of fuel, in order thereby 
to gain speed. 

The torpedo boat is an excellent example of the advance 
towards high speeds, and shows what can be accomplished 
by studying lightness and strength in combination. In 
running at 22} knots an hour an engine with cylinders of 
16 in. stroke will make 480 revolutions per minute, which 
gives 1280 ft. per minute for piston speed; and it is 
remarked that engines running at that high rate work 
much more smoothly than at lower speeds, and that the 
difficulty of lubrication diminishes as the speed increases : 
doubtless the experiments on friction which are now being 
conducted by this institution will throw light upon this 
subject. 

An important experiment in high speed in light vessels, 
which will doubtless be watched with much interest, is 
now being carried out. Mr. Loftus Perkins is building a 
steel vessel with a screw at each end : she is 150 ft. long; 
her boiler pressure will be about 800 lb. per square inch, 
and she has a four-cylinder compound condensing engine 
of 800 horse-power working on to a single crank, and 
making from 400 to 500 revolutions per minute. When 
this vessel is laden with 300 passengers, her total weight 
will not much exceed 150 tons. Should this experiment 
be successful, it will materially advance the solution of 
the problem, how to put the largest possible amount of 
propelling power into a vessel, and so to drive her at the 
highest possible speed. 

Again, in touching upon speeds, the mind naturally 
reverts to railway travelling. ere, however, it 
would seem as if for the present we had reached a 
maximum. Itissurprising how soon the speed of the 
loeomotive was brought up to something approaching its 
present limit. George Stephenson was laughed at in 
1825 for maintaining that trains would be drawn by a 
locomotive at twelve miles an hour, but the Rocket her 
self attained a speed of twenty-nine miles an hour at the 
Rainhill competition in 1329, and long afterwards ran four 
miles in 44 minutes. In 1834 the average speed of trains 
on the Liverpool and Manchester Railway was twenty 
miles anhour ; in 1838 it was twenty-five miles an hour. 
But by 1840 there were engines on the Great Western Rail- 
way capable of running fifty miles an hour with a train and 
eighty miles an hour without. In 1841 we find Stephenson 
himself ranged on the side of caution, and suggesting that 
forty miles an hour should be the highest regular speed for 
trains. Now, it is a remarkable fact that the highest 
speed at which locomotives run in ordinary practice 
scarcely seems to have been raised during the last 
twenty-five years ; on the other hand, the weight of the 
trains has been perhaps doubled. Although the average 
running time of express trains has in many cases been 
improved, this has been almost entirely due to their 
making fewer stoppages. At the same time the speed 
occasionally attained is very great. Engines on some of 
our principal lines have repeatedly run fifteen miles in 
twelve minutes, or at a speed of seventy-five miles an 
hour, and express trains run regularly at fifty-three miles 
an hour. It does not follow, however, that there is 
never to be any increase in the speed of trains, and it 
stems a point well worth consideration in what way the 
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time of transit between important centres of trade can 
be shortened. 

What are the causes which have tended to prevent any 
improvement in this particular? In the first place it may 
be said that the permanent way would suffer seriously by 
further increase in speed; but this could surely be over- 
come in time by improving the permanent way itself, 
which also remains very much in the same condition and 
of the same construction as it was twenty-five years ago. 
Again, it may be said that the running at a hi her speed 
would require more powerful engines, and hence that 
trains now worked by a single engine would require two, 
or would have to be split up into two trains at a great 
increase in running expenses. This however assumes 
that it is not possible so to improve the engine that it 
shall be able to exert a considerably higher power without 
an inadmissible increase in weight- By utilising a larger 
part of the total weight of the engine as adhesion weight, 
it would be easy to obtain the amount of adhesion re- 
quired for the increased tractive force ; and for this pur- 
pose Mr. Webb’s compound locomotive (to be described 
by the author in a paper he has prepared ak this meeting) 
which enables the number of driving wheels to be in- 
creased w itiffut the use of coupling rods, appears to merit 
particular attention. 

Another point in which improvement may possibly 
arise in the future should be noticed. On the Russian 
railways, where both coal and wood are dear, the burn- 
ing of petroleum has now taken a practical form. Our 
member, Mr. Thomas Urquhart, has been very successful 
in this direction, and is now running locomotives regularly 
which use only petroleum refuse, and which show a 
marked economy over coal or wood. To test the point, 
he prepared three locomotives of exactly the same type, 
seal started them on successive days under exactly similar 
conditions of weather, train, and section of road. The 
trips were made both ways, and the results per verst, 
including fuel required in lighting up, were as follows: 


copecks, 
Anthracite, 52.9 Russian pounds, cost 26.35 
Wood, 0.0107 “cubic s sashin, cost 23.54 


Petroleum- refuse, 27.36 Russian ‘Pounds, 
cost 11.64 
There is thus in this instance 4 an economy oc at least 50 

per cent. on the side of petroleum, the boiler pressure 

being from 120 1b. to 130 1b., and the gross load over 400 

tons. At the same time the weight of fuel used, as against 

coal, is diminished by about 50 per cent., which is a most 
important item. 

Although petroleum is scarcely a product of Western 
Europe, we have to notice on the other hand the 4 pioaged 
which has lately been made in the extraction of oil as a 
waste product from coal, &c. Mr. Jameson has extracted 
as much as nine gallons per ton from mere shale. It is 
suggested that markets for such oil will be difficult to 
find; but it seems allowable to hazard the idea that we 
may hereafter see our locomotives even in England, 
running with oi! fuel, which would be at once much lighter 
and much more easily renewed than the coal which is used 
at present, and get rid of the intolerable nuisance of 
smoke and dirt. There might in fact be an oil tank and 
a water tank side by side at every stopping station, and 
the engine would replenish her store of fuel at the same 
time as her store of water. 

For a special case where speed is not only a means of 
doing work well, but an indispensable condition of doing 
the work at all, we may take the construction of long 
tunnels. As to this we have the advantage of two very 

valuable papers on the St. Gothard Railway, prepared by 

Herr Wendelstein of Lucerne—one of them’ already pub- 

lished in our Proceedings, the other to be read at the 

present meeting. The piercing of a tunnel nine miles in 
length through the main chain of the Alps would bea 
financial if not a physical impossibility, but for the 
enormously increased speed of working which has been 
offered us by the invention of dy namite on the one hand 
and of rock-drilling machines on the other. As a result, 
we find that the St. Gothard tunnel, nine miles long, was 
completed in nine years; while the Arlberg tunnel, begun 
with the advantage of the St. Gothard experience, will be 

completed, it is confidently expected, at a rate 50 per 
cent. quicker. As regards the driving of the leading 
heading (the crucial point in tunnel work) the rate at the 
Laveno tunnel is stated to have reached 19 ft. per diem. 
Even in the hard granite of the Pfaffenspriing tunnel on 
the St. Gothard the rate of advance, with the Brandt 
hydraulic drill, reached a maximum in May, 1880, of 
13ft. per diem. At the Arlberg tunnel, I believe that 
still better results have since been attained with the same 
machine. 

Another point in which speed and perfection of work- 
manship have/gone hand in hand is the important in- 
dustry conducted with textile fabrics. When Arkwright 
first brought his inventive mind and mechanical skill to 
bear upon this subject, the tools he had to work with 
were rude compared with the tools of the present day, 
and could not produce the accurate work now attainable ; 
and therefore the speed at which he was able to drive his 
spindles was not remarkable. But our member, Mr. 
John Dodd, of Messrs. Platt Brothers, informs me that 
the average speed of mule ‘spindles at Oldham, in new 
mills with new machinery, and spinning No. 32 yarn 
from American cotton, is about 8500 revolutions per 
minute ; whilst speeds as high as 9500 or even 10,000 
revolutions have been attained. When we consider 
the delicate nature of the material under treatment, 
the disastrous result of the slightest hitch uneve- 
ness in working, and the perfection of mechanism 

required to bring up a multitude of spindles to such a 
speed from that of the comparatively slow main shaft of 
the mill, we may give every credit to the constructive 
skill which has achieved such a result. In woollen mills 
(of which we hope to see some excellent examples at 





Verviers on Thursday next) the speed is 4000 revolutions 
per minute. The progress made here has not been so 
great, mainly, in Mr. Dodd’s opinion, from wood being 
still adhered to as the material for the bobbins. Here, 
therefore, is a case where improved material may yet 
produee improved aaedn but with cotton Mr. Dodd 
considers that the extreme possibilities as to speed have 
been very nearly attained. The limit, however, is 
imposed by the feebleness of the material, not by any 
lack of skill or enterprise on the part of the engineer. 
“Tf higher speeds were required,” says Mr. Dodd, and I 
fully believe him, ‘* we could make spindles which would 
be equal to the demand.” 

The fact which lies at the basis of these results is of 
course this, that the attainment of a high speed requires 
a more perfect machine, and with a more perfect machine 
more perfect work is turned out. 

In conclusion, it should be remembered that high speed, 
especially the speed of rotation, is almost necessary to 
give perfect accuracy and steadiness to motion, as in the 
case of an ordinary spinning top, or a gyroscope, and 
again of the ingenious centrifugal machines now in use 
for separating cream, &c. The speeds which we find in 
nature are beyond all conception high, and her operations 
under those speeds are absolutely true and perfect. We 
cannot hope to vie with Nature even to an infinitesimal 
part of a fraction of her powers of speed and accuracy 
but in this as in many other great lessons taught by her, 
we see the direction in which we must travel in our efforts 
towards the perfection of work 

Finally, it is unfortunately a necessity that nations 
should still provide themselves with materials for war; 
and engineers have to devote their minds to the per- 
fecting of such materials. It does not seem impossible 
that projectiles may be gradually developed, of such pre- 
cision and devastating power as to make the existence of 
life within a certain range well-nigh impossible. Were 
this accomplished, it is clear that nations would hesitate 
more and more before rushing into a war so destructive ; 
and even if they did so, its rapid termination would 
unquestionably go far to diminish the various miseries 
which war always brings in its train. Hence it may not 
unfairly be said that the attention and skill given to the 
arts of war is really our best warrant for the continuance 
of peace. 





NOTES FROM THE NORTH. 
GuLascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s pig-iron warrant 
market was quie€, but prices ruled a turn higher than on 
Wednesday afternoon ; the close, however, was at the same 
quotations, Transactions were reported during the fore- 
noon at from 47s. 5d. up to 47s. 64d. cash, also at 47s, 8d. 
and 47s. 84d. one month, and at the close of the market 
buyers were offering 47s. 54d. cash and 47s. 8d. one month, 
with sellers near. Business was done in the afternoon at 
from 47s. 6d. down to 47s. 5d. cash, and buyers at the 
close were offering 47s. 5d. cash and 47s. 74d. one month, 
with sellers near. The market was flat and dull on 
Friday, and prices closed 1d. per ton under those of the 
previous day, and 4d. per ton under those current at the 
close of the preceding week’s business. Inthemorning busi- 
ness was reported at from 47s. 5d. down to 47s. 3$d. cash, 
also at 47s. 7d. down to 47s. 6d. one month, sellers at the 
close wanting 47s. 4d. cash and 47s. 6d. one month, with 
buyers near. There were transactions in the afternoon 
at 47s. 34d. and 47s. 4d. cash, also at 47s. 6d. one month, 
and at the “close of the market there were buyers at 
47s. 4d. cash and 47s. 6d. one month, with sellers near. 
Dulness was again the rule in Monday’s market, and 
there was a decline in prices to the extent of 3d. per ton 
compared with those of Friday. On forenoon ’Change 
business was done at from 47s. 4d. down to 47s. 2d. cash, 
also at 47s. 6d. down to 47s. 34d. one month, and there 
were sellers at the close asking 47s. 2d. cash and 47s. 4d. 
one month, with buyers near. Transactions were reported 
during the afternoon at 47s. 14d., 47s. 2d., down to 
47s. 1d. cash, also at 47s. 8d. and 47s. 2d. one month, 
sellers at the close wanting 47s. 1d. and 47s. 3d. cash and 
one month, respectively, and buyers near. Yesterday’s 
warrant market was dull at the opening, but it subse- 
quently recovered to some extent, and prices became 34. 
per ton better than those on Monday. In the course of 
the forenoon there were transactions at 47s. 04d. » 47s., and 
back to 47s. 04d. cash, also at 47s. 2d. and 47s. 2 4d. one 
month, and there were sellers at the close asking 47 s. O4d. 
cash and 47s, 24d. one month, with buyers near. Business 
was done in the afternoon at 47s. 1d. and 47s. 13d. cash, 
also at 47s. 34d. and 47s. 4d. one month, and at the close 
of the market buyers were offering 47s. 14d. cash and 
47s, 34d. one month, with sellers near. Iron changed 
hands this forenoon at from 47s. 2d. to 47s. 3d. cash, also 
at 47s. 44d, and 47s. 5d. one month, and the market closed 
with sellers at 47s. 3d. cash and 47s. 5d. one month, with 
buyers near. In the afternoon business was done at 
47s, 2d. and 47s. 13d. cash, also at 47s. 4d. and 47s. 34d. 
one month, and subsequently there were sellers wanting 
47s. 2d. cash and 47s. 4d. one month, with buyers near. 
For several days the market has been characterised by an 
absence of animation, the tendency being decidedly 
drooping. When the excellent returns in the shipping 
department are taken into consideration, together withthe 
favourable reports as to consumption at home, the state 
of things just referred to is somewhat strange. The 
amount of business done in warrants is very limited 
in extent, and there is almost no outside speculative 














buying. There is also less briskness as regards 
makers’ iron, and the orders that are being received 
from abroad are comparatively few. Some of the 


makers of special brands have reduced their quotations 
about 6d. per ton, in sympathy with the fall in the price 
of warrants. The cable advices from America report a 
dull market, and although prices there are slightly firmer, 








yet there is not much, if any, increase in the sales. As is 
usual towards the end of July, the orders from the Conti- 
nent are rather slack. Hematite pig iron is still dull, and 
the price for mixed numbers is steady at about 50s. per 
ton f.o.b. at Cumberland ports. One additional blast 
furnace has been re-lighted at Summerlee Iron Works, 
preg 115 in actual operation, as compared with 108 at 

this time last year. Last week’s shipments of pig iron 
amounted to 13,843 tons, as against 138,436 tons in the pre- 
ceding week, and 13,763 tons in the corresponding week 
of last year. Of the total there were shipped 1600 tons to 
the United States, 1875 tons to Canada, 403 tons to India, 
135 tons to Australia, &c., 8305 tons to France, 1878 tons 
to Italy, 905 tons to Germany, 200 tons to Russia, 1620 
tons to Holland, 150 tons to Spain and Portugal, and 
lesser quantities to other countries. The stock of pig iron 
in Messrs. Connal and Co,’s public warrant stores stood 
at 585,137 tons yesterday afternoon, as against 585,008 
tons yesterday week, being an increase for the wee 1 of 
only 39 tons. 


Important Sh se Nae Contracts. —Messrs. Russell and 
Co., shipbuilders, Greenock and Port-Glasgow, have just 
contri wted to build two four-masted sailing ships of 2300 
tons each. It is said that when finished, these vessels 
will be the largest sailing ships ever built on the Clyde 
exceeding in size the ship Union, recently built by the 
same firm for M. Boord, of Bordeaux. One of them has 
been ordered by a Liverpool firm, and the other by 
Messrs. Wright and Breckenridge, Glasgow. 7 will 
both have the same dimensions, namely, 300 ft. by 48 ft. 
by about 25 ft. 


The Cunard Line?  Aurania.”—In the early part of this 
month a telegram was sent home from New York an- 
nouncing a great disaster tothe Cunard steamer Aurania, 
which was then on her first voyage out to that port. It 
was at the time believed that some most extraordinary 
accident had happened to the machinery of that vessel, 
but more recently a minute investigation has been made 
onthe part of the builders (Messrs. J. and G, Thomson, 
Glasgow), by a skilled engineer whom they sent out to 
New York ; and that gentleman has wired home to say 
that the New York newspapers have very greatly exagye- 
rated the amount of damage done. Beyond the actual 
breaking of the connecting rod, which is said to be the 
result of defective forging, the ship has sustained no 
damage that cannot be repaired in a short time; and it 
is confidently anticipated that the steame? will be on her 
station again at an early date. It is worthy of special 
remark that the Aurania logged 429 knots in one day 
on her voyage out, a distance which has seldom been 
accomplished on a a voyage f from ciate ol to New York. 





NOTES FROM CLEV ELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 


good attendance on Change at Middlesbrough, but busi- 
ness was slow and prices were flat. For No. 3 Cleveland 
pig makers asked 39s. 3d. per ton, but as a matter of fact 
this quality was bought for 39s, Messrs. Connal and 
Co., the warrant storekeepers, have a stock of 73,741 tons 
at Middlesbrough. This is a decrease of 1035 tons on the 
week, In Glasgow they hold 584,911 tons. The most 
cheering feature in the iron trade is the excellent ship- 
ments from the Tees. The production of pig iron is 
enormous, but it is satisfactor ; to know that very large 

quantities are being exported, and there is a fair home 
demand. 

The Manufactured Tron Trade.—Although: the total 
output of the mills and forges is very large, there is 
still an outcry about bad trade. To-day the Board 
of Arbitration for the manufactured iron trade of the 
North of England have issued their quarterly returns, 
which regulate wages, The account says, in introducing 
these returns, ‘Having collected from the firms and 
companies belonging to or associated for this purpose 
with your Board the returns of their sales of manufactured 
iron during the three months ending June 30, 1883, and 
having verified the same sg an examination of their b wks, 
I certify the average net selling price per ton to have 
been 6/, 4s. 3d. The sales during fhe three months end- 
ing June 30, 1888, are shown as follows: Rails, 938 tons 
at an average net selling price of 5/, 16s. 1.22d. per ton; 
plates 116,490 tons at 67, 6s, 9.39d. per ton bars, 21,454 
tons at 61. 7 7s. 7.02d. per ton; and angles, 35,027 tons at 
5/, 13s. 11.99d. per ton, or a total of 173,910 tons at 
61. 4s, 2.98d. per ton.” It should be stated that the sales 
of five firms not previously included in these i are 
now given, and this to a large extent accounts for the 
inereased make. 


The South Bank Iron Works.—To-morrow (Thursday) 
the South Bank Iron Works, Middlesbrough, are to be 
offered for sale by public auction. These works have had 
a chequered career. It will be recollected in commercial 
circles that some years ago a large number of their shares, 
then known as he Imperial Iron Works, were forged, 
and that afterwards the works stopped altogether 
in bad times. Restarted witha new name, they were 
carried on only a short time, and were put in the hands 
of a liquidator. It is now stated that a gentieman in 
London is prepared to pay the creditors 10s. in the 
pound, and take over the works. Meantime the sale is to 
be held, and it remains to be seen whether this offer will 
be exceeded. 

Macuinery. — The Royal 
«a medal to Messrs. 


PriesTMAN’S DREDGING 
Agricultural Society have given 
Priestman Brothers, for the small river dredger, 
exhibited by that firm at York. This is we believe the 
first medal ever awarded by the Society for this class 

machinery. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JULY 23, 1883. 
In the Cases of Inventions communicated from Abroad the | 


Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 





Nos, 
and 
Dates, 


July17| 
3499 





3500 
3501 
3502 
3503 | 
3504 | 
3505 | 
3506 | 
3507 | 


3508 | 
3509 


3510 | 


3511 
ols | 


3513 | 
3514 | 


3515 


3516 
3517 


3518 
3519 
3520 | 





3534 | 
3535 
3536 
3537 | 
3538 
3539 
540 
3541 
3542 
3543 
3544 
345 | 
July19 
3046 
3547 | 
3548 | 


3549 | 
3550 | 


3551 
3552 
3553 | 


3556 
3957 
3558 


3559 
3560 


3561 





) 





| 
NAMES, &c., 
OF APPLICANTS. 


Allison. Spaulding, 
Hallock, & Smith. 

J. Howard and E. T. 
Bousfield, Bedford. 

Clark, Casgrain. 


G. A. Wilson, Liver- 
pool. 
G. Wilson, Liver- 


Bonneville Brown. 
J. Graham, London. 
E W. _ New York, 


J. E. “Smith and R. 
arshall, Londor. 

aut Shierholz 

Brandon. Becker, 


E. ae. Aberdare, 
lamorgan, 

ee a Bowles, rien’ 

E. an bog E. Gilbert 


Dun 
. Won and T. T, 
r, Blackburn. 
R. Walelisen andF. G. 
Lynde, Melton Mow- 


bray. 
G. Warwick, Birming- 
am. 
Lake. Cary. 
Haddan. Hencke 
and Co. 
Glaser. Hegenscheidt. 
a. 


Late. 


Hobbs and 


Congdon, 
Sprague & Sprague, 


| Bar ow, Pallansch. 
| L. Herpenstall, Milns- 
bridge, Yorks. 


| Wirth. * i um. 


Lake. Sisum. 

P. Gauchot, Paris. 
Clark. Clarke. 
Wirth. Baum. 


W. R. Hutton, Partick, 
and <A. Granger, 
Cardross, N.B. | 

| R, P. Wylie, London. 

G. Bernhardt, 
cliffe, Lanc 

W,_ Naylor, ‘Penistone, 


S J. Harrison, London 
es Glas- 


a. a8 M. Soares, Lon- 


On. 
G. Spencer, London. 
E. R. Moritz and H.C. 
Lee, London. 
R. Gosling, Ipswich. 
= London. Ken- 
needy. 
C. E. Kelway, London. 
W. Ayres, London. 
Lake. Burnett and 
Browne, 


J.J. Allen, Halifax. 


| 


J. Hampton, Lough- | 
borough. 

Lake. Larsen Rijle 
0, 
Johnson. Fixaray. 
J. Duncan. & B, 
oy Newlands, Lon- | 


H. U. Trenery and J. | 
Naylor, Sheffield. | 

Henderson. Deésgofe | 
and di Giorgio. } 

J, Heselwood, Leeds. | 

C. J. Webb, Randals- | 
town, Autrim. 


| Johnson. Thurnauer 


and Co. 
J.T. Shaw, Manches- 
ter. 
G. Hammersley and | 
ph H. Worsey, Lon- | 
on | 
M. F. ‘Roberts, London. | 
C. J. Marson, London. 


T. Johnson, London. 
W. Jaeger and C. 
A, Farwig, London. 

H. C. Webb, Worcester. 


Lake. Scott. 
C. M. Walker, London. 


Newton. Sweanor. 
E. Field, London, and 
H. Aydon, Hounslow. 





ABBREVIATED TITLES, &0, 





| Steam engines, (Complete specisica- 


tion). 
Horse rakes. 


Cigarette machines, (Complete speci- 
Jication). 
Rotary web printing machines. 


Rotary web printing machines. 


Fog signals. (Complete specification) 

Telephonic apparatus. 

Sewing machines. (Complete speci- 
fication). 

Packing for stuffing-boxes, &c. 


Decorating glass. 

Embroidering machines. 
specification). 

Weighing machines. 


(Complete 


| Stoppering bottles, &c. 


Water-closets. 
Washing, wringing, &0., machines. 


| Breaking up balls of slag, &c. 


Bicycles, tricycles, &c, 


| Electric signalling apparatus, 


Manufacture of fodder. 


Shaping blanks for chain-links, &c. 
(Complete specification). 
Rolling mills and rolls therefor. 


Holding the drawing rolls used in 
spinning machinery. 

Water wheels. 

Dyeing of aniline colours, and vessels 
therefor. 

Colouring matter. 

Preparing match sticks, &c. 

Regulators of level in steam boilers, 

Marine " 

Colouring matter. 


Refractory material. 


Raising sunken vessels, &c., 
| Reels for winding yarn, &c 


Manufacture of steel. 


Sounding bells on a buoy. 
Electric meter. 


| Velocipedes. 


| India-rubber bearing springs. 


Elimination of nitrogenous matters 
from fermented substances. 

Hose, &c., couplings. 

Obtaining fibres and juices from ve- 
getable, &c., substances. 

Ascertaining the distances of objects. 

Sash weights, &c. 

Vessels for milk, &c. 


Apparatus for feeding and gumming, 
varnishing, &c., sheets of paper. 


Ror king furnace bars and operating 


the same. 
Repeating firearms. 


Refrigerating apparatus. 


E. | Moulds employed in the manufacture 


of sugar. 
| Withdrawing beer, &c., from barrels. 
Expressing juices, &c. 


Washing machines. 


| Beetling machines, 


Pocket knives. 
Fol —_ hoods of double perambu- | 
#} otele "meters. 
Bottle stoppers. 
Manufacture of slabs, &c., for build- 
ing purposes. 
Locking screw nuts and bolts, 
Canisters, &c. 
ie ga coloured designs on wood, 


Machines for lasting boots, &c. 
Utilising the rise and fall of the tide. 


Motive power engines. 
Hot air and caloric engines 


I) 





Nos. 
and 
|| Dates. 


July19) 


3563 
|| July20 
3564 


3569 


3570 
} 


3571 | 
3572 | 


3573 | 


3580 
| July21 
581 


3582 
3583 


3584 








NAMES, &c., | ABBREVIATED TITLES, &c. 
OF APPLICANTS. 
Eyre. Spoford, | Barrels for holding liquids. 


J. A. Griffiths, Liver- 


pool. 
R. Cunningham, 
Kingston, Surrey. 
Johnson. Gaupillat. 


- Mayoh, Bolton. 


. Wordsworth, 
Leeds, & ha Lindley,| 
Manches 


Tricycles, &c, 


| Secondary batteries, &c. 


| Facilitating ball practice. 
Spinning and twisting rings, &c 
| Gas motor engines. 


Glaser. _- Water-spinn-machines. 


and Co. 
B. D. Marks, Louis- 
ville, 
U.8 


Bottle stopper fastenings. 


Kentucky, 


S.A. 
E. Harwood, Haberg- | Earthenware and glass vessels, 
| Shirt and collar studs, &c, 


ham, Lane. 
W. C. Alldridge, Bir- 
mingham. 
Groth. Paul. 
Groth. Bathe. 
Lake, Stebbins. 


| Imray. Frager and 


Michel, 


OF. Bally, Schisnen- 


werd, Switz 


bas = Harrison, Lon- 
Dy Nugent. 
Lake, André. 


mechanis 





J. BL - Warring- | Steam packing. 


Wilkins. Gimbel, 
M. Steel and T. Smales,| 
Gosforth, Northumb. 
J. F. Cooke, London. 
Mills. Fischer. 
Mills. Fischer. 
E. Dyson, Bolton. 
J. D. Sprague, London. 


Haddan. Schapiro. | 
Von Nawrocki. Flei- 
schhauer. 


J. and F. W. Petrie, 
Rochdale. 

H. Marlow, London. 

Clark. Haehnel. 

R. B. Jackson, London. 

H. C. Suft, London. 

Farquhar. Roberts. 

Lake. Richter. 

Lake. Chadwick. 


T. H. Cobley, Dun- 
stable. 


C. E. Bolton, Leeds. 

F. Windhausen, Berlin. 

Pieper. Keller-Dorian. 

Prindle. Thompson 
and Ryder. 

H. L. Pattinson, Fel- 
ling, Durham. 

Von Nawrocki. 
Lorentz. 

Wirth. Farbfabrik 
vormals Bronner. 

Von Nawrocki. 
Coppel. 

Reddie. Merrill. 

C. Collard, London. 

G, T. Jones, Oxford. 

Von Nawrocki. Werk- 
zeug und Maschi- 
nenfabrik Oerlikon. 

J. K. Thompson and 
R. Race, Leeds. 

R. Hitchcock, Taunton. 

Heineman. Rothe. 

Wirth. Klopfer. 

Lake. Spencer Arms 
C 


Edwards. A ppelt. 
3 | Clar’ ark. De Delpe ch. 


8, 


Manufacturing slabs, blocks, &c. 
File-cutting machin 
Voltaic batteries. 
Water meters, 


Producing embroidery. 
gr and time signalling 


Momatnetan of wood Screws. 
urifying mineral oils. 


Automatic steam traps. 
Heating water, &c. 


Annealing castings, 
Spinning and doubling cotton, &c. 
Connecting ropes, &c. 


Lithogra 
Perpet 


Framing photographs, &c. 
Crucible furnaces, &c, 


&e. 


hic presses. 
calendars. 


Scouring, washing, and cleansing 
wool, &c. 
| Construction toe distributor. 
Cigar-making machines. 


Case for parcels post, &c. 
Military, small 


Fanning ap 


tus. 


arms. 


para’ 
Manufacture of cotton cloth, &c. 


Corsets. 


(Complete specification). 


Treatment of straw, &c. 


Manufacture of ink. 
Purifying = and gases, 


Pantograp 
Fire an 
tion). 


Distilling coal, 


(Complete specisica- 


&e, 


Lids of boxes, &c. 


Manufacture of certain sulpho-acids. 
Pocket knives. 


Turnbuckles, &c, 
Pianoforte actions, 
Cigar holders, &c, 


Locks. 


Railway chairs. 


Implements for aautine land. 
Artificial marble, & 

Treating of le: ee. 
Repeating firearms. 


Covering drawing rollers, &c. 


Steam-coilers. 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 





1883 
1078 


2060 


2354 
3065 
3072 


3073 
3074 
3075 
3076 
8077 
3078 
3079 
3081 


3082 


3083 | 


8084 | 


I1.—Announced J uly ly 24. 























Name. No. Name. No. Name 
1883 1883 
Wirth 3086 | Hopkinson. | 3104 | Dufrené (La 
(Pickhardt).] 3087 yle, Société 
Wells and 3089 Brin and Anonyme 
Wallwork, | Brin. de Produits 
Trossin. 3090  Cayé. Chimiques) 
Fox. 3091 | Walker. 3105 Haddan 
Robinson andj 3092 | Lake(Grosse- (Menay). 
Robinson. jambe). 3106 | Thompson. 
Henderson. | 3093 | Johnson 3107  Haddan 
Deprez. (Boivin & (Toussaint) || 
Tristram and Loiseau). | 3108 | Dronstield. | 
Brereton. | 3094 Ayrton and ]| 3109 | Banner. 
Tristram and Perry. 3110 | Reichardt. 
Whitehead.} 3095 | Wirth (Kalle}] 3112 | Pumphrey. 
Clegg. and Co.). 3113 | Harrison. 
Brooke. 3097 | Dougill. 3114 | Lake 
Crossley. 3099 | Sunyé. (Bisson). 
Moyes. 3100 | Harrison. 3115 | Forbes. 
| Denny 3101 | Cleary. 3116 | Pitt 
(Yahnel). | 3102 | Coxeter and |  (Seribner) 
| Watson. | Nehmer. 3117 | Capell. 
Darby. 3103 | Hughes 3118 | Macqueen. 
3085 | Butler. { ukacs). 





oe 
ee 
mow 
o 


202 G2 
ee 
ww 
- 


3147 
3148 


3149 


3166 


3167 
3168 
3169 
3170 


3171 
3172 


3173 
3174 


oo 
ht 
~1 
ou 


3176 


























Name. No. | Name. No Name. 
1883 | 1883 
| Bosshardt 3178 | Maxim. 3241 | Lake (Lipsey) 
(Zednicek). | 3179 Harvey and | 3242 | Abel (Dave- 
| Morris. | Paddock. niere), 
| Passmore & | 3180 | Birks. 3243 | Ainsworth. 
| Cole. 3181 | Brock. 3244 Haddan 
Hochhausen. | 3183 | Bevington. (Reher). 
Day (Lloyd } 3185 | Pollak. 3245 | Wetter 
and Joly). | 3186 | Elliott. (Vincelle & 
Sidaway. 3187 | Beck (La Cayla). 
| Salomons. Société 3246 Addie(Partly 
Blake. Anonyme Addie). 
Salomons. | de Ma- 3247 | Carrick. 
| Edwards. | chines a 3248 | Whitehead. 
|  (Beumier). | Bougies et | 3249 | Morgan. 
| Wetter. | Chandelles} 3250 | Philipps. 
(Friemann) syst2me 3251 | Jordan, 
Hudson. | _ foyau). 3252 | Bock. 
| Bond, 3188 | Marcon. 3253 | Kenyon, 
Niel. 3189 | Heeley. Barnes and 
Mather. 3190 | Brunner Kenyon. 
Fraser and | (Garneri). Huggett and 
Fraser. 3192 | Craig, Craig, Swalwell. 
Wright. & Motion.} 3255 | Wright. 
Moorhouse. 3194 | Smith and 256 | Mather. 
Wiggles- Wrigley. 2é McDougall. 
worth. 3195 | Lockwood. 25 Sachs. 
Ellis. 3196 | Engel (Holm-| 3259 | Carrington. 
Devine. strom). 3260 Eades. 
Marsh. 3197 | Lake(Brown)} 3261 | Jamieson. 
Lake (Hiitte- | 3198 | Brasier. 3262 | Thornton and 
mann and } 3200 | Burgin. Milan. 
Wackerow).| 3202 | Corteen. 3263 | Sellars. 
Syer,  Gil- | 3203 | Taylor. 3264 | Terry and 
more, and | 3204 | Farrimond Scott. 
Clark. | and Whit- | 3265 | Terry and 
Morris, taker. Scott, 
Clark 3205 | Bateman. 3266 | Groth (Ciimi- 
(Roth). 3206 | Hoskins. otti and 
Colgan. 3207 | Aubert. Cimiotti). 
Johnson 3208 Henderson 3267 | Cooke. 

(Coéz and (Lateuz). 3268 Bertram. 
Coeéz). 3209 | Byron. 3269 | Haddan 
Corliss. 3210 | Stewart, (Tatham). 

Evans. 3211 | Coad. 271 | Boult 
Miller. 3212 | Diehl. (Steele). 
Shaw. 3213 | McEntegart. | 3272 Kirchenpauer 
Abel (West- | 3214 | De Arguibel. & Philippi. 
inghouse). | 3215 Marshall and | 3273 | Johnson 
Imray Holt. (Levieuz). 
(Bouhey). | 3216 Wilson and | 3274 Dyson. 
Winter. Scargill. 75 | Traill. 
Clark 3218 Lake (Lan- Traill. 
(Mitchell). guereau). | 3278 | Lake 
Feret, 3220 | Swaine and (Dunham). 
Ladame, Albrecht. 3279 | Stuart. 
and Feret. | 3221  Bradnock. 3280 | Foulis. 
Brandon Allison. 3281 | McLaren. 
(Toleke and} 32: Lamkin. 3283 | Turnbull. 
Eichhorn).| 3224 | Robinson. 3284 | Woodcock & 
Haddan 3225 Raitt. Coulter. 
(Tabour- | 3226 | Selim (Le- 3285 | Kempson. 
Moisson). maire and} 3236 | Clapham, 
Haddan | oly). Whitehead, 
(Thompson)| 3228 | Boult (Haas). and Wheel- 
Liardet. 3229 | Potter and wright. 
Lake (Bray). | Higgin. 3287 | Knowles. 
Gemmell andj] 3230 | Menzies 3288 | Lyman 
Archibald. | 3231 | Goodacre. | (Nettleton). 
Roe. 3233 | Wiest. 3290 | Dugdale. 
Lake 3234 | Lake (Lipsey)4 3291 | Blythe. 
(Waring). | 3235 Hutchins. 3293 Lines and 
Lloyd Wise ]} 3236 Smith. Kendall. 
(Burton). | 3238 | Newton (La } 3294 | Schnerzel. 
Johnson Société 3295 Mcdonnell. 
(Troemé- Anonyme | 3296 | Loe (Loe). 
Becker). Dynamite | 3297 | Abel (Urban 
Thompson Nobel). und Sihne) 
(Corbin & | 3239 Frost and 3298 | Christensen. 
Hunter). Bond. 3300 | Lake (Mace). 
Boult $240 Clark (Blitz). | 3301 | Douglass. 
( Werts). 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 


Applications jor Patents. 






































No. Name. No. Name. No. | Name. 
1883 1883 1883 
3494 Lake 3501 | Clark 3509 | Brandon 
(Stewart). (Casgrain). (Becker). 

3499 | Allison 3504 | Bonneville 3518 | Glaser 

| (Spaulding, (Brown). (Hegen- 

| Hallock, & | 3506 | Post. | scheidt). 

Smith). | 
NOTICES TO PROCEED. 
1.—Time for entering Opposition expires Friday, 
August 10, 1883. 

| 
No. Name. No. Name. No. | Name. 
1883 | 1883 1883 
1360 | | Harlow. 1429 | Conron 1485 | Ellis. 
1873 | Boult. (Conron). 1522 | Kidd and 
1378 | Bott. 1432 | Blane. Barnard, 
1382 | Edwards 1449 | Mills 1531 | Chapman, 

| (Escourron). | (Schmidt). | 1565 | Elmore 
1396 | Dawes. 1450 | Johnson (Atkins). 
1399 | Bussler. (Schulke), | 1572 | Roger. 
1404 | Carpenter. 1453 | Jackson. 1842 | Tervet. 
1405 | Von Swyn- | 1463 | Webley, 1368 Johnson 

dregt. | Bouckley, (Greindl & 

1408 | Tolson. |  & Hodges |  Poillon), 
1421 | Sugg. 1476 | Beck 922 | Pickhardt. 
1423 | Silcock, (Dawson). | 
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No. Name. 





Lloyd Wise 
(Hentschel). 
Quadling. 
Davies, 
Imray 
(Zweifel). 
Abel 
(Lorenz), 





1883 
2876 
2995 
3006 


Tullis. 

Selve. 

Sheftield and 
Wills. 

Aland. 

Jackson. 


8050 
3067 


No. Name 
1883 
3499 Allison 

(Spaulding, 
Hallock, & 
Smith). 

3504 Bonneville 
3506 
3509 Brandon 
(Becker). 





11.—Time for entering Opposition expires 


August 14, 1883. 


Tuesday, 





Name. 


Burton. 
Burton. 
Groth 
(Bourecart). 
Groth 
(Krae mer). 
yates. 


Wolfsky. 
Johnson 
(Maloney). 
Hinksman. 
Ash. 
Thompson 
(Benham, 
Richard- 
son, and 
Currier). 
Maudslay. 
Zingler. 
Russell and 
Curtis. 
Allen. 
Kendall. 
Brewer. 


No. Name. 


No. Name. 





1883 
1486 Walker and 
Beaumont. 


1489 | Deacon. 


1503 
1513 
1519 
1541 


1550 


Brandon 
(Blaguiere). 
Ordish. 
Struthers. 
Lake 
(Radiquet 
et jils). 
Bucknall & 
Bucknall. 
Gilbert and 
Gilbert. 
Baillif. 
Pieper. 
Preece and 
Langdon. 
Grant and 
Adams. 
Smedley 
(Smedley). 
Clark 
(Fisher). 
Mewbum 
(Burnichon) 





Graham. 
Meginn. 
Pieper 
(Korting & 
Lieckfeld). 
Farmer 
(Partly 
Lalanee). 
Stearn. 
Lake 
(Knell). 
Philippi. 
Haddan 
(Jackson), 
ake 
(Hughes). 
Lake (Bray). 
Qark 
(Peyre). 
Lake 


(Stewart). 
lark 
(Casgrain). 
Glaser 
(Hegen- 
scheiat). 


2667 





PATENTS SEALED. 
1.—Sealed July 20. 





Name. 


Name. 


Name. 





Lane, 
Johnson 


Montandon). 


Hebble- 
thwaite, 
Dowson, 
Lake 
( Boissier). 
Lake 
(Boissier), 
Southwell & 
Dawson. 
Cleminson. 
Swonnikoff. 
Hart. 
Atherton 
(Yule). 
Beer. 
Christian. 
Cureton. 
Thomas and 
Twynam. 
Norton. 


Hall. 
Guy. 
| Alexander 

(Frazier). 

Nienstaedt, 

Haddan 
(Capitaine). 

Henderson. 

Gay. 

Doulton. 

Lloyd Wise 
(Bauer). 


| Rowan. 


Eldred. 

Johnson 
(Neuhaus, 
Neuhaus, 
& Neuhaus 

Pieper 
(Nagel, 
Kaemp, & 
Linnen- 
briigge). 


Drewry (Van 
Vechten). 
Player. 
Abel 
(Pintsch). 
Adams and 
Teléord, 
Higgs 
(Forbes). 
Watson. 
Mills 
(Torrey). 
Higham. 
Newton 
(Chureh). 
Chipperfield. 
Gern. 
Lake (Bray). 





Il.—Sealed July 24. 


Name. No. 


Name. 


No. 


Name. 





1880 
Von Naw- 2861 
rocki 
(Haber). 
Moussard. 
Clark 
(Hubbard) 
Chatton. 286: 
Perkins. 286 
Gisborne, 
Dewrance. 
Reynolds, 
Maguire. 
Morton. 
Whitehouse, 
Lloyd. 
| Engel (Mur- 
Jahn). 
Barlow 
(Preifer & 
Ojfroy). 


2863 
2864 
23866 


2860 


| Thompson 


Clark (Murch 
& Colburn). 
Holloway, 
Biische. 
Kesseler 
(Brémer). 
Hawthorn. 
Wedekind 
(Bollinger). 


(Mast). 
Trotman, 
Stroudley & 

Cleminson, 
Zimmermann 

(Jacobsen). 
Lake (Cross). 
Clark (Zoneca 
Brierley 

(Richters). 


1880 
2888 


2890 
2893 


2896 
2897 
2898 
2900 
2903 
2904 
2906 


2910 


Haddan 
(Cummings) 
Wirth (Hoch- 
strate). 
| Elphinstone 
| & Vincent. 
Simey. 
Hicken and 
Hopewell. 
Blezard and 
Blezard. 
| Fletcher. 
Friborg. 
Lake (Chase). 
Wirth 
(Oehler). 
Lloyd Wise 
(La Société 
Meurgey et 





Name. 


Walker. 
Wirth 
(Speckhart 
and Wied- 
ma nn). 
Chubb. 
Turner. 
Link 
(Desplas). 
Chapman. 
Thompson 
(Hewett & 
Clarke). 
Lonsdale. 
Smith. 
Perrott. 





| 


Name. 


Name. 





Walton and 
Stansfield. 
Cotiart. 
Walker. 
Purnell. 
Sowerby. 
Holden, 
Burnley, 
& Fawell. 
Hedges. 
Monchablon. 


| Thomis and 


Priestley. 
Sowerby. 
Lake 

(Rounds 

and Noye). 





Cassagnes. 
Dearden. 
Pielsticker 
(Partly 
Miiller). 
Steffen. 
Powell and 
Thompson. 
Longsdon 
(Krupp). 
Rowland and 
Stidolph. 
Jackson, 
Ayrton and 
Perry, 
Lea. 


1915 
2156 


2253 





FINAL SPECIFICATIONS FILED. 


Nos. 31, 222, 226, 229, 237, 241, 251, 252, 


___ 565, all of the year 1883. _ 


PATENTS WHICH HAVE BECOME VOID, 


264, 266, 


493, 960, all of the year 1883. 


245, 250, 254, 259, 262, 272, 291, 204, 


all of 


the year 1883. 


9 
338, 


510, 


270, 277, 280, 281, 283, 284, 290, 292, 293, 327, 
396, 429, all of the year 1883. 

242, 295, 310, 315, 317, 318, 326, 333, 498, all of 
the year 1883. 

320, 321, 322, 324, 329, 408, all of the year 1883. 

209, 286, 331, 332, 335, 337, 339, 341, 342, 344, 
346, 347, 351, 352, 353, 357, 363, 392, 402, 


1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 





No. Name. 


1880 
2804 
2807 


Aird. 
Cowper and 
Sopwith. 

Haddan 
(Riese). 
Evans and 


2808 
2813 


ee. 
2814 De Bruc. 





Name. 


No. Name. 





Edmonds 
(D’ Tvernois 
ugh. 

Haddan 

(Heffter & 
Schuppli). 
Spear. 





1 
2825 


| Ashton and 
| Kinder. 
2828 | Engel 

| (Francks). 
2829 | Newton 
| (Villain), 





Cie. 
| 2912 Lake 
(Moseley). 











II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 


No. 


1876 | 
2844 


No. 


1876 

2883 Morgan- 
Brown 
(Chapman). 

2894 Whitworth. 

2900 Clark 
(Eliaers). 


Name. Name. Name. 





Barker. 
Greig. 

Woodhouse. } 2853 
Smith. 2854 
Jones. 2872 
Smith. 2873 
Eyles. 


Johnson 
(Sellers). 
Beck. 
Powers. 
Baxter. 
Wirth (Bort- 
Jeldt). 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 507. HAS BEEN PAID AND REGISTERED. 

No. 

1880 

2933 

3029 

3000 


No. Name. 
1880 
2968 
3161 
2992 
2995 | 
3001 
3007 


No. 
1880 


162 
2997 
3024 
3028 


Name. Name, 





Law and Law. 
Bagot. 
Greene. 
Foxall. 
Crossley, 
Crossley, 
and Sut- 
cliffe. 
Justice 
(Lundborg) 


Sykes, 
Wiseman, 
Clapp. 
Morgan, 
Artimini. 
Tylor and 
Tylor. 
Benn. 
‘ Seymour, 
Irvine. 


Burge. 
Buchholz. 
Haddan 

(Blacklock). 
Haddan 
(Birkenhead 
Babcock, 

Wilcox, and 

Pratt. 
MacKenzie. 
Kirk, 


3015 


3066 
3017 
3097 
3091 3116 
3114 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 














No. | 
7 7 
2993 | Tozer. 2950 Wallace and 
3164 | Brotherhood. laus. 
{ _1 2966 | Lockwood. _ 


No. 
1876 
2913 | 
2953 


Name. No. Name. Name. 





Robottom. 
Pfleiderer. 





NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 


H. A Bonneville, London. (7. W. Bracher, New York, U.S.A.) 
‘Sweat bands for hats and caps, and in machinery for making 
the same.” No. 5184 of 1380. T. W. Bracher has applied for 
leave to file a disclaimer and memorandum of alteration of certain 
parts of the said specification; any person intending to oppose 
such application must leave particulars in writing of their objec- 
tion to such proposed disclaimer and memorandum of alteration 
with the Solicitor-General’s Clerk of the Patents, at Room No. 549, 
in the Royal Courts of Justice, London, within twenty-one days 
= date of the London Gazette in which this notice is pub- 
ished. 

A.C. Fontaine, London, ‘‘Castors for furniture.” No. 2330 of 
1881. A. C. Fontaine has applied for leave to file a disclaimer 
and memorandum of alteration of certain parts of the said specifi- 
cation ; any person intending to oppose such application must 
leave particulars in writing of their objection to such proposed 
disclaimer and memorandum of alteration with the Solicitor- 
General's Clerk of the Patents, at Room No. 549, in the Royal 
Courts of Justice, London, within twenty-one days from the date 
of the London Gazette in which this notice is published. 





THE WEEK ENDING JULY 21, 1883, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specisications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
= of price and postage, and addressed to Mr. H. READER 

ACK. 


5580. Manufacture of Carbons, Candles, Elec- 
trodes, &c.: W. Cunliffe, London. [6d. 5 Figs.|—The 
backward movement ofa plunger in a cylinder draws in a charge 
of plastic carbon or other material which is forced by the forward 
stroke through dies or formers kept closed during the com- 
pression of the material. Referring to the illustration, two 
plungers a connected by rods b work respectively intwo cylinders. 
The ends of the rods b have respectively rightand left hand screws 
upon which a sleeve provided with a handwheel works, by which 





arrangement the capacity of the two chambers, and therefore the 
size of the carbons, can be regulated. In front of the ends of the 
chambers are fixed dies or formers d having suitable numbers of 
apertures, each of the size or shape it is intended to mould the 
carbon. The diesare held in position by clamp pieces, on each 
side of which are guides e provided with grooves in which slides a 


bar with crosshead which moves across the apertures and opens 
or closes them as required. Valves f are kept in position by 
weighted levers, which, when the pressure exceeds a determined 
limit, rise and cause the crosshead to move across the apertures 
and allow the carbon to be forced through the dies. In the back- 
ward movement of the plunger a fresh supply of material is drawn 
in through hoppers. The plungers are operated by hydraulie or 
other pressure admitted through valves, which are provided with 
tappet levers i hinged to the valve chest ¢ and attached to spindles 
operating the valves, At the end ofeach stroke, these levers i are 
alternately struck by the handwheel, and operate the shide 
valve and cause the crosshead, at the end of the cylinder in which 
the instroke is just completed, to be moved in front of the aper- 
tures of the die by means of the rcds (2, (November 23, 1882). 


5647.° Machines for Moulding or Shaping Cla 
or Earthenware Cans, Jars, &c.: W. Crawford, 
Glasgow. [4d.]—The object is to automatically mould and 
shape the clay or plastic material used in the manufacture of 
cans, jars, &e. (November 28, 1882). 

5656. Steam Boiler with Rapid Circulation: 
H. Matheson, Barnes, Surrey. ([2d.)—A series of socket 
ferrules are connected in a continuous line so as to have a free 
passage horizontally. To each ferrule both above and below is 
attached a tube whose opposite emd is closed. Within each lower 
tube is arranged a perforated diaphragm to which a short tube 
is affixed a little distance below the ferrule, and with its top end 
just above the water level. The short tube also passes through 
another diaphragm provided with a nozzle which puts the upper 
body of water into contact with that in the lower tube. (Void, 
rn ‘roe having neglected to file a specification. November 28, 

882). 


5669. y= nn for Measuring or Indicating 
Electric Currents: J. Blyth, Glasgow. [(d. 3 Figs.) 
—The currents are caused to pass through the coils of a solenoid 
within which is an iron core attached to one end of a helical 
metal spring having its other end adjustably fixed. Referring to 
Fig. 1, the solenoid or hollow cylindrical coil 4 is fixed with its 
axis vertical upon a base of wood fitted with levelling screws and a 
spirit level, and is preferably enclosed in a brass casing. A hollow 
core 9 consisting of a thin tube of soft iron is suspended with its axis 
coincident with that of the solenoid and with its lower part within 
the solenoid. The core 9 is attached to the lower end of a spiral 
or other spring attached at its upper end, by means of a screwed 
spindle and a pair of screwed nuts, to the top of a tube 11, which 
can slide vertically within an outer tube fixed to the top of the 
solenoid case. The inner tube 11 carries a series of rack teeth 
passing through a slot in the outer tube and engaging with a 
pinion 16 supported by the outer tube. <A scale is fixed on the 








outer tube and a vernier on the inner tube, and when no current 
is passing the tube 11 is brought to the zero position, and also by 
means of the screwed spindle the core 9 is brought to its zero 
position, which is determined by means of a small sight hole 17 
provided with a cross-hair and two fine horizontal lines on the 
core. The current to be measured is then passed through the 
solenoid and by means of the pinion 16 the core is again brought 
to its zero position, the position of the vernier on the scale accu- 
rately determining the current passing. Fig. 2 shows a modifi 
cation of this arrangement. The solenoid 4 consists of a single 
volute of insulated copper ribbon enclosed in a case. A semi- 
circular frame having a graduated dial is mounted above it, and 
above the centre of the solenoid case a piece of soft iron or a 
permanent magnet 26 is supported on pivots, and has fixed to it a 
pointer. If soft iron is used it is pivotted near one of its ends 
and is provided with a counterbalance of brass. The piece 26 has 
fixed to it below its centre a small brass weight 28 to counter- 
balance the force of the solenoid. Two such pieces of soft iron 
may be pivotted so that their pointers move in opposite direc- 
tions. If a permanent magnet is used the instrument also indi- 
cates the direction of the current. (November 29, 1882). 


5672. Regulating Apparatus for Steam Engines: 
A. Budenberg, Manchester. ((. F. Budenberg, Buckau- 
Madgeburg.) (6d. 3 Figs.]}—The steam is admitted to the valve 
chest at the beginning of each stroke at full pressure, and accord- 
ing to the position of the governor the steam is cut off sooner or 














later. The rotary valve Bis provided with slots for the passage 
of steam, and is capable of an oscillating motion about the axis of 
the spindle s on which is fixed a sector S operated by levers and 





springs so as to tend to close the valve. The shaft W is operated 
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by a slotted lever actuated by the eccentric or other means, 
and carries a piece Y on which are secured two curved pawls k, 
engaging with projections z on the sector S by means of coiled 
springs 2, and serving to connect the spindle s to the shaft W, 
which thus causes the valve B to open at the dead points of the 
engine. As the speed of the engine increases, the weighted lever 
H descends and causes one of the pawlsk (the pawls oscillating 
with the shaft W) to come in contact with the lever H sooner. The 
sector 8 is thus thrown out of gear with the shaft W, and returns 
the valve to its closed position by the levers and springs. The 
spindle s runs in a step bearing made in one piece with the bearing 
for the shaft W, and is secured to the valve cover by a pair of posts 
on which are mounted the springs for operating sector S to close 
the valve. The valve B turns in a cylindrical bearing forming 
part of the cover. (November 29, 1882). 


5674. Machinery for Glazing or Burnishing Paper, 
&c.: S. Wells, London. (6d. 4 Migs.)|—The ayates, flints, 
or other glazing materials are caused to move to and fro in the 
direction of the motion of the web, and when the web is carried 
over a curved bearing table or revolving bearing roll, the agates 
are caused to describe a curved arc, corresponding to the curva 
ture of the table or roll, the requisite pressure being obtained by 
springs or weights, and the motion by levers, links, cranks, or 


cams. (November 29, 1882), 
5676.* Capstans and other Hauling Machinery: 
J. Downs, Kingston-on-Hull, [(2d.)—The gearing is placed 


inside a cylindrical casting having no projections. (November 29, 
1882). 

5679.* Construction of Ships of War: J. D. Barker, 
Easton-in-Gordano, Som. (2d.}—Armoured bulkheads are 
arranged on the inner side of the coal bunkers and run lengthwise, 
and are inclined at a considerable angle. The sides are con- 
structed double and with inclined armour plating outside to de- 
flect the shots upwards. (Void, the patentee having neglected to 
jile a specification, November 29, 1882). 

5631.* Machines for Bevelling Cards, Book Covers, 
&c.: J. D. Weiste, London. (4. Fomm, Leipzig). (2d.)—A 
sliding platen, capable of being traversed by a screw, is arranged 
behind a presser roller. The cards are secured by a movable top. 
The bevelling is effected by a suitable file. (November 29, 1882). 


5682. Screens for Screening Corn, &c.: R. Boby, 
Bury St. Edmunds. (6d. 4 Figs.)—Kelates to Specification 
676 of 1871. The bucket wheel receives the grain from a fixed 
hopper and discharges it on to a riddle interposed between the 
wheel and the screen or grid. This riddle is mounted on an 
elastic support, and is agitated by a tappetaction. (November 29, 
1882). 

5683. Apparatus for Receiving Money and for 
Checking and Recording the Receipt thereof, &c. 
H. T. Davis, London. (6d. 8 Figs.)—The apparatus is con- 
structed so that on receiving the fare, the count or indicator 
mechanism is actuated, a value figure is displayed, money is 
received and conveyed into a closed money bag, a serially num- 
bered ticket is gripped and projected to and from outside shears 
of the machine, a bell alarm is rung, and the ticket riband is 
gripped ready for shearing off the ticket already projected, and for 
wreventing the return of the riband into the machine. (Novem- 
Tee 29, 1882). 

5688. Screens for Separating and Cleaning Grain, 
&c,: H. S. Coleman, A. G. E. Morton, and T. F. 
Stidolph, Chelmsford. [6d. 5 F'igs.)—The screening sur- 
faces are made of parallel wires of triangular or other section and 
arranged stepwise in a frame which has a considerable slope, 
whilst the surfaces are nearly horizontal and move each in its own 
plane. The channels or grooves of the screening surfaces are in- 
tersected with circular openings formed by notching the edges or 
sides of the wires at intervals. (November 29, 1882). 


5693. Apparatus for Salegregpind into and from 
Railway Trains in Motion: W. L. Hunt, London. 
(R. M. Hunter, Philadelphia, U.S.A.) (6d. 16 Figs.}—Automatic 
mechanism is adapted to break a circuit through the rails and 
cause it to traverse a conductop up into the car which is provided 
with suitable receivers and transmitters. The ends of the rails 
are arranged so as not to butt against one another, and a shoe Q 
on the train, passing over friction rollers H, causes the levers E 
to actuate levers F, carrying contact pieces, and break the con- 
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nexion between the adjacent rails. The current passes from one 
wheel K to the axle, through the telegraphic instruments, and 
back through the other axle and wheel K. Before one contact is 
closed the next adjacent one is opened. At a station X one of the 
contacts is removed and the raids connected to the usual tele- 
graphic instruments. In another arrangement an insulated con- 
ductor is laid along the line and provided with a series of contact 
blocks. A shoe on the car makes contact at intervals with these 
blocks and completes the electric circuit from the conductor to 
earth. Other modifications are described. (November 30, 1882). 


5698. Dyeing Aniline Colours: L. Heppenstall, 
Milnsbridge, Yorks. (4d.)—A mordant of alum, redargol, 
or fustic is introduced into the dye bath to fix the colours. (No- 
vember 30, 1882). 


5700. Apparatus to be used in Connection with 
Gas Engines to Prevent Fluctuation of the Gas in 
the Mains, &c.: C. G. Beechey, Liverpool. [2d.]—A cock 
or valve is actuated by a lever connected to the ordinary flexible 
bag so that as the bag becomes more or less inflated, the valve is 
closed to a greater or less degree. (November 30, 1882). 


5703. Sewing Machines: M. Gandy, Liverpool. 
[Sd. 22 Figs.]—Claims: ‘‘In sewing machines in which shuttles, 


hooks, or loopers are employed the mode substantially as herein 
described of operating the shuttle or hook,’or looper, with re- 
ference to the needle, which mode consists of arresting the motion 
of the shuttle or hook, or looper, at the stage of its cycle of opera- 
tion where its point enters the loop of the needle thread and of 





holding it in that position until the needle is clear of the fabric, 
the shuttle or hook, or looper, then resuming its motion, distend- 
ing, passing through the loop, and drawing down the thread sub- 
stantially as described.” (November 30, 1882), 

5705.*. Moderator Lamps: G. E. Menage, London. 
(2d.J—A light or weak spring is used to actuate the plunger. The 
regulator is formed larger than is usual and of a cylindrical rod, 
the diameter of which is reduced at different parts of its length. 
Provision is also made to return the overflow of oil to the vessel 
and to give a free motion to the rack by which the plunger is 
raised. (Nevember 30, 1882). 


5706.* Brake Apparatus for the Spindles of Yarn 
or Thread-Winding Frames: B. M. ox, Kilbirnie, 
Ayr. (2d.]—Relates to a brake apparatus to be applied to the 
bobbin spindles of yarn or thread-winding frames or machines, 
in combination with stop motions for preventing the breaking of 
the thread in winding, or for stopping the spindles when the 
thread is broken. (November 30, 1882). 


5708. Manufacture of Paper Pulp, Mill-Board, 
&c., from Peat Moss: P. Jensen, London. (Jallaho/s 
Pappersbruks Aktiebolay, Jinképing, Sweden). [4d.]—The peat 
moss is well rinsed, boiled undera pressure of four atmospheres 
for about one hour with one per cent. of soda dissolved in water 
which completely covers the moss. The liquid is then drawn off 
and the material slaked or stirred with water, runinto twosorting 
cylinders from which it is removed, by an endless chain or bucket 
pump, into an agitating vessel. (November 30, 1882). 


5710.* Locking Levers for the Prevention of the 
Accidental Discharge of Firearms: J. Needham, 
London, (2d.|—A bent lever, arranged so that one end projects 
in the front of thetrigger, and prevents the pull of the trigger 
until the locking lever is released, is attached to the trigger pin, or 
the locking lever works upon a pin in front of the trigger. (No- 
vember 30, 1882). 


5711. Manufacture of Conductors for Electric 
Currents: W.R.Lake,London. (/. K. Fitch, New York, 
U.S.A.) {4d.]—This is a compound copper and phosphor-bronze 
conductor, the copper whether inside or outside forming the 
principal conductor, and the strength depending upon the bronze. 
The conductor may be formed by the electro-deposition of copper 
upon phosphor-bronze, care being taken to secure a firmly 
adherent coating of considerable thickness, or by drawing frem a 
compound ingot of phosphor-bronze and copper. The ingot may 
be prepared (1) by tinning a rod of bronze and inserting it in a 
tight-fitting tube of copper tinned on the inside, the compound 
rod being heated to solder the parts together, or the copper and 
bronze may be interchanged ; (2) by pouring molten copper into a 
phosphor-bronze tube previously tinned or vice versd (an alloy of 
tin with lead or bismuth, er both, or other similar alloy may be 
substituted for the tin) ; (3) by inserting a tight-fitting rod of one 
metal into a heated tube of the other metal, forcing them together 
and swaging ; (4) by bending a sheet of one metal loosely around 
a rod of the other metal and pouring a hard solder consisting of 
melted copper and silver in by the seam, the encasing cylinder 
being tightly compressed, or a seamless hollow cylinder provided 
with holes may be used ; or (5) by inserting a rod of one metal 
tightly in a split cylinder of the other metal, heating the com- 
pound rod, and pouring in a hard solder, the outer coating being 
tightly compressed. (November 30, 1882). 

5712. Construction of Dredging Apparatus: G. E. 
Vaughan, London, (S. Meinesz, Brussels). (6d. 4 Figs.J— 
A series of steel blades arranged to work on the bottom of a river 
or of the sea force the sand, which they dredge up, to accumulate 
upon their upper extremities, whence it is driven to the surface 
by a current of compressed air or other means. Referring to the 
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illustration, a number of steel blades B, secured to a crossbar, 
have their points projecting downwards from the crossbar, and a 
pipe c is placed underneath their upper ends. Compressed air 
forced into the pipe drives upwards the sand brought within its 
reach by the blades B. (November 30, 1882). 

5713. Distillation of Coal: W. J. Cooper, London. 
{4d.]—Lime, quick lime, carbonate of lime, or spent limes, or 
mixtures thereof, are mixed with the coal previously to the dis- 
tillation. (November 30, 1882). 


5714. Manufacture of Luminous Paper: W. C. 
Horne, Old Charlton, Kent. (4d.)—Sulphide of calcium, 
such as Puzey’s luminous powder (70 parts) is sprinkled over the 
paper pulp (100 parts) when in the paper maker’s chest and 
thoroughly mixed. (November 30, 1882). 


5718.* Combined Printing or Endorsing Stamp, 
Inking Pad, Pencil Penholder, Penknife, &c.: G K. 
Cooke, Paris. (2d.)—The pad and stamp are superposed to 
forma handle or holder. (November 30, 1882). 


5719." Nickel Plating after Engraving on Rollers: 
D. Appleton and G. W. Horsfield, Manchester. (2d.|— 
The depositing solution consists of three parts nitric acid, one part 
sulphuric acid, and four parts water. Two pounds of nickel are 
added to each gallon of the above and gently heated, and after- 
wards solution of sulphate of ammonia, sal ammoniac, or ammonia, 
(December 1, 1882), 


5720._ Machinery for Making Railway Sleepers, 
&c.: J. C, Bunten and A. Russell, Glasgow. [sd. 
8 Figs.]—All the holes in the sleeper are punched simultaneously. 
In punching bowl sleepers, a hydraulic cylinder, in combina- 
tion with horizontal punch slides worked from eccentric pins on 
the ends of rotating shafts, is used. For transverse iron sleepers, 
two movable hydraulic cylinders, which can be adjusted to suit 
the gauge, are used. For fence posts, angles, bars, plates, &c., 
the punches are fixed to a strong sliding wrought-iron or steel bar 
connected to the rams of two hydraulic cylinders. (December 1, 
1882). 

5724, Clips and Washers used for Railway Fasten- 
ings: E.G. Sheward and W. E. Jones, London. [6d. 
11 Figs.|—Knife edges or claws, or a combination of both, pro- 
jecting downwards are formed along or around two or more 
edges of the lower side of the alip or washer. (December 1, 1882). 

5725. Tube Stoppers: D. J. Morgan, Cardiff. [6:. 
7 Fias.|—Atube slightly longer than the burst tube is fitted with 
nuts B and C and D and E,a pair at each end; an elastic washer 
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G is fitted between the nuts of each pair. The nut B furthest 
| from the operator is made with a bridge pierced with a square 








hole, or the nut B may have an interna square projection in or 
upon which the rod H keys, so that the washer can be rotated. The 
washers G are made with coned wedge faces. (December 1, 1882). 


5726. Apparatus for “ Winning” Coal or Rock by 
Hydraulic or Atmospheric Pressure: E. Warre and 
T. W. Salmon, Eton. (4d. 3 Figs.|—A hollow stem, provided 
with a head at each end having radiating apertures leading from 
the hollow central portion to a reduced annular portion of the 
head, is placed inthe bore hole. The ends of the heads, are covered 
by cups of leather or other flexible material, the mouths of which 
face each other. The space between the cups is covered by a 
rubber ferrule, which overlaps the cups, and water or air is forced 
through the hollow stem and radiating apertures into the annular 
space formed by the cups and ferrule with the stem. (December 
1, 1882). 

5727. Apparatus for Transferring, Raising, Lower- 
ing, and ting Railway Wagons, &c.: G. Taylor, 
Penarth, Glam. [sd. 14 Figs.)}—The wagon iscarried upon 
a carrier consisting of a wheeled frame carrying a platform having 
transverse rails upon it. The platformis made removable, and is 
capable of being hoisted and tipped in the staith; or portable 
staith, portable turntables and carriers may be used in combina- 
tion. (December 1, 1882). 


5728. Ploughs: H. J. Haddan, London. (J. VW. 
Unterilp, Diisseldorf, Germany.) [6d. 6 Figs.)—The object is 
to render ploughs having several shares capable of turning the 
earth at will te the right or left. Two or more shares are 
mounted symmetrically upon a horizontal shaft, so that they can 
be changed from one working position into the other by simply 
turning the shaft. (December 1, 1882). 


5729. Steam Fire Engines: G. Witte, Berlin. [4d. 
4 Figs.|—Liquid carbonic acid is introduced into the boiler of 
steam fire engines simultaneously with the heating of the boiler, 
so as to drive the engine until sufficient steam is generated. 
(December 1, 1882). 


5731. ‘‘ Actions” for Pianofortes: T.C. Dauncey, 
Stroud, Glouc. [6d. 4 Figs.)—A piece is joimted at one end 
to the end of the hopper and at its other end to the hammer butt, 
an ordinary screw button regulating the angle at which it lies. 
Upon the side and bottom of the hopper are projections covered 
with leather, respectively striking the cheek rail and resting upon 
a spring, one end of which is attached to the lever and its other end 
coming m contact witha suitable stop. (December 1, 1882 


5732.* Combined uilibrium and Stop Valve: 
P. Gibbons and A.S. F. Robinson, Wantage, Berks. 
(2d.]—The part of the valve box which projects into the valve 
chest is formed with numerous small ports opened and closed by 
a loose collar fitted over the valve box and provided with ports. 
The other portion of the valve box forms the seat for the stop 
valve, the entire surface of the seat being covered when the 
engine is at work. (December 1, 1882). 

5733. Stylographic Fountain Pens: M. H. Kerner, 
New York. (6d. 2 Figs.|—The longitudinal moving needle 
is rigidly attached to the tubular air duct which is supported 
within the hollow handle by an elastic yieldirg washer or dia- 
phragm applied at the upper end of the handle and serving to 
close the ink reservoir. (December 1, 1882). 


5735. Method of and Apparatus for the Genera- 
tion and ———— of Power for Manufacturing 
Purposes: S. and S. Broadbent, Tong, Yorks. {6. 
4 Figs.)—The periphery of the wheel is fitted with one or more 
teeth and a valve (or valves) admits and cuts off pressure to and 
from the teeth. (December 1, 1882). 


5738.* Pottery Kiln: J. Broadhurst, Fenton, Staff. 
[2d.]—The fire holes are arranged on twoopposite sides of a rect- 
angular kiln, and communicate with the chamber of the kiln by 
ascending passages or “‘ bags” against the side walls, and also by 
passages beneath the kiln floor, and which lead to acentral slit in 
the floor. Outlets which can be closed are provided at the top of 
the kilns, also between the central slit and the sides. (December 1, 
1882). 

5739. Manufacture of Boots and Shoes, &c.: H. E. 
Randall, Northampton, [6d. 7 Figs.)—The india-rubber 
soles are constructed with a flange so that they can be stitched to 
the leather sole. (December 1, 1882). 


5740. Appliances for Effecting Rope Attachments, 
&c.: C.M. E. Kortum, Wolverhampton. (8d. 60 Fiys.} 
—Serrated and corrugated wedges are applied at the points of 
junction, theserrations and corrugations impinging against the ma- 
terials operated upon. In joining the ends of two ordinary hempen 
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ropes, they are énserted in an elliptical thimble or tube from the 
opposite ends, two wedgesare then inserted with their centres in 
a line with the longitudinal axis of the thimble. Figs. 1 and 2 
show the two ends of a rope attached by a hook and eye. the end 
of the thimble nearest the eye being elliptical and the other end 


cylindrical, the wedges being inserted from the eye end. Fig. 3 
shows the method of joining a flat rope. (December 1, 1882). 


5749. Manufacture of Chains, Collars, or Necklaces, 
&c.: W. E. Gedge, London. (£. Armelin, Angouleme, 
France), (6d. 18 Figs.]—Relates to the manufacture of the 
elements or component parts of chains, and in their linking, and 
more particularly to the opening of the terminal ring of the 
element. (December 2, 1882). 

5755. Fencing: G. Greig, Edinburgh,and J. Leck, 
Brora, N.B. (4d. 6 Figs.|—Slight indents are formed in the 
uprights, and sliders with inclined tongues which project beyond 
the face overlapand jam the wire into the indent. The wire is 
flattened and punched atintervals, and thorn-like points of wire 
introduced into the holes, and fastened by bending. (December 2, 
1882). 

5765. Treatment of Substances Containing Mixed 
Animal and Vegetable Matter to Separate the Same 
and to Produce Vegetable Fibre for the Manufac- 
ture of Paper, &c.: W. C. Clennell, London. (C. 4. 
Sanceau, Versailles), [4d.]—The substances containing mixed 
animal and vegetable matter are exposed in a hermetically closed 
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vessel to the action of steam, superheated or not, at a pressure 
and for a time varying according to the quantity, description, and 
condition of the material operated upon. (December 4, 1882). 


5771. Screw Propulsion of Vessels: A. M. Clark, 
London. (J. Gartner, Dallas, Texas, U.S.A.) (6d. 2 Figs.— 
In addition to the ordinary propeller or propellers at the stern 
two or more propellers are located at the sides of the vessel, and 
the propellers are so connected that they act simultaneously to 
urge the vesselforward. For example, the shafts of the auxiliary 
propellers may be connected to the main shaft by a connecting- 
rod, and those on the opposite sides may be made to revolve in 
opposite directions. (December 4, 1882). 

5793. Mattresses: S. K. Ibbetson, Southsea, 
Hants. [4d. 2 Figs.}—The end supports of the framing are 
connected or tied with two or more metal wires, and one or 
more straining pieces are placed under the underframe so that 
they bear onthese wires. (December 5, 1882). 

5853. Velocipedes: W. R. Pidgeon, London. [6d. 
5 Figs.}—The driving wheels are fast on an axle which is divided 
into two parts, each carrying two loose pulleys with frictional 
clutches or ordinary ratchet pawls which gripthe axle when turn- | 
ing one way and run loose when turning the other. A cord or | 
strap is wrapped round and made fast to a pulley on each axle, | 
and passes under the sheave of a treadle, a similar strap pass- 
ing round the other pulleys, and a sheave on a second treadle. 
Aspring in the sheave provides for the return of each treadle | 
after it has been depressed, or the depression of one treadle may | 
raise the other. (December 8, 1882). 

5911. Pumps used in Connection with the Con-| 
densation of Steam: T. F. Stenson, Handsworth, | 
Staff. (Sd. 5 Figs.J}—A throttle valve or other equivalent de- | 
vice is introduced into the suction pipe of the pump, by which | 
the incoming steam is for a time entirely or partly cut off. Re- 
ferring to the illustrations, c and d are respectively the ordinary | 
suction and delivery valves ; e is a foot valve opening downwards | 
out of the condenser of the engine by which the pump is driven, 
and g isan auxiliary delivery valve opening into the hot-well ; 





hereby authorised to issue, on such terms, at such times, 
and in such manner as they may think fit, the said 
special debenture stock to the amount of 60,000/., in pur- 
suance of the said Bristol Port and Channel Dock Act, 
1883, and in accordance with the provisions of the said 
Act.” As regarded the new dock he might mention that 
things were going on smoothly, and that the cattle trade 
had revived considerably during the present year. The 
resolution was unanimously adopted. This was the whole 
of the business. 


Sewage at Taunton.—The mayor and several members 
of the Town Council of Hereford, visited Taunton on 
Friday, to inspect the system of sewage treatment by 
precipitation adopted in that town, with a view of apply- 
ing it to theirown city. They appeared favourably im- 
pressed by what they saw. 

Coal in the Aberdare Valley.—The 2 ft. 9 in. seam of 
coal has been struck in George’s Pit, near Cwmpennar, 
Mountain Ash. This vein, which is 3 ft. 6 in thick, has 
proved to be of good quality. On Wednesday the cele- 
brated four-feet seam was also discovered in this pit at a 
depth of 370 yards. Sinking operations have been 
rapidly carvied on here since September, 1882, a depth of 
300 yards having been reached in that period. An in- 
cline, about a mile in length, will be made to bring the 
coal down to the Upper Cwmpennar Pit. It is intended 
tosink the pit down through the whole of the seams, 
another distance of 120 yards. A large Guibal fan for 
ventilation is being erected. In consequence of the sink- 
ing of this pit it is said that at least 400 acres of the four- 
feet and six-feet seams have become available. The 
No. 3 is also being opened out between the Lower Duffryn 
Colliery and George’s Pit. This vein, which is 2 ft. 6 in. 


| thick, is of fine quality, and cokes well like Rhondda 


No. 3. The contractors who have carried out the sinking 
operations are Messrs. Beeth, of Blackwood. 
Cwmavon.—That portion of the Cwmavon works known 
asthe Great Western Mill, which was recently purchased 
by the mayor of Aberavon, Mr. T. D. Daniel, was re- 


| started on Monday. 





Lundy Island.—A statement that Lundy Island has 
been purchased by the Government is contradicted. Mr. 
Heaven, the owner, and “lord paramount” of Lundy, 
has only consented to sell one acre, on which a ship-sig- 
nalling telegraph station is to be erected. 

Newport.—The steam coal trade continues fair. At 
the same time there is not much difficulty in arranging, 
loading, and prices are stationary. In the iron and steel 
trades there is no new feature to report. Last week’s 
shipments comprised : Buenos Ayres, 2230 tons; Pictou, 


| 1197 tons; Sulina, 1108 tons ; Tampico, 432 tons ; Hudiks- 


jand kare ¢wo throttle valves of the piston equilibrium type, | 
throttling respectively the suction pipeso and the passage into the | 
hot-well. The throttle valves are governed by the rods m3 lead- | 
ing to a cam or tappet on the engine shaft. The ram a thus first | 
exhausts the condenser, and afterwards the throttle valve j is | 


opened and the vacant space in the pump barrel supplied with | 
d 


water. The water is then first delivered to the hot-well, an 
afterwards, the valve & being closed, to the main delivery. The 
suction valve c may be modified to perform also the function of 
the valve j. (December 11, 1882). 

5927. Manufacture of Bichromate of Potash: F. 
C. Glaser, London. 


parts of lime, 40 parts of potash, and 30 parts of carbonate of soda, 


and the mixture is oxidised in a reverberatory furnace until there | 


is no more chrommm ore present. 


lated with sulphuric or hydrochloric acids, the bichromate being 
separated, and sulphate of soda being obtained by evaporation of 
the solution. (December 12, 1882). 

6070. Pressing of Horns and Hoofs to be used in 
the Manufacture of Combs and other Articles, &c.: 
D. Steward, Aberdeen. (6d. 2 Fiys.)—Relates to Speci- 
fication 2031 of 1831. The plates, above and below the hollow 
space through which the steam for heating the same and water 
for cooling the same pass, are made of greater thickness than 
hitherto, and their surfaces are highly polished. (December 20, 
1882). 

1883. 

1616. Pneumatic Signals for Railways: E. M. 
Chasse, Boston, Mass., U.S.A. [l0d. 20 f#igs.)—Relates to 
** automatic railway signals in which the weight of a locomotive 
acting upon a lever pivotted alongside the track operates a pair of 
bellows to drive a column of air through a tube, such column of 
air, by suitable mechanism, being adapted to operate a visual 
signal, and put in motion an audible alarm, to announce the 
approach of a train considerably in advance of its arrival at a 
station or highway crossing ; . the operative parts being so 
arranged that the signal is first set to danger point and thus re- 
mains until the train in its passage past the terminus of the 
‘block’ acts upon a second pair of bellows to drive a column of 
air through a tube, and returns the signal to the ‘safety point,’ 
while the alarm mechanism, which is put in motion by the action 
of the locomotive upon the primary bellows in entering upon the 
‘block,’ continues to sound until the locomotive reaches and acts 
upon a second lever, pivotted beside the track, and connected 
with the alarm and adapted to arrest the sounding of the latter.” 
March 30, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 

Bristol Port and Channel Dock Company.—A_ special 
meeting of the shareholders in this company was held on 
Friday, under the presidency of Mr. C. Nash. The 
chairman moved: “ That the company, in pursuance of 
the Bristol Port and Channel Dock Act, 1883, hereby 
create special debenture stock to the amount of 60,000/., 
which shall be entitled to interest after the rate of 6/. per 
cent. per annum, and that the directors be, and they are 


(P. Romer, Elberfeld, Germany). [4d.J— | 
A hundred parts of finely ground chromium ore are mixed with 150 | 


The ‘ melt” is lixiviated, and | 
a soluble salt is, if uecessary, added. The cooled lyes are acidu- | 


wall, 195 tons. The foreign coal clearances amounted to 
29,831 tons, and the shipments coastwise to 20,600 tons. 
From Bilbao there arrived 7517 tons of iron ore, and 
2600 tons from other sources. 


Cardiff.—The coal trade has not shown much change. 
In iron ore there has 
Last week’s clearances comprised 
| 139,658 tons of coal, 3271 tons of iron, 4360 tons of patent 


| Patent fuelis in good request. 
| been no change. 


| fuel, and 600 tons of coke. From Bilbao there arrived 
| 15,252 tons of iron ore and 2784 tons from other sources. 


Neath New Dock.—The works at the new dock are now 
advanced so far as to enable the contractor to proceed at 
once with the entrance locks. Mr. C. E. Daniel, the 
contractor, on Tuesday, in order to give éclat to the 
event, invited the Harbour Commissioners, the members 
of the Neath Town Council, and a large party of ladies 
| to witness the laying of the first stone by Miss Rowland, 
| daughter of the chairman of the Neath Harbour Trust. 


Bristol and South Wales Railway Wagon Company 
Limited.—The directors of the Bristol and South Wales 
Railway Wagon Company, Limited, at their board meet- 
ing on Friday, decided to recommend that a dividend 
be declared at the rate of 10 per cent. per annum for the 
past half year. 

Cardiff New Dorks.—Mr. J. Chitten, the arbitrator ap- 

| pointed to inquire into a claim of Sir A. Mackworth for 
compensation in reference to 10} acres of land, situate at 
the lower end of the Tharsis Copper Works-road, on the 
eastern side of the proposed new dock at Cardiff, gave 
his award on Thursday. Sir A. Mackworth is tenant for 
| life of the land which is required for the new dock. The 
arbitrator, in giving his award, said that after taking 
| into consideration all the questions relating to the access 
| to the land, &c., he had decided to award to Sir A. Mack- 
| worth 2000/. in respect of the 64 acres of land for which 
| the Bute Trustees had given him notice that they intended 
}to treat. The award provides that in case Sir A. Mack- 
| worth can make out a claim to an additional four acres 
of land which have been washed away by the sea, he will 
| then be entitled to a further sum of 500/. Witnesses who 
gave evidence in support of the claim, estimated the 
value of the land at sums varying from.24,526/. to 31,068/. 


Milford Docks Company.—In the High Court of Justice, 
Chancery Division, on Saturday, a petition for winding 
up this company was ordered to’stand to the first petition 
| day in the Michaelmas sittings, on the ground that a Bill 
for dealing with the affairs of the company had already 
passed the House of Commons, and would probably pass 
the House of Lords before the end of the session. 








LAUNCHES AND TRIAL TRIPS. 

A TRIAL trip of the s.s. Arratoon Apcar, took place on 
the Thames, July 6th. She isa vessel of 2400 tons, and 
| has recently been fitted with entirely new machinery by 
| Messrs. Maudslay, Son, and Field. A speed of 12 knots 
| was obtained. 











On Wednesday, the 18th inst., Messrs. Scott and Co., 
Greenock, launched a handsomely modelled screw steamer 
of 1500 tons and measuring 250 ft. by 32 ft. by 24 ft. 8 in, 
Built for the Compagnie de Navigation Mixte of Mar. 
seilles, she was named the Oasis, and is intended to 
trade between Marseilles and Algiers. The builders are 
fitting her with a pair of compound engines of 180 horse- 
power nominal, 


With the same tide a handsome twin-screw steamer, 
named the Princessa Isabel, was launched by Messrs. 
Blackwood and Gordon, Port-Glasgow, the owners being 
the Amazon Steam Navigation Company (Limited), of 
London. She measures 200 ft. by 28 ft. by 9ft. Gin., and 
is provided with awning and shade decks fitted above 
the main deck. Her machinery, which is being supplied 
by the builders of the vessel, includes two pairs pe 
pound twin-screw engines of 135 horse-power nominal 
(combined), which are expected to give the Princessa 
Isabel a high rate of speed. She is being specially fitted 
out for the passenger trade of the River Amazon. 


On the following day, Messrs. J. M‘Arthur and Co., 
Abbotsinch, Paisley, launched an iron screw steamer of 
about 200 tons gross, named the Cam of Lynn, and built 
to the order of the East Coast Steamship Company, of 
King’s Lynn. Messrs. J. Gilmour and Co., Glasgow, are 
supplying the engines. 

A very fine iron four-masted sailing ship, named the 
Earl of Shaftesbury, was launched on Friday, the 20th 
of July, by Messrs. Ramage and Ferguson, Leith. One 
of the largest sailing ships ever launched at Leith, being 
a vessel of 2100 tons register, or nearly 3000 tons gross, 
she measures 276 ft. in length on the load water-line, by 
42 ft. in breadth, and 23 ft. 9in. in depth of hold; and 
she has splendid accommodation for officers and pas- 
sengers in the poop aft. Built to take the highest class 
at Lloyd’s and in the Liverpool Registry, she is the 
first vessel of the new ‘‘ Earl Line” of sailing ships pro- 
jected to trade between London and Calcutta, the 
aw owners being Messrs. David Brown and Sons, 

sondon, 


Last Saturday, July 21, the official trial trip of the steel 
screw steamer Calabar took place on the Firth of Clyde. 
This vessel was recently built for the British and African 
Steam Navigation Company, of Glasgow and Liverpool, 
and is the fifteenth steamer supplied to that company by 
the same builders, namely, Messrs. John Elder and Co, 
A vessel of about 1800 tons, and measuring 300 ft. by 36 ft. 
by 204ft., she has a very shallow draught, so that she 
may readily cross the bars which occur in many instances 
at the entrance to the ports on the West Coast of Africa, 
and hence the reason for building her of steel. Combined 
with her light draught of water, she has a large carrying 
capacity. On the measured mile the mean speed was 
equal to 13,227 knots per hour. The engines worked 
up to 1460 horse-power indicated, and made 85 revolu- 
tions per minute, the steam pressure being 80 lb. per 
square inch, with a vacuum of 274 in. Including the 
Calabar, the British and African Company’s fleet now 
includes twenty steamers, besides which the company 
have two steamers chartered, and are having two new 
steamers of still larger proportions built on the Clyde. 


Messrs. Edward Withy and Co., West Hartlepool, 
launched on the 28rd of July from Middleton Shipyard, 
a handsomely modelled steamer named the Coventry, 
for Messrs. Sivewright, Bacon, and Co., West Hartle- 
pool. She has been designed and built under the super- 
intendence of Mr. G. W. Sivewright, and her extreme 
dimensions are: Length 269 ft., beam 34 ft. 6in., depth 
of hold 19 ft. 6 in., class 100 A 1 at Lloyd’s, dead weight 
carrying capacity 2400 tons. Improvements have been 
made in the design and construction of the rudder and 
screw frames. Should the vessel take ground aft, the 
rudder pintles being of steel, could easily be renewed 
without having to dock the ship or disturbing any of the 
steering gear arrangements. To more readily free the 
‘* well” from heavy bodies of water, large ports 7 ft. by 
2 ft. have been cut in the bulwarks at the front of the 
bridge, as recommended by Sir Digby Murray, chief 
surveyor to the Board of Trade. Her engines and boilers, 
constructed by Messrs. T. Richardson and Sons, Hartle- 
pool, are of 150 nominal horse-power. 


= 


PrTROLEUM IN Exsass.—Near the town of Pechel- 
bronn a petroleum spring has been discovered at a depth 
of 450 ft., which yields 1 ton. 6 ewt. of oil in the twenty- 
four hours. . 


Soe ———— 





Messrs. PILE AND Co.—We have received from Messrs. 
Pile and Co., of London, Glasgow, and Liverpool, a copy 
of their July catalogue of ships, steamers, and engines for 
sale. Beginning with vessels of 4000 tons dead weight 
capacity, it gives particulars and coloured illustrations of 
a long list of 220 screw-boats varying from that size, down 
to 80 tons capacity. Some of these are second-hand, some 
new, and many are not yet finished building, while there 
is scarcely a use to which such vessels can be put which 
some at least of them will not fulfil. Then come screw 
barges, paddle and screw tugs, and finally yachts and 
launches varying from 140 ft. in length down to 26 ft. At 
a time when shipbuilders are so fully engaged that they 
can only take orders for delivering towards the middle of 
1884, the information contained in this catalogue may 
be exceedingly advantageous. In addition to being ship- 
brokers, Messrs. Pile and Co. are engaged in marine con- 
struction and engineering, and thus have a technical as 
well as a commercial knowledge of ships, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our article last week (vide page 90 ante) on 
the meeting of the Institution of Mechanical Engi- 
neers at Liége, we only dealt in detail with the 
proceedings at the morning meeting on Tuesday 
the 24th ult., and merely stated that the afternoon 
of that day was devoted to a visit to the works 
of the Société John Cockerill, at Seraing. Of this 
visit we must now speak at greater length. 

THE Serarna Works. 

When the Iron and Steel Institute held their 
meeting in Belgium in 1873, a visit was paid to 
Seraing, and we at the time published* an account 
of the works, in which we dealt with their early 
history and traced their rapid and continuous 
development. Under these circumstances we pro- 


pose in the present article to omit all reference to | 


matters of history and to deal with the works as 


they now are, a course which is moreover really | 


rendered necessary by the demands upon our space 
this week. The Seraing Works are situated on the 
right bank of the Meuse, about six miles from 


Liége, and to give in the first place a general idea | 


of their importance, we may state that they now 
occupy an area of 267 acres, and give employment 
to about 11,000 men. The capital of the Société 
John Cockerill is 15,000,000 francs (600,000. ), and 
the value of their annual output about 1,800,000. 
The wages annually paid exceed 400,000l., and 
there are employed on the works 337 engines, de- 
veloping in the aggregate 14,558 horse - power, 
while the daily consumption of coal exceeds 1380 
tons. Besides the Seraing Works the company 
have a shipbuilding yard at Hoboken, near Ant- 


werp, and are the owners of a fleet of sea-going | 


steamers engaged in the transport of ores, ce. 
Up to the present the establishments of the com- 
pany have turned out 52,600 engines and machines 
of various kinds in addition to 480 vessels and 
boats. Their capacity is stated to be now equal to 
the annual production of 100 locomotives, 70 steam 
engines, 1500 mechanical constructions of various 
kinds, 9850 tons of bridgework, boilers, roofs, &c., 
and 14 sea-going steamers and river boats. The 
works are divided into 12 departments, and the an- 
nexed tabular statement will show what these 
departments are and give some idea of their capa- 
cities : 


THE SocigTe JOHN CocKkERILL; List oF DEPARTMENTS, &C. 


second of the above groups. On their arrival 
the visitors were first conducted to the Chateau 
of Seraing, where they were received and enter- 
tained at luncheon by M. E. Sadoine, who since 
| July, 1866, has so ably fulfilled the office of director- 
| general to the company. The chateau comprises 
|the residence of M. Sadoine, the library, the 
| archives, 2 chamber where in former days the sit- 
tings of the States-General of the Prince Bishop of 
Liége were held, but which is now reserved for the 
general meetings of the shareholders of the com- 
pany, and other apartments ; while attached to it 
are the stable-yards and coach-houses, and a garden 
forming a portion of the ancient park. Luncheon 
over—and we must, in passing, say a word of praise 
for the admirable manner in which the arrange- 
ments for entertaining so large a number of visitors 
| were carried out—M. Sadoine conducted the party 
through the chief chambers of the chateau, in- 
|cluding the ancient princely bedchamber; after 
which an adjournment was made to the works, the 
| visitors passing on their way through the court-yard, 
| where a number of pieces of artillery of special 
| types, constructed at Serairg, were arranged for 
examination, 
| At the works a visit was first paid to the exten- 
| sive ranges’ of drawing oftices—where the chief 
mechanical engineer, M. Kraft, has from forty-five 
| to fifty draughtsmen, designers, and tracers at his 
| disposal—the pattern-makers’ shop, immediately 
| adjoining, the director’s office, and the offices of 
the principal officials, all admirably arranged. 
Leaving the oftices, the party were next conducted 
to the workshops, Nos. 1 to 7 constituting the 
| engine works ; but from the large extent of these 
| shops, and the limited time available, the exami- 
nation was necessarily a hurried one. For the 
greater part of their area, these shops are provided 
| with ‘‘saw-tooth” roofs—or roofs on the ‘‘ Raikem” 
system, as they are called at Seraing— which 
have been so extensively employed for spinning 
| sheds, but which have not been used for engineers’ 
workshops to the extent they deserve. They give 
an admirable distribution of light, and afford ample 
facilities for ventilation. At Seraing the system 
has been well carried out, and the arrangements 
for carrying the countershafts are very neat. The 
shops are well supplied with machine tools of good 
design ; but these tools are run at a somewhat 
lower speed than is now usual in England. The 
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On the 24th ult. the members visiting Seraing 
were conveyed from Liége in three parties, one 
travelling by train, the second by steam tram, and 
the third by steamer ; and in dealing with the visit 
to the works we shall trace the progress of the 

* See ENGINEERING, vol. xvi., page 240. 





aint 1 
* The sick pensioners, and 110 orphans are not comprised in this figure. 


| work in progress was of a most varied kind, and 
included marine engines, locomotives, &c.; the 
finish of the work produced being excellent. The 
lifting cranes in these workshops are, we may 
mention, all driven by compressed air, and the 
| shop No. 5, in which large marine and stationary 





engines are erected, is illuminated by the electric 
light, which is stated to be found very favourable 
for fitting. In the adjoining yard the visitors 
were able to examine a large new and powerful 
steam ‘‘Goliah” or travelling crane, and also to 
see in steam a locomotive just completed for the 
Paris and Orleans Company. 

In the interior of the works is a basin com- 
municating with a canal, giving facilities for the 
water transport of raw materials or finished pro- 
ducts ; and adjoining this basin are the forwarding 
departments and general store. After examining 
these the visitors passed on to the Marie coal-pit, 
which is near the centre of the works. This 
colliery was created in 1856, and the plant adjoin- 
ing its mouth includes a pair of horizontal air-com- 
pressing engines, a pair of vertical winding engines 
with overhead drum, and a centrifugal ventilator 
of a special type, which was erected in 1878. This 
ventilator, which was designed by M. Kraft, has 
a vertical spindle, carrying a turbine ventilator 
73 metres (24 ft. 7 in.) in diameter, and provided 
with guide-blades, &c., like an ordinary water 
turbine. Another set of guide-blades, forming 
what is called a ‘ diffusor,” is provided to receive 
the air delivered by the fan, these blades being 
disposed so that the air twaversing the spaces 
between them gradually loses the speed with which 
it leaves the fan, and is discharged with a low final 
velocity. The spindle of the ventilator carries a 
bevel pinion, which gears into a bevel wheel on 
the crankshaft of a pair of vertical engines, by 
which the ventilator is driven at from 80 to 90 
revolutions per minute, according to the state of 
the barometer. The ventilator, which is exceed- 
ingly well designed, works very smoothly, and it 
is stated to be capable of delivering 25 cubic 
metres (883 cubic feet) of air per second against a 
water gauge of 70 millimetres (say 2} in.). It is 
to be noted that the exhaust steam from the 
various motors at this colliery is led to a separate 
condenser and air pump, which serves for the 
whole. 

The next departments visited were the smithy and 
forges. These are well equipped, the steam-hammer 
plant including a 25-ton hammer erected in 1877, 
and capable of forging steel guns of 93 in calibre. A 
portion of the works which attracted special attention 
was that devoted to the manufacture of locomotive 
engine wheels, this being carried out at Seraing 
on a system which, so far as we are aware, differs 
from any in use in this country. The difference con- 
sists chiefly in the mode of making up the rim 
or tyre. In place of the spokes being forged 
with T heads at their outer ends as is usual 
here, and the rim being completed by welding 
in gluts between these T ends, the rim is, at 
Seraing, made of single bar, which is bent 
round to form a hoop, and which has a notch slotted 
out of it opposite the end of each spoke. The spokes 
themselves are only slightly upset at their outer ends, 
and their junction with the rim is effected by 
welding in a couple of wedge-shaped pieces of iron, 
these being applied one on each side of the wheel. 
This system of manufacture necessitates a good 
deal of trimming up, but it appears to make an 
excellent job, a number of finished wheels ex- 
hibited ringing when struck like fine steel cast- 
ings. It should be mentioned, when speaking of 
the smithy, that a comfortable and well-fitted up 
dining-room is provided between the smithy and 
the hammer shop, while the other departments 
are also similarly provided with rooms for the use 
of men who do not live at Seraing. 

The next shops visited were those devoted to 
bridge work and boiler work, these being of large 
extent and thoroughly well suited for their work. 
In the boiler shop the visitors had an opportunity 
of examining the working of a flanging press, in 
which the plates are flanged by a ram forced down 
by a rack and spur gear. This machine, which 
was described in our former notice of Seraing, does 
its work well. 

Passing on the visitors next proceeded to the old 
blast furnaces, these being three in number, two 
working on Luxembourg ore and the third making 
hematite pig from Spanish and Algerian ores. The 
furnaces, which produce on an average 50 tons of 
pig each per day, are square externally, and the 
gases from these are used in the blast heating 
stoves, these being of the cast-iron pipe pattern. 
The blast is supplied by a horizontal blowing engine 
indicating from 270 to 300 horse-power, this engine 
having been built in 1860, but altered to a com- 
pound in 1880. 
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CONSTRUCTED BY MESSRS. E. R. AND F. TURNER, ENGINEERS, IPSWICH. 
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The next department visited was the steel 
works, where there are four other blast furnaces all 
engaged in producing pig for steel making from 
foreign ores. The output averages 70 tons per fur- 
nace per day, the gross output being 100,000 tons 
per annum, and the consumption of foreign ores 
from 180,000 to 200,000 tons perannum. The pig 
can, if desired, be run direct from the furnaces into 
the converters. The blast is heated in Whitwell 
stoves, and is supplied by vertical compound blowing 
engines of the type* of which the Societé Cockerill 
have constructed so many. The engines are three 
in number, two sufficing to blow the four furnaces 
and the third being held in reserve. The engines 
for supplying blast to the Bessemer works are also 
of the same type. The Bessemer works have two 
pits, one arranged on the English and the other on 
the American system, and each provided with a 
pair of converters, the last pair put up being capable 
of producing 300 tons of steel per day. In con- 
nexion with this department a set of Mr. Gjer’s 
soaking pits has just been established, and they 
are being worked with great success. The rail 
mills are reversing mills, the reversing gear of the 
engines being remarkably prompt in its action. 
At the time of our visit a roughing down mill and 


finishing mill—each driven by independent engines | 
—were producing three-length rails at the rate of | 
The ingots were being taken | 
to the roughing rolls direct from the soaking pits, | 


one in 2} minutes. 


and were being reheated before being dealt with 
by the finishing mill. The steel works include a 


very complete and powerful plant of steam ham- | 


mers, tyre mills, &c., but our space will not permit 
as to enter into details here. The Siemens-Martin 
steel foundry is a new building and contains two 
furnaces, but these are not at work. 


The iron and brass foundries which adjoin the 


department just spoken of include three large 
buildings all well fitted up with lifting appliances, 
&c. The iron castings turned out are admirable, 
and some examples which had been shown at the 
Brussels Exhibition, including a pair of compound 
marine engine cylinders cast in one with the 
standards, condenser, air pump, bedplate, &c.— 
a wonderful piece of work—were greatly admired. 
Seraing has also established a reputation for the 
production of the chilled cast-iron blocks now 
adopted in Belgium for the armour of turrets and 
batteries. 

Leaving the foundries the visitors were next 
conducted to the iron works, which are of large 
area and are fitted with an extensive plant, includ- 
ing a train for large bars and girders driven by an 
engine of 280 horse-power, a reversing plate mill 
driven by an engine of 550 horse-power ; there are 
also numerous steam hammers. The various engines 
in this department are all provided with condensers, 


and the steam for them is supplied by boilers | 


heated by the waste gases from the puddling and 
reheating furnaces. 
The visitors were next conveyed by steam tram 
around the works to the Colard Colliery, passing on 
* A two-page engraving of one of these engines appeared 
in ENGINEERING of October 10, 1873, 































































































their way the locomotive shed, timber store, and | 
saw-mill, a range of workmen’s houses erected by | 
the company on the banks of the Meuse in 1871, 
and the Caroline coal-pit with its ranges of coke 
ovens on the Coppée system lately acquired by the 
Société. The Colard pits form excellent examples 
of a colliery fitted up with modern plant, con- 
structed according to the most recent practice of 
| the Société John Cockerill. There are two shafts 
| at this colliery, namely, the Marie pit, which re- 
| places an old shaft, and the Cecile pit, which replaces 
| the Henri-Guillaume shaft filled up some years 
since to afford additional accommodation for the 
steel works. 


The Marie shaft is 15 ft. in diameter 


and is at present being worked to a depth of 525 
yards. It is divided into three parts, of which two 
are used for coal extraction and the third—and 
much smaller compartment—for accommoda- 
ting the pumping gear, ladders, &c. The wind- 
ing is done by an exceedingly fine pair of hori- 
zontal engines capable of exerting 1000 net 
horse-power. These engines, which were made 
by the Société John Cockerill, have frames of the 
Corliss type, and they are provided with a double 
cone drum receiving ropes of uniformly decreasing 
section. This drum is really a magnificent piece of 


_work, and the positions of the spirals on it have 


been so carefully calculated as to give almost com- 
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plete equilibrium of the cages in all positions. The 
cages are double-decked. The head gear is of iron 
and is well designed ; it is inclosed ina building 
which is intended to form the engine rooms. The 
pumping is done by a pair of rotative pumping 
engines of the type exhibited by the company at 
the Paris Exhibition of 1878, these engines being 
each capable of exerting 250 net horse-power in 
water raised. The plant at the Colard Colliery is 
capable of raising 300 tons per day from a depth of 
750 yards, but at present, as we have stated, the 
pits are being worked at a much less depth. The 
coal is used for coke making, 432 Appold coke 
ovens turning out 360 tons of excellent coke per 
day, being dependent on it. The colliery is venti- 
lated by Fabry ventilators. 

After examining the plant of which we have 
just been speaking, the party re-entered the train 
and were conveyed up a series of zigzags to the top 
of the plateau now used for the storage of blast 
furnace materials. This plateau has been formed 
by levelling the top of the artificial mountain of 
slag, &c., which has accumulated since 1820, and the 





presence of which yearly became less desirable as 


room was required for the extension of the works. | 
The plateau rises 114 ft. above the level of the 


Meuse, and by utilising it an area of no less than 37 
acres was placed at the disposition of the company. 


Inclined planes have been provided for raising the | 


ore, &c., and the whole arrangements for handling 
the raw materials have been capitally worked out. 
Before leaving the plateau the party paid a visit 
to the top of the adjoining blast furnaces, and 
witnessed the working of the cone and bell- 
charging apparatus with which they are fitted. 
these furnaces the gas is taken off by a tube pass- 
ing through the centre of the bell, and the leakage 


of gas between the bell and tube is prevented by | 


the use of a hydraulic seal like that of a telescopic 
gasholder, an arrangement which answers admir- 
ably. 

Descending next to the banks of the Meuse, the 
visitors on their way back to the chateau, exa- 
mined the ore-hoists, &c., at the river side, and the 
rail and girder depéts, while finally they were 
conveyed back to Liége by steamer, taking with 


In | 


them most pleasurable recollections of the mag- 
nificent industrial establishment of Seraing. 

We have in the foregoing notes on the excursion 
to Seraing said nothing of the various charitable 
institutions established by the Société John Cocke- 
rill, but these are too important to pass without 
a word of notice. They include a hospital, an 
| orphanage ; a dispensary ; asick fund for workmen, 

sick, injured, or invalided ; a benefit fund for ex- 
traordinary cases of need; a pension fund for 
| officials ; a savings bank; preparatory classes for 
the miners’ school; and the miners’ school. Besides 
these there are in connexion with the shipyard at 
Hoboken, preparatory classes and an industrial 
school. To all these institutions the .company 
give most substantial support, while the expenses 
of the orphanage, which at present contains 120 
boys and girls, is entirely defrayed by them. 
Any money which these children may earn by 
| mnranual labour while at the orphanage, is invested 
for them in the savings bank, and is handed to 
'them with interest at 5 per cent. when they leave 
the orphanage to make a start in life. Besides 
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the institutions we have named, the Société John 
Cockerill have been energetic in promoting the 
formation amongst the work-people of co-operative 
associations, and musical, gymnastic, and other 
clubs ; while, by the establishment of a good 
library, by the provision at the works of clean and 
well-lit dining halls, and in various other ways, 
they have thoroughly done their duty in promoting 
the moral and physical well-being of their enor- 
mous staff of employés and their families. 


On the evening of the day devoted to the Seraing 
visit, the annual dinner of the Institution was, as 
we announced last week, held at the Salle de la 
Légid, Liége, and was a thorough success in every 
Way. 

THE MANUFACTURE OF SUGAR IN BELGIUM. 

In our article of last week we mentioned that 
the reading in abstract of the paper by M. Mélin, 
of Wanze, ‘‘ On the Manufacture of Sugar in 
Belgium,” was commenced at the Tuesday’s meet- 
ing. On the following morning, the 25th ultimo, 
it was completed, and samples illustrating the dif- 
ferent stages in the manufacture of beet sugar were 
exhibited by M. G. de Laveleye. The paper was 
not discussed, but the President in proposing a 
vote of thanks to its author, justly spoke of it as 
the most exhaustive ever brought before the Insti- 
tution. As we stated last week, we hope shortly 
to publish it in our pages. 


THe Use or Exvecrriciry in Coat Mines. 

The next paper read on the 25th ult. was one 
**On the Application of Electricity to the Working 
of Coal Mines,” by Mr. Allan C. Bagot, of London. 
We have been unable to find room for this paper 
this week, but we shall publish it in an early issue, 
and we need at present therefore merely say, that 
it dealt chiefly with electric signalling in mines, 
and more briefly with the application of electricity 
for illuminating purposes, and for the storage of 
power, the author being of opinion that electricity 
cannot at present be satisfactorily employed as a 
means of illumination in mines or for the transmis- 
sion of power. 

The discussion on Mr. Bagot’s paper was opened 
by M. Tresca, who referred to the importance of 
transmitting power economically to great distances. 
He considered that this might be efficiently done 
by electricity, and he referred at considerable 
length to the experiments of M. Marcel Deprez, 
which were recently fully described in our columns. 
He considered thatin ordinary modes of transmission 
over a distance of say 600 metres, the effective power 
developed in the driven machine was not more than 
about 30 per cent. of that developed in the motor, 
and with electrical transmission at least as good a 
result could be obtained. 

Mr. Charles Cochrane, who spoke next, stated 
that in the experimental length of the Channel 
Tunnel which had been constructed, the electric 
light gave excellent results, and he considered that 
it might be applied to illuminating railway tunnels. 
With regard to the employment of electricity for 
signalling in mines, he might state that in Belgium 
it appeared to be the custom to work the winding 
engines by the indications of the dial, and in the 
course of a visit tothe Seraing Works the day before 
he had been almost staggered to see the perfect 
confidence with which the man driving the winding 
engine at the Colard pit trusted to the indications 
of the dial alone, he not being able to see the cages 
brought to bank. 

A letter from Mr. Killingworth Hedges was 
then read, in which the writer differed from Mr. 
Bagot’s views as to the use of incandescence lights 
in mines. He considered that such lights could 
be made to comply perfectly with the regulations 
of the Mines Act ; and he described a lamp of this 
kind, which he had designed, and in which the 
globe was encased in water, which water served to 
complete the electric circuit. The arrangement 
was such that if the glass were broken the contact 
was also broken and the light extinguished. 

Compounpd Locomotives. 

The next paper read was one by Mr. F. W. 
Webb, of Crewe, ‘‘On Compound Locomotive 
Engines.’ This communication had been looked 
forward to with considerable interest, and was most 
favourably received. We shall publish the paper 
in extenso as soon as the diagrams illustrating it 
have been engraved, and meanwhile we may say 
that it dealt with the type of compound locomo- 
tives which Mr. Webb has introduced with such 





successful results on the London and North- 
Western Railway. In these engines, as many of 
our readers are aware, Mr. Webb employs three 
cylinders, namely, a pair of outside high-pressure 
cylinders, the connecting rods of which drive the 
hind pair of wheels, and a single low-pressure 
cylinder, the connecting rod of which is coupled to 
an inside crank on what would ordinarily be the 
driving axle. At the front end the engine is 
carried on a pair of leading wheels fitted with Mr. 
Webb’s radial axle boxes, which have already been 
noticed in our pages. By the arrangement of 
engine just described, Mr. Webb not merely ob- 
tains the advantages consequent on dividing the 
expansion of the steam between two sets of 
cylinders, but also gets rid of coupling rods, a most 
important matter for high-speed passenger engines. 
He also, as will be seen when we publish the illus- 
trations, obtains an enormous reduction in the 
strains per unit of area of the chief bearing sur- 
faces, while the engine is free from complication, 
and thoroughly accessible in every way. 

The discussion on Mr. Webb’s paper was opened 
by the reading of a letter from M. A. Mallet, 
of Paris, who stated that he was unable to be 
present at the meeting. M. Mallet said he had 
for some time advocated the application of the 
compound system to locomotives, but that he pre- 
ferred an arrangement with one pair of cylinders 
only, instead of two sets of cylinders, as em- 
ployed by Mr. Webb. In designing his own com- 
pound locomotive he had endeavoured to keep the 
engine as like an ordinary locomotive as possible, 
and he maintained that the arrangement he pro- 
posed was quite adapted for high speeds. M. Mallet 
also referred to the design fora three-cylinder com- 
pound engine proposed by M. Jules Morandiere, and 
described by him and illustrated in ENGINEERING 
of November 23, 1866 (page 392). This design he 
(M. Mallet) considered to be to some extent in 
anticipation of Mr. Webb’s design. 

Mr. William Rich, who was the first speaker, 
said he was glad to tind the subject of compound 
locomotives was being brought before the Institu- 
tion. He believed that it would not be long before 
a number of such engines were running in this 
country. Some two years ago he had prepared for 
the Royal Agricultural Society a report on the 
application of the compound system to traction and 
ploughing engines, and he had been able to show 
the great advantages attending the use of the 
system in such cases. He believed that compound 
traction engines could do fully one-third more work 
than the simple engines with the same amount of fuel 
and water. If in locomotivesasimilar gain could be 
insured, it would be an advantage, not only to 
railway companies, but to the public, and it would 
enable fuel to be carried for longer runs. He was 
surprised to notice in Mr. Webb's engine that the 
capacity of the low-pressure cylinder was only twice 
that of the high-pressure cylinder. Heshould have ex- 
pected alarger ratio would have been preferable; inas- 
much alsoas the low-pressure cylinder was not steam- 
jacketted he should rather have expected an accumu- 
lation of water in it. With regard to the effect of 
thecompound system being to cause the blast to 
only act twice during each revolution of the driving 
wheels, instead of four times, he believed that the 
intermittent blast had a more effective action on the 
fire than the more frequent smaller discharges. He 
was also somewhat surprised at the character of the 
exhaust line in the high-pressure cylinder diagram 
exhibited by Mr. Webb. He should not have ex- 
pected it to be so level. In conclusion, he stated 
he believed it would be an advantage to steam-jacket 
the low-pressure cylinder. 

Mr. Gottschalk, who spoke next, stated that he 
was a believer in the compound system, and he 
considered that Mr. Webb had made a decided ad- 
vance in designing the engine he had described. 
A considerable advantage was the saving which 
might be expected in wear and tear. On the 
Semmering Railway, with which he was con- 
nected, it was necessary, in consequence of the steep 
gradients, to employ eight coupled engines, and 
there was considerable difticulty in enabling these 
engines to traverse sharp curves without excessive 
wear and tear. By the adoption of Mr. Webb’s 
system it would be possible to divide the wheels of 
these engines into two groups, one pair of axles 
being worked by the high-pressure cylinders, and 
the other pair by the low-pressure cylinder. Such 
an arrangement would tend to greatly reduce the 
wear and tear of both engines and rails. 





Mr. T. R. Crampton said he was much opposed 





to a multiplication of parts, and for that reason he 
objected to the compound system. Up to the pre- 
sent the working of Mr. Webb’s engine had only 
been compared with an ordinary locomotive, but 
this was hardly a fair comparison, as the cubic 
capacity of the cylinders of the compound engine 
was greatly in excess of that of the cylinders of 
the ordinary engine with which the comparison 
had been made. If the comparison had been made 
with an ordinary engine having the same capacity 
of cylinder, and hence more room for expansion, 
the results would probably have been different. 
The removal of coupling rods which had been 
effected by Mr. Webb, he believed to be a good 
thing ; in fact, he might state that he had once 
gone so far as to make an engine with four wheels, 
each driven by a separate cylinder, in order to 
avoid coupling. 

Mr. Borodin, of South Russia, considered that in 
dealing with heavy freight trains with a compound 
engine such as Mr. Webb proposed, there might 
be some difticulty owing to the fact of the low- 
pressure piston exerting no tractive power with 
the crank in certain positions. This would 
cause difficulty in starting trains. His own experi- 
ments on the compound locomotive on M. Mallet’s 
system had shown that the maximum saving 
possible, as compared with the simple engine, was 
18 per cent. under certaim circumstances, and he 
considered that the saving described by Mr. Webb 
in his paper was too high. The results recorded 
might probably have been due to better manage- 
ment in the case of the compound engine. He 
believed that it would be very probable that the 
compound system would be largely applied to loco- 
motives. It had been said that existing locomo- 
tives were very perfect, but M. Marie, of the Paris 
and Lyons Railway, had shown by the recent 
experiments, that the consumption of steam per 
horse-power for such engines is about 12. kilo- 
grammes, whereas the compound engine would 
work with a consumption of 10} kilogrammes per 
horse-power per hour. On the other hand con- 
densing engines might easily be made to consume 
but 83 kilogrammes per indicated horse-power per 
hour, and what was really wanted was a practical 
condensing locomotive. 

Mr. David Joy said that he had had frequent 
opportunities of examining Mr. Webb’sengine, and 
he could fully corroborate the results obtained. 
The engine ran very freely on curves, and he re- 
garded the doing away with the coupling rods as a 
very important matter. He might mention that 
Mr. Webb's first compound locomotive ‘* The Ex- 
periment” had been worked by two sets of drivers, 
and this of course was a disadvantage. He (Mr. 
Joy) had been asked to design locomotive engines 
for South America, in which a special point was to 
save water. The engines had to do their main 
work on a heavy rising gradient with no water on 
the top, all the water having to be carried to the 
plateau by the trains. Under such conditions he 
believed the compound system would be very advan- 
tageous. 

M. Jules Morandiere remarked that as his name 
had been mentioned in M. Mallet’s letter, he 
thought it only right to state that the three- 
cylinder engine designed by him, which had been 
illustrated in ENGINEERING in 1866, had never been 
worked out in detail, and he, therefore, could not 
consider it in any way an anticipation of Mr. 
Webb’s design. It may be pointed out also that 
the engine in question had a single high-pressure 
and two low-pressure cylinders, so that it did not 
possess the advantages for starting which Mr. 
Webb’s design affords. 

Mr. Druitt Halpin said he thought Mr. Webb 
had not given himself sufticient credit for all the 
advantages he had obtained with his locomotive. 
A very important point was the manner in which 
the strains were reduced. As regarded the radial 
axle-boxes used by Mr. Webb, he (Mr. Halpin) had 
used them on engines having to traverse very sharp 
curves, and they had proved most successful. He 
believed that it would be most desirable to steam- 
jacket the low-pressure cylinder of Mr. Webb’s com- 
pound engine, but, of course, the steam on its way to 
this cylinder was partially superheated by having to 
pass through the pipes in the smokebox. This, to 
some extent, served the purpose of the steam jacket, 
but the superheating was not controllable. The 
effect of steam jackets had recently been very 
plainly shown by experiments made in the neigh- 
bourhood of Liége. These experiments were made 
on an engine which did not fulfil the terms of the 
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that the bad performance was due to the jackets 
not acting properly, the steam traps being defective. 
On the steam traps being put right, 17 per cent. of 
the whole weight of water used was condensed in 
the jackets, and the consumption of steam was re- 
duced 50 per cent., as compared with the engine 
working without the steam jackets in use. The 
engine in this case was working with a very light 
load. He considered it would be of much interest 
if Mr. Webb could give the water consumption per 
horse-power of his compound engine. The economy 
obtained by the engine was divisible into two parts, 
and might be considered to be partly due to the 
economy effected by expanding the steam in two 
cylinders and partly to the fact that in the com- 
pound engine the boiler had to evaporate less 
water per hour per square foot of surface. 

Mr. McDonnell observed that very few railways | 
could afford to try experiments of the kind described | 
in Mr. Webb’s paper, and he considered that the 
members of the Institution ought to be greatly | 
obliged to Mr. Webb for bringing the results of | 
his experience before them. He (Mr. McDonnell) | 
did not consider that the removal of coupling rods 
was avery important matter. If properly made, 
very few coupling rods broke. He, however, con- 
sidered that Mr. Webb’s engine was a great success, 
and he expected that railway.engineers would show 
their appreciation of it by copying Mr. Webb’s plans. 

Mr. W. Stroudley also considered that railway 
engineers owed Mr. Webb their thanks for the 
manner in which he had gone into the question of 
compound locomotives, and brought his experience 
before them. The economy of the compound 
system was, he considered thoroughly established. 
It was undoubtedly very good for passenger 
engines, but he considered that it would give still 
more favourable results if applied to goods en- 
gines. A passenger engine running at a high 
speed was in a far better condition for using 
steam economically in a single cylinder than a 
goods engine running at a slow speed, and he 
therefore anticipated that Mr. Webb would get 
far better economical results as compared with 
the ordinary locomotive, if he applied his system to 
goods engines. The figures given in Mr. Webb's 
paper did not, he considered, show any very great 
economy in fuel for the compound engine. On the 
London, Brighton, and South Coast Railway the 
average consumption per mile for all the engines 
during the past half-year had been 25 Ib. only. 

Mr. Webb, in reply to the discussion, stated that 
since the paper had been prepared he had turned 
out ten more compound locomotives, and he had 
excellent results with them. He had found no signs 
of any condensation in the large cylinder, and no 
signs of priming. The spaces between the large 
cylinder and the plates surrounding it were packed 
with silicate cotton. With regard to the complica- 
tion he might mention that in the compound engine 
he had only three connecting reds, as compared 
with two connecting rods and two coupling rods in 
the ordinary locomotive. He had often on former 
occasions heard Mr. Crampton’s views, but he could 
not agree with them. Mr. Crampton wished not 
only to use one cylinder but one pair of wheels, and 
in his (Mr. Crampton’s) engine he placed these 
wheels so that not more than half the weight of 
the engine could be utilised for adhesion. He might 
add that it was while examining one of Mr. Cramp- 
ton’s engines that the idea of driving two groups 
of wheels by cylinders arranged on the com- 
pound system suggested itself to him, his idea being 
to utilise a greater part of the weight of the engine. 
In conclusion, he mentioned that when the first 
compound engine was brought out it performed a 
christening trip of 528 miles. It was run first from 
Liverpool to London, and being then found all 
right it was hooked on to the Holyhead mail and 
run from London to Holyhead. Being still all 
right it was then attached to the return train and 
ran back from Holyhead to London. He (Mr. Webb) 
was now engaged in constructing an engine on 
the compound system for working the London and 
North-Western trains on the Underground Railway, 
the change being made by altering one of the origi- 
nal engines. With regard to coupling rods he 
found that with the trains running on the Metro- 
politan District Railway, he could only get five or 
six years out of the coupling rods before they 
showed signs of fracture. 

The President, Mr. P. G. B. Westmacott, in 
proposing a vote of thanks (which was cordially 





contract under which it was put up. It was found | they were accustomed to look to Crewe for some- 





passed) to Mr. Webb for his paper, remarked that 





thing good, but in this case Mr. Webb had more 
than fulfilled any expectations they might have had. 


Tue Sr. Gornarp Rariway. 

The last paper read was one ‘‘ On the St. Gothard 
Railway,” by Herr E. Wendelstein, of Lucerne, 
this being a sequel to a former paper of the author 
on the same subject, which was read at the meet- 
ing of the Institution in January last, and which 

yas published by us at the time.* Herr Wendel- 

stein’s paper read at the Liége meeting we shall 
also publish in extenso as soon as the necessary 
diagrams are prepared, and we need not therefore 
do more here than state that it was a valuable and 
interesting communication. 

The first speaker in this discussion was M. Tra- 
senster, who said the first rock drills in use in the 
Mont Cenis Tunnel had been made at Seraing 
for M. Somellier. M. Somellier had great talent 


|and energy, and his enterprise at the Mont Cenis 


had constituted a great school for those engaged 
in similar works. The St. Gothard line had 
benefitted by the experience gained at Mont Cenis. 
The employment of hydraulic transmission greatly 
diminished complication, and the Brandt drill, 
described in M. Wendelstein’s paper, enabled the 
pressure of water to be directly utilised. By the 
employment of hydraulic power, however, there 
was the loss of the benefit to the ventilation which 
was gained where compressed air was used. 

In the absence of M. Wendelstein, the paper 
was not further discussed, but the President in pro- 
posing thanks, alluded to the fact that he had about 
twenty years ago himself introduced a hydraulic 
drill, which had been employed in some of the 
Northumberland mines, and in this case special 
circumstances allowed a high pressure of water to 
be used and the waste water to be readily drained 
off. In the case of his drill the cutting tool was 
held up to the face of the rock with about one ton 
pressure, and the result was excellent, a much 
longer life being obtained for the drill than if it 
had not been so held. This was also the case in 
the Brandt drill. In his (the President’s) rock 
drill the system of anchoring the machine by rams 
forced against the roof by hydraulic pressure was 
also employed. He considered that the Brandt 
drill was a good one, but he thought it might be 
improved by dispensing with the wormwheel gear, 
which caused loss of effect. 

With the discussion of M. Wendelstein’s paper 
the meetings for the reading and discussion of 
papers came to an end, and after a vote of thanks 
had been passed to the author, the President pro- 
ceeded to put to the meeting several other votes of 
thanks, which were very cordially received, these 
being, first, to the Mayor of Liége, to M. L. Tra- 
senster, the President of the Association of Engi- 
neers from the University of Liége, and chair- 
man of the Reception Committee, and to the 
members of that Committee; secondly, to the 
Société d’Emulation for the use of the rooms in 
which the meetings had been held ; thirdly, to M. 
Sadoine,,M. Paul de Singay, and to the various 
engineers and proprietors of works, who had by 
their courtesy and hospitality contributed so greatly 
to the success of the meeting ; and finally, to the 
Belgian, French, and English railway companies, 
tramway companies, and steamboat proprietors, 
who had afforded the members such special facili- 
ties for carrying out the various excursions. 

At the termination of the meeting the members 
adjourned to the Salle de la Légii, where they 
were hospitably entertained at luncheon by the en- 
gineers of Liége University, and the colliery 
managers and manufacturers of the district. 

EXCURSIONS, 

The afternoon of Wednesday, the 25th ult., was 
devoted to three alternative excursions. Of these, 
the first commenced with a visit to the works of 
the Société des Ateliers de la Meuse, a company 
which was founded on January 1, 1873, and suc- 
ceeded to the well-known business of M. Charles 
Marcellis, whose works were at Boverie les Liége. 
In November, 1873, however, the works were trans- 
ferred to Val-Benoit, on the banks of the Meuse, 
near Liége, where they occupy an area of 540,000 
square feet, the workshops covering an area of 
135,000 square feet. The managing director of 
the works is M. Stévart, and the firm are well 
known as the constructors of pumping and winding 
engines, plant for metallurgical works, roofs, 
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bridges, machine tools, &c. From these works 
the party proceeded to the Sclessin Iron Works, 
where the blast furnaces, rolling mills, and steel 
works were examined, and whence they walked to 
the Horloz Collieries, where a Gofiin ventilator is 
at work, and where there is also in use an air- 
compressor of the type employed at the Arlberg 
Tunnel. We shall probably have more to say 
hereafter of the plant at this colliery. 

The party choosing a second excursion proceeded 
first by steamer to the Angleur Steel Works. At 
these works there are three pairs of Bessemer con- 
verters, one shop containing a pair of 7-ton vessels, 
and another shop containing two pairs, of which 
one pair is working on the Thomas-Gilchrist basic 
process. The visitors had here an opportunity of 
seeing a basic ‘‘ blow” which was exceedingly well 
managed. The works comprise an extensive roll- 
ing mill plant, most of the mills being driven by 
vertical engines constructed at the Ateliers de la 
Meuse, and fitted with variable expansion gear 
controlled by the governor. In this arrangement 
the expansion valve at the back of the main slide has 
a variable stroke imparted to it by the governor 
adjusting the position of a wedge, which regulates 
the amount of ‘‘slack” or lost motion between the 
valve spindle and a cross-head moved by the ex- 
pansion eccentric. The rail mill, which was not 
at work at the time of the visit, is a three-high 
mill driven by an engine of the type just referred 
to, while the tyre mill is noticeable for having the 
roughing and finishing rolls on the same vertical 
axes, the table carrying the tyre being raised or 
lowered to bring the tyre under the operation of 
the one or the other set of rolls. The steam for 
working the several engines is supplied by a range 
of Naeyer and Co.’s tubulous boilers. 

From the Angleur works the party next pro- 
ceeded to the Ougrée blast furnaces, coke ovens, 
&c., and thence to the Ougrée iron and steel 
works, &c. Of these works our space will not 
permit us to give a description this week, but we 
propose to do so in an early issue. In the mean- 
time we need only say that the admirable arrange- 
ment of the works—and particularly of the Bes- 
semer plant—rendered the visit to them a most 
interesting one. 

The third of the alternative excursions on the day 
with which we are dealing embraced visits to the 
Marihaye Collieries and the Val St. Lambert Glass 
Works. At the collieries the visitors had an oppor- 
tunity of examining the coal washing arrangements 
on Berard’s system, the Fabry ventilators, the 
Dubois and Francois and the Sommeiller air com- 
pressors, the Smet coke ovens, and a system of 
endless chain haulage. Of the Val St. Lambert 
Glass Works we shall give some notes in a future 
issue. 


THE VIEILLE-MontaGNE Zinc Works. 

Thursday, the 26th ult., was given up entirely 
to visits to works, two alternative excursions being 
arranged, namely, one to the zinc works of the 
Vieille-Montagne Company and to the Hazard 
Collieries, and the other to Verviers, where various 
works devoted to the woollen manufacture were 
inspected and whence a visit was also made to the 
Gileppe Water Works Reservoir. We will first 
deal with the visit to the zine works, forming part 
of the programme of the first-named excursion. 

The works of the Vieille-Montagne Company are 
of world-wide reputation, and their importance 
will be evident from the data given in the paper by 
the managing director, M. St. Paul de Sineay, 
‘‘On the Manufacture of Zinc in Belgium,” to 
which we have already referred and the publica- 
tion of which we commence in the present number. 
The Vieille Montagne Company at present are the 
owners of several works and mines as enumerated 
in M. de Singay’s paper above referred to. 

The particular establishment examined by the 
visitors yesterday week was that at Angleur, near 
the Chéneé Station, about 2} miles from Liége. 
On their arrival the party were met by the 
managing director, M. St. Paul de Sineay, his son, 
M. de Sineay, jun., M. Hatchett, the secretary, 
M. Vapart, the engineer, M. Badoul, the manager 
of works, and other officials of the company, who 
each and all did their utmost to render the visit 
both a pleasant and an instructive one. 

Entering the works the visitors were first con- 
ducted to the fireclay stores, where the fireclay 
used in the manufacture of the crucibles is stacked 
prior to use in order to get rid of the excess of 
water which it contains. Inasmuch as the com- 
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mercial success of the zinc manufacture depends 
very greatly upon the quality of the retorts used, 
and as at Angleur 150 of these retorts are required 
per day, it is evident that the department of the 
works devoted to retort making is a most important 
one. The fireclay, after having been dried in 
stacks, is broken into pieces by suitable machinery, 
sifted and delivered to an apparatus which auto- 
matically mixes it with precisely the right quantity 
of water, and passes it on to a pug-mill, where it is 
thoroughly pugged. After being thus treated the 
clay is ready for the retort-making machines, to 
which it is conveyed by hand on small trucks. 
The retort-making machines are three in number, 
and act upon the clay successively. In the first 
machine the fireclay fed by hand into a suitable 
vertical mould is rammed into a solid mass by the 
blows of a rammer, the iron stem of which is inter- 
mittently acted upon by a pair of friction wheels, 
the wheels raising the rammer when they grip the 
stem, and then letting it fall again. The mould 
containing the embryo retort is mounted on a 
carriage provided with wheels, and as soon as it 
has been filled under the rammer, it is wheeled off 
to the second machine, which has a vertical revolv- 
ing spindle carrying a large augur or boring tool. 
By means of this last the svlid mass of clay is 
bored out for the required length. The mould 
now contains a mass of clay of elliptical section 
externally, but with a cylindrical bore, and it is 
next passed on to the third machine of the series, 
where the bore is also made elliptical so that the 
retort becomes of equal thickness throughout its 
circumference. This third machine has a well- 
guided plunger moving vertically, the plunger car- 
rying at its lower end a cutting tool shaped so that 
it not only removes a portion of the clay so as to 
givean elliptical shape to the bore, but also smoothes 
the whole of the interior of the retort. After this 
operation the cast-iron mould, which is made in two 
parts hinged together, is removed and the retort 
passed on to the drying room, where it is air-dried 
prior to being fired. The drying room, which is pro- 
vided with artificial heating arrangements for use 
in cold weather, is very extensive, and contains an 
enormous number of retorts undergoing the drying 
process. We may add that the durability of the 
retorts varies greatly ; but the average life may be 
taken as about two anda half months. After use 
the glazed internal and external surfaces are cleaned 
off by hand, and the intermediate portion of the 
fireclay is ground up and mixed with the fresh 
material for re-manufacture into retorts. 

Besides the retorts the fireclay is also used for 
the manufacture of the condensing tubes, of which 
we shall have to speak presently. About 300 of 
these tubes are required per day at Angleur, and it is 
found best to make them by hand, they being all 
turned out by a gang consisting of two men and a 
boy. Of the two men, the one shapes the clay 
roughly to external form, while the other finishes 
the tube by placing the clay in a mould, and 
operating on it first with a wooden blade employed 
as a boring tool, and then with a wooden core which 
is inserted to form the bore properly. The boy pre- 
pares the clay for the men and assists generally. 

Having examined the manufacture of the retorts 
and condensing tubes, the visitors were next con- 
ducted to the department where the ore is pre- 
pared and mixed with coal ready to form the charges 
of the retorts. Here the ore is first broken in M. 
Vapart’s disintegrators, already described and illus- 
trated in our pages,* and is thence conveyed to a 
shed where it is mixed by hand with the proper 
proportion of small coal, the mixture being then 
raised by elevators into store hoppers, where it is 
allowed to remain for several days before being 
transferred to the retort house for charging into 
the retorts. And here we may say a word for the 
admirable manner in which what we may call the 
millwright work—by which we mean the shafting, 
gearing, and other appliances for the transmission 
of power, &c.—is carried out at the establishment 
under notice, there being throughout ample evidence 
of the appliances having been carefully designed in 
all their details. 

The retort house, which was next visited, is a 
lofty building, partially open at the sides and with 
central openings in the roof giving thoroughly good 
ventilation. The furnaces are placed in a line 
down the centre of the building, these furnaces 
being in the form of arched chambers having series 
of retorts inserted from each side. Most of the 
furnaces contain 138 retorts each, but one is smaller 
——*"See ENGINEERING, Vol. xxiii, p. 448. 
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disposed on the furnaces in several tiers, and they 
are placed in an inclined position rising upwards 


and contains but 110 retorts. retorts are 


from their mouths. They are heated directly by 
the products of combustion from coal tires arranged 
below them, and are charged with the mixture of 
ore and coal dust already mentioned, the furnaces 
being kept going night and day, and two charges 
being distilled every twenty-four hours. In the 
mouth of each retort there is inserted, after charg- 
ing, one of the condenser tubes already spoken of, 
this tube being supplemented during the arly 
stages of the process by a light wrough. “ron tube 
or cap, which receives the product of the distil- 
lation in the form of what is called grey oxide. 
Later on the zine vapours given off are collected in 
the condenser tube in \the form of liquid metal, 
which is at once cast into ingots. 

Large quantities of zinc are sold in the form of 
ingots, while a large proportion of the produce is 
rolled into plates. At the Angleur Works the 
rolling mills are admirably laid out, and the pro- 
cess is a very interesting one owing to the re 
strained limits of temperature within which zinc 
remains malleable, and the quickness with which 
the rolling has hence to be carried out. All the 
zine rolled into plates is remelted 


is formed an annealing chamber. At the end 
of this furnace is a kind of turntable carrying 
anumber of shallow cast-iron moulds. The 
melted zinc is run into these as the turntable 
slowly rotates, and before any mould thus 
filled has arrived again at the pouring point, the 
metal has set, and the ingot has been lifted out 
and passed on to the rolling mill. The ingots are 
dealt with in pairs, and, after each ingot of a pair 
has been passed a few times through the mill, the 
two slabs produced are placed together and rolled 
down into a plate of about } in. thick. These 
plates are then annealed in the chambers formed 
above the melting furnace, as already mentioned, 
and they are then rolled off to the desired thick- 
ness and sheared to, size, some very fine guillotine 
shears being provided for this latter part of the work. 

The sheets produced, as above described, are 
next gauged, carefully sorted, and stamped with 
the stamp of the company, and a number denoting 
the thickness. The sheets for export are then 
rolled and packed in casks, while others are packed 
in flat bundles. The manufacture of the easks 
just named is carried on at the works, and forms 
an important branch of the business. 

Besides the plain sheets the Vieille-Montagne 
Company manufacture an immense variety of corru- 
gated and perforated sheets, zinc tiles, &c. They 
are also makers of zinc white. At their various 
works they, during 1882, turned out no less than 
35,940 tons of zinc, this being more than half the 
total production of Belgium, and of this amount 
nearly 20,000 tons were rolled into plates. 
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On the 26th ult. the visitors, after inspecting the 
works, were kindly entertained at luncheon by M. 
Paul de Sincgay, and they then were conveyed by 
train to Bay Bonnet, whence they walked to the 
Hazard collieries, after inspecting which they 
returned to Liége. Of this visit, and also of the 
visit to Verviers, and of the excursions on the two 
subsequent days of the meeting, the demands upon 
our space compel us to defer any account until next 
week. 


SEACOMBE FERRY IMPROVEMENTS. 

We publish on page 101, and also on a two-page 
plate, the first of a series of drawings, illustrating the 
improvement works recently completed at Seacombe. 
The object of these works was to facilitate communica- 
tion across the Mersey, the traffic at this place being 
very large, nearly two millions of passengers yearly. 
The works, which have cost upwards of 143,000/., are 
very extensive and varied in character, including land 
reclamation, quay walls, landing stages and bridges, 
hydraulic lifts, &e. They have been carried out from 
the plan of Mr. W. Carson, under the approval of the 
Wallasey Local Board, to whom the ferry belongs. 
The works have been in contemplation since 1857, but 
| they were not decided on until 1872; the first contract 
| was let in 1876, and they were finished in the 
| beginning of 1880. We shall reserve our description 
until the publication of further drawings, for which we 
|are indebted to the Institution of Civil Engineers, 
| which has given us permission to reproduce the en- 
| gravings that illustrate a paper on the subject, con- 
tributed by Messrs. W. S. Boult, and J. J. Potts, and 

published in the Transactions of the Institution. 

COUPLINGS FOR BROKEN SHAFTS. 

A sup at sea with a broken propeller shaft is often 
in a most helpless condition, for many have not suffi- 
cient sail to keep them from falling into the trough of 









































the waves, and very few will steer when the screw is 
being dragged through the water. As a means of 
avoiding the danger resulting from a broken shaft, 
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BURRELL’S HIGH-SPEED GOVERNOR. 
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Mr. Archibald Thomson, superintendent engineer of | 
the Union Steamship Company, has brought out a novel | 
form of coupling, which we illustrate in the accompany- | 
ing engravings. As will be seen, it is made in three 
segments bolted together, and so designed that while 
the two end portions obtain a firm grip of the shaft, 
the middle part is of sufficient diameter to contain a 
shaft coupling, or the thrust collars, or any jagged and 
uneven part resulting from the fracture. It is notorious 
that shafts generally break in most inconvenient 
places, where it is impossible to apply any form of 
hastily contrived coupling, such as can be produced on 
board ship; but with Mr. Thomson’s arrangement 
there is scarcely any form of break which cannot be 
repaired. Should the shaft fail in a bearing the 
plummer block is removed, and the weight carried 
upon an extenporised support placed under the central 
turned portion of the coupling. No keys are required, 
as the bolts give a powerful grip on the shaft, and as 
the segments are of cast steel there is no danger of the 
flanges breaking away. Another and perhaps more 
important use of the coupling is for relieving the 
strain in any part of a shaft in which a flaw may 
develop itself while at sea, and hence by its timely | 
employment dangerous breakdowns may be avoided. 


OBACH’S GALVANOMETERS. 
THESE instruments are made by Messrs. Siemens | 
Brothers and Co., in three different types. Two of | 
them are suitable for measuring both current strength | 
and electromotive force, whereas the other is for cur- 
rent strength alone, 





| the vertical are measured, their ‘‘ secants” 

















The principle upon which they are all based is as 
follows :—If the coil of a tangent galvanometer 1s 
made movable around a horizontal axis, a given current 
produces different deflections according to the inclina- 
tions given to the coil. If the angles of the coil, with 
are the 
multipliers of the tangents of the deflections. The 
current strength’ or electromotive force to be measured 
is therefore : 
Current strength ) 
or electromotive 

force. 
The constant of the formula being the number of 
ampéres or volts, which give the unit deflection of 
45 deg. (tan. =1.0) when the coil stands in its vertical 
position. 

The galvanometers for measuring currents and 
electromotive forces are so arranged that the two con- 
stants are identical, i.c., that the same number of 
amperes and of volts correspond to the unit deflection. 
This offers the great convenience that the calibration 


=tan. deflect. x sec. inclin. x constant. 


| of the instrument in volts at any particular place, by 


means of some cells of known electromotive force, 
gives without further trouble the calibration in 
ampéres also. These galvanometers can be provided 
with a ‘‘compensating magnet” made to turn on a 
horizontal axis, and by means of such a magnet the 
constant can be kept at the same value for different 
localities. In order to effect this, a few cells of known 
electromotive force are required, and the magnet is 
simply turned until the proper -leflection is produced, 
corresponding, for instance, toa constant of 5 or 10 








volts. One half of the deflection scale is divided into 
tangents, but the other half bears degrees as usual. 
The inclination scale has, in addition to the degrees, 
ten secant marks representing the multipliers 1 to 10. 
A vernier allows the degrees to be read very accurately. 
The simple form of current and potential galvano- 
meter has the secant marks, but no other divisions on 
the inclination scale. Any dipping of the needle is 
completely prevented by fixing it to a vertical axle 
loaded at the lower end. The swing of the needle can 
be made quite dead beat by means of an adjustable air 
damper. 

Fig. 1 shows the instrument constructed for current 
strength only. For absolute measurements it can be 
calibrated by means of a silver or copper voltameter 
at the particular locality where the currents are 
measured. It has no compensating magnet, but can 
be provided with a ‘‘ constant shunt” for very strong 
currents. Instruments without a shunt measure from 
1 toabout 90 ampéres, and those with a shunt twoor three 
times as much, according to the adjustment, and with 
our horizontal component of the earth’s magnetism. 
The solid ring R consists of gun-metal of high con- 
ductivity, and has a rectangular cross-section. The 
inclination scale is engraved on a quadrant Q fixed 
outside the ring. Three screws and a circular spirit 
level inside the needle box B serve for levelling the 
instrument. 

Fig. 2 shows a highly finished form adapted for 
currents and potentials. The gun-metal ring R is 
V-shaped and the groove filled with a great many 
turns of German silver wire. The inclination scale Q 
is between the needle-box B and the coil R. The 
coil as well as the pillar P carrying the needle-box, 
can be firmly fixed with great nicety by means of 
clamping arrangements C,; and C,,. At the base 
of the pillar are two straight spirit levels placed 
at right angles. The screws is for adjustment into 
the meridian. 

Fig. 3 isa simplified and smaller model of an instru- 
ment of the same construction as Fig. 2, and likewise 
for currents and potentials. The damping partition 
d can be taken out so that the needle can swing right 
round. The inclination scale on the quadrant Q fixed 
to the needle-box B bears only the secants or multi- 
pliers as already stated. The coil is held fast on the 
quadrant by means of the screw 8, and the instru- 
ment is levelled until the needle swings freely ; n s is 
the curved compensating magnet used for adjusting 
the constant to a given value. With this magnet the 
needle is much less exposed to disturbances from out- 
side. The currents are led to the solid ring by means 
of flexible leads stranded together in such a manner 
that they are absolutely inactive upon the needle, 
they are termed ‘‘ adynamic leads.” 

The instrument, Fig. 2, is intended for very accu- 
rate measurements, and may, for instance, be used as 
a standard wherewith other galvanometers can be 
compared. The mean error of a single observation 
with the instrument is below one-half per cent., and 
the probable error below one-quarter per cent. 

Fig. 3 is constructed for ordinary purposes, but it 
should not be placed too close to dynamo-machines or 
single leads conveying strong currents. 

Current strengths or electromotive forces can be 
measured with these galvanometers by either of the 
following four methods which may be chosen accord- 
ing to circumstances. 

1. General Method.—Turn the coil until a deflection 
a somewhere near 45 deg. is obtained, then read off 
the inclination ¢ of the coil. 

The formula then is : 

x = tan. a x sec. @ x constant. 

2. Method of Equality.—Turn the coil until the 
deflection a and the inclination ¢ are at one and the 
same angle y. 

The formula is now : 

x = tan. Y 

These products of tan. 
beforehand and tabulated. 

3. Method of Constant Deflection.—Turn the coil 
until the needle each time points to the same degree, 
say for convenience, 264 deg., 45deg., or 634deg. The 
tangent of this deflection enters the constant and the 
formula is reduced to : 

x=sec. ¢ x constant. 

The instrument here acts as a secant galvanometer, 
and the method has the peculiarity, that for a number 
of measurements the needle occupies the same posi- 
tion, which, in some cases, may be found of ad- 
vantage. 

4. Method of Constant Inclination.—Set the coil at 
a proper angle, of which the secant now enters the 
constant. 

The instrument here simply acts as a tangent galva- 
nometer with the formula : 

x=tan. a x constant. 

As will be seen from the foregoing description the 
movable coil galvanometer offers several adayntages 
over other constructions, which have been proposed 
for the same purpose. 


constant. 
can be calculated 


sec. 


sec. 
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GROVER’S KEYLESS CHAIR. 

WE illustrate on page 105 a form of railway chair 
which was invented by Mr. J. W. Grover, of 9, Vic- 
toria-chambers, S.W., about two years ago, and which 
has since had an extended experimental trialion several 
large lines. As will be seen on reference to the en- 
gravings, the usual wooden key is not used, but in 
place of it, one jaw of the chair—the inner one—is 
made movable, and is tightened against the inner side 
of the rail byataper trenail of large size. The rail, which 
is shown of the section used by the Metropolitan Rail- 
way Company, stands with its lower flange in a recess, 
by which it is supported at both sides, while at its 
head it is held against the thrust of the wheel flanges 
by the fixed jaw; hence it is kept in true cant, and 
the gauge is always maintained. The movable jaw 
rests upon two inclined shoulders, which give it a con- 
stant tendency to slide towards the rail, and has a 
projecting tongue fitting under a correspondingly 
shaped portion of the chair, to prevent it from being 
thrown out by a sudden jerk, even supposing the tre- 
nail to become displaced, which is almost impossible. 
The movable parts, being on the inside of the gauge, 
can be inspected on both rails by a man walking 
along the track, and thus the trouble of crossing 
from side to side which obtains with outside keying 
is avoided, while it is claimed that the inspection 
needed is reduced to a minimum, as there are no keys 
to drop out, as in the case of the ordinary chairs. It 
is well known that under certain conditions of weather, 
such as a hot period after a considerable amount of 
rain, ordinary keys require the most careful attention 
to keep them in place, and even then not infrequently 
fall out, leaving the rails insecure and increasing the 
liability of trains to leave the lines, especially at cross- 
ings. With the Grover chair, it is contended, this 
danger is avoided ; the system puts no strain on the 
loose jaw, and is entirely independent of the weather, 
while renewals can be effected as easily as with the 
existing system, the trenail being cut below the chair, 
and the upper part thrown away, while the lower part 
is driven through the sleeper by the point of the next. 

These chairs have already been used for many 
months on portions of the Great Western, the Great 
Eastern, and the Metropolitan Railways in London, 
and on the Lancashire and Yorkshire Railway at Miles 
Platting, Manchester, and favourable reports have 
been received in each case. 


BURRELL’S PATENT GOVERNOR. 

Ivy our account of the York Show (see page 57 ante) we 
called attention to a new form of governor manu- 
factured by Messrs. Charles Burrell and Sons, of 
Thetford, and this week we give, on page 105, illus- 
trations of it. The object aimed at in its design has 
been to take advantage of the effect of centrifugal 
force alone on the balls without their being subject to 
the influence of gravity, and at the same time to pro- 
duce a powerful, compact, and sensitive governor in 
which there should be no levers, or joints liable either 
to stick, or become slack and allow play. The con- 
struction is such that at all positions of the balls the 
resistance which the governor offers to movement from 
one position to another under an increase of speed is 
constant, the spring being arranged to offer the same 
resistance at any part of its range. Referring to the 
illustrations it will be seen that there is attached to 
the spindle at its upper end a sleeve which carries two 
opposite and radiating arms. Upon each arm a ball 
slides loosely ; each ball is connected by two flexible 
steel bands, which pass round flanged rollers of large 
diameter, to a collar riding upon the central spindle, 
and subject to the downward force of a coiled spring. 
The connexions at each end of the bands are made by 
clips, so that their strength is not reduced by pin or 
rivet holes. Each band is tested to half a ton, and as 
the maximum strain brought upon them is only 33 lb., 
there is the most ample margin of safety, and were one 
to give way the others would hold the ball with per- 
fect security. As the speed increases the balls move 
outwards, drawing upthe collar on the spindle and 
compressing the spring, the connexion to the throttle 
valve or expansion apparatus being made in the usual 
way. The governors are made of any size, and have 
given most satisfactory results in practice, being ex- 
ceedingly prompt and reliable. 


CRANKSHAFT LATHE. 

On page 108 we illustrate an exceptionally large 
lathe for turning crankshafts, &c., lately constructed 
by Messrs. F. Berry and Sons, of Sowerby Bridge, for 
Messrs. John Spencer and Sons, of Newburn Steel 
Works, Newcastle-on-Tyne. The lathe is quadruple 
geared, and is 48 in. from the centre to the top of the 
bed. This latter is 43 ft. long, 11 ft. broad in its 
widest part, 2ft. 3in. deep, and weighs 40 tons. 
Upon the bed there are fitted four sliding carriages, 
ene furnished with a compound slide rest, and the 
other three with pillar rests. All the rests have a 
traverse of 2 ft. 9in., and all the carriages are self- 
acting longitudinally, by means of screws 44 in. in 
diameter. A complete set of change-wheels is pro- 
vided for screw-cutting, and quick traverse of the 











carriages can be effected by means of pulleys fixed on 
the ends of the screws. ‘The face-plate is 8 ft. 3in. 
in diameter, and the spindle in the fast headstock is 
16 in. in diameter by 20 in. long in the front neck, and 
12in. in diameter by 15in. long in the back neck, 
and is made of steel. The massive size of this mag- 
nificent tool will be best appreciated from a considera- 
tion of the weight of the various parts. The fast 
headstock, including the spindle and gearing, weighs 
124 tons, the loose headstock 44 tons, and the total 
weight of the lathe is about 90 tons. 








THE BELGIAN IRON AND COAL TRADE. 
On the History of the Iron and Coal Industries of the Liye 
District.* 

By M. Epovarp bE LAVELEYE, of Liege. 

1. The Iron Trade.—It is difficult to say exactly how 
the art of working iron originated in those provinces of 
ancient Belgium, which have since become known as the 
district of Li¢ge- , 

It is certain that Asia was the cradle of iron working, 
and it is certain that the Eburones and the Nervii, the 
ancestors of the present Belgians, brought with them 
from the Euxine, where they had their origin, secrets 
which had been already known for ages in that district. 
However this may be, it is almost certain that when 
Cesar arrived in Gaul he found among the tribes he sub- 
jugated a knowledge of the art of transforming the ores 


of iron into a metal which they used for different pur- | 
The discovery, in 1870, of | 


poses, especially that of arms. 
ancient furnaces still filled with materials, ap Lustin, near 
Namur, enables us to understand the primitive method 
employed for the manufacture of iron. The furnace con- 
sisted of a single excavation in the ground, oval in form 
and rounded at the bottom ; it was about 12 ft. long by 
9 ft. wide and 3 ft. deep, and was formed in a bed of clay ; 
a channel pierced through the clay allowed air to enter 
the bottom of the furnace. In this hollow was found the 


metal, which contained 93.48 per cent. of iron, 0.37 of | 


carbon, 4.94 of fusible materials, and 1.21 of sulphur and 
phosphorus. 

It is probable that the Romans communicated to the 
ancient Belgians the use of the bellows, which had long 
been known to them; and that other improvements were 
made during their rule in the art of treating iron ores. 
The invasion of the German tribes probably stopped the 
impulse given by the Romans to the manufacture of iron. 
In the eighth century, under Charlemagne, appeared the 
furnace called the Fourneau i Masse or Stiickofen, which 
was higher than the old furnaces, and thus allowed a 
greater concentration of heat. Between the eighth and 
the twelfth century the iron trade developed considerably, 
and the metallurgist Karsten cites the Low Countries as 
the district where the manufacture of iron at that period 
had reached its highest perfection. From thence to the 
fifteenth century the progress realised was small. In 
1468, moreover, the iron works of the Lidge district 
were almost entirely destroyed by the troops of the Duke 
of Burgundy. 

It should be remarked that up to this time malleable 
iron was almost the only product ; but Karsten, who has 
been cited above, observes that the first apparatus for pro- 
ducing cast iron was established in the so Countries, 
from whence the art extended into Sweden and England. 
The oldest blast furnace appears to have been constructed 
near Namur, in 1340. It is, at any rate, certain that 
before 1400 the foundry pig blast furnaces of Les Vennes 
and of Grivegnée, near Li¢ge, were well known. During 
the succeeding three ‘centuries the number of blast fur- 
naces grew so rapidly that in 1700 an edict of the Prince 
Bishop of Liége forbade the erection of any new furnaces 
for the next twenty-five years. 

The use of coke as fuel for blast furnaces was introduced 
from England ata relatively recent period. In 1769 an 
attempt to smelt iron ores by means of coke was made at 
Juslenville, near Spa, but without success. On the other 
hamd, wood becoming scarce, raw coal had been used for 
the finishing of malleable iron as early as 1627; but its 
employment in the process of transforming cast iron into 
malleable iron was also of foreign importation. This pro- 
cess became common in England, whilst it was still un- 
known in Belgium. _ In was in 1784 that Cort and Part- 
nell invented in England the puddling furnace and 

rooved rolls. Those improvements were introduced into 
3elgium, but the French Revolution shortly afterwards 
put an end toall progress in industrial arts, and the works 
of the Liége district were in great measure reduced to a 
condition so deplorable that it was necessary to close 
them. There was however no long intermission of 
activity. In 1800 circular blast furnaces were found to be 
replacing the octagonal furnace hitherto in use. Their 
height was at the same time raised from 15 ft. to 25 ft. 
In 1803 the casting of cannon was commenced at Li¢ge, 
and soon became the largest industry of the province. 
The idea, however, was still general that the coal of 
Liége was not fit for making coke, and it was not until 
1823 that an Englishman whose name has become cele- 
brated—John Cockerill—erected at Seraing the first blast 
furnace using coke as its fuel. This furnace remained 
unique of its kind until 1830; it was the origin of the 
works of the Cockerill Company, now one of the most im- 
portant on the Continent. 

About the same time--in 1821—Michael Orban erected 
at Grivegnée the first puddling furnace and the first 
rolling mill onthe English pattern. After 1830 the iron 
trade of Li¢ge made a sudden start under the double in- 
fluence of the introduction of railways and the inaugura- 
tion of large financial companies. In 1839, and after- 
wards in 1848, serious crises occurred in the trade; but 
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these reverses were succeeded on both occasions by new 
advances in prosperity. 

Hitherto, the only ores treated in Belgium had been 
those from the district of the Ourthe and that between 
the Sambre and the Meuse. These ores are now almost 
exhausted down to the level from which water could be 
pumped to give a profit, and the iron trade of Belgium 
soul not have continued had not new raw material been 
brought into use. There exists in the Devonian forma- 
tion an important bed of oligiste or specular ore, of an 
oolitic character; but for a long time this mineral was 
considered impossible to reduce. 

In 1853, however, the blast furnaces of Ougrée pro- 
duced a revolution in the Belgian iron trade by succeeding 
in the utilisation of these ores, and the trade then entered 
upon a new series of prosperous years. 

We may now proceed to the improvements introduced 
into blast furnace working. In 1803 the bellows, which 
had been in use from the earliest times, began to be re- 
placed by blowing engines with metallic pistons; and in 
1837 the Cockerill works took the initiative in introducing 
the hot blast. It was the same works which introduced 
into Belgium the making of Bessemer steel. The first 
converters were erected in 1863. 

It is probable that the discovery of the cementation 
process for the making of steel had its origin in Li¢ége. 
At the commencement of the seventeenth century, in 
1613, a permission to convert iron into steel is found to 
have been officially accorded to two armourers of 
Maestricht, a town which then belonged to the province 
of Liege. Karsten is therefore right in saying, ‘* England, 
which has now become the school of iron metallurgy, 
owes to the Continent” (in fact, as we have seen, to the 
district of Liege) *‘ two great discoveries, viz., that of the 
blast furnace and that of cemented steel.” 

Our notice of the iron trade may be concluded by some 
details as to its situation at the present time. The dis- 
covery of the means of reducing the specular iron ores, 
at the time when the old ores were exhausted, saved the 
district from ruin. At this moment, however, the former 
ores in their turn are nearly exhausted, and the blast 
furnaces are almost pang nin supplied, as far as pig iron 
for puddling is concerned, from ores raised in the Grand 
Duchy of Luxembourg, and as far as steel pig is con- 
cerned, from ores raised in Spain. Thus during the year 
1882 the blast furnaces,consumed 394,405 tons of foreign 
ores, of which 182,842 tons came from Luxembourg and 
152,023 tons from Spain and Algeria. On the other hand 
only 82,612 tons were indigenous ores. 

As a set-off to this disadvantage, the Belgian works are 
placed in the centre of a district producing coke, which is 
cheap and of good quality. They are in a country where 
vrices are in general favourable, where labour is abundant, 
and where workmen are skilful. The ores of Luxem- 


| bourg are relatively poor in iron, and contain a good deal 


of phosphorus ; but they fuse with great rapidity, inas- 
much as they frequently contaim a flux within themselves. 
They have gradually modified the nature of the Belgian 
trade. A restricted make, of superior quality, has given 
place to a largely increased make, but no longer of so high 
acharacter. The tendency at this moment is, however, 
to place the blast furnaces in the localities where ore is 
raised, and the works for finishing the iron at the centres 
of the production of the fuel. It is found more economi- 
cal to carry over the same distance a ton of coke and a ton 
of pig than to carry three tons of ore and flux. This has 
produced a displacement of the pig iron industry, which 
has been transferred in part to the southern part of the 
Luxembourg province, in the neighbourhood of the mines, 
On the whole the Belgian iron trade has thus received a 
fresh advance, in place of declining, as a consequence of 
the exhaustion of its native ores. 

In spite of all the disadvantages which weigh on the 
country, the care given to every detail, and the applica- 
tion of strict economy even in the smallest points, have 
preserved to Belgium her place in the metallurgic world, 
and enabled her to contend successfully against the most 
powerful competitors. : 

A few figures will be enough to show the progress which 
has taken place. 

It is known that the low hearths formerly in use pro- 
duced in 1546 about 300 kilogrammes of iron (6 cwt.) in 
24 hours. At the end of the sixteenth century the blast 
furnace then in use produced about three tons per day. 
At the end of the eighteenth century it remained almost 
the same ; a furnace at Chimay produced about 720 tons 
perannum. For any very great advance upon this we 
must go forward to the coke furnace erected at Seraing 
by John Cockerill in 1823, This furnace produced about 
10 tons in the 24 hours. About 1840 furnaces of a new 
type, erected about the same time in the Cockerill works 
and in those of Esperance and of Grivegnée, regularly 
produced 14 tons of foundry pig or 20 tons of refinery pig 
per day. In 1848, 24 tons was considered a good average 
make per day, and in 1860 the Grivegnée furnaces, which 
gave the best results in production, did not run more than 
9000 tons of pig per annum, or about 25 tons per day. 
The make has now largely increased. The Seraing fur- 
naces produce from 65 tons to 68 tons of Bessemer pig 
per day, whilst at Ougrée two furnaces produced alto 
gether in 1882 more than 41,000 tens. In making pig 
iron for ordinary puddling a make of more than 90 tons 
per day has been attained. The blast furnaces at Esch, 
on the Alzette, in the Grand Duchy of Luxembourg, pro- 
duce as much as 110 tons per day. 

As to wrought iron it is difficult to give exact figures. 
The skill of the workman is amain element in the quantity 
produced; and the improvements effected by the sub- 
stitution of coal for wood have had a large inflnence on 
the price, without greatly changing the capacity of pro- 
duction. The attempts to puddle by machinery have 
had a little success, and progress has been realised 
chiefly in the economy of fuel by means of gas furnaces, 
especially the Bicheroux furnace. Whereas formerly 
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about one ton of coal was required for every ton of 
puddled bar produced, 550 kilogrammes (11 ewt.) are now 
sufficient. 

As regards steel, we will only consider the steel pro- 
duced by the converter process. The first Bessemer con- 
verters erected at Seraing in 1863, gave 10 to 12 tons of 
steel per day. At present each pair of converters may 
be reckoned on to give from 150 to 160 tons in the twenty- 
four hours, and on the new American system 340 and 
even 360 tons have been obtained. 

As a matter of statistics the annual production of the 
works in the province of Liége was estimated in 1829 at 
7078 tons of pig iron, 660 tons of castings, 5011 tons of 
wrought iron, and 4778 tons of iron manufactured for 
various purposes. The manufacturing works employed 
711 workmen. In 1850 the make of pig iron had risen to 
65,393 tons ; that of castings to 7688 tons ; that of wrought 
iron to 28,252 tons, and lastly, that of manufactured iron 
to 7093 tons. In 1882 we find that the province of Liege 
contained thirteen blast furnaces actually in blast, and 
employing 1215 workmen. The make of pig iron was 
238,968 tons. The production of wrought iron and of 
manufactured iron was 126,461 tons “a occupied 5180 
workmen. Lastly, the steel works contained nine con- 
verters, produced 171,937 tons, and occupied 2747 work- 
men. 

The average wages of the workmen employed at the 
blast furnace is 3 frances per day (2s. 6d.); those em- 
ployed at works for making or for working mf wrought 
iron get an average 3.46 francs per day (2s. 105d.) ; whilst 
those employed at the steel works, properly so called, have 
on an average 3.58 francs per day (3s. ) 

These works on the whole have been actuated by 473 
engines of various kinds, giving a total power of 14,688 
horse power. 

(To be continued. ) 


ON THE MANUFACTURE OF ZINC IN 
BELGIUM.* 
By M. Sr. Pavut dE Singay, of Chénée. 

At the epoch of the Roman invasion the Belgians were 
already distinguished for their skill in the working of 
metals. Under the reign of Charlemagne they under- 
stood their artistic treatment ; and by the tenth century 
they had acquired great skill in the casting and chasing 
of goldsmith’s work, as is shown by the numerous and 
remarkable specimens preserved to this day. There is 
therefore nothing astonishing in their having been the 
first nation of Western Europe to understand and practise 
the manufacture of zinc. 

The continual communication which, from a very 
remote epoch, they kept up with the East by way of 
Germany, introduced into their country a new metal of a 
fine yellow colour, and having {the qualities of copper. 
This metal the Greeks distinguished by the name of 
Orichaleum ; it had been produced from a remote period 
in Asia Minor, and in the isles of the Archipelago. The 
Belgians soon learned that it was made by alloying copper 
with a mysterious substance contained in calamine rock. 
This rock was probably known throughout a large part 
of Belgian, because both in the strata of the Devonian 
formation and in those of the carboniferous era it formed 
numerous superficial deposits near the banks of the 
Meuse between Givet and Liege. Again, in a corner of 
the duchy of Limbourg, not far from the Liege district 
and from the frontiers of Germany, their existed a bed 
of this mineral having an exceptional richness and extent. 
This great bed was subsequently named, from the terri- 
tory containing it, the Moresnet Bed. It is generally 
adinitted that here was the seat of the first working of 
calamine (carbonate of zinc); it is at least certain that at 
a very distant epoch this mineral was mined there, but 
the actual date when the working was begun has not 
hitherto been exactly determined. Ancient documents 
relate that calamine was raised in the neighbourhood of 
Moresnet at the beginning of the seventh century. Under 
the date of July 5, 1435, mention is made of the con- 
cession of a zinc mine accorded by the Duke of Limbourg. 
In a record of 1439, a notice occurs of the calamine 
mountain ‘‘ which the men of Aix were accustomed to 
work.” This working, at that time abandoned, must 
have dated from a very distant period. From this cir- 
cumstance the calamine_ bed, Be svc it existed, received 
afterwards the name of Vieille Montagne, or Altenberg. 
In 1454 the working of this mine was recommenced 
according to a concession made by Philippe le Bon to the 
Sieur Arnold Van Zevel. 

This mine, which must have been so long in existence, 
was at that time the most esteemed for the abundance 
and the quality of its products. These were calcined or 
burnt, as it was then called, on the spot ; for which pur- 
ose wood charcoal was employed, made in the Forest of 

fertogenwald. Thus prepared the ores were sold, and 

transported to different localities where copper was 
beaten. Such works existed at Aix, at Stolberg, and at 
Cornelius-Munster, but the brass works of Dinant, Beu- 
viegnes, Oignies, and other localities, near Namur, bought 
a greater quantity of the make, and transported it to 
their works on carts as far as Visé, from whence they 
made use of the two great rivers, the Meuse and the 
Sambre. 

It is known that they prepared the yellow metal by 
mixing in the crucibles red copper from the Tyrol and 
calamine, after an addition of charcoal ; they then trans- 
formed the brass, whether cast or hammered, into articles 
of all kinds, which were known under the name of Dinan- 
deries. Specimens of these are still existing, and bear 
testimony to the remarkable skill of their artists. 

Thus there is reason to believe that the working of 
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calamine in Belgium began at about the same time as 
the making of brass, and was already practised in the 
twelfth century. 

For a long time, under the Dukes of Limbourg and of 
Burgundy, and even the Spanish princes, the mines of the 
Moresnet district were let to mining companies under 
temporary concessions not extending beyond twelve years. 
At certain periods the Gevernment, from motives of 
policy or otherwise, preferred their own management to 
the system of leases, and worked mines by their own 
officers and to their own profit. This was especially the 
case under the Archdukes Albert and Isabelle, and later 
in the time of Philippe IV. of Spain. The Austrian 
Government, like the Spanish sovereigns, used sometimes 
the practice of leasing and sometimes of working on their 
own account. 

The raising of calamine was considered from the first 
as an important branch of national industry, as is best 
proved by the numerous regulations to which it is sub- 
jected. In order the better to insure its development, 
the public authorities went so far as to interdict the 
importation of foreign calamine. After the annexation 
of the Belgian provinces by France in 1795 the Govern- 
ment of the Republic worked itself the Vieille-Montagne 
mine for the profit of the nation; but this attempt at 
Government working soon produced a great diminution 
in the returns. Hence it was speedily abandoned, and 
in 1806 the mine was let to Daniel Dony, of Liége. 

by: to this period Belgian calamine had only served 
for the making of brass, but for some time the question 
had been agitated of abstracting from it the metal which 
it contained, and which laboratory experiments per- 
formed at Liége about 1769 (especially by Professor 
Villette on the instructions of Margraff) had shown to be 
of excellent quality. The object was to replace by a 
national soll ve the zine made in the foundries of 
Germany, and also the ‘‘tutenag,” an impure zinc 
brought by the ships of England and Holland from the 
furthest east. 

The progress which chemistry had made, thanks to the 
labours of Lavoisier and other scientific men, had spread 
widely the taste for research and experiment. From 
different quarters attempts were made to discover a new 
method for working zinc, appropriate to the nature of 
the Belgian ores; and under this impulse the Govern- 
ment imposed on their lessee, Dony, an obligation to 
make ‘‘such experiments as might be judged useful, in 
order, by the aid of suitable furnaces, to reduce the 
calamine to a metallic state.” Dony accepted these con- 
ditions, and set resolutely to work. The task was a 
difficult one. It required long effort, great expense, and 
numerous attempts; but the original and persevering 
genius of Dony overcame all difficulties. On December 
7, 1809, he demanded a patent for fifteen years, ‘‘ for the 
construction of a furnace suitable to extract zinc from 
calamine, and for the processes employed in this opera- 
tion.” This patent was accorded to him by Imperial 
decree on January 19, 1810. The Liége method of 
reducing zinc ores was now discovered, and Dony had 
given his country a new industry which was destined to 
have a vast development. 

The small establishment which he had founded ‘at 
Licge in the Faubourg St. Léonard, in order to carry out 
his researches, became the first zinc works of Belgium. 
The second furnace was started on the 28th January, 
1810. The position of this foundry was excellently 
chosen, plated between two populous suburbs and in the 
neighbourhood of the collieries. It was also able tomake 
use of two main roads and of the Meuse, to receive its 
raw materials and to deliver its products. This establish- 
ment played an important part in the history of Li¢ge. 
After numerous vicissitudes it was closed in 1880. A 
square and several streets have been built on its site, the 
names of which will still preserve the recollection of the 
principal authors of the zinc industry and of the main 
site of calamine working in the district. 

The discovery of Dony had cost the inventor consider- 
able sums required for his experiments. He was recom- 
pensed by the protection of the authorities and by the 
praises of scientific men ; but this was not sufficient to 
restore his broken fortunes. Metallic zinc was at that 
time applied to very few purposes. Dony hoped to find 
a market for his metal with the brassfounders, but they, 
influenced by routine, preferred to treat their copper by 
means of calamine, as their fathers had done before 
them. This failure imposed upon Dony further efforts, 
and a second task still more arduous than the first. 
After having discovered the method of producing zine on 
an industrial scale, it was now become necessary to find 
applications for it and to promote its use. In one word, 
the newly obtained metal had to find its place in the 
ranks of ordinary and necessary materials. 

Indefatigable as ever, Dony set resolutely to work, but 
the effort was beyond his power. He associated with 
himself for some time the Sieur Chaulet; but in 1818, 
completely ruined and worn out by his labours, he defi- 
nitely resigned in favour of Dominique Mosselman. The 
latter gave a strong impulse to the zinc trade, but de- 
spite his great powers and rare energy he did not succeed 
any more than Dony in bringing to completion the work 
which he had undertaken. In 1837 his sons took up the 
task, and formed with their father the Socicté de la 
Vieille-Montagne. 

The resources of the new company were considerable ; 
in the first place it possessed the great calamine conces- 
sion whose name it bore, and comprehending the whole 
Moresnet district Next, it possessed two foundries in 
actual work—that of St. Léonard, which was now con- 
siderably enlarged, and another recently erected mear to 
the mines on neutral territory. A third zinc works then 
in course of construction at Angleur, on the left bank of 
the Ourthe, also belonged to them. 

In 1837 the two first of these foundries produced 
together 1833 tons of zinc; the next year the Angleur 











works contributed to the production, which rose to 2540 
tons. Thanks to the creation of new markets, the make 
of zinc then received a large development ; new furnaces 
were built, and the production of the three works of 
Vieille-Montagne advanced rapidly from year to year ; 
as is shown by the following Table, which gives the pro- 
duction of the zinc works at Moresnet, Augleur, and St. 
Léonard from 1839 to 1852. 


Tons x, Tons 
Year. of Zine, Y&- of Zine. 
1889 ... ... 3,336 1846 6,720 
1840 |. |. 3631 1847 6,136 
1841 3,891 1848 |. |. 6,060 
1842 4508 1849 |. |. 7,844 
1848 51051850 |. |. 9,180 
1844 5665/1851 .. |... 9,755 
1845 5,941 1852 10372 


By the annexation of several competing works the 
Vieille-Montagne Company has seen its production in- 
crease from year to year, until in 1882 it reached a total 
of 49,000 tons of raw zinc, 36,000 tons of which were made 
in Belgium. 

During the same period several new establishments for 
zine working were founded in Belgium. Among the first 
of these should be mentioned the Nouvelle-Montagne 
Company founded in October, 1845. The two works of 
this company, situated one at Prayon, near the Vesdre, 
and the other at Engis on the Meuse, produced in 1846 
about 1357 tons of raw zinc. They were supplied with 
calamine from the royalties of the Nouvelle-Montagne, 
which were situated between Verviers and Stembert, and 
from the beds at La Mallieue and Les Fagnes, near Engis. 
The first of these mines was leased on the 7th May, 1829, 
and the second on the 17th May, 1830. The working of 
calamine at Le Mallieue has existed for a long time ; the 
brassmakers of the Namur district took their supplies 
from thence at the beginning of the seventeenth century. 
It was in exploring along a bed of carboniferous limestone, 
with the object of working alum slate, that calamine had 
been met with ; it was associated with ores of lead. The 
annual yield of these Nouvelle-Montagne zinc works rose 
gradually ; in 1865 it attained 3749 tons; it then sank 
below 3000 tons, but rose rapidly from 1874, and has now 
reached the figure of 6650 tons. 

In 1882 the Prayon works were separated from the 
Nouvelle-Montagne, and restarted by a new company, 
bearing the name of Societé Anonyme Meétallurgique de 
Prayon. 

In 1841 metallurgical works were erected in the Com- 
mune of Antheit, near Huy, for treating the ores of zine 
and lead derived from the Corphalie mines which had 
been conceded in June, 1829. A company was formed 
July, 1849, under the name of the Société de la Corphalie 
to continue the working of these mines. The company 
also possessed the right of exploration in the calamine 
beds of Sielles and of Landesme-sur-Meuse, especially at 
the place called Hayes-Monets; this concession was 
obtained in February, 1848. The production of raw zine 
at the Corphalie works was below 1000 tons up to 1847; 
it then rose from year to year, and in 1869 reached 6112 
tons. After a period of reverses, it took a new departure 
in recent years, and is now above 8000 tons. In 1863 the 
Corphalie Company, being amalgamated with a zing 
mining company situated in Croatia, changed its name to 
that of the Société Métallurgique Austro- Belge. 

At the same date the firm of Laminne of Liége founded 
at Ampsin a zinc foundry on the banks of the Meuse, and 
also works for calcining zinc ores at Bende, on the plateau 
which overlooks the Meuse on the side of La Hesbaye. 
The foundry turned out 1181 tons of metal in 1856; but 
owing to the development of its capacity it is now able to 
supply more than 6000 tons per annum. 

The Grande Montagne Company was formed in 1846 
to work the zinc-bearing beds of Fléne, and built in this 
district works which were started in the succeeding year, 
and which after some vicissitudes were taken over by the 
Vieille-Montagne Company in 1853. It was then sup- 
plied by ores from different mines, like the other foundries 
of the same company. In 1854 its production was not 
more than 1510 tons; since that date it has quadrupled 
itself. 

The Societé Anonyme des Houilltres et Fonderies de 
Zinc de Valentin Cocq was founded like the last in 1846, 
and was merged at the same time in that of the Vieille- 
Montagne. Its works are situated at Hollogne aux 
Pierres, and at that time already produced 2391 tons per 
annum. The production has since developed rapidly and 
now reaches nearly 18,000 tons. The Valentin Cocq 
foundry is certainly the largest zinc works which exist in 
Europe. 

The ‘Société Anonyme de zinc, blanc de zinc, et 
charbonnage, de Colladios” was founded in 1853, and 
built at Mons, near the Valentin Cocq foundry, zine 
works, the make of which was always below 500 tons. 
This foundry was bought by the Vieille-Montagne Com- 
pany in 1865, and joined to the great works of Valentin 


ocq. 

The Société de Bleyberg-ts-Montzen added in 1855a 
zine foundry to its lead works, in order to treat the cala- 
mine of Schimper, as well as blende extracted from its 

eat vein of lead, and found associated with galena. 
This foundry, whose annual make has for a long time 
been only about 1000 tons, has recently received great 
enlargement, and its capacity is now about 5000 tons. 

The zinc works at Ougrée, now belonging to Messrs. 
ischger, Ghesquitre et Cie., dates from 1859. Its annual 
make, which was for several years small, is now above 
4000 tons of raw zinc. 

The most recent works in Belgium are those of Messrs. 
Dumont Frtres, of Li¢ge, erected in 1875 at Sclaigneaux 
near their lead works. It has developed rapidly, and its 


annual capacity is already as much as 6000 tons of zinc, 
(To be continued.) 
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THE GOVERNMENT PATENT BILL. 

3y any one who has compared the Patent Bill, 
as amended by the Standing Committee on Trade, 
with the Bill as it stood before that Committee 
dealt with it, many improvements will be readily 
detected. One of the most important is the absence 
of provision for examination and report, as to 
whether an invention sought to be patented is 
subject-matter fora patent. This provision, con- 
tained in the original Bill, was consistently and 
vigorously opposed by us on grounds which, we note 
with satisfaction, have proved thoroughly con- 
vineing. 

As the Bill now stands, an application for a 
patent may be made by the inventor or inventors 





alone, or in conjunction with one or more other 
persons. The application (which may be sent by 
post) must contain a declaration to the effect that 
the applicant is in possession of an invention, 
whereof he, or in the case of a joint application, 
one or more of the applicants, claims or claim to be 
the true and first inventor or inventors, and for 
which he or they desires or desire to obtain a 
patent ; and must be accompanied by either a pro- 
visional or complete specification. A provisional 
specification must describe the nature of the in- 
vention, and be accompanied by drawings if 
required. 

As the Bill originally stood, it was provided that 
claims should be given in the provisional specifica- 
tion. Such a provision must have proved quite 
impracticable ; for, obviously, the inventor is, as a 
rule, not in a position, when filing his application, 
to know what may have been previously done by 
others. 

A complete specification, whether left on appli- 
cation or subsequently, is to particularly describe 
and ascertain the nature of the invention, and in 
what manner it is to be performed, and must be 
accompanied by drawings if required. 

A specification, whether provisional or complete, 
must commence with the title, and in the case of 
a complete specification must end with a distinct 
statement of the invention claimed. 

The comptroller is to refer every application to 
an examiner, who is to ascertain and report to the 
comptroller whether the nature of the invention has 
been fairly described, and the application, specifica- 
tion, and drawings (if any) have been prepared in 
the prescribed manner, and whether the title sufti- 
ciently indicates the subject-matter of the invention. 
If the examiner reports that the nature of the 
invention is not fairly described, or that the ap- 
plication, specitication, or drawings has not or have 
not been prepared in the prescribed manner, or 
that the title does not sufficiently indicate the sub- 
ject-matter of the invention, the comptroller may 
require an amendment before he proceeds with the 
application. 

It will be interesting, should the 
law, to watch the operation of the examination 
clauses. At present it is not by any means 
obvious whence the proposed examiners will be 
obtained. If the examination is to be in any sense 
useful, it must be carried out by an efficient staff. 
And when we speak of an efficient staff, we mean 
that the officials charged with the duty of examina- 
tion must be men of practical experience in regard 
to the requirements and the preparation of patent 
specifications. In view of the great reduction 
in the first fees, the number of applications 
will vastly exceed anything experienced in the 
past, so that the few patent agents having as- 
sistants at all qualified for this particular kind of 
work, so far from being prepared to part with them, 
will require their services more than ever. It is 
not at all likely that the salaries offered will be 
such as to tempt patent agents whose practices 
have been sufticiently extensive to afford them the 
needful knowledge to sit in judgment upon the 
work of those who have been more extensively 
engaged, and who may therefore be taken to have 
much wider experience. What sort of examiners, 
then, are we to expect? Not, it is to be feared, 
such as are likely to command, for years to come, 
the contidence of the public. To determine whether 
the nature of an invention is fairly described ina 
provisional specification, is itself a work involving 
no small amount of technical knowledge and ex- 
perience ; yet, as will be seen, this forms only a 
small part of the duty proposed to be cast upon the 
examiners. It is true that where the comptroller 
requires anamendment, it is provided the applicant 
may appeal from his decision to the law officer, who, 
if required, is to hear the applicant and the comp- 
troller; and may make an order determining whether, 
and subject to what conditions, if any, the application 
shall be accepted. But from any such appeal little 
good is to be expected. As a rule the law officers 
are not possessed of technical knowledge that 
would in any way specially qualify them for the 
proposed work, even had they time to do it pro- 
perly, which they certainly have not. When we 
call to mind the serious inconvenience to which 
patentees and their agents are frequently put, by 
reason of the very unsatisfactory arrangements 
that prevail in regard to hearings in cases of oppo- 
sition and the like, it becomes evident that the 
appellate jurisdiction conferred on the law officers 


Bill become 





by this Bill constitutes one of its most unfortunate 





features. Experience has taught that the views of 
different law officers in regard to patent matters 
are sometimes diametrically opposed ; in some cases 
they have ventured to show quite an astounding 
disregard for precedent. If this sort of thing is to 
be perpetuated under the long-promised new law, 
strong dissatisfaction will undoubtedly result. 

Then a word as to the contemplated ‘‘ Comp- 
troller-General of Patents, Designs, and Trade 
Marks.” His duties would appear to be as numerous 
as his titleisimposing. Indeed, it has been plainly 
stated to Mr. Chamberlain, by the Institute of 
Patent Agents, that not only do they not consider 
any one man competent to fulfil the varied duties 
contemplated by the Bill, for which a large amount 
of scientific and technical, as well as legal, know- 
ledge is required; but, furthermore, that the 
amount of work to be thrown upon him will be 
more in quantity than any one man can perform. 
In this view we entirely concur, and we venture 
to predict that, should the Bill pass, but a short 
time will elapse ere the Patent Office will be in a 
state of confusion. A competent controlling 
authority within the Patent Office, with an appeal 
to the Court, would be preferable to the arrange- 
ments contemplated in the Bill; but on this point 
the Government appears to be resolute. In other 
words, in this respect, as in respect of the keeping 
on sale of printed specifications of expired patents, 
short-sighted parsimony is to be the order of the 
day. 

We now come to an extremely valuable addition 
to the Bill, made at the instance of the Institute of 
Patent Agents. As many of our readers will be 
well aware, under the existing practice, provisional 
specifications are kept secret for six months, or until 
the final or complete specifications are filed ; and the 
second of two applicants has no means of ascertain- 
ing whether his invention has been wholly or in 
part anticipated by some prior applicant or appli- 
cants whose provisional specification or specifica- 
tions he is not allowed to see. To meet this 
ditticulty it is provided, in the amended Bill, that 
if, after an application has been made, but before a 
patent has been sealed, an application is made, 
accompanied by a specification bearing the same or 
a similar title, it shall be the duty of the examiner 
to report to the comptroller whether the specitica- 
tion appears to him to comprise the same invention, 
and, if he reports in the affirmative, the comp- 
troller shall give notice to the applicants that he 
has so reported. 

Here we have, in principle, but to a limited 
extent, a preliminary examination of the character 
long since suggested by Mr. Lloyd Wise, viz., an 
examination as to prior specifications bearing on 
the subject-matter of the application for a patent ; 
but without power of rejection, without endorse- 
ment on the patent, and without publication of the 
examiner's report. For, be it noted, subsection 5 
of clause 9 provides that reports of examiners shall 
not in any case be published, or be open to public 
inspection, and shall not be liable to production 
or Inspection in any legal proceeding, other than 
an appeal to the law officer under the Act, unless 
the Court or officer having power to order discovery 
in such legal proceeding shall certify that such 
production or inspection is desirable in the interests 
of justice, and ought to be allowed. 

If the applicant does not leave a complete speci- 
fication with his application, he may leave it at any 
subsequent time within nine months from the date 
of application, and unless it is left within that time 
the application will be deemed to be abandoned. 

Where a complete specification is left after a pro- 
visional specification, the comptroller is to refer 
both specifications to an examiner, for the purpose 
of ascertaining whether the complete specification 
has been prepared in the prescribed manner, and 
whether the invention particularly described in the 
complete specification is substantially the same as 
that which is described in the provisional speci- 
fication. 

If the examiner reports that the conditions have 
not been complied with, the comptroller may 
refuse to accept the complete specification unless 
and until it shall have been amended to his satis- 
faction ; but any such refusal is to be subject to 
appeal to the law officer. He is, if required, to 
hear the applicant and the comptroller, and may 
make an order determining whether and subject to 
what conditions, if any, the complete specification 
shall be accepted. 

Unless a complete specification is accepted within 
twelve months from the date of application, then 





IIo 


ENGINEERING. 


(Ave. 3, 1883. 











(save in the case of an appeal having been lodged 
against the refusal tu accept) the application is, at 
the expiration of those twelve months, to become 
void. 

On the acceptance of the complete specification 
its acceptance is to be advertised, and the appli- 
cation and specification or specifications with the 
drawings (if any) are to be open to public inspec- 
tion. 

Any person may, at any time within two months 
from the date of the advertisement, give notice of 
opposition to the grant of the patent on the ground 
of the applicant having obtained the invention from 
him, or from a person of whom he is the legal repre- 
sentative, or on the ground that the invention has 
been previously patented in this country, but on 
no other ground. 

Now the objections to publication of the inven- 
tion before sealing the patent, are numerous and 
weighty. They have often been urged, and we may 
here repeat some of them. Although the present 
system of opposition on closed documents has its 
inconveniences, they are not so grave as to justify 
the opposite extreme course of throwing open to 
the world the whole of the inventor’s secret—the 
result, maybe, of much thought, time, and expendi- 
ture, before giving himany grant. If, in any sense, 
a patent represents a bargain between the in- 
ventor and the public, the former giving a full ex- 
planation of some new invention and of the manner 
of carrying it into practieal effect as devised by 
him, in exchange for an exclusive right of enjoy- 
ment for a limited term, it is not unreasonable, 
as a means of insuring that he shall fulfil 
his part of the contract, to require him to file 
his full description before he receives his grant. 
But to make the whole thing public, and then 
to refuse the grant, is quite another thing, and 
would be not only manifestly unjust but also inex- 
pedient, for it would tend to induce suppression of 
material information in specifications. Intending 
patentees would very naturally reason that to 
disclose all the secrets of, for instance, a new 
process of manufacture, before being assured of 
some exclusive enjoyment, would be suicidal. It 
would be probably more remunerative to take 
the risk of trying to work it in secret. Let us 
assume the very probable case of a person having 
invented a thing he believes to be essentially new, 
claiming in his complete specification the main 
idea, but giving also (as in duty bound) full ex- 
planations of his mode of carrying out such idea. 
Suppose his application for a patent to be opposed 
(as it might be) on the ground that the main idea 
claimed in his specification had been anticipated by 
some prior patent, and that what remained was not 
enough to support a patent. 

Thus, he might be refused a patent, and yet his 
specification might, and probably often would, 
contain much valuable matter which, but for the 
publicity given to it, might for a considerable time 
be exclusively enjoyed by the inventor, or em- 
bodied with other matter in a new application for 
letters patent. Not only so, but an inventor of 
limited means might, through no other fault than 
his poverty, or comparative poverty, be deprived 
of his invention. Opposition is a very serious 
thing indeed for an applicant, when his means 
are small, and his opponent’s purse is long. 
To meet an opposition with reasonable hope 
of success involves the securing of professional 
aid, and, sometimes, the costs attendant on meet- 
ing an opposition amount alone to more than 
the total cost of obtaining an unopposed patent. 
Hence, even under the existing law and practice, 
with closed documents, it has happened that an 
applicant, on meeting with opposition he had not 
the means to contend against, has abandoned his 
application for a patent. This becomes an im- 
portant consideration when it is remembered that, 
as was well pointed out by an_ experienced 
witness before the Select Committee of 1872, if 
an application were made public, so that all the 
trade might examine it, and see what it was they 
would in the future have to cope with, their interest 
would be great, if the thing were a valuable one, 
to defeat the inventor in the first instance, to pre- 
vent his getting a position which would place 
him above them in the estimation of the public. 
The same witness said that any opposition arising 
on open documents would be substantially a law- 
suit, whereas an opposition on closed documents 
was a simple comparison of documentary evidence. 

Some very plausible reasons have been adduced 
in favour of giving publicity to the full description, 





so as to facilitate opposition before the sealing of 
the patent. It has been urged that manufacturers 
should not be subject to the risk of having patented 
over their heads something already used by them, 
and in respect of which they would then become 
liable to claims for royalty, without being fully 
apprised of the nature of the intended grant, and 
atforded the opportunity of opposing it. This 
means, under the new Bill, not only proceedings 
before the comptroller, but also an appeal to the 
law officer; and as clause 26 (which repeals the 
proceeding by scire facias) provides for the re- 
vocation of a patent on petition to the Court, 
the publication of complete specifications before 
the sealing becomes clearly an unnecessary, not 
to say an undesirable, addition to the difti- 
culties of inventors. It has also been argued that 
were all complete specifications made public before 
the sealing, patent property would acquire a higher 
standard of value, as every patented invention 
would, so to speak, have successfully undergone a 
sort of test. The answer to this is simple. The 
more worthless the invention, the less likely would 
it be to meet with any opposition; the more 
valuable aninvention, or, in other words, the more 
likely it might be to materially atfect the interests of 
manufacturers, the more certain would it be to 
meet with opposition. Thus, an application for a 
patent in respect of an invention likely to greatly 
reduce the cost to the public of a given article of 
manufacture, would, in all probability, meet with 
strong opposition on the part of manufacturers 
engaged in manufacturing like articles by older 
and more costly processes. If the inventor 
should, unfortunately, not be able, in a pecu- 
niary sense, to withstand the opposition, he 
might be compelled to abandon the matter, and, 
in this way, the public might lose the benetit 
that would otherwise arise from the introduction of 
the invention. On the other hand, a patent for a 
worthless or an old invention, having successfully 
passed the so-called test, would go before the world 
with a false colour. A little reflection will show 
that this is nota desirable feature ; it would create 
misplaced confidence, for the more the public are 
led to suppose that the existence of a patent is 
evidence of its validity, the less precaution will un- 
initiated persons take before embarking their 
capital. It is a common error to suppose a patent 
granted in the United States or Germany must be 
valid. As a fact, such patents are often bad and 
may be upset, notwithstanding all the display of 
precaution attending the granting of patents in 
those countries. 

There is much more that might be said on this 
point, did space permit, but the balance of ad- 
vantages does not appear to be in favour of the 
prior publication of complete specifications. If, 
for any reason, it be ultimately decided not to give 
a patent to an applicant, he should, at least, be 
left in as good a position as he would have been 
in had he never sought a patent. This cannot be 
the case if the full description be made public. If 
a patent is refused to the applicant, he ought to be 
entitled to the benefit of the private use of any 
novel features described in his complete specifica- 
tion. 

We are surprised Mr. Chamberlain did not see 
his way to adopt the proposal made to him by the 
Institute of Patent Agents. In objecting to the 
opening of the specifications to public inspection 
at the opposition stage, the Institute pointed out 
that the opening of the documents, with the oppor- 
tunity afforded for oppositions upon the open docu- 
ments, would give rise to protracted and expensive 
oppositions, and the open documents would give 
considerable advantage to unscrupulous opponents. 
In lieu thereof the Institute proposed that the notice 
of opposition should be accompanied by a full state- 
ment of the grounds of opposition, and if these 
grounds alleged the invention to have been im- 
properly obtained from the opponent, the opponent 
should lodge a full description equivalent to a spe- 
cification of his alleged prior invention. Upon the 
filing of such description the officer should be at 
liberty to give the opponent a copy of the appli- 
cant’s specitication if he should deem it fit. 

Let us hope this portion of the Bill may yet be 
remodelled. We may mention that in a case of 
opposition, if there be an appeal to the law officer, it 
is provided that he may, if he think fit, obtain the 
assistance of an expert, who is to be paid such re- 
muneration as the law officer, with the consent of 
the Treasury, shall appoint. If there is no oppo- 
sition, or, in case of opposition, if the determina- 





tion isin favour of the grant of a patent, the comp- 
troller is to cause a patent to be sealed with the 
seal of the Patent Office (instead of the present 
great seal). 

Every patent is to be dated and sealed as of the 
day of the application, but no proceedings are to be 
taken in respect of an infringement committed be- 
fore the publication of the complete specification. 

Racing for the seal is guarded against, as the 
Bill provides that in case of more than one applica- 
tion for a patent for the same invention, the seal- 
ing of a patent on one of those applications shall 
not prevent the sealing of a patent on an earlier 
application. 

Although we have thus given in outline the pro- 
cedure to obtain a patent, as contemplated by the 
Bill, and have commented upon various provisions, 
there is more to be said on the subject, to which we 
hope to revert on an early date. Meanwhile, 
whilst it is observable that improvements ad- 
vocated by us have been largely adopted, we 
believe we are right in saying that much of 
the good that has been effected during the pas- 
sage of the Bill through Committee may be di- 
rectly traced to the exertions of Mr. Lloyd Wise 
and gentlemen associated with him, notably Mr. 
J. G. Alexander, LL.B., of Lincoln’s Inn. This 
gentleman, as many of our readers are aware, is 
honorary secretary of the British section of the 
Permanent Committee appointed by the Patent 
Congress held at Paris in 1878, whose labours have 
already resulted in the formation of an Inter- 
national Patent Union, power to join which is 
taken in the Bill before us. 


THE WEATHER OF JULY, 1883. 


Tue weather of July in the British Isles hag 


been uniformly cool for the season, wet and dull. 
Referring to extreme positions to which the Isle of 
Man is central, the mean atmospheric pressure and 
temperature were as follows : 
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Atinospheric pressure was nearly normal in dis- 
tribution, but below the average. Temperature 
was normal in the north, but below the average 
elsewhere, as much as five degrees deficient in the 
south. The resultant of the daily general direc- 
tions of the winds is W. by N.; the normal re- 
sultant is W. There was very little easting in the 
winds. Since the 12th the winds were almost per- 
sistently from the N.W. quarter. Rainfall has 
been excessively frequent, and greatly in ex- 
cess of the usual amount in the south and 
west. Thunderstorms have been frequent and 
visited all parts of these islands. The maxi- 
mum temperature, 83 deg., was observed in 
London on the 2nd; the minimum, 389 deg., 
occurred at Nairn on the 15th. On the morn- 
ing of the 22nd, 1.65 in. of rain was measured 
at Shields ; and on the 26th, 1.09 at York. The 
highest pressure, 30.35 in., was noted on the 27th; 
the lowest, 29.2 on the 12th. It was remarkably 
uniform all over these islands on the 30th, 29.6, 
with light variable winds and overcast sky. The 
sky was overcast 25 times in the west, much less 
elsewhere, only four times in the central district. 
On the other hand, there was very little blue sky, 
or very clear weather; the central district claims 
eight times, but the west and north acknowledge 
two only. The month was decidedly cloudy ; hence 
no great solar radiation and no low temperatures at 
night, but a steady uniformity of temperature 
throughout the month. The duration of bright 
sunshine for the four weeks ending the 30th, esti- 
mated in percentage of its possible duration, was 31 
for these islands on the whole, for west Scotland 
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36, south-west England 35, east and north-west 
England 33, south England 32, north-east England 
31, central England and the whole of Ireland 27, 
east Scotland 24. There was much less sunshine 
than in the same month of 1882 or 1881, and that 
is about all these sunshine recorders tell us. 


THE STORY OF THE BATTLE OF 
PORT SAID. 
A CHAPTER IN THE History or THE Future, 
(Continued from page 84). 

THe Court of Inquiry was first occupied with 
taking evidence concerning the accidents to the 
machinery of the Channel Squadron, of which the 
following is a summary : 

The Achilles had been commissioned about two 
months previous to the order being issued for 
sending the squadron to the Mediterranean ; there 
was the usual commission trial of machinery, in the 
course of which the chief engineer noticed that some 
of the brasses were not quite satisfactory, although 
not absolutely defective ; he did what he could for 
them, and managed to get them to work fairly well 
daring the manceuvres of the squadron under steam 
at low speed. Then cune the order for his ship to 
proceed at full speed to Malta; all went well for 
about nine hours, when the forward crank-pin 
heated, and some of the patent metal was melted 
out; after this everything seemed to go wrong, 
and there was a succession of accidents, until his 
ship was left behind by the squadron; then the 
Achilles continued her voyage to Gibraltar at a 
speed of about seven knots, and nothing of conse- 
quence occurred. Whilst coaling at that port, they 
were able to take off the defective brasses, and get 
them into order, and, after a few hours’ delay, the 
Achilles left for Malta, steaming about ten knots 
an hour, in company with the Northumberland, 
which had by this time patched her cracked cy- 
linder, 

At Malta they found the Minotaur, which had 
a few days previously broken one of her connecting- 
rods; shehad been left behind by the squadron, and, 
on her arrival at Malta had received orders to 
remain there as guardship; her engineers had re- 
moved the broken rod, and had replaced it from the 
spare gear she carried, and repaired the other 
damage. When the Achilles and Northumberland 
arrived and found that the Minotaur was to be 
detained as guardship, they started as soon as 
possible for Besika Bay to rejoin the Channel 
Squadron, Admiral Doel having telegraphed from 
Alexandria to that effect. 

When the Channel Squadron left Malta it 
steamed at a speed of ten knots for Port Said. On 
the 3rd June the Rover fell in with it, and delivered 
Admiral Doel’s despatches, which were to order the 
squadron to follow the combined fleet, which was 
probably making for Constantinople, and destroy or 
capture it. So away went the squadron at full 
speed, hoping to be able to catch the enemy in spite 
of their long start, and succeeded in overtaking, 
and of course capturing, the Feth-i-Bulend, which 
had been towed by two other ships ; these vessels 
left her to her fate when our squadron came in 
sight, and managed to enter the Dardanelles before 
our ships could catch them. Of course further pur- 
suit was impossible, so the squadron, finding that 
all the enemy’s ships were now safe, went to Besika 
Bay, leaving the Iris and Rover to watch the en- 
trance to the Straits ; two or three days later the 
Achilles and Northumberland joined the squadron. 

Had our ships been able to reach the Darda- 
nelles four or five hours earlier, the combined fleet 
would have been cut off from the protection of the 
Turkish batteries ashore, and would have been de- 
stroyed, 

The reason why our ships were not attacked by 
the combined fleet on the afternoon of the 2nd 
June, was as follows: When the two fleets had 
assembled, and our inferiority became apparent, 
the Turkish admiral determined to attack us, but, 
before doing so, he thought it would be better to 
call a council of war; he accordingly summoned 
all his captains on board the flag-ship, and discussed 
the matter with them ; in the mean time the after- 
noon wore on, and before anything was settled it 
was too late, so the engagement was postponed till 
the following morning. However, our fleet was to 
be attacked by the torpedo boats at midnight or a 
little later. As you know, we attacked them at 
about eleven o’clock, and did so much damage that 
Admiral Hasthar Pasha signalled to his ships to 


steam to Constantinople as fast as they could, his 
own ship, which was disabled by one of our tor- 
pedoes, being taken in tow by the Avini-Illah and 
the Osmanieh. 

The Court of Inquiry, after hearing a vast 
amount of evidence, concurred with Admiral Doel’s 
report to the Admiralty, and urged that every com- 
plication in machinery should by avoided. It also 
considered his suggestion that the engineers should 
not be moved about from ship to ship was very 
good, and proposed that a new class of men should 
be introduced into the Navy, who should remain 
with the ships to which they were appointed from 
the time they were built until they were con- 
demned as unfit for further service. These men 
should have the rank of warrant officers, and 
should be chosen from the leading stokers who 
had served not less than ten years on com- 
missioned ships, and had been recommended for pro- 
motion by their commanding officers on account of 
their good character, intelligence, and skill in using 
workmen’s tools. It was recommended that they 
should, on small vessels, keep watch and have charge 
of the engine-room, subject always to one engineer 
ofticer who should be responsible. On large ships, 
an engineer ofticer should always be on duty in the 
engine-room or stokeholds, in addition to the 
warrant officers, and that a chief engineer should 
be responsible for the whole. 

The court further considered that, under certain 
circumstances, sub-lieutenants should be allowed to 
do the duties of engineers, after having gone through 
a course of instruction in engineering, and passed 
an examination to show that they are competent. 
Also that lieutenants who had discharged the duties 
of engineer, should be allowed, after further exa- 
mination, to become chief engineers of ships, and 
be allowed the same privileges as lieutenants qua- 
lified for navigation, gunnery, or torpedo duties. 

This court also reeommended a number of things 
of minor importance, about which you would hardly 
care to hear; it sat for a long time, and by reason 
of the experience gained by the Battle of Port 
Said, was able to do excellent work. 

Although the battle was so disastrous for us, 
taking as it did the supremacy of the sea completely 
out of our hands for a time, at least, it has done 
some good by calling the attention of the public to 
the management of our dockyards and naval affairs 
generally. We had, as I told you, sent all our 
modern ships to the Mediterranean to form the 
fleet there, and on the declaration of war we were 
obliged to send the Channel Squadron to strengthen 


posed of vessels which, although once very good, 
were at the time of the battle quite obsolete, and 


any chance of success. 


available for fighting a general action with a fleet 
composed of modern ironclads. 

The question naturally arose, ‘‘ Where are all 
our ships ?” 
muster tifteen ironclads for the Mediterranean fleet, 
some of which were very old and quite obsolete, 


old, but never had been of use, even when new; 
one certainly had succeeded, some years previously, 
in ramming a small merchant steamer at Plymouth, 
but at the time it was acknowledged by everybody 
that the merchant steamer had the best of the 
encounter. But to proceed. In order to strengthen 
this fleet, we sent out our only available vessels, 
four of which were a quarter of a century old, and 
were unable to steam so far as Malta at full speed. 
No wonder the question was repeated, Where are all 
our ships? Enormous sums had been voted an- 


ironclad fleet and other shipsfor the navy. In the 
estimates presented to Parliament there was every 
year a list of thirty or forty ships for construction, 
ten or twelve of which were to be ironclads of the 
most modern and powerful type; besides, the 
official navy list gave a long list of vessels pre- 
sumably fit for service, and yet, when ships were 
required, a large proportion of those available were 
more than twenty years old. 

The answer to the question is simple ; they do 
not exist. To explain this, the best plan will be 
to give you some information as to how the navy 
estimates are framed, and how much of the money 
is wasted. 





To begin with the estimates. A list of vessels to 


the Mediterranean fleet ; this squadron was com- | 


unable to engage much smaller modern vessels with | 
In addition to these we | 
had the ships of the reserve which were engaged | 
in coast defence, and which were for the most part | 
old, or carrying too light armour and guns to be | 
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whilst others, the rams for instance, were just as | 





be laid down is given, together with the names of 
those in construction. The public, knowing about 
how long it takes a firm of shipbuilders to construct 
and equip a large merchant steamer, such as those 
used tocarry mails on the Atlantic, supposes that 
the same time, or perhaps a little more, may be 
required for a man-of-war; knowing, too, that 
these same private firms are able to complete ten, 
fifteen, or more ships every year, the public very 
naturally supposes that most of the vessels whose 
names are given, are completed ready for sea in the 
course of the year, whilst the large ironclads may 
require two or even three years. But on looking 
closely at the estimates you will see that, in the 
case of an ironclad, the vessel is to be commenced, 
and so many thousand tons built during the first 
year, the amount given being perhaps about one- 
third of the total weight of the vessel ; this looks 
very well. Next year’s estimates state that owing 
to exceptional causes the amount proposed in the 
preceding year had not been quite completed, but 
that in the present year the work in arrears would 
be finished, in addition to so many thousand tons 
more, usually another third. The next year again, 
owing to exceptional causes, &c., the work on that 
ship was not in so forward a state as was anticipated, 
but that in the present year the work, &c., and the 
vessel was to be advanced a stage ata cost of so 
many thousand pounds. The same story is re- 
peated year after year, till at last the vessel is com- 
plete, six or seven years, often, after she was com- 
menced. 

Now, when it is proposed to construct a new 
vessel of say about 10,000 tons displacement, the 
modifications of the arrangements on existing ships 
are freely discussed in the daily and scientific 
papers, the public learns the name of the vessel, 
and is quite satisfied to see that 3127 tons of her is 
to be completed the first year; some few people 
go so far as to calculate how long it will take 
to finish the vessel, and find that it should take 
rather less than three and a half years. This they 
think may be a long time, but then they used tosay 
| that there is no hurry, as there was no chance of a 

war. They quite forgot that the frames and plating 
| of the hull of a ship are very heavy in proportion 
| to the amount of work expended upon them, and 
| that they have been completely misled by the state- 
ment as to the number of tons to be built during 
the year. The last thousand tons weight of a ship 
takes much longer to construct than the first five 
thousand. 

There is another consideration. The public 
always run after some new thing, and only think 
| about the last ship proposed for construction, they 
do not trouble about a ship that had been discussed 
a year or two before, so that when they see the name 
of a vessel, with which they are familiar, is to be 
advanced a stage, they think that all is going on 
quite right. Now this system of advancing the 
ship in construction a stage during the ensuing 
twelve months is misleading. Did you ever sub- 
scribe to a periodical issued monthly, and to be 
complete in twelve parts, and find your book in- 
complete at the end of a year, or even two years ? 
| There was always one or two numbers more. So it 
|is with the stages of a ship; every year the ship is 
to be advanced a stage, and yet you never arrive at 
|the last. The smaller class of vessels fare no better 
| than the larger, although they do not take quite so 
long to build, yet they very often are not finished 
in the time named, but are to be completed in the 
ensuing year. 

The result of all this is, that although there are 
always a large number of vessels in course of con- 
struction, the annual additions to our Navy are 
very much less than appears from the Parliamentary 
estimates. The Admiralty is not altogether to 
| blame for this, for the public will have the grandest 
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nually for the construction and maintenance of our} possible report for its money, and has no objection 


| to being deceived, in fact rather likes it, so long as 
an actual false statement cannot be brought home 
to one of its pets. 

When a vessel is described as complete, espe- 
cially when built by a private firm, you must not 
suppose that expenditure of money ceases, or that 
| the vessel is fit for sea. Then begin the alterations, 
| ‘improvements to suit modern requirements,” as 
|they are called; probably the foreman who has 
| been in charge of the vessel under construction 
| has been sent to another vessel about to be built, 
| and the new foreman, to prove how efficient he is, 
| makes a list of every alteration it is possible to 
| conceive to the fittings, &c., of the vessel, and 
provided always that he proposes no new idea, or 
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real improvement on the old-fashioned customs, he 
is ordered to make out an estimate of the cost, and 
in due course of time receives an order to put men 
to work on these alterations. This state of things 
is better than it used to be, and the Admiralty are 
trying to improve matters: still further. For this 
purpose it is the custom to commission vessels so 
soon as possible after completion, in order to get 
them away from the dockyards and reduce expen- 
diture. But this is a very bad thing, for after 
three years’ wear and tear the engines, and espe- 
cially the boilers, have suffered, and are not in so 
efticient a state as when new, in the event of the 
vessel being required for any hard work ; besides, 
when the vessel returns after her commission, there 
isasplendid opportunity, which is never neglected, 
for spending money to ‘‘ make good defects,” as it 
is called, 
(To be continued). 


NOTES. 
HarpENinG Sorr LIMESTONES. 

ALKALINE silicates are occasionally employed to 
give certain limestones a greater hardness. When 
the limestone is saturated with a solution ‘of these 
salts, it quickly becomes covered with a more or less 
perfectly impervious glazing ; but it is difficult to 
secure the correct proportions, and soluble salts 
and water may be left within the stone, the latter 
causing slow disintegration from subsequent freez- 
ing and from other causes. To obviate these dis- 
advantages, M. L. Kessler proposed in a paper 
recently presented to the Academy of Sciences of 
France, to use the fluorsilicates of magnesium, 
aluminium, zinc, and lead, instead of the alkalines 
used in the former processes. In this case only, 
insoluble salts would be formed throughout the 
stone, and a more homogeneous material would be 
obtained. If great hardness is not aimed at, but 
only a granular marble-like surface, it will be sufti- 
cient to make a paste of water and the powder of 
the limestone, to let this dry on the stone, and then 
to apply the silicate. By mixing this with silicates 
of copper, iron, chromium, {c., the various colours 
of marbles may be imitated, and the colour would, 
asin the natural rock, be uniform ‘through the 
whole stone. The materials are not more ex: 
pensive than those of the older processes. 


THe Upper Limit or Human Avpirtion,. 

This subject has recently been studied by M. E. 
Panchon, and his results have been communicated 
to the French Academy of Sciences. The notes were 
produced by a powerful syren of the kind invented 
by Cagniard-Latour, and actuated by steam. The 
highest audible notes produced in this way had 
72,000 vibrations per minute. M. Panchon has 
also vibrated metal stems fixed at one end, and 
rubbed with cloth powdered with colophane. In 
diminishing the length of the stem the sharpness of 
the note is increased. Curiously enough he finds 
that the length of stem giving the limiting sound is 
independent of its diameter ; and for steel, copper, 
and silver the lengths are in ratio to the respective 
velocities of sound in these metals—that is to say, 
as 1000 for copper, 1002 for steel, and 0.995 for 
silver. Colophane appears to be the best rubbing 
substance. When the acute sound ceases to be 
heard, the sensitive flame of a gas jet is still affected 
by it. While upon this subject, we may mention 
that Mr. Francis Galton has recently invented a 
‘* hydrogen whistle,” which enables him to obtain 
notes far above the upper limit of human hearing, 
his object being to test the hearing powers of 
insects, which, as is well known, have very acute 
ears. The number of vibrations produced by a gas 
in a whistle'is universally proportional to the density 
of the gas, and as hydrogen is thirteen times lighter 
than air the sounds produced by it in agiven whistle 
are thirteen times shriller—that is to say, the pitch 
is thirteen times higher. Mr. Galton has made a 
whistle 0.14 in. long and 0.04 in. in diameter, 
which with hydrogen gas gives a sound of 312,000 
vibrations per second. The whistle is fitted with a 
piston at its base to regulate its length, and it is 
probable that still higher notes can be obtained with 
a shorter length. 


THe BirMINGHAM WaTER Works. 

The new storage reservoir at Shustoke, the pro- 
perty of the Birmingham Corporation, was opened 
on Saturday last. Its extreme length is 1300 yards, 
its width 400 yards, and its area 90 acres, while at 
the average depth of 20ft. the capacity is 400,000,000 
gallons. The bottom of the reservoir consists 
first of about 14 ft. or 15 ft. of drift or glacial 





| deposit, below which there is a solid bed, which 


has been tested in all parts and found to be a 
mass of impervious marl and clay. The embank- 
ment is 257 ft. wide at the base and has a uniform 
breadth of 20 ft. at the top, the inside slope being 
4 to 1 and the outside 3to 1. It is 31 ft. high and 
has a puddle wall 63 ft. thick carried through 
the drift into the solid clay and marl beneath. 
Near to this reservoir is a smaller one capable of 
containing 20,000,000 gallons, and designed to 
receive the waters of the River Bourne, before 
they enter the new reservoir. From the latter the 
water is pumped to filter beds at Whitacre, which 
are capable of passing 124 million gallons in twenty- 
four hours. The contract for the construction of 
the two reservoirs was taken at 78,9001. by Messrs. 
John Aird and Sons, Lambeth, and has -been ac- 
complished in two years under the superintendence 
of Mr. J. W. Gray, the engineer to the scheme. 
The Birmingham Water Department has now a 
total storage capacity of 650 millions of gallons, 
and is in a position to deliver 12 millions of gallons 
a day for seventy or eighty days during a period 
of drought. The capacity for delivering water is : 
In the reservoirs 8 million gallons daily, deep wells 
9} millions, and streams 7} millions, making 
a total of 24? million gallons daily. The new 
pumping machinery, constructed by Messrs. James 
Watt and Co., Soho, consists of a pair of com- 
pound condensing differential engines, with Davey’s 
gear. Each high-pressure cylinder is 33 in. in 
diameter, and each low-pressure cylinder 60 in. 
in diameter, all with a stroke of 10 ft. Under each 
cylinder is a load-box, similar to that of a water 
work’s Cornish engine, and at present loaded to 


the actual lift, the pressure being 100 lb. per 
square inch on a ram 26 in. in diameter. The 


boilers are according to Root’s patent, but with 
two extra rows of tubes. There are eleven boilers 
in line under one roof, fed by Vicar’s patent 
stokers, driven by a table engine and spur gear. 
The condensers are copper tubes encased in the 
suction pipe. 





MESSRS. E. R. AND F. TURNER’S 
COMPOUND PORTABLE ENGINE. 

Ovr illustrations on page 100 represent a compound 
portable engine constructed by Messrs. E. R. and F. 
Turner, of Ipswich. The two cylinders are bolted to 
the boiler, and are connected by Hartnell and Guthrie 
frames to the crankshaft, the bearings of which are 
carried on plate-iron brackets, which yield with great 
ease and elasticity to the contraction and expansion 
of the boiler. These are shown most clearly in Fig. 2, 
where it will be seen that while giving ample vertical 
support, they offer scarcely any resistance to a force 
acting in the direction of the length of the boiler, the 
longitudinal frames (Fig. 1) being designed to bear all 
the stress between the cylinders and the shaft. The 
point of cut-off of the high-pressure cylinder is con- 
trolled by a Hartnell governor on the crankshaft, 
which varies the throw of the eccentric, of which there 
is but one, no separate expansion slide being employed. 
The high-pressure cylinder exhausts direct into the 
valve casing of the larger one, and both cylinders are 
steam jacketted. 





ELECTRIC LIGHTING NOTES. 

THE Pilsen-Joel and General Electric Light Com- 
pany, Limited, have presented a petition tor wind- 
ing-up. 

The Board of Trade having considered Major 
Marindin’s report upon his examination at the New- 
ington Vestry Hall, of the scheme for electric lighting 
promoted by the vestry, has decided not to sanction 
the same. 


The New Zealand Electric Light and Power Com- 
pany, which holds the Brush patents for that part of 
the world, has recently lighted the harbour of Lyttel- 
ton with sixteen lamps of 2000 candle power (nominal), 
the contract price being 1000/., subject to a two 
months trial. Each lamp is fixed ona kauri post, 
30 ft. high, and protected by a reflecting hood. The 
conductor is laid underground in wooden piping for a 
distance of 1000 yards, and thence across the basin by 
a submarine cable. 

Eberle’s Restaurant, Dale-street, Liverpool, has been 
fitted up throughout with the electric light. The 
rooms are not lofty, and the incandescent lamps have 
been fixed to the moulded ceiling beams in conical re- 
flecting shades of opal glass. The motive power is 
supplied by a gas engine, and a constant, steady light 





is insured by the use of Faure-Sellon-Volckmar 
accumulators, The work has been carried out by 








Messrs. Holmes and Vandrey on behalf of the Liver. 
pool Electric Supply Company. 





On Saturday, July 21, Major Marindin, R.E., held 
an inquiry on behalf of the Board of Trade at the 
Vestry Hall, Walworth-road, with reference to the 
application of the Newington Vestry for a provisional 
order to supply the electric light within the parish, 
The vestry, a ratepayers’ committee, a working men’s 
committee, and one or two property owners, were 
represented by counsel. It was sate Fi that the 
order applied to the whole parish, but that it was 
only sought to make it compulsory over a small 
portion, the contemplated expenditure being 20,000/., 
equal to an increase of the rates of about one penny 
inthe pound, The opposition contended that it would 
be unfair to shopkeepers to light some districts and 
omit others, while the property owners, who com- 
pounded the rates of their tenants, protested against 
having their burdens increased. Mr. Shoolbred, the 
engineer to the vestry, defended his estimate, and 
declared that it was ample for every contingency, 
The inquiry lasted seven hours, and at its close Major 
Marindin said he should report to his department. 

Among other schemes for enlarging the capacity 
for trattic of the Suez Canal is one which has been 
lately submitted to M. de Lesseps, and which aims at 
enabling ships to proceed through it with safety after 
dark, by detining the banks and the course of the 
channel through the lakes. This project, which has 
been put forth by the National Company for the 
distribution of electricity by secondary generators, 
provides for lighting the canal through its entire 
length of 160 kilometres by lamps placed on alternate 
sides every 125 metres, the total number of lamps 
required being 1280. The nature of the country 
through which the canal passes is such that it would 
he impossible, except at enormous expense, to etfect 
the electric lighting of the beacons in the usual way, 
seeing that special stations would have to be estab 
lished every few miles for the reception of engines and 
dynamos, and for the accommodation of the attendants 
charged with their care and with the duty of supply- 
ing carbons to the lamps, if arc lamps were employed. 
The originators of the project propose to use the 
system of Messrs. Gaulard and Gibbs, which was 
described and illustrated in our issue of March 2 last, 
and which consists in employing the main current 
generated at the central station for the sole purpose of 
generating other or secondary currents at each point 
where a lighting station is to be erected, in this case 
at each signal post. The main current, which is 
alternating in character, is made at each subsidiary 
station to circulate in a conductor wound round an 
iron core, while side by side with this primary con- 
ductor is another in which secondary currents are 
generated by the reversals of the polarity of the core 
and the alterations of the primary currents. Thus the 
sole ottice of the main current is to act as a carrier of 
energy from the central to the subsidiary stations, 
where it is transformed into electricity of another 
potential suited for the purpose to which it is to be 
applied. By the use of a current of very high potential 
and of moderate intensity, circuits of very great length 
may be worked with small loss, and hence it is pro- 
posed that the whole length of the canal should be 
lighted from one station. In each of the posts which 
would be erected on the banks, and on each of the 
existing beacons in the lakes, there would be placed a 
secondary generator of such a size that it would, under 
certain assumed conditions of the primary current, 
suflice to feed an incandescence lamp of 80 candle 
power. Two of these lamps would be enclosed in each 
globe, with an automatic appliance to switch the 
second into circuit, if the first failed, while at the 
passing places, where there are always a few employ¢s 
stationed, there would be a liberal supply of are lamps 
fed by generators of greater power than those used for 
the incandescence lamps. It is estimated that 850 
horse-power would be required, and that there would 
be 80 miles of submarine cable and 90 miles of lead- 
covered conductor. One of the directors of the Canal 
Company, M. de Parville, has been to this country to 
inspect the apparatus and has reported very favour- 
ably on it. 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA. 
Auv kinds of crude iron have hardened in price, 
excepting a few inferior makes. Quotations for No. 1 
foundry run from 21 dols. to 23 dols. ; special brands 
are in active request at 23 dols. to 23.50 dols, ; average 
selling prices of well-known irons are 22 dols. to 22.50 
dols., but sales of fair brands continue to be made at 
21 dols. to 22 dols. No. 2 foundry irons are in less 
active demand, from 19 dols. to 21 dols., with average 
transactions from 20 dols. to 20.50 dols. The supply 
of No. 2is quite abundant, but standard and special 
brands of No. 1 are comparatively scarce. New buyers 
find prices very firm, but old customers are buying 
supplies at lower prices. Mill brands have realised 
some benefit from the improvement in foundry, but 
consumers are very loth to place orders for the fall 
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dols. to 18.50 dols. The pig-iron market is in a more 
satisfactory shape than was thought probable thirty 
days ago. This is due to the blowing out of so many 
furnaces, to the unwise policy of consumers, who 
have been running short of stocks, and to the 
general apathy of buyers during the decline of the 
market. Bessemer pig is nominally 21 dols. to 
21.50 dols.; 20 dols. is offered, and business can be 
done at that figure, and nothing else. Spiegeleisen 
is selling in a small way between 30 dols. and 31 
dols. ; best charcoal blooms, 61 dols. ; common 
makes, 56 dols ; anthracite, 47 dols. to 50 dols ; scrap 
blooms, 44 dols. A fair demand is maintained for 
muck bars at 34 dols. to 34.50 dols., with an up- 
ward tendency. Merchant bar is 2.25 in small 
lots, and 2.20 for mill lots. Skelp iron is 2.15; 
demand moderate. Plate mills have been fortunate 
enough to secure a good run of business within a few 
days, and prices have stiffened one-tenth, though quo- 
tations are nominally unchanged. Good orders for 
ship plate have been booked at 2.40; shell iron, 
3.10; flange, 4.10, and some fire-box 5.20. A 
large business has been done in structural iron, 
especially for bridge work, and prices are one- 
tenth stronger; quotations are 2.40 for tees, and 
beams and channels are 3.50. Concessions are 
more difficult to obtain, and an improving tendency 
is noticed in sheet iron. Wrought pipes are weaker 
at 724 off. Steel rails could be sold in large lots for 
winter delivery at 36.50 dols., but the lowest sales 
heard of are at 37.50 dols., with bids at 50 cents. to 1 dol. 
less. Rails are 3 dols. to 3.10 dols. A better feeling 
pervades the entire iron market this week, and con- 
sumers seem more disposed to lay in thirty days’ 
requirements, 
PHILADELPHIA, July 23, 

Within the past three days buyers of pig iron have 
come forward and have purchased more freely than 
for several weeks, especially of foundry irons, of 
which the supply in good brands is found to be more 
limited than was supposed. The restriction in out- 
put has produced a strong upward tendency, and, in 
some cases, an advance has been made of 50 cents, 
and sales effected ; all of the inferior grades are firm, 
but demand is less active for them. Quotations for 
No. | foundry run from 21.50 dols. inferior to 23.50 
dols. special; the average selling price has been 
22 dols ; No. 2 ranges from 19.50 dols. to 20.50 dols. ; 
average, 20 dols; mill irons range from 17 dols. to 
19 dols. at furnace, with average quotations for standard 
brands 18 dols. Several thousand tons of inferior have 
sold at 17 dols. ; inquiries were heard of late in the 
week for from 6000 tons to 10,000 tons of forge, which 
will be sold a little under 18 dols. The run is on 
the better brands. Consumers find themselves rather 
short of stocks, and are alarmed at the upward 
tendency, which was unexpected. Bessemer pig is 
quoted at 21 dols., but very little business will be 
done over 20 dols. Several inquiries are in hand, and 
sales of a few thousand tons are probable ; 30 dols. is 
offered for spiegeleisen, and large sales may be made 
at that figure. A few hundred tons of charcoal blooms 
were sold between 58 dols. and 60 dols; anthracite 
are 10 dols. less ; three or four hundred tons of muck 
bars were sold at 34 dols.; offers are in hand at 
33.50 dols.; merchant bar iron, 2.20; demand retail 
in character; skelp iron, 2.15; structural iron is 
firm, and inquiries stronger. A large amount of bridge 
work of various kinds is coming along, and mills will 
maintain their activity through the summer ; slight 
concessions were made within a day or two on in- 
quiries for large lots of plate iron; thin sheet iron is 
active, and some fair transactions in galvanised have 
been closed ; steam pipes are 725 per cent. off list. 
Buyers of steel rails, having put off purchasing for so 
long a time, are now in the market filling up require- 
ments in the way of small lots at 38.50 dols. to 39.50 
dols. ; the undertone of the steel rail market is excel- 
lent. A very active demand for old rails has sprung up 
among western buyers, but nothing will be done very 
soon ; asking prices are 1 dol. higher. The undertone 
of the iron market is satisfactory to manufacturers, 
and an improving demand is likely to be kept up, 
as consumers are generally in need of material for 
August. Mills in the interior are picking up con- 
siderable business, and there is a strong tendency to 
firmer prices, 


FOREIGN TECHNICAL LITERATURE. 

La Métallurgie (Paris, July 18) announces that the 
Minister of War has laid before the Chamber a Bill 
for removing the present restrictions upon the manu- 
facture of arms and ammunition in France, and per- 
mitting the manufacture and sale of all models except 
those in use in the army. Persons desiring to engage 
in the business will now only be obliged to makea 
delaration of their intention at the Prefecture, and to 
keep a register of purchases and sales. 

In the report of the proceedings of the Paris, 
Academy of Sciences, published in the Revue Scientifique 





during this month. Prices for forge range from 17.50 








(Paris, July 7), it is mentioned that a letter has been 
received from M. Tréve, inventor of a thermo-mano- 
meter, for giving warning of overheating in boilers 
and thus avoiding explosions. (See ‘‘ Foreign Tech- 
nical Literature, ENGINEERING, May 25, 1883). He 
announces that his system and instrument have been 
ordered by the Minister of the Marine and Colonies 
to be adopted on all workshop boilers under his con- 
trol, and that twenty-two large private establishments 
have also adopted it. 





Le Génic Civil (Paris, July 1) has an article upon the 
proposed metropolitan railway for Paris. It was lately 
announced that the Municipal Council had decided in 
favour of its construction, and the General Council 
of the Seine has now confirmed this decision. The 
next stage of the affair is that of the selection of a 
plan, and the decision whether the railway is to be 
overhead or subterranean. Considering the unequal 
configuration of the site of Paris, the Génie Civil is 
strongly in favour of a mixed scheme, by which the 
same level would be maintained without the enormous 
expense resulting from the employment of either 
system exclusively. 

The Zcitung des Vereins Deutscher Eisenbahn-Ver- 
waltuigen (Berlin, July 7) has received from Belgradea 
report on the progress made in constructing the Servian 
railways, of which the following are the most important 
items: 160 miles of the earthworks are completed, and 
43 miles of the permanent way are actually ready for 
traflic ; 70 per cent. of the buildings and 50 per cent. 
of the tunnel works are also finished. The construc- 
tion of the bridges along the whole line is being 
hurried forward, and an engineer has been despatched 
to Belgium to superintend the completion of the iron- 
work, which is being prepared in that country. The 
two most important bridges will be those over the Save, 
at Belgrade, and over the Morava, at Cupria. 

The Railroad Gazette (New York, June 29) has a 
leading article upon Mr. Wm. P. Shinn’s papers on 
payment by time for the use of trucks passing from 
one company’s lines to another. One of these papers 
is also published in this number. It is considered that 
if it were made to the interest of each company to 
return promptly all vehicles not belonging to it, 25 per 
cent. more service could be obtained from the trucks, 
and a proportionate amount of capital invested in 
them would be saved. Sucha system is adopted by 
the German Railway Union, which embraces the rail- 
ways belonging to Austria and Hungary. 

The same paper gives statistics of new track laid 
down, from which it appears that 1966 miles have 
been constructed up to date, against 4166 miles during 
the corresponding period last year. The figures for 
1881 were almost identical with those for 1883, being 
1972 miles. 

The Iron Aye (New York, June 21) states that the 
trade in iron and steel to Mexico is greatly increasing, 
and that the United States are obtaining the largest 
share of it. The Bureau of Statistics shows that the 
value of iron and steel shipped from the United States 
into Mexico has nearly quadrupled in the past two 
years. The total value for 1880 was 251,520/. ; for 
1881, 516,460/. ; and for 1882, 847,940/. The imports 
of iron and steel into Mexico from Great Britain in the 
year 1881 were of the value of 530,620/., a figure which 
does not in itself bear out the above statement. Tho 
amount for 1882 is not given.’ 

The same paper mentions that the naval authorities 
at Annapolis are engaged in testing a 6 in. rifled cannon 
made by the South Boston Iron Works, from which re- 
markable results have been obtained. With 25 lb. of 
powderavelocity of 1920 ft. wasattained, and with 321b. 
2120 ft. muzzle velocity. The maximum pressure with 
the latter charge was 14 tons per square inch. The 
best results obtained from the 6 in. Krupp, Armstrong, 
and Woolwich guns is 2100 ft. muzzle velocity, with 
37 lb. powder and a 701b. shot. 


THE STRIKE AT SUNDERLAND. 

Dvunine the past six weeks the engineeriug establish- 
ments of Sunderland have been laid idle in consequence 
of a demand made by the Sunderiand District Branch of 
the Amalgamated Society of Engineers to restrict the 
number of apprentices at the trade. The following is a 
copy of the circular sent to the employers containing the 
demand : 


‘© AMALGAMATED SOCIETY OF ENGINEERS, MACHINISTS, 
MILLWRIGHTS, SMITHS, AND PATTERN MAKERS. 
** Sunderland District Committee. 
** Royal William Hotel, Queen-street, 
Bishopwearmouth, June 7, 1883. 
** To the Engineer Employers in Sunderland. 

‘* Str,-—I am instructed by the above Committee, on 
behalf of our members pli: Mee by you, to write you 
requesting an advance of 2s. per week on the present 
rate of wages, as we consider we are entitled to extra 
remuneration, owing to the increased prosperity in the 
trade, since our last advance was conceded to us. 

‘** Also respecting apprentices at our trade. Having 
given the question careful consideration we are of opinion 





that in justice to ourselves we must make some restric- 
tion, as owing to other trades restricting the apprentices, 
our trade is being resorted to by a proportion of ap- 
prentices which far exceeds the proportion in any other 
trade. We have, therefore, decided as follows : 

_ “1. No apprentice to start at the trade after the age of 
sixteen years. 

‘*2. No apprenticeship to terminate before the age of 
twenty-one years, 

“3. That the proportion of apprentices be not more 
than one to two Lond fide mechanics. In order that the 
proportion be not more than one to two in slack times it 
will be necessary to limit them to two to five men in 
brisk times ; and we have to ask that no more apprentices 
be engaged until the proportion is two apprentices to five 


men. 

‘*We have also to enter our protest against the cha- 
racter, &c., inquiry circular now in vogue, as we con- 
sider its use inflicts an injustice on many of our members. 
We have therefore instructed our members not to answer 
the questions usually put to them for the purpose of the 
circular on starting at a fresh shop, and we have to request 
you not tv carry on the system, as we fail to see that the 
benefit accruing to the employers can be in proportion to 
the injustice inflicted on our members. 

“The above alterations to take effect on and after 
June 21, 1883. 

“*We also take this opportunity of informing you that 
working on new work between 6 p.m. on Saturday and 
6 a.m. on Monday is prohibited. 

** Awaiting a reply at your earliest convenence, 

“*T remain, on behalf of the Committee, 

** Yours respectfully, 
‘“MATTHEW PatTTERSON, Secretary.” 

No great difficulty was found in dealing with the ques- 
tions raised by the aforesaid circular, except that portion 
of it relating to the restriction in the number of appren- 
tices. Upon this point the men refused to work, and have 
been out on strike since the 21st June last. Of course the 
refusal of the men to accept their employers’ terms has 
restored the original position of affairs ; but there can be 
no doubt that the apprentice restriction question is the 
real bone of contention between the parties. 


NEW TESTING MACHINE AT KING’S 
COLLEGE. 
(Tc THE EpiTor or ENGINEERING. 

Sir,—The testing machine recently munificently pre- 
sented to King’s College by the Clothworkers’ Guild, was 
some time ago erected in the vicinity of the students’ 
engineering workshop and the metallurgical laboratory. 
The Council of the College have placed it under the joint 
charge of the professors of manufacturing art and ma- 
chinery and of metallurgy, to each of whom permission 
has been given to undertake both commercial and scientitic 
work with this and other testing plant attached to the 
Engineering and Applied Sciences Department of the 
College. 

Professor C. P. B. Shelley, of 45, Parliament-street, 
Westminster, is appointed to undertake the commercial 
testing of the strengths and strains of materials used in 
construction, and Professor Huntington the scientific 
work in connexion with metallurgy. 

The testing plant will also be used by the two professors 
named for the purposes of demonstration to the students, 
and Mr. Walker, the superintendent cf the College work- 
shop, will make tests with it for the instruction of the 
evening classes. 

The machine alluded to is of the lever type, and is 
fitted for testing the strength of materials by tension 
(up to 50,000 lb.), torsion, crushing, bending, and shear- 
ing; it was constructed by Messrs. Greenwood and 
Batley, of Leeds, with all the modern improvements for 
indicating the behaviour of the material while under- 
going the tests applied. 

This machine, together with one specially fitted for 
torsion tests, alone goes far towards completing the 
workshop and metallurgical schools of the Engineering 
= Ses Sciences Department of King’s College, 

ondon. 





I remain, Sir, your obedient servant, 
oo. J. W. CuNNINGHAM, Secretary. 
King’s College, London, July 31, 1883. 








COMPRESSED AIR ENGINES. 
To THE EDITOR OF ENGINEERING. 

Str,—In your last issne I notice ‘‘ Engineer’s ” letter 
on the evidence I gave before the late Joint Committee 
with reference to my compressed air locomotive. 

Being in Paris I have no papers by me, and cannot 
reply exactly to his queries, but must refer him toa 
paper read by me some time ago before the Society of 
Arts. Ican, however, give information which will be 
sufficiently explanatory. 

To compress 68 cubic feet of atmospheric air to one 
foot requires 14 horse-power, the average pressure being 
a little under 50 lb. per square inch; assuming 43 per 
cent. to be realised in expansion, we have 6 horse-power= 
198,000 foot-pounds to do 34x 5280=179,520 foot-pounds 
of work; this is, of course, without considering adiabatic 
expansion, the exact curve of which will depend on the 
amount of heat given to the air during expansion. 

The method of measurement suggested by “‘ Engineer ” 
is inaccurate, as there is obviously no relationship, as he 
puts it, between the volume of atmospheric air in a pipe 
one mile long and the work that air will do when com- 
pressed. In actual practice, both at the Victoria Docks 
and on the Underground Railway, one of my engines has 
taken a gross load of three tons one mile for each cubic 
foot of air expanded from a pressure of 10001b. on the 
square inch. 
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To the 57 per cent. lost between the compressors and | and lesser quantities to other countries. The stock of pig 


| 


the locomotive, must be added the loss of the compressing | iron in Messrs. Connal and Co.’s public warrant stores 


machinery. In round figures about 25 per cent. of the 


| 


indicated horse-power of the compressing engines is avail- | 


able on the driving wheels of the locomotive, and this 
75 per cent. loss is fully counterbalanced by the economy 
of a large stationary engine of the best construction kept 
continually at work as compared with the intermittent 
action of the locomotive. 

The 2000 tons is obviously a misprint for 200. 

As regards the following passage, I have not my 
evidence by me, but I have no doubt the apparent dis- 
crepancy arises from the speed of 30 miles an hour at 
which I have assumed the train to be travelling. 

With an air consumption of 70 ft. per mile, 1 mile in 
2 minutes gives a discharge in round numbers of 2500 ft. 
per minute of free air into the tunnel. The loss in using 
a reducing valve, as against admitting the full reservoir 
pressure to the cylinder, and allowing complete expan- 
sion to take place, is about two-thirds for the high pres- 
sure necessary for locomotive purposes. 

I need hardly point out that the first essential of a 
compressed air locomotive is the highest obtainable eco- 
nomy of the energy stored in the air. 

I remain your obedient servant, 
FRED. BEAUMONT. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant market 
was firmer last Thursday, and prices recovered 1d. per 
ton. Business Was done on forenoon ’Change at 47s. 14d. 
and 47s, 2d. cash, also at 47s. 4d. one month, the market 
closing with buyers at 47s. 2d. cash and 47s. 4d. one 
month, with sellers near. Transactions were reported 
during the afternoon at 47s. 24d. up to 47s- 34d. cash, also 
at 47s. 5d. and 47s. 54d. one month, buyers at the close 
wanting 47s. 3d. cash and 47s. 54d. one month, with sellers 
near. Friday’s market was also firmer, and during the 
forenoon there were transactions at from 47s. 34d. up to 
47s. 5d. cash, also at 47s. 6d. up to 47s. 7d. one month, 
the close being sellers at 47s. 5d. cash and 47s. 7d. one 
month, and buyers near. In the afternoon business was 
done at 47s. 44d. and 47s. 5d. cash, also at 47s. 64d. and 
47s. 7d. one month, and buyers at the close were offering 
47s. 5d. cash and 47s. 7d. one month, with sellers near. 
Monday’s market was active in the early part of the day, 
and an advance tock place in prices to the extent of 3d. 
per ton; by the close, however, 2d. of that gain was dost. 
During the forenoon transactions were reported at from 
47s. 54d. up to 47s. 7d. cash, also at 47s. 74d. up to 47s. 9d. 
one month, and there were buyers at the close offering 
47s. 7d. cash and 47s. 9d. one month, with sellersnear. The 
afternoon market was easier, and business was transacted at 
from 47s. 8d. down to 47s. 5d. cash, also at 47s. 10d. down 
to 47s. 74d. one month, with buyers at the close offering 
47s. 6d. cash and 47s. 84d. one month, and sellers near. 
The market was fully stronger yesterday than on Mon- 
day, and there was an advance at one time of 2d. per 
ton, but the close was the same as that of the previous 
day. Business was done during the forenoon at from 
47s. 7d. upto 47. 84d. cash, also at 47s. 10d. and 47s. 104d. 
one month ; and at the close of the market sellers were 
wanting 47s. 8d. cash and 47s. 10d. one month, with buyers 
near. Flatness was the rule in the afternoon market, 
and transactions were reported at from 47s. 7d. down to 
47s. 6d. cash, also at from 47s. 94d. down to 47s. 8d. one 
month, with sellers at the close asking 47s. 6d. cash and 
47s. 8d. one month, and buyers near. Business was done 
this forenoon at from 47s. 6d. down to 47s. 44d. cash, also at 
47s. 8d. down to 47s. 7d. one month, the close being buyers 
at 47s. 5d. cash and 47s. 7d. one month, and sellers near. 
There were transactions in the afternoon at 47s. 5d. and 
47s. 54d. cash, also at 47s. 7d. and 47s. 74d one month, and 
subsequently there were sellers wanting 47s. 5}d. cash and 
47s. 74d. one month, with buyers. The market was firm 
and a fair amount of business was done. An improved 
feeling seems now to be a characteristic of the pig iron 
market, but comparatively little buying is being done by 
outside investors and speculators, while a good deal of 
the business recently done in warrants has been done 
principally to cover over sales. It seems that some of the 
recent purchasing on the part of speculators has been due 
to the expectation that the proposed advance in the 
price of coal would impart a firmer tone to the pig iron 
market, and even lead to higher prices. There is now a 
somewhat extensive legitimate business in progress. Only 
in a sparing degree are purchases being made for the 
Continent, and the trade with the United States and 
Canada is only on a very moderate scale. Holders are 
not selling readily, as they are trusting to the autumn 
trade bringing about some improvement. Business 
in shipping iron is rather firmer in tone, and some 
brands of makers’ iron have been advanced in price 
from 6d. to 1s. per ton, while others are quoted 
slightly higher in second hands. A good deal of Mid- 
dlesbrough pig iron is being used by the founders on 
account of itslow price, and the stocks of common Scotch 
iron are increasing in makers’ yards. There is practically 
no change to report in regard to the hematite pig-iron 
trade, the nominal price being still about 50s. per ton for 
the usual proportions of Nos. 1, 2, and 3, although some 
contracts nave lately been placed at fully 6d. per ton less. 
The number of blast furnaces in actual operation is the 
same as last week, 115, as against 109 at this time last 
year. Last week’s shipments of pig iron from all Scotch 
ports amounted to 14,058 tons, as compared with 13,843 
tons in the preceding week, and 13,116 tons in the eorre- 
sponding week of last year. Of the total there were 





sent to the United States, 3830 tons; to Canada, 892 
tons; to Australia, &c., 100 tons; to France, 240 tons; 
to Italy, 2105 tons ; to Germany, 2255 tons; to Russia, 
685 tons ; to Holland, 230 tons; to Belgium, 410 tons ; 








yesterday afternoon stood at 584,138 tons, as against 
585,187 tons, being a reduction of 999 tons for the week. 


The Guion Liner “ Alaska.” —This splendid steamer has 
again made a fast run from New York to Queenstown. 
She arrived at Queenstown at 11.15 yesterday in 6 days 
20 hours 41 minutes. Her daily runs were ; 31, 376, 396, 
389, 397, 403, 401, and 391 ; total, 2784 miles. 

The Cunard Steamship ‘“‘ Aurania.”—Messrs. Burns, 
the Glasgow managing owners of the Cunard fleet, re- 
ceived a telegram from New York last evening, stating 
that the Aurania had had a very successful trial under 
steam, and that it was expected she would sail for the 
Clyde on Thursday. 

The Commissioners on Harbours of Refuge.—Visit to 
Aberdeen.—Captain Sir Frederick Evans, hydrographer 
to the Admiralty ; Lieufenant-Colonel P. G. L. Smith, 
Director of Works: and Captain Sir George Nares, 
K.C.B., of the Marine and Harbour Departinent of the 
Board ot Trade, forming the sub-committee of the Convict 
Labour Committee appointed to visit ports on the north- 
east coast of Scotland for the purpose of reporting on the 
relative suitability as a harbour of refuge, arrived in 
Aberdeen yesterday afternoon. The were met at Aber- 
deen Joint station by Mr. Smith, Aberdeen, harbour 
engineer, and Mr. W. K. Kinipple, C.E., of London and 
Greenock. At the Town House they had an interview 
with Lord Provost Esslemont, Shoremaster Paterson, 
and Captain Clark, the captain pilot at Aberdeen. Sub- 
sequently, accompanied by these officials, the Commis- 
sioners drove to Aberdeen beach, and viewed the site of 
the harbour of refuge proposed to be constructed at 
Aberdeen. 








Sequestration of Messrs. Robert Steele and Co.—A meet- 
ing of the creditors of Messrs. Robert Steele and Co., 
shipbuilders and engineers, Greenock, was held in this 
city last Friday, when there was submitted a statement 
of the firm’s affairs, which showed the liabilities did not 
exceed 63,000/., while the assets amounted to 71,000/., 
thus showing a reversion in favour of the firm amounting 
to 80007. It was agreed that all creditors whose claims 
did not exceed 50/. should be paid in full at once. A 
committee was appointed to liquidate the estate. It is 
stated that negotiations for the acquisition of Messrs. 
Steele’s shipbuilding yard have been opened by Messrs. 
Elder ond Co., Glasgow, and by Messrs. Russell and 
Co., Greenock and Port-Glasgow. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Winding up of a Company at Shefiield.—A meeting of 
shareholders of Unwin and Rodgers (Limited), cutlery 
manufacturers, Shetfield, has been held. Resolutions 
were passed to wind up the concern, and appointing Mr. 
Hubert Smith the liquidator. At the annual meeting 
held in March the report showed that the company had 
made heavy losses. It is expected that the creditors will 
be paid in full, and that the shareholders will receive 6s. 
or 7s. in the pound. 


Lofthouse Colliery Company.—The report of the directors 
of the Lofthouse Colliery Company, Limited, for the half 
year contains the following: The output of coal, though 
continuing to increase, is still below the full capacity of 
the colliery, and, until this is reached, the shareholders 
cannot receive the full benefit of the undertaking. 
In order to secure this, the directors are using their 
best endeavours to extend the business as much as 
possible. Although the tramway to the water was 
not completed by the end of the half year—the wheel 
at the incline not being erected—coal to a consider- 
able amount was taken down the line and shipped. 
From our experience so far, we anticipate, when the 
whole of the works are in order, doing a large additional 
trade in this direction. The amount borrowed on loan is 
now 5040/., from sixteen parties, all shareholders but 
three. The directors wish to confine the loans, as far as 
possible, to their own shareholders. During the half- 
year afarm of 70acres near the colliery has been rented 
on favourable terms, which will be a great assistance and 
saving tothe company. The accounts have been audited 
as usual, and show, after paying interest on loans, de- 
preciations, and all expenses, a profit of 2679/. 8s. 11ds., 
which, added to the balance in hand of 1236/, 11s. 2d., 
makes 39161. Os. 1d. available. Out of this the directors 
recommend a dividend of 2s. 6d. per share, being at the 
rate of 6} per cent. per annum, leaving 500/. to the reserve 
fund, and 1083/. 15s. 1d. to be carried forward tothe next 
account. 


The British Wagon Company, Limited, Rotherham.— 
The directors of this company are glad to submit to the 
shareholders satisfactory accounts for the past half year. 
The company’s present stock amounts to 9138 wagons, 
being an increase of 601 in the half year, after deducting 
871 wagons, which havebeen redeemed by various tenants. 
The balance standing to the credit of profit and loss ac- 
counts amounts to 2432/. 14s. 5d., and out of this the 
directors propose to pay a dividend of 6 per cent. per 
annum on the paid-up capital of the company, free of 
income tax, to place 500/. to the reserve fund, and to 
carry forward to next half year the balance of 153/. 
15s. 1ld. The auditors, Messrs. Barker Brothers and 
Wortley, retire and offer themselves for re-election. 


The Dificulties of Lead Mining.—A meeting of share- 
holders of the Magpie Mining Company, was held in 
Sheffield yesterday, Mr. James Wilson, of Sheffield, 
occupied the chair. Among those present were Messrs. 
Bernard Wake,G. E. Webster, F. Fretson, Walter Brown 
(who represented clients), Dr. Dunhill (York), Ald. Fair- 
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burn, Ald. Wood, Mr. Josh. Spencer, Mr. T. W. Smith 

Mr. Martin (representing the Duke of Devonshire, who 
is a shareholder), and others. A deed was executed by 
all the shareholders present appointing Mr. Jarvis W, 
Barber as trustee to wind up the company’s affairs. The 
liabilities of the company do not exceed 3000/., and it 
is anticipated that a call of 3/. per share will meet all 
claims. There are 982 shares, upon which 32/. has been 
paid, the called up capital of the company being 
thus 31,424/. Adding the 3/. call, the amount is thus 
increased to 34,373/., which will represent the losses sus- 
tained by the shareholders, who are with one or two 
exceptions, resident in Sheffield. A very large sum of 
money has been expended in the mine, the chief difficulty 
having been that common to all Derbyshire mining 
enterprises, the getting rid of the water. It was thought 
that by cutting a drift from the river Wye to the Mag- 
pie shaft to thoroughly unwater the workings. The level, 
which was driven to unwater the mine to a depth of 
196 yards, was nearly 2000 yards long, and 7 ft. high, 
and 6 ft. wide, and itself cost 14,0007. From 1869 to the 
present the owners have been working without dividends, 
After this work had been undertaken, ore was very freely 
won. The value, however, dropped so seriously that it could 
searcely be worked ata profit. Some idea of this depre- 
ciation in lead mining property may be obtained from 
the fact that ore which formerly fetched 24/. per ton can 
barely realise 12/7. 10s. in the market at this moment. 
Afterwards came the discovery of zine ore, which raised 
expectations to a high pitch ; but the zinc ore proved a 
failure, as, on the face of the rock being cleared, the 
‘find’ terminated in a huge cavern. The company at 
one time found employment for 100 men. The number 
has recently been greatly reduced, and the whole of the 
employes will now be dispensed with. The mine is 
situated at Sheldon, near Bakewell, in the High Peak, 
and has been worked for between three and four hundred 
zooms with the exception of a short interval from 1848 to 
1869, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fair 
attendance on ‘Change, but like recent market days there 
was very little business transacted. Telegraphic infor- 
mation from Glasgow showed that prices there were 
firmer, and the effect of this was to steady quotations 
here. Makers asked a trifle more than they did last 
week, but the real price of No. 3 Cleveland pig was 34s, 
per ton. Shipments of pig iron from Middlesbrough con- 
tinue fairly good, but they are not what they ought to be. 
During the month of July they reached 84,392 tons. It 
is a curious fact that while this total is 10,000 tons below 
that of June, it is 10,000 tons in excess of July last year. 
For several months past the warrant stores of Messrs. 
Connal and Co., at Middlesbrough, have been decreasing 
every week, and no iron has been sent into store. This 
continual decrease is owing to the absence of all specula- 
tion. If prices fluctuated people would be induced to buy 
and sell warrants. The steady quotations and a gradual 
downward tendency causes holders to realise on warrants. 


The Manufactured Iron Trade.—There is still great 
activity in the mills and forges of the North of England, 
and there are orders on the books which will keep them 
going for months. Competition, however, is as keen as 
ever, and prices therefore remain practically unaltered. 
On Monday the half-yearly meeting of the Board of Arbi- 
tration for the North of England was held, and a very 
satisfactory state of affairs was reported. The wages of 
the ironworkers will remain as they are to the end of this 
year, but it is apprehended that the next quarterly 
certificate of realised prices of plates, bars, rails, and 
angles will result in a small reduction of wages. It is the 
intention of the Board to discuss the propriety of admit- 
ting steel workers as members, so that their wages can be 
adjusted by arbitration as an important offshoot of the 
iron trade. To this proposal there can be no objection as 
many ironworkers have drifted into the steel trade. 


Shipbuilding and Enginecring.—On the northern rivers 
employers still report that they have orders on their 
books which will keep them busy till the commencement 
of next year. Some splendid steamers have recently been 
launched. 

Additional Shipping Facilities for the Tees.—The Cor- 
poration of Middlesbrough, are in correspondence with 
the North-Eastern Railway Company on the subject of 
additional shipping facilities at that important centre of 
commerce, and as the railway company have granted 
them an interview it is expected that the corporation will 
succeed in further improving the port for shippers. Since 
the visit of the Elder Brothers of the Trinity to Tees Bay, 
it is now generally believed that a lighthouse will be 
erected near Redcar rocks. 


Nove Fire-Escark anp WatTER TowEr.—The Swan. 
sea Fire Brigade has recently been — with a fire- 
escape and water tower combined, from the works of 
Messrs. Merryweather and Sons, London. It is con- 
structed on the telescopic principle. By means of the 
water tower which is attached to the main ladder the 
firemen are enabled to throw the jets of water with full 
force into the uppermost floors and through holes to be 
cut in the roof of buildings on fire, instead of entering 
from below, a principle fatal to a building as an imme- 
diate draught is caused. Had a similar system been 
adopted at the recent fire at the Mercury Office, Bridg- 
water, it is highly probable that the fire would not have 
reached so disastrous and fatal dimensions. The water 
tower is stated to be a simplification of the new American 
fire ladder recently introduced into London, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JULY 30, 1883, 


In the Cases of Inventions communicated from Abroad the 
Names, &c., of the Communicators are given in Italics 
“7 the ecdeninined Names, 


Nos. 
and | 
Dates. 
July24 
3619 
3620 
3621 


3622 
3623 
3624 
3029 
3626 
3627 





3681 
3682 


3684 
3685 
July28 
3686 
3687 


9 
oy) 


3689 
3690 


3691 
3692 


389. 
36 


Bto<) 


| 

| Thompson. 
| Boult. F' 
| Thom 
| Von 


| Harbottle, 








NAMES, &c., 
OF APPLICANTS. 
Brookes. Libbey. 


Johnson. ates, Shot- 
well, and Boyer. 
Lake, Van Kyssel- 

berghe. 

J. H. M. Locke, Derby. 

T. Birkhead, Sheffield. 

J. Simpson, Liverpool. 

T. King and 
Wilson, London. 

W. A. Anderton, Brad- 
ford. 
Haddan, Koefoed & 

Stillman, 

M. D. Rucker and J. 
Winterschladen, 
London. 

' ark. Herbelot. 

Clark. Barou. 

A. Greig, Leeds. 

Newton. Cowles. 

E. Jones, Leeds. 

Mills, Couturier, 

T. H. Ward, Tipton. 

Lake. Fitt. 

T. H. Gibbon, Albany, 
N. Y., U.S.A. 

Lake. "Aldrich. 

Lake. J'ift. 

Wetter. Sylander. 

Johnson. Auizand. 

M, Williams, Wigan. 


J. K. Tullis, Glasgow, 
J. K. Tullis, Glasgow. 
L. Engel, London. 

8. Lampard, London. 


| A. Mechan, Glasgow. 


F. W. E. Braid, London. 


8. H, Storry and 8. D. 


Rhodes, Hudders- 
field. 
i 4% —— Wor- 


| F. Wareten, Sheffield. 
Thompson. Lewis. 


W. Horner, Addington, 


Cheshire. 
| H. Roman, London. 
Brandon. Crompton. 
| W. B. G. Bennett, 
Southampton. 
Lake. Schuexsler, 
Zeis,and Hanover. 


| Imray. Bang and De 


Castro. 


| J. W. Bradley, Brad- 
ford 


Dann. Brown. 
E. Jordan, Cardiff. 


| H. Greene, London. 

| De la Sala, London. 

| C. Duckering, Lincoln. 
| Broderson, Braun & 


Bloem. 


Fejes. 
on. Verqueire 
awrocki. 
Johnson. Pécourt, 
upon-Tyne. 
W. Askhem, Notting- 
ham. 
Cranston. Wood. 
Sabatier, 
and Son. 


ABBREVIATED TITLES, &c, 


Manufacture of glass-ware. 
Anti-friction roller devices. 


Telegraphic and telephonic appa- 


ratus. 
Smoking pipes. 
Sheep shears, 


Extraction of sulphur compounds, 
Printing, numbering, and delivering 


tickets, 
Hair-pins, 


Treating phosphates. 


Velocipedes. 


Method of advertising. 


Manufacture of ornamental fabrics. 
| Apparatus for steam cultivation. 


Preparing insulated wires. 


Electric machines. 


Hygienic joint for doors, &c. 


Indicating weights. 
Watches. 
Railway rail joints. 


ae ure of india-rubber fabrics, | 


Watches. 
Brake mechanism. 


Finishing textile fabrics. 


Purification of coal gas. 


Pickers for looms, &c. 


Valves or buckets for pumps, &c. 


Hansom cabs. 


Floating pontoon bridges, &c. 
Ventilator eowls and bends for pipes. 


Fire-resisting doors. 
Looms for weaving. 


Attaching knobs, &c., to spindles. 


Conveyance of fluids, &c. 
Treatment of complex ores. 
&c., cream. 


‘* Devonshire,” 


| Apparatus for curling the hair. 


Le Roux. 


Barth 


Newcastle- 


Bariquand 


R. Martinez, New York 


Groth, Loeb. 

8. Wright, Egremont, 
Cheshire. 

Imray. Bang and 
Sanguinetti. 

N. Frere, Bruxelles. 


r. 
J. Nadal, London. 
G. H. Bolton, Widnes, 


Lanc. 
A. H. Williams, Lon- 


on. 
B. Biggs, Cardiff. 
W. A. Bonella, Lon- 


don. 
J. Thornton, Cleck- 
heaton, Yorks. 
Glaser. 
Ruperti. 


R. J. Rudd, Croydon. 


T. E. Smith, Keighley, 


Yorks. 
Bonneville. Ralu. 
Haddan. Klucke. 


St. G. Lane Fox, Lon- | 
don. 
M. Gill, Huddersfield. 


Erdmann & 


Looms. 


(Complete specification). 


Automatic fishing apparatus, 


Treating the spent lime from gas 


works. 
Manufacture of soap. 


—_ used in preparing fiax, silk, 


Motors for tramcars, &c. 
Street, &c., gratings. 
Belt or strap fasteners. 


Distributing blast to cupolas, &c. 


Grinding-mills. 


Metallic packing-cases, &c. 


Ships, &c. 
Boots and shoes. 


Removing stones from the bladder. 
Propelling and steering ships. 
Traction or locomotive engines. 


Railway, &c., lamps. 


Manufacture of millinery, &c., trim-| 


min 


gs. 
Bundle carrier for harvesters, &c. 


Shears for clipping. 


Mats or floor coverings, 


| Enabling persons to remain in rooms 


filled with smoke, &c. 


Refining oils, 


Machinery for making casks, &c. 


| Smelting and refining furnaces, 
D. Chapman, Manches-; 
te 


Preservation of food. 


| Sliding chandeliers, &c. 


| 


| Manufacture of alcohols. 


Centrifugal machines, 
Life rafts. 


Iron ships’ compasses, &e. 
Fastenings for folding book-case, &c. 


Apparatus for cutting sugar cane 


into lengths. 
Chairs. 


Guiding chains or ropes. 


Spinning and roving machinery. 


specification), 


(Complete 


Making and preserving pastry. 


| Electrical distribution. 
| Bottle stoppers. 


Ww. Lancaster, Accring- Preparing and spinning yarns, &c. 


ton. 





“ENGINEERING” 


Nos. 
and 


Dates. | 
July28 





3695 
3696 
3697 


3698 
3699 


3700 
3701 


3702 


3703 
3704 
3705 
3706 
i 
July30 
3708 


3709 
3710 
3711 
3712 
3713 
3714 


3726 


_ENGIN 


EERING. 











ComPILED 5 BY W. LLOYD WISE. 
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NAMES, &c., ABBREVIATED TITLES, &c. 
OF APPLICANTS. 
D. Dossett, Leyton, | Checking the receipt of money. 
ex, 
Engel. Pezoldt, Ascertaining and recording speed of 


C. Pieper, Altona, Ger- 


many. 
8. Ballin, Hamburg. 
W. J. Brewer and A. 
Binns, London. 
T. Samson, Greenock, 
J. Davies, Llanfyllin. 


8. Z. de Ferranti and 
a ee Lon- 


J. Pickoring, Stockton- 
R, om, Piercy, Black- 
Smith. Johnson. 


J. Downton and E. 
Wimshurst, London. 
R. Lanham, London. 


{/* G. Henderson and 
J. A. Kelman, Lon- 
don. 

F. A. Marra, London. 

Springmann. Cohnitz. 

, Springmann. Nagel 
Kaemp, and Lin- 
nenbrugge. 

Thompson. Scrafton. 

L. 8. Zachariasen, 
Christiania. 

W. 8. & W.A. Dackus, 
Birmingham. 

Pataky. Distel. 

Pataky. Wildhagen. 

C. Crellin, Leyton- 
stone, 


8. W.&d.A. Richards, 
yy 
A. Crossley, Bradford. 
H. Lyon, London. 
Reddie. Pruvot, 
Bouy et Cie. 
J. Bartle, London. 
Redfern. Mildé, jils, 
et Cie., & D'A rgy. 
. Irvine, Black- 


T. C. Lewis, London. 


vessels. 
Pantographs. 


Station indicators. 


tract grease. 
Core supports for moulds. 


| Treatment ot waste products to ex- 


ens ventilation in chimneys, 


nae electric machines. 


Gas engines. 


Feed for rollers, &c. 
specification). 


(Complete 


Racks for storing whisky, &c, (Com- 


plete specisication). 


Steam steering apparatus. 


Manufacture of plates or moulds for 


obtaining impressions. 


Manufacture and distribution of 


illuminating, &c., gases, 


Photographic backgrounds. 
Cutting double-woven velvets, &c. 
Breaking or reducing grain. 


Wick holders. 


Radiating axles. 


fication), 


(Complete 


Facilitating the tapping of barrels. 


Fastener for gloves, boots, &c. 


Roof-covering. 


Refining paraffine. 


Asphalte apparatus. 


Screw-hooks, screw-pegs, &c, 


Treatment of soap liquors. 
Indicating, &c., receipts of money. 
Stop-motions for looms. 


Doors of gas-retorts. 


Telephonic apparatus. 


Treatment of bituminous shales. 


Organs. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


1.—Announced July 











No. Name. No. Name. No Name 
1883 1883 1883 
1512. Haddan 2418 | Howarth. 3005 Hindson. 
(Zabekow). | 2560 | Roscoe and | 3161 Lacombe. 
1517 Walbrodt & Dugdale. 3193 Ford. 
Wolff. Lynde. 3201 Johnson 
2289 Hoffmann Reynolds. (Guillot, 
(Seeber) | Ward. Pelletier, 
2368 Lake | Butterfield. and Co.). 
(Guggen- 2977 | Coultas. 3219 Newton 
heim’s Sons 2996 | Abel (Lorenz) (Gravier). 
Il.—Announced tiie 31, 
No. Name. No. Name. No Name. 
1883 1883 | 1883 
3028 | Brookes 3323 | Hix. 3348 Hattersley 
(Whitehill). 3324 | Chidley. | and Hill. 
3304 | Farran. 3326 | Macaulay- * Lloyd. 
3305 Fleury and Cruikshank 2 | Hirst. 
Noakes. (Sons). Cheesman. 
3306 | Ilolmes. 3327 | Henderson 35 Stevenson. 
3308 | Pollak. (Barbe). 3355 | Thompson 
3309 | Tylor. 329 | Vaughan (Del 
10 McMurdo. (Werndl). Marmol). 
3311 | Cameron. 3330 | Cornforth. 3357 | Robertson. 
3312 | White, 3332 | Needham. 3358 Elliot, 
Asbury, & | 3333 | Lineff. Jeffery, & 
Francis. 3334 | Macdermott Kerman. 
3313 | Imray and Glover.} 3359 Thomas. 
(Pottin). 3335 | Burghardt. | 3360 Pitt (Prince). 
3314 | Giinther. 3336 | Holden. 3361 Pitt(Harmet) 
3315 | Wade. 3338 | Goldthorpe. | 3362 Wirth 
3316 | Lake (Bruce).} 3339 | Shackleton. (Benecke, 
317 | Chinnock. 3340 | Lake (Dion). Fischer & 
S| Odell. 3341 | Dunn and Frank). 
3319 | Johnson Liddell. 3363 | Boyes. 
(Ramakers | 3342 | Kunheim and] 3365 | Whitehorn. 
| and Nyer). Zimmer- 3366 | Lake (Cha- 
3320 | Clark mann. meroy) 
| (Dubois). 3343 | Mumford. 3367 | Bauer 
3321 | Wirth 3344 | Boult (Harivel). 
| (Reihlen). | (Boquet 3368 | Cadle 
3322 | Von Naw- | and Bulle). (Partly La 
cocki 3345 | Rogers. Du). 
(D’André | 3347 | Lawrence | 3369 | Whitaker, 
and Loewe and Ogle. Powell, and 
| and Co.). | | Powell. 
3371 | Miller. 
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ILLUSTRATED PATENT RECORD. 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 














No. | Name. | 30. No. Name. No. Name 

1 1883. | 883 

3598 Lake 3603 | Prindle 3655 Brandon 
(Chadwick) (Thompson (Crompton) 


iiss i” & Ryder) to 





NOTICES TO PROCEED. 


1—Time for entering Opposition expires Friday, 
August 17, 1883. 





















































No. Name. Ne. Name. No Name. 

1883 1883 1883 

1034 Cathcart. 1532 Boothby. 2669 Cooper. 

1078 Wirth 1534 Hodgson andj 2765 Jensen (Von 
(Pickhardt Greenwood. Callenberg 

1221 Boult(Weeks)} 1538 Lake & Fischer). 

1315 | Heinrich. (Cazenave).| 2947 Poznainski. 

1487 | Hirst, Hirst, ] 1578 Justice 3069 Williams. 
and Bot- (Dietzsch), | 3083 Watson. 
tomley. 1589 Spence 3086 Hopkinson, 

1508 Sauvée (Chesnais).} 3127 Blake. 
(Marinoni | 1609 Thomas. 3158 Abel (West- 

& Michaud).j 1614 Johnson inghouse). 

1516 Pfeifer. (Saladin). | 3180 Birks. 

1525s Pitt 1742 Johnson 3200 Burgin. 
(Fosbery). (Diéderichs)| 3242 | Abel 

1526 Silverwood. | 1786 McLaren and (Daveni*re). 

1528 Slater and McLaren. | 3603  Prindle 
Owen 1999 Reynolds. (Thompson 
(Kiebitz). 12032 Haslam. & Ryder.) 

1I1.—Time for entering Opposition expires Tuesday, 
August 21, 1883. 

No. Name. No. Name. No. Name 

1883 1883 1883 

1547 Bibby, Bibby,} 1733 | Haddan 2291 | Boutard. 
Baron, (Reinicke &| 2368 | Lake 
Baron, and Jasper). (Guagen- 
Duerden, 1750 | Lake heim’s Sons) 

1552 Maughan and (Cosieau). Mason. 
Waddy. 1788 | Meyer. Sowden. 

1582 Johnson 1790 | Haddan Niel. 
(Vaguez- (Fleischer). Lake (Bray). 
Fessart). 1879 | Johnson Lloyd Wise 

1593 Gillies. (Jeanjean (Burton). 

1605 Edwards. and Eon). | 3175 | Thompson 

1611 | Haddan 1883 | Gilles. (Corbin & 
(Kahls). 1905 | Liddell, Bri- Hunter). 

1678 Sheldon. erly, Bri- | 3224 | Robinson. 

1694 Adams and erly, Hirst,] 3300 | Lake (Mace). 
Telford. and Hamer] 3361 | Pitt 

1711 Haddan 1918 | Maitland. (armet). 
(Bolette). | 1968 | Wilkie. 3598 | Lake 

1724 Lake 2042 | Hookham. (Chadwick) 
(Coiseau). | 2111 | Morris. 3655 | Brandon 

1729 Brandon 2131 | Alexander (Crompton) 
(Bing). (Cheswright) 

2186 Alexander 
(Cheswright) 
PATENTS SEALED. 
I.—Sealed July 27. 
No. Name. No Name. No. Name. 
1883 1883 1883 
481 Stone. 699 | Swan. 1133 Wirth 
494 Dutton 708 | Davis. (A beqa). 
(Sieper). 713 | Foot. 1334 Boult(Reaser 
496 Thompson 723 | Meeds,Meeds, and Stein). 
(Gray and and Blink- [1380 | Brown, ; 
Allis). horn. Barnes, 
499 | Weatherhogg.] 731 | Johnson and Bell. 
508 | André. (Kokosinski | 1602 Pieper 
511 | Leeds. & Bernet). (Scheibler). 
515 | Cobham. 732 | Strype 1604 Schéinheyder. 
520 | Kryszat. 739 | Simpson. 1944 Tylor. © 
525 | McIlvenna. 775 | Johnson (La | 2052 Hudson. 
534 | Colley and | Cie. du 2197 | Phillips. 
| Wingfield. | Chauf- 2209 Hopkinson. 
539 | Ward. | fage In- 2222 Lake 
541 | Plimsoll. | dustriel). (Thompson) 
550 | Mohr. 783 | Fielden and | 2273 Musgrave & 
555 | Imray Fielden. Gregory. 
| (SoctétéAno-} 799 | Drewry 2337 | Shedlock. 
| nyme des | (Bryant), 2339 | Lake(Palmer 
| Cables 800 | Drewry «& Loryea). 
Electriques) (Campbell).] 2340 | Lake 
559 | Thompson 802 | Bradford. (Milligan). 
(Craig). 889 | Fletcher. x Fitch. 
576 | Quayle. 910 | Pitt (La 23 Walsh. 
577 | Bauer | Cie. In- 2384 | Crossand 
| (Stelzner). dustrielle Wells. 
579 | Stewart. des procédés} 2386 | Cross and 
582 | Vidal, Raoul Wells. 
601 | Budenberg Pictet). 2390 | Abel (Body). 
| (Budenterg).| 961 | Timmis. 2400 | Lucas. 
606 | Schofield © | 1024 | Clark 2411 | Erskine 
| Bentley. (Opdyke), (Rumpf), 
614 | Fleming. 1067 ark 2416 | Steffen. 
623 | Cardew. | (Mellette). | 2494 | Brotherhood. 
653 | Nelson. 1098 | Wastfield. 2504 | Griffiths. 
679 | Wright. 
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Il.—Sealed July 31. 




















No Name. No. Name. No. | Name. 

1882 1883 1883 

4440 Semper. 666 | Marlow. 1115 | Bennett. 

1883 695 | Hay and 2139 | Turpin. 

543 | Appleton. Robertson. | 2231 | Possett and 

551 Harrison. 698 | Todman, | Schimansky. 

585 Beck 725 | Bladon. 2261 | Terry. 

(Abadie). 729 | Pitt and 2270 | Herrburger. 

Crossley. Worining- | 2471 | Wiley. 
Thompson. ton. 2510 | Clark 

599 Hellyer. 754 | Bailey. (Sherman). 

602 Wise. 794 | Lake 2523 | Trotha 

609 Hyam. | (Carpentier) (Von Schlippe) 

610 De Gruyter. 952 | Ferris. 2781 | Muir. 

626 Ridge, 984 | Hammond. [| 2789 | Lloyd Wise 

645 | Robson. 999 | Clark (De (Prieto). 

647 | Luetke. Kabath). 





FINAL SPECIFICATIONS FILED. 
Nos. 296, 349, 359, 360, 361, 362, 369, 371, 382, 432, 


July 21, 1883. 
445, 463, 491, 540, all of the year 1883. 


oe re », 830, 365, 366, 367, 368, 370, 376, 378, 379, 386, 
387, 401, 413, 447, 448, all of the year 1883. 

ae »» 142, 393, 395, 399, 400, 416, 423, 524, 578, all 
of the year 1883. 

OB: ss ,, 404, 405, 406, 407, 409, 410, 414, 415, 419, 421, 
434, 456, 459, 461, 471, 490, 509, 596, 627, 
893, all of the year 1883. 

9 oer , 427, 428, 430, 433, 435, 437, 438, 439, 440, 441, 
442, 450, 469, 473, 554, all of the year 1883. 

i ae »» 443, 454, 455, 462, 464, 476, 478, 481, 488, 542, 


547, 555, 556, 922, all of the year 1883. 





PATENTS WHICH HAVE BECOME VOID. 
I,—Through Non-Payment of the Third Year's Stamp Duty of 501. 





























No. Name. No. Name. No. | Name. 
1880 1880 1880 | 
2915 Johnson and | 2945 | Mooney. 2971 | Harris and 
Haydock, | 2946 McGlashan. | _ Cooper. 
2919 Wittenstrém.] 2947 Harker. 2978 | Lake (Boston 
2920 Haddan 2048 | Ridge. | “Water 
(Horner). | 2949 Steenberg Purifier 
2926 Lake (Thundsen | Co.) 
(Houser). | 2950 | Baker. 2979 | Lake (Onder- 
Ashton. 2951 ~Lees, Travis | donk, 
Nicholls. and Lees. | Brown, and 
Willis. Candlish and Wells). 
Imray (La Norris. 2981 Fleetwood. 
Société An-] 29 Cole. 2983 | Groth (Den- 
onyme des} 2 Neill. | causse). 
Produits Etzensb erger} 2984 | Henderson 
Chimiques Hosking and (Knolke). 
du Sud- Blackwell. | 2985 | Sellar. 
Ouest. 2962 | Lake 2987 | Morgan- 
2931 Hayes. (Collins). | Brown 
2934 Rochford. 2963 Imray (De la | (MeKay). 
2935 Westgarth. Martelli?re)} 2990 | Scherb. 
2936 Gallafent. 2965 Norton. 2994 | Duke. 
2943 | Auerbach. 2966 Sachs. 3003 | Shackleton 
2944 Partridge. 2969 Haddan | and Kemp. 
(Mason). 3008 | Lake (Gom- 
2970 | Duckett. |  mereft). 
II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No. Name. No. Name. 
1876 1876 1876 
2907 Cook (Corel).] 2931 | Brewer (Von] 2968 Morgan- 
2917 Thorn, Otter). Brown 
2919 Cordingley. | 2945 | Brockelbank. (De Torres) 
2930 Smith. 2954 Chapitel. 2971 Johnson 
2956 Keim. (Dodeé). 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 

















No. Name. No. Name, No. Name. 
1880 1880 1880 

3049 Davidson. 3086 Sterne. 3129 | Bennett. 
3070 Davey. 3111 Donovan. 3374 | Siemens. 

3038 | Gorman. 3139 Holcroft. 3088 | Webster. 

3143 Pohlmann, 3330 _ Johnson 3176 | Northcott. 
3080 Barford and — 3058 | Cleminson 

Perkins. 3084 Turton. (Unregistered) 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 

















No. Name. No. Name. No. Name. 
1876 1876 1876 
2849 Legg. 3032 Lake 3048 Lyle. 
3019 Conquest (Kitson). 3041 Cook. 
(Tucker). 3062 | Hodgson, 3029 Cleminson 
Broadley, (Unregistered ) 
& Lister. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JULY 28, 1883, 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specijication Drawings 
ts stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 


Lawn Tennis, Cricket, &c.: J. 


composed of india-rubber, cork, or other wood dust, and a fibre 
of cotton, wool, or flax. (Provisional protection not allowed. 
December 28, 1882). 

4616.* System and Means of Advertising: S. Puente, 
London, [2d.)—The advertisements are exhibited upon smooth 
walls preferably covered with cement or asphalte, and divided 
into panels or other shapes painted in bright colours. (Provisional 
protection not allowed. September 28, 1882), 


4738.* Meters for Recording Quantity of Elec- 
tricity: A. E. Porte, J. Lesware, and J. Chancellor, 
Dublin. [2d.]—The switch lever by which the current is switched 
on to or off from the lamps actuates an arm that impinges on the 
balance lever ofa clock movement which continues to register so 
long asthe current passes, but is stopped in such a way that, when 
the current is switched off, the balance wheel is carried beyond 
its dead point. The switch lever can also be made to pass over 
and press upon metal studs throwing in compensating resistances. 
(Provisional protection not allowed. October 5, 1882). 


4942." Stays: W. G. W. Reynolds, Leicester. [2.)— 
A piece of elastic web is inserted in the body of the stay. (?Pro- 
vistonal protection not allowed. October 17, 1882). 

4950." Postal Wrapper: A. Savage, London. [2:.) 
—In the face of the paper, on which the flap of the wrap is 
fastened, a slit, running lengthwise of the fold, and in which is in- 
serted the document to be sent, is formed. (Provisional protection 
not allowed. October 18, 1882). 


5072.* ptogins Cards: W. R. Lake, London. (2. 
Dreyfuss, New York. U.S,A.) [2d.]—The heart, club, diamond, 
or spade is formed of letters, or small woodcuts, so as to convey 
an advertising announcement. (Provisional protection not allowed. 
October 24, 1882). 

5389. Apparatus for Suspending, Hoisting, Lower- 
ing, and Disconnecting Heavy Weights, such as 
Boats, and in Shackles for e, &c.: S. S. Sugden, 
Woodford, Essex. [(d. 17 Figs.)—Ahinged bolt takes into 
aslot or groove in a disc mounted on an axis in such manner that 
when the disc is turned in one direction the bolt is retained, and 
when inthe other direction the bolt is freed. Several modifications 
for different purposes are described and illustrated. (November 11, 
1882). 

5394.* Manufacture of Brushes: J. J. Danks, 
London. ([2d.)—Hair and fibre of every description is woven 
into a loom previous to being screwed and nailed together with 
wood. (Provisional protection not allowed. November 13, 1882). 


5418. se aratus for Fastening Buttons with Eyes 
to Boots, Shoes, &c.: F.J. Drewry, Burton-on-Trent. 
(J. Davis, Lynn, Mass., U.S.A.) (6d. 5 Figs.}—The apparatus 
compres a holder for the button, an anvil or clinching surfave, a 
holder for the head of the tack or fastening, and a spring to bear 
upon the underside of the head and hold it upon the seat. 
(November 14, 1882). 

5434." Construction of Lace Edging, &c.: R.J.S. 
Joyce, London, [2d.)—The edging and the band, and also the 
fringe, are constructed at one and the same time in the lace frame. 
(Provisional protection not allowed. November 14, 1882). 


500. Ladies’ Dress Bodice Forms: S. Stott, Man- 
chester. (Partly C. I. Haley, New York, U.S.A.) (2d.)—The 
dress bodice is filled out by means of two loose hollow convex 
frames made of straw and placed side by side within covers of 


mushn. (Provisional protection not allowed. November 18, 
1882). 
5524.* Lawn Pool: A. J. Adams, London. [2/.|— 


Relates to a new method of playing the game of pool on a lawn, 
the cues being constructed somewhat, similar to the golf club and 
the balls similar to golf balls. (November 21, 1882). 


5551. Apparatus for Shampooing and Washing 
the Human Head: A. G. Klugh, London. (id. 2 Figs.|— 
One end of each of two tubes is attached to the end of a pipe whose 
other end is provided with a rose. Each tube is provided with an 
enlargement or bulb and dips, the one in hot and the other in 
cold, water. The enlargement is pressed to force out the air 
which is replaced by water and the water pressed out. (November 
22, 1882). 

5558. Fountain or Reservoir Penholders: A. Osborn, 
B ham. [6d. 13 Figs.|—The springs are enclosed in 
dry chambers so that they never come in contact with the ink, 
the supply of ink or admission of air being governed by the 
springs. «(November 22, 1882). 
5610. Block Signalling and Locking Apparatus on 
Railways: F. Swift, West Drayton, and A. J. M. 
Reade, Slough, Bucks. [/. 1 Fig.J|—An extra lever is 
employed in the signal box, which is so arranged in connexion 
with electrical appliances as to hold the signal at the next station 
at ‘‘ line clear” or at danger until a train has passed the second 
signal box. The train on passing the second signal box, by means 
of along spring plate, completes a circuit passing through two 
electro-magnets at the second station, which each release a 
catch, the one setting the extra lever free and the other indicat- 
ing that the train is off the line. This extra lever is then ‘“‘ brought 
over,’ and completing a circuit again brings the indicating 
mechanism at the second station to ‘‘ train on the line,” and the 
indicating mechanism at the first station to “line clear,” and also 
completes a local circuit at the first station, which unlocks the 
lever and allows the semaphore arm to be brought to ‘‘line clear” 
by bringing the ordinary lever over, which action releases the 
catch (which again tends to lock the lever) and completes a local 
circuit, which sets the indicating mechanism at ‘lock on.” When 
the train has passed this lever is brought back again and auto- 
matically locked until released from the second station as before. 
(November 25, 1882). 


5611. {oye for Regulating the Flow of 
Liquids: P. J. Catteralland E. Birch, Manchester. 
(6d. 9 Figs.]—Refers to Specification 3173 of 1881. <A tube is 
secured to two diaphragms secured at their peripheries between 
the flanges of a shell, and carries at its lower end a chamber on 
which is a ball resting on a seating to form a valve. In the lowest 
part of the shell isfixed a pipe that may enter the pipe and be 
closed by the ball. To the top of the casing is connected a water 
supply pipe, and to the space between the diaphragms water is 
admitted, the pressure of which, whenthe supply to the top of the 
shell is cut off, lifts the diaphragms and tube, the upper diaphragm 
being of greater area than the lower one. A spring may be em- 
ployed instead of water to lift the diaphragms. A pipe leads from 
the lowest part of the shell to the receptacle to be supplied with 
water or other liquid. (November 25, 1882). 


5617. Machines for Sharpening and Setting Saws: 
W. R. Lake, London. (Ll. Martinier, Cognin, France). 
(6d. 10 Figs.J|—Relates to machines which effect the sharpening 
by means of an ordinary file. The file holder is placed upon two 
pieces forming a parallelogram and articulated at eight points. 
An up and down and to and fro movement is communicated to 
the parallelogram, and thus by means of a connecting-rod to the 
file-holder ; the parallelogram is arranged upon an inclined plane. 





4604.. Balls for 
Neville, London. (2d.)|—The halls are made solid and are 


dividing plate covers the teeth of the saw, only leaving uncovered 
the tooth with which the pawl is to engage. Several other details 
are described. (November 25, 1882). 


5619. Apparatus for Filling and Closing Bottles: 
J. Phillips, London. [10d. 14 Fiys.J—The stoppers are 
attached to the inside of a metallic lid hinged at one end to a 
link secured to the neck of the bottle, while the other end of the 
lid is locked by means of a movable catch secured to the neck, 
Fr pes pong is designed to raise the lid, fill the bottle, close the 
lid, and lock it. (November 27, 1882). 

5625. Telephonic Apparatus, &c.: J. B. Spence, 
London, and J.E. Chaster, Southport, [2d.]—The micro- 
phonic points of contact are made of fused sulphide of iron or 
other suitable metal. (November 27, 1882). 

5686. Glass Furnaces: J. H. Johnson, London. 
(A.2Duchet, Paris). (6d. 3 Figs.|—A dam or barrier submerged 
below the surface of the glass, and provided with internal passages 
for cooling it, is employed, in combination with floats or rings 
resting against it, for preventing impurities or imperfectly fused 
materials from passing over to that side of the furnace where the 
refined glass is taken out. (November 27, 1882). 

5704.° Composition of Matter or Artificial Stone 
for Veneers, &c.: J. Allison, London. (W. Matt and 
M. Mehrbach, New York). (2d J—Consists of a mixture of glue, 
white resin, boiled linseed oil, glycerine, paper pulp, and water 
with a thickening material of French chalk, china clay, or equiva- 


lent. This compound may be combined with suitable colouring 
matters. (November 30, 1882). 


5716. Wagons, Trucks, Barrows, &c.: W. P. 
Wilson, Brockley, Kent. (6d. 9 Fiys.|—The bodies of the 
vehicles are constructed of suitable sheet metal buckled or 
dished, and united together by angled sheet iron. The bodies of 
tipping wagons are so mounted that the centres on which they 
rest and turn are gradually raised from the under framing in the 
act of tipping. (November 30, 1882). 

5721." Apparatus for Straining Pulp: R. Brodie, 
Leith, N.B. [2d.)—The palpitating action is effected by means 
of aplate situated slightly above the bottom and connected to the 
sides and ends of the vat by thin elastic sheet metal. Steam is 
admitted intermittently between the plate and the bottom. 
(December 1, 1882). 


5722." Velocipedes: M. D. Rucker and H. S&S. 
Jackson, London, ([2d.)—Ina three-wheeled velocipede, in 
which the driving wheels are mounted on stud axles, a ‘* balance 
gear” is fitted to thetreadle axle, which is constructed of three 
parts, two of which consist of short pieces of the axle which take 
a bearing in the frame, and the other is the connecting arm 
between the twotreadle pins, (December 1, 1882). 


5736." Indicators for Exhibiting Consecutive 
Numerals: J. H. R. Dinsmore, Liverpool. (2d.)—The 
numerals are mounted on two endless chain bands passing over 
rollers having square surfaces corresponding to the width of the 
links of the bands. (December 1, 1882). 


5737.. Construction of Stoves for Burning 
Paraffine and Petroleum Oils: J. F. Farwig, Lon- 
don, [2d.)—The lamp is enclosed in an outer metal cylinder, 
and a coil of pipe communicates with the external air, the other 
end passing out through the top of the stove. The products of 
combustion are carried off by a flue. An air space exists be- 
tween the oil reservoir and the stove. (December 1, 1882). 

5741.* OilCans, &c.: J. and G. Robinson, Sheffield. 
(2d.]—Consists in forming screw threads on the plug and opening 
of the can described in Patent 1098 of 1882, and, secondly, in 
dishing the bottom of oil cans and fitting a pipe thereto, which is 
closed by a valve operated by the same knob as used to allow the 
escape of oil by the spout. (December 1, 1582). 


5742.° Electric and Magnetic Apparatus for Tele- 
phonic Purposes, &c.: 8S. P. Thompson, Bristol, and 
J. D. Husbands, London. ([4/.)—A compound strip of a 
metal which, when magnetised, will elongate in the direction of 
the magnetising force such as iron, steel, or cobalt, and of a metal 
which, when magnetised, will contract such as nickel, or will 
remain neutral such as brass, silver or tin, is attached at one end 
to the diaphragm, and at the other end to the case of the instru- 
ment, and is enclosed in the ordinary coil, or links of iron sur- 
rounded by a coil may be employed, which on the passage of the 
current will be drawn closer together. Several other slightly 
modified arrangements are described. (December 1, 1s52). 


5744, Apparatus for Automatically Regulating 
Electric Currents: J. T. King, Liverpool. (/. i. 
Finney, Pittsburgh, Penn., U.S.A.) (8d. 11 Figs.J—A_ bar, 
needle, core, helix, or electro-magnet is arranged to receive 
motion by the passage of an electric current through the main or 
subsidiary Scircuit and is connected to the brush of a dynamo, 
Referring to the illustrations, the commutator brushes ¢ are sup- 
ported on arms projecting from a lever d and supported at their 
near ends by an insulating segmental support moving on friction 


























rollers secured to thebed ef the machine. The lever @ is mounted 
so as to turn freely on the armature shaft, and to one end of it is 
attached one end of a cord k passing over a guide pulley, and 
whose other end is attached to a swivel yoke k2 through which is 
screwed a rod provided with a head drawn into acasing by a 
spring /?, A graduated scale indicates the tension of the spring. 
Segmental contacts f, against which bear spring conductors 9, 
are attached to the arms which support the brushes. Projecting 
from the top of the lever d is an arm carrying a grooved segment 
i, to which is attached a cord passing round a pulley ¢ rigidly 





The saw is fed onward by aclick and pawl arrangement. A steel 


attached to a pivotted bar on the end of which are segmental 
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cores which pass into the hollow cores of two helices arranged 
inthe main circuit or in a shunt. The above arrangement is 
applicable for lamps arranged in multiple arc, if the lamps are 
arranged in series, the spring /* acts so as to reduce the amount 
of current supplied to thc outside circuit; if the lamps are arranged 
in series, the spring acts so as to tend to increase the amount of 
current supplied to the outside circuit. Several modifications 
essentially similar are shown, é.g., the helices are replaced by an 
electro-magnet and bar with the cores by a permanent magnet or 
the magnetised bar may be arranged with the coils of an ordinary 
galvanometer, the leverage of the arm on the lever d being in- 
creased as the deflection of the needle is greater. The cord 
passing round the pulley ¢ may be made to operate a contact 
weight sliding over the coils of a rheostat and adjusting the re- 
sistance in the circuit. (December 2, 1882). 

5746.* Processes and Apparatus for Obtaining 
Useful Products in the Treatment of Galvanizers’ 
Flux, &c.: H. Kenyon, Altrincham. (2d.)—Zinc, paint, 
and other useful products are obtained by conducting the vapours 
through a series of absorbers fitted with agitators and charged 
with caustic ammonia, &c. The gases may be washed with 
solutions of the salts and condensed to obtain ammoniacal salts. 
(December 2, 1882), 

5747." Apparatus for Generating and Utilising 
Electric nergy : A. J. Boult, London. (8. Faquant, 
Springfield, Mass., U.S.A.) [4d.}—‘‘ The object of this invention 
is the construction of a motor which shall be automatic in its 
operation, in other words so constructed that being once set in 
motion it will generate, or cause to be generated, sufficient 
electric force to keep the machine in motion and supply power 
and electricity for other purposes.” ‘To guard against the 
generation of a greater amount of electricity than may be re- 
quired, the generator is provided with a tight and loose pulley and 
a slipping device.” (December 2, 1882). 

5748." Clocks Driven by Weights: E. Wulff and 
J.Moser, London, (2d.)—No description of the apparatus is 
given, The movements are enclosed in air-tight cases, and are 
not required to be opened. (Provisional protection not allowed. 
Pecember 2, 1882). 


5750." Apparatus for Regulating the “Cut-Off” in 
Connection with Steam Engine Cylinders; L, Gooder, 
Wakefield. (2d.)—Two vertical sliding bars are caused to rise 


alternately by means of two cams fixed ona shaft. Two vertical 
rods are provided at the bottom ends with arms at right angles to 
each other, and actuated by the irregular movement of the 
governor. These rods come in contact with tongues on vertical 
levers hinged to the sliding bars and lessen their lateral move- 


ment. (December 2, 1882). 
5751." Apparatus for Making Coffee, Tea, &c.: C. 
D, Abel, London. (2. Harrass, Bohlen, Germany). {2d.)]— 


The parts containing the water to be heated, and the tea or coffee 
grains tobe acted upon, are contained in separate vessels made 
principally of glass. (December 2, 1882). 


5752." Self-Acting Horse Rakes for Harvesting 
Purposes: G. W. Brown, Reading. [2d.]—The teeth of 
the rake are lifted by means of a friction clutch, one part of 
which is fixed to the road wheel and the other to the frame 
carrying the teeth. (December 2, 1882). 


5753. Mechanism for the Preparation of W: s of 
Jute, Hemp, Flax, &c.: D.R. and G. Malcolm, Dun- 
dee,N.B. [10d¢. 10 Figs.|—The object is to obtain equal 
warps. The yarn wound on to warp bobbins is placed in a ‘‘ bank” 
of the required number and thence passed through a reed frame 
by means of which a “ close lease” or ‘‘ pin lease” can be made on 
the warp. The yarn is then conducted to a bar bent to an angular 
shape, and acting as a doubling or contracting plate or guide, 
and is so applied to the yarn that the yarn is pressed together, 
between the arms of the bar, and leaving the bar, enters a series 
of rollers in the form of a sliver. The series of rollers are for 
measuring the yarn, and consist of three rollers so mounted that 
the upper one rests upon and between the other two which form 
the measuring rollers. The warp is then carried upwards over 
rollers to a “keeling” or marking apparatus and to delivering 
rollers, being delivered to a funnel-shaped conductor of tin or 
sheet iron. An oscillating motion is given to the conductor and 
also to swinging plates suspended below the conductor, the 
movements of the plates and conductor being at right angles to 
each other. The machine is driven by a differential motion pre- 
ferably by ‘‘ Combe’s expanding cones” described in Specification 
1387 of 1856. (December 2, 1882). 


5756, Bricks, Blocks, and Slabs for Building and 
Paving Purposes, &c.: W. Foot, Wellington, Som. 
[6d, 22 Figs.)}—The biocks are moulded so that any two can be 
set in position for being interlocked with a neighbouring one by 
ties of metal having their ends bent to drop into perforations or 
by Z-shaped attachments which fit the widest parts of dovetailed 
slots in the edges of the bricks. (December 2, 1882). 


5757. Manufacture and Preservation of Insulated 
Electric Conductors. &c.: E. T. Truman, London. 
{4d.]—The insulating compound consists of 50 parts of gutta- 
percha land 20 to 50 parts of well-dried graphite or black-lead 
according tothe quality of the gutta-percha, or of 0.3 part of 
ozokerit, 10 parts of black lead and 15 parts of gutta-percha. 
Black-lead alone or mixed with ozokerit may be rubbed on the 
surface of the conductor, acting as alubricant, or be applied to 
the surface of tapes, threads, or strands. (December 2, 1882). 


5758. Fountain or Reservoir Penholders: J. E. 
Couste, London. (6d. 18 Figs.)—The body is screwed inter- 
nally at both ends. Into the lower end is screwed a tube whose 
outer surface is conical, and which receives at its upper end a 
plug or plunger which acts asa pistonontheink. The pen is re- 
tained in place by a sleeve screwing over the conical end of the 
tube from which the ink flows to a nozzle and to the pen. The 
other end of the body carries a plug screwed externally at both 
ends, on the outer end of which is screwed the cup. A central 
rod provided with springs and valves passes through the body. 
(December 2, 1882). 


5759. Small Firearms: T. Gilbert, London. [6d. 
4 Fiqs.)—A safety bolt fixed to and sliding on the trigger plate is 
fastened on the end of a rod working in a tube extending through 
the stock of the gun to the buttend. The rod is provided with an 
adjustable head. A shoulder pad worksin a recess in the shoulder 
plate provided with suitable guide pins, and has at its back springs 
for bringing the safety bolt back to its safety position when the 
pad is relieved from pressure of the shoulder. (December 2, 1882). 


5760. Bricks or Blocks for Building Purposes: 
J. H. Johnson, London. (J. Darrigan, Vagnotte, France). 
(6d. 20 Figs.|—The blocks are provided on two sides with a recess 
of trapezoidal form in transverse section, and of a tapered form 
ongitudinally, the mean width of the recess being half the width 
of the block. A dovetail tenon, formed by the projecting parts 
of two adjacent bricks, fits exactly into the recess so formed. 
December 2, 1882). 


5761. Refrigeratin 
on, 


Apparatus: W. R. Lake, Lon- 
(R. A, Messervey, Medford, Mass., U.S.A.) (6d. 6 Figs.) 








—The joints of the refrigerating pipes are contained within boxes 
entirely disconnected from the interior of the preserving chamber 
and protecting the joints from contact with the external air. 
The refrigerating pipes b are carried backwards and forwards 





along the upper and lower portions and on the sides of the 
chamber. The elbows or joints of the pipes) are protected by the 
box D entirely disconnected from the preserving box. The other 
portion of the pipes 6 pass through casing B also disconnected 
from the preserving chamber. Pipes a in the boxes D and casings 
B convey away any gases that leak into them. The air passages 
pass through the casings B but are not in communication with 
them. (December 2, 1882). 

5762.* Brushes: W. Thomson, Glasgow. (2d.]—The 
handle is connected to the head by means of a short screwed 
sleeve bent and screwed at its lower end vertically into the head, 
and secured by alock nut. (December 2, 1882). 


5763. Appliances for Protectin, 
Funnels of Ships of War against Shot: P. Jensen, 
London. (H. von Stockhausen, Dresden). (6d. 4 Figs.)—The 
continuity of the funnel where it passes through the deck is 
interrupted, and a dome armour is provided having a suitable 
passage for the smoke. (December 2, 1882). 


5764. Furnaces and Mechanical Stokers, &c.: J. 
Cc. Brentnall, Timperley, Cheshire. [éd. 19 Figs.j)— 
Keferring to the illustrations, the coal is filled intoa hoppere and 
passes to a box, in which is a horizontal shaft carrying a series 
of toothed wheels d. Curved toothed bars 6 are actuated by 
eccentrics mounted on a shaft passing through holes in the end 
of each bar. The lower ends of these curved bars slide upona 
bar passing across the chamber. The eccentrics give upand down 
and toand fro movement to the bars 6. The fuel broken up by 
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the toothed wheels and bars falls upon angular deflecting bars 
and passes to the front end of the firebars, which are each 
formed of a lever orbearing bar f formed{by two side bars with 
a space between them connected by short cross bars and an upper 
bar made with hooks that pass between and hook upon the cross 
bars of the lower bar. Each bar is actuated by three eccentrics, 
one {of which is placed between the other two and gives end 
movement to the bar, the other two giving an up and down 




















movement. Modifications are described and illustrated, (De- 
cember 4, 1882). 
5767. Accumulators or Second Batteries : 


W. A. Barlow, London. (L. Encausse and Canésie, Paris). 
(6d. 4 Figs.J|—Referring to the illustrations, thin varnished 
sheet lead is rolled into a spiral form, the surfaces of the spiral 
not being in contact with one another, andin the centre of this roll 
is arranged astrip of lead B which extends out of each end of the 
roll. The rollis next coiled or wound around by properly in- 
sudated wire C, and on its ends are fixed two india-rubber rings 
D. Upon this is coiled a second sheet of lead, and in the last turn 
a strip of lead Gis placed, and the whole is surrounded by a coil 


Fig.1 Z 
























of insulated wire H, which then forms a complete element. Each 
element is mounted between two end plates, each formed in two 
parts separated by sheets of flannel. The lead strips or electrodes 
B and G are placed indiscriminately upon the lower end plate, 
but on the upper plate they are arranged for tension, and are 


divided in two parts forming two distinct circuits, one for | 
charging and the other for discharging. The flannel is kept moist | 


with acidulated water. ‘‘This apparatus . . . . gives out a posi- 
tive continuous current when fed by an alternating current. 
(December 4, 1882). 


5770. Manufacture of Shrapnel Shells: M. 
Delmard, London. (6d. 18 Figs.|—The shrapnel bodies are 
formed of one piece of wrought iron or steel, or of two or more 
pieces welded together. (December 4, 1882). 


5772. Construction of Fire and Sound Proof Ceil- 
ingsandFloors: R.W. Hitchins, London. (6d. 1 Fig.) 
—Wire netting is stretched beneath, the wooden joists and 
fastened thereto. The plaster composition is poured on to the 
netting from above, a moulding table or centre being fixed 
temporarily beneath the netting. The floors are pugged by fixing 
ready made slabs upon fillets fixed to the joists, and flush with 
the top edges of the joists. (December 4, 1882), 
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5773.3 Pipes for Smoking Tobacco: W. H. Shar- 
man, London. (2d.}—The mouthpiece is secured to the pipe 
by a bayonet joint. (December 4, 1882). 


5774." Vessels for Containing Compressed or Lique- 
fied Gases: S. J. Coxeter, London. (2d.|—A safety 
valve is applied to the vessels. (December 4, 1882). 


5775. Appitancse for Raising, Lowering, and 
Secur: ps’ Boats: E. J. Harland, G. W. Wolff, 
W. H. Wilson, and W. J. Pirrie, Queen’s Island, Co. 
Down. (6d. 6 Figs.)—Apparatus is employed for the purpose 
of lifting ships’ boats the short distance necessary to enable the 
outer tumbling chock to be struck down, after which the slack 
of the falls can be taken in and secured and the boats swung 
outboard. Apparatus is also employed to steady the boats when 
being lowered on the chocks and holding them in place when 
stowed. (December 4, 1882). 


5776.* Driving Gear of, and Benches or Frames 
for, Carrying Sewing Machines: T. Murphie, Glas- 
gow. ([2d.)—A slot is formed in the upper part of each arm of 
the clutch operating forks, and of sufficient length to enable the 
pins which operate the clutch to be adjusted to the slots at any 
position. The receptacle for holding or receiving the work is 
formed much larger than is usual. (December 5, 1882). 


5777. Perambulators: A. Lloyd, London. [6d. 6 
Figs.|—“‘ Single” perambulators are constructed with an addi- 
tional seat which can be turned down and stowed away. This 
seat is constructed with sets of jointed links. (December 5, 
1882). 

5778. Window Sash Fastenings: J. D. Sprague, 
London. [6d. 10 Figs.—The semicircular shaped latch is 
pivotted between two uprights on a base-plate, and is provided 
at its upper surface with notches. The hasp consists of a base 
and two uprights covered at the top and open at the front. 
(December 5, 1882). 


5780. Machine for Corrugating or Shaping 
Metal Sheets: G. M. Edwards, London. [(d. 12 Figs.)— 
By means of a pair of steel jaws of suitable section and of a length 
equal to the width of the metal to be corrugated, the form of the 
corrugation may be varied, é.g., a dovetail-shaped channel may be 
— in which plastic material may be poured. (December 5, 
1882). 

5781. Joints for Suspending Swing Looking-Glasses, 
Fan-Lights, &c.: G. Crofts and G. F. Assinder, Bir- 
mingham. [6d. 30 Figs.J|—Relates to the construction of the 
joints and in the manner of attaching them to their supports, the 
glass being retained in any position by the friction of a disc forced 
by a spring against a plate moving with the glass. (December 5, 
1882). 


5782. Gas Engines: W. Watson, Leeds. [6d. 6 Figs.) 
—The illustration represents a longitudinal section of the engine. 
The coil ef pipes c is cast in the metal of the cylinder and serves 
to cool the cylinder, water being forced through the pipes. A 
valve box d containing a valve is attached at the outer end of the 
cylinder at or about the point where the outward stroke is com- 
pleted, so as toadmit of escape of the products of combustion. 
A second valve box g containing a valve is attached at about the 
point where the piston completes its inward stroke, and liberates 
the remaming products of combustion, This valve is operated from 
the crankshaft. The inlet valve for gas and air is contained in 
the valve box o and may be as described in Specification 4608 of 
1881. The supply of gas is regulated by a valve contained in the 
valve-box p, and kept closed by a spiral spring, its lift being ad- 
justed by means of an inclined piece over the valve spindle 
operated by a governor, The.valve is opened by a lever, to which 
a radial movement is given. The check valve f, closed bya 
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spiral spring and opened by a lever, is employed for more per- 
fectly preventing the admission of air and gas into the cylinder. 
Any suitable arrangement, or such as described in Specifications 
1723 and 2919 of 1881 may be employed for igniting the gas. A 
valve, operated by a magnet attached to some moving part, may 
be employed to prevent the entry of gas into the igniter except at 
the propertime. The supply of gas is regulated by means of 
a two-chambered vessel, these chambers being divided by a 
partition but communicating at the bottom. This vessel is 
partially filled with mercury or other suitable fluid, so that when 
gas is admitted into one chamber, the fluid rises in the other, and 
when the gas is withdrawn by the movement of the piston, the 
fluid returns to its original position. A small force pump isem- 
ployed for forcing a charge of gas into the cylinder for starting 
the engine. (December 5, 1882). 

5783.* Magneto and Dynamo-Electric Machines: 
W. A. Barlow, London. (WW. £. Fein, Stuttgart, Germany.) 
(2d.J—The rotating ring is built up of a large number of very 
thin discs of sheet iron of alternately larger and smaller diameter 
connected together by means of bolts, and insulated from each 
| other. This ring is bolted toa brass star-piece keyed on to the 
| shaft. ‘The ends of the single coils pass partly through insu- 
| lated apertures in the spokes of the star-piece partly between the 
| intervals of the same to the commutator which is placed on the 
| front sides of the axles. The armatures completely surround the 
| outer sides of the ring, and connected to them the half funnel 
shaped armatures enter into the inner space of the ring, so that 
nearly the whole length of the wire is exposed to the direct in- 
fluence of the magnets.” The brushes are adjusted by means of 
two segmental shaped plates, which, after the screws have been 
loosened, can be radiaNy displaced. The pressure on the brushes 
is adjusted by a small lever which acts on aspiral spring. (De- 
cember 5, 1882). 





5784.* Walking Stick Umbrellas, and Stretcher 
Slide to Open and Shut the Same: J. T. Ford, South- . 
sea, Hants. (2d.)—The object is to construct the apparatus, 


so that it can be used as a stick for walking or as an umbrella, 
and so that both are enable to be kept the proper length. (De- 
cember 5, 1882). 

5786. Process for Preparing Fluid Glue from Fish, 
&c.: L.A. Groth, London. (C. 4. Sahistrim, Jonképing, 
Sweden). (2d.]—The materials are soaked in cold water until all 
the albumen, salts, &c., are extracted, the superfluous water is 
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removed and the material soaked in a dilute solution of warm 
acetic acid. The fluid is filtered, evaporated, and mixed with 
sugar. (December 5, 1882). 


5787. Process for ~¢ ry Preserving the 
Oilfrom Fish, Whale, &c.: L. Groth, London. (C. 
A, Sahlstrom, Jonkoping, Sweden), [4d.]}—The raw material is 
cut up and treated with cold water, to which has been added 
ammonia or other alkaline matter, and a disinfectant, such as 
hypermanganic alkali. (December 5, 1882). 


5788. Process for Preparing Extract from Fish, 
Whale, &c.: for Food, &c.: L. A. Groth, London. 
(C. A. Sahlstrom, Jonkoping, Swedeu). (4d.]}—The raw material is 
cut into pieces, soaked in cold water containing ammonia and some 
disinfectant such as hypermanganic alkali, mixed with common 
salt and sugar and evaporated to the required consistency. (De- 
cember 5, 1882). 

5789. Pneumatic Railways, &c.: A.W. L. Reddie, 
London. (E. P. Needham, New York, U.S.A.) [6d. 6 Figs.) 
—Relates to pneumatic railways in which the carriages are con- 
tained wholly within the air tube and are propelled either by 
exhaustion orcompression, or both. Referring to the illustration 
the two parallel portions of the tube A are united at both ends, 
and at certain intervals where it is desired to have stopping 








places, two gates or valves B are arranged at a distance apart, 
the space between them forming the stations. At each station 
a branch tube D communicates with the main tube outside each 
valve B and contains air compression pumps. In order to 
start a train an additional pipe is employed which opens behind 
the train, and a valve is employed inthe pipe D, or the track 
may be inclined from a, the carriages in stopping ascending one 
incline, and in starting descending the other. The carriages are 
constructed in several sections so as to enable them to turn curves 
of asmall radius. (December 5, 1882). 


5790. Apparatus for Condensing Steam and Heat- 
ing Water, &c.: A.W. L. Reddie, London. (LE. Theisen, 
Lindenaw, Saxony). [6d. 9 Figs.}—The apparatus consists 
mainly of two parts arranged one above the other or side by side, 
and constructed of corrugated plates or pipes arranged one above 
the other. The steam to be condensed enters at the top to the 
space formed between the corrugated plates and is converted in 
water which passes by a pipe, arranged preferably asa stand- 
pipe, so that the column of water forms a counterweight to the 
pressure of steam, to the ower part of the apparatus. The cooling 
water enters at the lower portion of the top part of the apparatus 
and passes upwards on the outsides of the corrugated pipes to the 
top and is converted into steam which passes bya pipe provided 
witha cock to the lower part of the apparatus where it is cooled by 
the previously condensed steam. (December 5, 1882). 


$791. Stoppers for Bottles: P. P. Deslandes, St: 
Helier’s, Jersey, (6d. 6 Figs.|—The upper part of thestopper 
is formed with a head-piece to receive the wire fastener which is 
bent to the required shape, and is connected by loops toa wire 
passing round the neck of the bottle. (December 5, 1882). 


5792. Digging Machines: J. Parker, Stevenage, 
Herts. (6d. 8 Figs.|—Refers to Specification 552 of 1881. The 
forks are arranged across the end of a traction engine, and are 
connected by means of rods that have a concentric movement, or 
are free to rise and falé concentwically with the driving shaft 
The shaft is made in two portions connected by a rod and ball 
and socket joint. Several other details are described. (Decem- 
ber 5, 1882). 

5796. Electric Lamps: W. R. Lake, London. (2. H. 
Mather, Windsor, Conn., U.S.A.) (6d. 7 Figs.]—A spring clamp 
supports the upper carbon and releases it automatically as ‘the 
earbons are consumed. Fig. 1 is a vertical central section of the 
arc lamp, and Fig. 2 a perspective view of a portion of the lamp. 
The lower part b of the frame of the lamp has two portions ex- 
tending upward ; one portion c forms the hollow core of a shunt 
magnet, and the other portion @ constitutes a box to contain the 
feed mechanism, and to which the cover is secured. The coils 
of the shunt magnet are wound upon an insulating reel and fitted 
upon the core c. The upper carbonis held bya rod h passing 
through the centre of the core c, through the annular armature i, 
spring clamp /, and sleeve j, and terminating at its upper end in 
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a projecting rim. A metal plate m is placed upon the rim of the 
box a, and is insulated therefrom, being secured by screws pass- 
ing through insulating washers. The spring clamp / is secured at 
one end tothe plate m, and has an aperture slightly larger than 
the diameter of the rod h, and in its raised and normal position it 
firmly clamps the rod. The annular armature iis secured to the 
underside of the spring clamp immediately over the shunt 
magnet, and a projection on it forms also the armature of a 
switch magnet d wound with thick copper wire. Two thin 
strips p of metal are secured to the upper surface of the plate 
m, and extended through openings in the sleeve j, and bear 
lightly against the rod h. The lower carbon is held in a split 
tube f passed through the frame 8, and is in electrical connexion 





with the frame b. The post p is passed through the frame }, and 
is connected to the positive pole of the generator, to one terminal 
of the shunt magnet, and to one terminal of the switch magnet. 
The post 0, mounted on the plate m, is connected to the negative 
terminal of the generator. The post 7 is insulated from the frame 
b, and is connected to the negative terminal of the generator, to 
the other end of the wire from the shunt magnet, and to the post 
0. The operation is asfollows: The current being switched on 
to the lamp, it passes from the post p through the shunt magnet to 
the post r and aa down the armature i and spring clamp J, and 
allows the upper carbon to slip down by the action of gravity. 
The main current then passes from the post p through the carbons 
to the post 0. The armature being thus released, springs back, 
and the clamp / grips the rod / and lifts it, striking the are. 
When the upper carbon is nearly consumed, the projection on the 
rod h strikes the top of the loose sleeve j, and the carbon is no 
longer fed. The current in the shunt magnet thus increases, and 
it draws down the armature i, which makes a contact and com- 
pletes a cireuit through the switch magnet d, which thus holds 
down the armature i, the arc being immediately extinguished. 
By pressing in the pin s the rod h is allowed to fall, and can be 
removed, the pin s being drawn back by a spring. (Decem- 
ber 5, 1882). 

5797.* Prim Voltaic Batteries: T. J. Jones, 
London. ([(2d.]—The porous pot containing the zinc is sur- 
rounded by a metallic cylinder forming the negative element, and 
preferably both corrugated and perforated so as to allow access 
of atmospheric air to the inner surface of the element. The 
electrolyte is supplied continuously. The metal preferred is 
silver or an alloy of antimony. (December 5, 1882). 

5800.* Apparatus for ling on Railway Trains: 
R. W. V: g, Liverpool. (2d.]—The core leading to the 
bell or whistle on the engine is threaded through the eye of a bell- 


| pull, which, when pulled out, is unreplaceable except by the 


officials. (December 5, 1882). 


5801. Treating and Dyeing Loose Wool, &c.: T. 
Fox, Wellington, Som. ([2d.)—The various operations are 
conducted in a vessel containing a separate cage or tray having a 
perforated bottom, and arranged to slide up and down in the 
vessel. Suitable pipes and valves are also provided, and rolls for 
expressing the dyestuff from the wool. (December 5, 1882). 


5802.* Somos Aypesetns for Railway Vehicles; 
E. Lumley, New York. (2d.)—Relates to self-coupling 
apparatus. The draw-bar heads are made with concave front 
ends, and are centrally mortised to receive a connecting piece or 
link. A clutch slides vertically in each of the heads, and is pro- 
vided with lateral indentations to secure the hook on the ends of 
the connecting pieces. (December 5, 1882). 


5803. Draw-Off Apparatus for Receptacles Con- 
taming Beer, &c.: . Collingwood, London. [éd. 
1 Fig.]—A bent pipe with the cock attached is inserted through a 
packing ring into the barrel. When the barrel is getting empty 
the cock and tap are turned, so that the end of the bent pipe 
takes the lowest position in the barrel. (December 5, 1882). 


5804. Cruet Frames, &c.: J. F. Homer, Birming- 
ham. [6d. 3 Figs.)—The holes to receive the bottles are bored 
into a solid piece of wood or other suitable material. (De- 
cember 5, 1882). 


5806. Apperasae for Tightening the Felloes of 
Wheels: A. M. Clark,London. (4. Galbraith, Amadore, 
Mich., U.S.A.) [6d. 7 Figs.]—Consists in the arrangement of a 
right and left-handed screw, two internally threaded bars, two 
pairs of clamping jaws, and two pairs of fastening bars, whereby 
the felloes can be tightened either by drawing or pushing without 
removing the tyre or the load. (December 5, 1882). 


5807. Metallic Inlaid Work, &c.: A. M. Clark, 
London. (W.C. Edge, Newark, N.J., U.S.A.) [6d. 5 Figs.J— 
The metals are superposed in slices, one upon the other, and 
then embossed so as to raise the lower slice of metal where it is 
embossed into the plane of the upper slice and then cutting away 
such portions of the projections as are desired. (December 5, 
1882). 

5808.* Gas Burners, &c.: A. H. Robinson, Dublin. 
(2d.]—Refers to Specification 5238 of 1882. Relates to a gas lamp 
wherein the gas and air are separately heated before they com- 
bine, and when combined and in combustion are superheated. 
(December 5, 1882). 


5809. Treating Hydrochloric Acid, &c.: J. Har- 
greaves and T. Robinson, Widnes, Lanc. [6d. 6 Figs.) 
—The pipes for cooling and condensing the gaseous hydrochloric 
acid gas are made of metallic antimony or an alloy of antimony 
and bismuth, The pipes are supported by means of other metals, 
such as copper. (December 6, 1882). 


5810. Treatment of Spoil Heaps of Collieries, &c.: 
L. H. Armour, Gateshead-on-Tyne. (4d.)—Tubes similar 
to those used in artesian wells are inserted into the spoil heaps 
of coal and other pits,and by means of a gentle exhausting, the 
gaseous products, resulting from the ignition of the heap, are 
withdrawn. (December 6, 1882). 


5813. Machinery for Drying Corn in Rick and 
Bulk and Hay in Stack: J. E. Fox, Gloucester. [é6d. 
2 Figs.|—The steam from a portable boiler is passed into a tubular 
boiler, and air is forced through the tubes and into the rick by 
means of a powerful blower. (December 6, 1882). i 


5814.* Apparatus for Igniting Gas by Electricity: 
J. A. Koerber, London, ([2d.|—The monte ly element of the 
battery consists of a cylinder of zinc, in which the remaining parts 
are inserted. The current from the battery is caused to render a 
fine platinum wire incandescent. (December 6, 1882). 


5816. Governors for Steam Engines, &c.: F. J. 
Burrell, Thetford, Norfolk. [6d. 2 Figs.)—The governor 
is constructed insuch manner that the governor balls offer the 
same resistance to movement in all positions. A vertical axis 
carries a cap having two horizontally projecting radial arms upon 
which weights slide. The weights are connected to a sleeve by 
metallic bands which pass over rollers attached to the cap by 
studs. A springiscompressed between the cap and sleeve, and 
tends to draw the weights inwards along the arm. The move- 
ment of the sleeve is transmitted in the usual way to the valve. 
This governor is fully illustrated and described on amother page 
of this issue. (December 6, 1882). 


5818.* Combing Machines: F. Ambler, Bradford. 
[2d.]—A loose pulley driven by a strap from the top shaft is 
mounted upon a stud passed through the centre of a casting 
secured to the upright of the machine. A recessed double cam 
is fixed on the face of the pulley, and engages with a runner ona 
stud secured on a vertical slide. (December 6, 1882). 


5819. Gas Motor Engines: G. Whittaker, Man- 
chester. (6d. 5 Figs.)—Relates to the construction and ar- 
rangement of the ignition apparatus and mechanism for operating 
the same. Fig. 1 isa section of the valve end of the cylinder, 
Fig. 2 is a front view of the back cylinder cover D, Fig. 3 shows 
the face of the valve working against the face of the back cylinder 
cover D, Fig. 4 shows the outer face of the valve, and Fig. 5 





shows the face side of the cover. The cylinder B has two ports 
C provided with suitable valves, one for admitting air and the 
other for the exhaust. The ignition valve E is driven at one-eighth 
the speed of $the crankshaft by a pinion, and revolves on its axis f. 
On the face of the valve E working against the cover D are four 
ports ) chambered through into eight ports ¢ on the other side and 





four small chambers or ports i which admit gas from the pipe n. 
These ports b and 7 pass over the port j in the cover D. The 
ports ¢ communicate with the passage g through which the flame 
is drawn and the passage h, which admits pure air, andis open 
to the back ofthe plate. Gas is admitted to the circular groove 
m which communicates with the port g. (December 6, 1882), 


5820. Mechanism Applicable to and for Playing 
Pianofortes : A. Capra, London. (6d. 1 Fiy.J)—A series 
of levers are actuated by a pin barrel and give motion toa series 
of striking rods arranged vertically over the ordinary keyboard, 
(December 6, 1882). 


5821. Corsets, &c.: J. R. Ajax, London. (2d,)—An 
abdominal belt is attached to the sides of a corset. (December 6, 
1882) 

5822. Manufacture of Bottles, &c.: J.T. Creasy, 
London, [é6d. 12 Figs.)|—Projections on the stopper engage 
with grooves formed in the neck of the bottle and below the 
elliptical orifice. Relates also to a tool for finishing the necks of 
such bottles. (December 6, 1882), 


5823. Holders or Galleries for Holding and Fixing 
the Globes or Shades of Gas ps, &c.: T. Car- 
penter, Birmingham. (6d. 6 Fiys.)—The holders or 
galleries are made to support the whole of the lower edges of the 
globes or shades. (December 6, 1882). 


5824. Tramway Cars: E. C. Wickes and F. E. B. 
Beaumont, London. (6d. 3 Figs.)—The car is divided at 
about the middle of its length into two parts, and these parts are 
jointed together by a perch pin in the floor and a perch pin in the 
roof, leaving headway for passage between the two perch pins. 
To each part of the car at the junction of the parts may be applied 
a cylindrical sheil, the one shell sliding within the other. Each 
part is supported on two pairs of wheels. (December 6, 1882). 


5825." Gas Motor Engines: F. J. Odling, Derby. 
(2d.]—A loosely fitting piston consisting of layers of wire gauze or 
otherwise constructed with passages, is provided. The com- 
bustible charge is on both sides of the piston, and is exploded on 
one side ; the piston moving causes the fluid on the other side to 
pass through the perforations where it is ignited, the combustion 
being thus retarded. (December 6, 1882). 


5826. rw 4% A for Heating Water and other 
Liquids : G. V. Harcourt, Oxford. (6d. 4 Fiys.)— 
The water to be heated passes down a series of perforated trays 
placed within a cylindrical casing, and of alternately larger and 
smaller diameter, toan annular receptacle. The centre of the 
larger trays are cut away, so that the superficial areas of 
the trays are all equal. The products of combustion pass up the 
conicad interior past a deflector through the centre of the first 
tray, round the periphery of the second tray, and soon. Above 
the top tray are openings for the escape of the products of com- 
bustion, and above this a perforated disc and sieve, where the 
products of combustion meet with the inflowing cold water. (De- 
cember 6, 1882). 

5827." Cleaning Iron: C,A.T.andC.A. Rollason, 
Birmingham. (2d.)—The iron previously heated almost to a 
red heat is immersed in a strong solution of hot salt and water. 
(December 6, 1882). 


5828.* Mules for Spinning: T. Knowles, Black- 
burn. (2d.)—Relates to an arrangement of parts of the faller 
mechanism, whereby the tension of the yarn during winding on 
may be continued in a uniform degree up to the nose of the cop. 
(December 6, 1882). 


5829. Manufacture of Mild Steel: W. Prosser, 
Newcastle-on-Tyne, (2d.)—Thesteel or iron is cast fromthe 
converting vessel into comparatively broad and thin sheets, 
which when sufficiently cool are cut by shears into convenient 
strips and “piled.” (December 6, 1882). 


5830. Brakes for Carriages: E. T. Robinson 
Cheshunt, Herts. [(2d.]—The brake connecting rod is arranged 
to pass through the structure of the arch which connects the body 
of the carriage to the box, and is constructed in two parts in- 
serted respectively from either side, and united by a scarfed 
or other joint. (December 6, 1882). 


5832. Steam Generators: W. R. Lake, London. 
(J.C, Steal, Brooklyn, New York, U.S.A.) (6d. 3 Figs.)—The 
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object is to keep up avery effective circulation of water, and to 
separate the water from thesteam. The mud drum C' of boiler 
iron is slightly inclined, and forms part of the fire bridge. The 
pipes D connect the mud-drum with drums or chamber E 
which are kept partially filled with water. The mud-drum 
C' also communicates with a “header” G consisting of a cylinder 
ordrum. The circulating pipes H lead from the header to the 
chamber E. The pipe K extends from the middle of the leader G 
to the lower part of the chamber E, there being a similar pipe at 
the other end of G; S isthe steam drum. (December 6, 1882). 


5833.* Incandescent Electric Lamps: J. Wavish 
and J. Warner, London. = (2d.)—The stem of the lamp is 
formed with an enlarged tubular part forming the termination 
of the ordinary stem part around which is placed a screwed ring 
or flanged collar piece. Around the enlarged partis a box-like 
cylindrical piece closed at the bottom and screwed at the top, and 
containing a block of insulating material, through which the con- 
ductors are inserted. The parts are screwed together, and may 
be alsocemented together. (December 6, 1882). 


5834. Pipe - —— ~ for Air or Vacuum Brake 
Apparatus: D. Drummond, Lenzie, Dumbarton. 
(6d. 3 Figs.)—A short tube is screwed into the end of a pipe, 
and is fitted to turn ina box. A collar on the free end of the tube 
bears against a face in the box, the tube being passed through 
a hole in the box afterwards closed by a plug. A small set screw 
secures the short tube in the end of the pipe. (December 7, 
1882). 

5836. Manufacture of Leather: J. Imray, London. 
(J. Shaw, Hindmarsh, Adelaide). (2d.]—The hides or skins are 
treated with carbolic, sulpho-carbolic, or salicylic acid or com- 
pounds containing these, instead of tan or its equivalents, along 
with suitable penetrating media. (December 7, 1882). 

5837. Machinery for Bending Metallic Plates: 
C. Scriven, Leeds. (6d. 5 Figs.)—The machine is constructed 
with four rolls, twoof which are main or gripping rolls, and the 
other two being bending rolls and arranged respectively at oppo- 
site sides of the main roils. The illustration represents a sec- 
tional planof the machine. The main driven roll Z can be driven 
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in either direction by means of a crossed and a straight strap, and 
may be geared to corresponding main or gripping roll M mounted 
in movable bearings N. The bending rolls D are placed one on 
each side of the main rolls, and are provided with sliding bear- 
ings. The upper housings are carried on the pillars D. (Decem- 
cember 7, 1882), 


5838. Panels, piaten, ond Name Plates, &c.: C. L. 
H. Lammers, Gosforth, Northumb. [4d.}—The letters 
are stamped, sawed, or cut out of the metal plates, which is filled 
in with any suitable substance. (December 7, 1882). 


5839. Treatment of Silk for Loading it Previous 
to Dyeing: G. W. von Nawrocki, Beriin. (W. Meister. 
New York, U.S.A.) [2d.)—The silk is dipped into baths of 
chloride of tin and of soda several times and afterwards into a bath 
of boiled soap lye. (December 7, 1882). 


5840. Arrangement of Sewing Machine: 
Denne, London. [(t. 
construction of the frame. 


: T. J. 
9 Figs.|—Refers principally to the 
(December 7, 1882). 


5841. Reducing the Friction between Water 
and Submerged Bodies, &c.: F. H. F. Engel, Ham- 
burg. ((. de Laval, Stockholm). [6d. 8 Figs.)—A series of 


chambers are formed inside or outside the hull of a vessel, or inside 
the sheathing or walls of the vessel, and air or other gas is forced 
into these chambers during the progress of the vessel. (Decem- 
ber 7, 1882). 


5842. Construction of Horseshoes and the Manu- 
facture thereof: W. Sykes, Boxmoor, Herts, and 
H. J. Sykes, Lincoln, (2d.)—A suitable number of projec- 
tions which may cross the shoe transversely are formed on the 
shoe. The shoes are made in wrought orcast steel or in malle- 
able iron. (December 7, 1882). 


5844. Suspended Lights from Existing Gas Fit- 
tings, &c.: J.J Royle, Manchester. (6d. 14 Figs.)— 
Refers to Patent 5446 of 1881. and consists in rendering the 
apparatus applicable to positions where the pressure of gas is 
low, and also making the same capable of folding up. (December 
7, 1882). 


5845. Apparatus for Heeling Bootsand Shoes, &c. : 
J. Keats, Stoke-on-Trent, (J). R. W. Keats, Mons.) [8d. 
9 Figs.]|—The heeling apparatus consists of a pair of adjustable 
hinged arms fitted on their underside with drivers and connected 
by means of guide rods with pierced blocks for receiving the 
nails to be driven, the whole being capable of attachment toa 
stamping press consisting of a vertically moving screwed rod, 
operated by a friction pulley with threaded hub working on the 
screwed rod. The friction pulley is driven in opposite directions 
by friction drums thrown in or out of gearby a rocking shaft. (De- 
cember 7, 1882). 


5846. Rowlocks for Boats: C. W. Morris, Lowe- 
stoft. (6d. 16 Figs.)}—The rowlock consists of a support or 
bracket, and the rowlock proper, so combined together and affixed 
to the boat that the rowlocks can be turned into and fastened in 
position for use by partly rotating the rowlock on the bracket. 
(December 7, 1882). 


5847. Apparatus for Indicating and Recordin 
Time, &c,; C. H.and C. W. Thompson, London. (6d. 
12 Figs.|—Relates to the combination of a clock and press or 
stamp in such a manner as to enable impressions to be taken 
from the stamp, recording the time at which the impression was 
taken. (December 7, 1882). 


5848. Indurating Artificial Stone, &c.: J. W. 
Butler, London, (2d.)—The material to be treated is sub- 
jected to the fumes of carbonic acid gas and vapours of sulphur 
together with steam. (December 7, 1882). 


5849. Apparatus for Connecting and Disconnect- 
ing Draught Animalsto and from Wheeled Vehicles, 
&c.: J. Rexford, Edmonton. (6d. % Figs.|—The end of 





the drawbar is fitted with a lug on either side. Two pivotted 
arms pass over and secure the lugs and are held in place by a 
spring catch. (December 7, 1882). 


5854. Manufacture of Metallic Alloys: W. Keep, 
New Quay, Cornwall. (4d.)—A non-corrosive alloy of in- 
creased whiteness, consisting of copper, nickel, tin, cadmium, and 
zinc, is made byfusion. Manganese may be substituted for the 
nickel. (December 8, 1882), 


5855." Open Firegrates, Stoves, &c. : T. E, Parker, 
London. (2d).—A ceuntersunk perforated plate is fixed in 
front of a tapered combustion chamber, and reflects the light and 
heat into the apartment. (December 8, 1882), 


5856." Diaphragms for Gas Governors, &c.: G. 
Porter, London. [2d.)—These are made of an alloy of tin, 
lead, and bismuth. (December 8, 1882). 


5859. Displaying Notices, Advertisements, &c. : 
A. Bruckner,London. (2d.)—Consists of a frame fitted with 
a glass front and a removable back in which the design, made up 
of a number of integral parts, isdisplayed. (December 8, 1882). 


5860. Manufacture of Stays or Corsets; W. H. 
Symington, Market Harborough. [4d. 1 Fig.j|—The 
busks are so constructed that the respiratory organs of the wearer 
are relieved from pressure, while at the same time providing 
a support for the bosom part of the corset. (December 8, 

382), 


5861.* Gaso-Electric Lamps: P. M. Justice, Lon- 
don. (J. H. Loder, Brussels). {2d.)—Two or more carbon rods, 
through which the electric current passes, are arranged in the 
flame of a Bunsen burner. The carbon points are brought ap- 
proximately together by springs, the carbons being regulated by 
a ring of non-conducting material in conjunction with the carbon- 
holder armsand ascrewcylinder. (December 8, 1882). 


5862. Bucket Dredgers: G. Klug, Hamburg. [éd. 
10 Figs.|—The bearing surfaces of the tumbler are provided with 
a lining of wood toavoid damaging the chain links, which are 
made with as largely widened working surfaces as possible and 
are prolonged at the driving sides to the centre line of the corre- 
sponding bolt joint of the chain, (December8, 1882). 


5864. Manufacture or Treatment of Caoutchouc, 
&c.: W.C. Horne, London. (2d.}—Caoutchouc and similar 
gums are rendered luminous by incorporating with them phos- 
phorescent sulphide of calcium. (December 8, 1882). 


5865.‘ Gas Motor Engines: J. J. Butcher, New- 
castle-on-Tyne. [4d.)—The engine works expansively and is 


fitted with a pump to withdraw the waste gases from the cy- 
linder, by which a slight vacuum is also created at each stroke of 
the piston. The atmosphere is admitted by an ardinary inlet 
valve of mitre type. The gas may be drawn in round the seating 
of the air valve, or it may enter through an ignition valve. The 
exhaust gases when first escaping at pressure pass by two valves, 
so arranged and proportioned that the opening of one closes 
the other, thus preventing any back pressure. (December 8, 
1882). 

5866. Electric Commutators: J. Gordon, Dundee. 
(4d. 2 Figs.)—A row or several rows of holes are drilled in each 
segment of the commutator, and in each hole is inserted a plug of 





antifriction material such as metalline. The holes may be drilled 
slightly taper, so as to be somewhat smaller at the outer side. 
The illustration shows the tapering plugs m inserted in the com- 
mutator strips. (December 8, 1882). 


5869. Manufacture of Beer or other Beverages, 
&c.: J. Armstrong, London. [4d.—The seeds of the ‘‘kola 
nut” are used for clearing the beer and the flavour is improved 
by adding the bark of the “‘calyso” plant. A non-intoxicating 
beverage is made from the seeds and bark of the above together 
with malt, bran, and sugar. (December 8, 1882). 


5873. Applying Zinc for Preventing Corrosion in 
Steam Boilers: J. B. Hannay, Glasgow. ([2d.)—Small 
masses of malleable zinc are made from an alloy containing a 
smal} portion of lead, tin, or copper, and carried in iron ladles 
fixed inside the boiler. (December 9, 1882). 


5880. Consuming Smoke and Economisin 
Steam Boiler and other Furnaces: H. C. Paterson. 
Glasgow. [6d. 7 Figs.|—The ashpits of the furnaces are 
closed and tightly sealed, the air being supplied through a system 
of pipes laid in the flues and passing up through the bridge. A 
steam jet may be employed to maintain a draught through the 
tubes. To prevent the formation of clinker, steam is injected 
below the firebars. (December 9, 1882). 


5885. Apparatus for Controlling or Regulating the 
Discharge of Water and other Liquids: W. A. G. 
Schonheyder, London. (8d. 7 Figs.|—The object of the 
invention is to prevent waste of water when drawn from mains for 
domestic or sanitary purposes, and consists of an arrangement of 
regulators, self-closing valves, and flushing cisterns and their 
various attachments. (December 9, 1882). 


5893. Manufactureof Billiard Cloths: J. and G. E. 
Stead, Leeds. (2d.]—These are made from worsted or long- 
fibred carded yarns “‘ six fold;” these are twisted on a twisting 
frame, and the weaving effected in the ordinary manner. (De- 
cember 9, 1882). 


5908. Tobacco Pipes and Cleaners: A. Barr, Glas 
gow. [6d. 2 Figs.]—A long strip or ribbon of steel slightly 
twisted throughout its length and provided with a small knob at 
one end passes up the stem of the pipe and forms a permanent 
adjunct to it. ¢December11, 1882), 


5012, Breechloading Firearms, &c.: J. S. Jar- 
mann, London, [ls. 93 Figs,|—The breech part consists of a 
case, and the following movable parts: the breech bolt, the 
closing and thrust block, the hammer, the extractor, the striker, 
and the main spring. Two cartridge magazines are used, an 
upper detachable one, and a lower tubular one under the barrel, 
the gun being supplied ftrst from one magazine and then from the 
other. A satisfactory abridgment of this lengthy and intricate 
specification cannot be made in the space at our disposal, (De- 
cember 11, 1882). 


5913. Production of Magnesia Salts from Sulpho- 
Acids: F. Wirth, Frankfort-on-the-Main. (Farbfa- 
brik vormals Bronner, Frankfort). (4d.J—In the preparation of 


Fuelin 





the magnesium salts of sulpho-acids, in all cases where it may be 
advantageous, the cheaper chloride of magnesium or sulphate 
of magnesia are used in place of the expensive carbonate of 
magnesia; the liberated mineral acid being separated from the 
magnesium salt of sulpho-acids by filtration, heating, or other 
means. (December 11, 1882). 


5916. Looms for Weaving Chenille or Fur Pile 
Fabrics: W. Adam, Kidderminster. [6d. 2 Figs.|— 
Refers to Specification 4842 of 1880, and relates to the application 
thereto of means for mechanically combing or brushing up the 
chenille or fur into its proper position as it is being woven into the 























fabric. A comb 


The illustration is an end view partly in section. 
or brush bar f is mounted above the fabric, and just at the back 
of the breast beam a, and is provided with downwardly project- 
ing teeth, or with a brush. The comb bar / is carried by suitable 
levers connected to two bars operated respectively by cams g and 


h. The springs j operate the levers in the reverse direction. 


(De- 
cember 11, 1882). 


5926. Apeteing Micsiste Currents to Organic 
Bodies, &c. : ug Dortmund, and A. Wienand, 
Pforzheim. (8d. igs.}—‘‘ The bisolenoidal method of 


applying electric currents” consists in surrounding any part of 
the body with coils of wire, through which a current is caused to 
pass. (December 12, 1882). 


5940. Tricycles, &c.: W.H. Thacker and J. T. 
Green, Nottingham. [6d. 5 Figs.|—The axles are made 
telescopic, and are secured in place by a nut screwed over the 
end of a split tabe, the other end of which butts against the hub 
of the wheel. (December 12, 1882). 


5941. Machine for Surfacing the Insides of Revers- 
ing Links : C. Pieper, London. (H. Friederichs, Hanover.) 
{6d. 6 Figs.]—Thelink is fastened to brackets attached to ver- 
tical slide rests, and is trued up by a rotating emery disc having 
circular grooves on its acting surface. A small slide rest carries 
a dizmond which cuts the grooves in the disc, (December 13, 


1882). 

5942. Mouthpieces of Gee and Cigarettes: 
O. W. T. Barnsdale, Notting (6d. 10 Fige.]—The 
mouthpiece is made from a rolled strip of paper fitted at one end 
with a perforated tube of pipeclay, and at the other end witha 
short length of straw. (December 13, 1882). 


5948. Machinery for Manufacturing Wedges, &c.: 
G. Guthrie, Sunderland. (6d. / Figs.|}—The bar of metal 
is passed between two or more grooved rollers provided with 
cutters or dies varying in form according to the article to be pro- 
duced. The bar is fed forward by a reciprocating table, actuated 
by rocker arms driven from the shaft, The upper roll is adjusted 
by keying on the shaft a ferrule, provided at its outer end with 
a flange having teeth formed on its edge. A wheel fits loosely on 
the ferrule and is provided with bearings in which revolves a 
worm spindle. The wheel is revolved by thespindle which is then 
secured, and the whole rotates with the wheel. (December 13, 
1882). 

5965. Slide Valves, &c.: C. Pieper, Berlin. (£. Blass, 
Rothenfelde, Prussia). [6d. 10 Figs.}—Slide valves for con- 
ducting gas in a very hot state are constructed so that they may 
be cooled by means of water. Referring to the illustration the 





two parts A and B are provided with suitable pipes for conveying 
water into and out of thesame. The water is introduced at d and 
passes by e to the part A and runs off by f. Several arrange- 
ment of valves with water jackets are shown. (December 14, 


1882). 
5989. Manufacture of Bichromate of Soda: C. D. 
Abel, London. (Ff. C.Glaser, Berlin). [4d.j|—The process is 


commenced im the usual manner, but instead of, as heretofore, 
simply separating the product in crystalline form after the addi- 
tion of the acid, the liquors containing the chromate of soda are 
brought by concentration over an open fire to about 45 deg. Beaumé, 
and combined hot with sulphuric or hydrochloric acid. The 
solution is allowed to cool and precipitate its sulphate of soda. 
The solution is then evaporated in cast-iron vessels. (December 15, 
1882). 

5091. Tricycles, Bicycles, &c,: O. Pihifeldt, Red- 
car. [6d. 16 Figs.)—The object is to permit the two travelling 
wheels to rotate at the same velocity when travelling in a straight 
line and at different velocities when travelling in a curved path. 
The gearing mechanism consists of a case containing a double 
pinion, the larger part of which gears directly with a spurwheel 
fixed to the shaft on which one of the travelling wheels is secured 
and the smaller part gears through an intermediate pinion with 
a spurwheel on the hub of the loose traveiling wheel. The case 
is made in two parts connected together by screw pins, each part 
having a bearing on the shaft. Theinvention also relates to ball 
bearings and the method of attaching the same. (December 15, 
1882), 


6027. Lastiies Bolts of Locks and Latches: J. 
Woodward, Wolverhampton. (6d. 4 Figs.|—The latching 
bolt is dome-headed and has prolonged paradlel sides preferably 
cylindrical, by which the bolt is drawn back either by a handle or 
key. (December 18, 1882). 


6047. Manufacture of Bichromates: J. H. Jo 


hnson, 
London. (0., A., and A. Neuhaus, Elberfeld). 


(4d. ]—The 
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bichromates of potash, soda, calcium, barium, and magnesia are 
obtained from their chromates by adding under pressure, and heat 
if necessary, carbonic acid. (December 18, 1882). 


6072. Artificial Horizons for Quadrants, &c.: W. 
E. Gedge, London. (S. Pattee, San Francisco). (6d. 
19 Figs.J—Consists in suspending a pendulum*within an enclosing 
ease to protect it from outside disturbances, and attaching the 
case to the frame of the instrument in front of the eye-piece. and 
in such relation to a reflector also placed in front of the eye-piece 
that the true vertical position of the pendulum and instrument is 
indicated to the observer by a reflected image of the end of the 
pendulum seen in the reflector. (December 20, 1882). 


6129. Inserting and Securing Movable e in 
Stereotape Plates: J. E. Taylor, P. A. W. Evans, 
and C, P. Scott, Manchester, (6d. 8 Figs.|—Spaces are 
kept at the heads of the “latest intelligence columns,” in which 
dwarf type are set and secured by suitable springs set between 
the last lines of type, and the side of the opening. (December 22, 
1882), 

1883. 

564. Brake Apparatus for Tramway Vehicles: 
W. R. Lake, London. (H. Marnefe, Liége). (6d. 6 Figs.J— 
A spiral spring is employed, having its extremities fixed to two 
ratchet wheels in such a manner that it will be coiled or uncoiled 
according as one or other of the ratchet wheels is thrown in or 
out of gear. The stored energy may be utilised as a brake or as a 
motor. (February 1, 1883). 


785. Feed Water Purifiers for Boilers: W. P. 
Thompson, Liverpool. (C. Elliot, San Francisco.) [4d. 
2 Figs.}—A closed cylindrical settler is placed inside the boiler. 
A drip funnel opening into the settler receives the inflowing 
water. The purified water escapes through an overflow pipe. 
The sediment is removed by a blow-off fitted to the settler, a check 
valve in the overflow closing that opening when the blow-off is 
opened. (February 13, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGIN@ERING, 35 and 36, Bedford- 
street, Strand. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 24th ultimo, Messrs. John Reid and 
Co., Port-Glasgow, launched the Gladys, a two-masted 
screw steam yacht of 177 tons, and most handsomely fur- 
nished. Built for Mr. Mathieson, of Bewrey, Newall, 
Warrington, she was launched with her engines on _ board 
and steam up, the engineers being Messrs. Walker, 
Henderson, and Co., Glasgow. From her fine lines the 
Gladys is expected to steam very fast. 





The screw steamer Alvarado, a vessel of 1017 tons, 
recently built at Leith by Messrs. S. and H. Morton and 
Co., went down the Forth on her trial on Wednesday, 
25th July. 
speed of 10 knots per hour. She was built to the order of 
Messrs. Robert MacAndrew and Co., London, for Messrs. 
J. Roca and Co., Barcelona. The builders supplied the 
Alvarado with engines of 90 horse-power nominal, which 
during the trial trip indicated 520 horse-power. She is to 
be engaged in the Spanish coast trade. 


On the 26th July, the Fu Shun, a steel awning-decked | 
screw steamer lately built and engined by Messrs. W. B. 


Thompson, of Dundee and Glasgow, made amost satisfac- 
tory run from Dundee out into the North Sea. The Fu 
Shun, which along with her sister ship the Kwang Lee, 


has been built for the China Merchants’ Steam Navigation | 


Company, is a passenger and cargo vessel of 280 ft. by 
393 ft. by 25 ft., fitted with engines of 1600 horse-power 
indicated, her carrying capacity being 2000 tons on a 
draught of 16 ft. She has excellent accommodation for 


36 cabin passengers, and 560 steerage passengers can be | 


comfortably berthed forward. Though very light, she 
attained a speed of 125 knots per hour. The engines of 
both vessels were constructed and fitted under the per- 
sonal supervision of Mr. James Guild, a native of Dundee, 
who is the superintendent engineer to the company. 





A screw steamer (No. 70), of 400 tons, and measuring 
155 ft.' by 233 ft. by 114 ft., was launched on Friday, 27th 


July, by Messrs. Russell and Co., Port-Glasgow. "She is | 


being supplied with engines of 50 horse-power nominal 
by Messrs. Alley and Maclellan, Polmadie, Glasgow. 





The steel screw steamer Conquistador, recently built 
by Messrs. Henry Murray and Co., Dumbarton, for 
Messrs. Maclaren, Crum, and Co., Glasgow, had her 
official trial trip on the Clyde at the end of last week. A 
vessel of 1000 tons gross register, measuring 215 ft. by 
31 ft. by 15 ft., and supplied with engines of 130 horse- 
power nominal by Messrs. William King and Co., 


Glasgow, she has been constructed in accordance with | 


Board of Trade and Admiralty requirements, and is re- 
gistered in the highest class at Lloyd’s. Onrunning “the 


lights”—from Cloch to Cumbrae—she attained a speed of | 


12 knots per hour. She is to be employed in the Mediter- 
ranean cargo service. 


On Saturday, the 28th July, the screw steamer Glenelg, 


the latest addition to the ‘“‘Glen” Line of London and 
China steamers owned by Messrs. M‘Gregor, Gow, and 


Co., London, went down the Firth of Clyde for the usual | 


trial of speed before being handed over to her owners. 
The fourteenth steamer built for the same fleet by the 
London and Glasgow Engineering and Iron Shipbuilding 
Company, the Glenelg measures 360 ft. over all by 43 ft. 
by 26 ft. She is a vessel of 3100 tons gross, and she has 
been fitted with compound surface-condensing engines of 
550 horse-power nominal, the steam pressure of the builers 
being 80lb. per square inch; and she has likewise been 


fitted with Messrs. Muir and Caldwell’s steam steering | 


ear, anda number of other mechanical appliances of the 
atest construction, 


On a trial of five hours she attained a mean | 


Accommodation is provided for only | 


| thirty passengers. The measured mile at Skelmorlie was 
run several times, the result being that a mean speed of a 
little over 13 knots per hour was attaimed. 

On Tuesday of the present week Messrs: Scott and Co., 
Greenock, launched the Canning, a finely modelled steel 
screw steamer of 650 tons, her measurements being 212 ft. 
(between perpendiculars) by 32 ft. by 13 ft. 2in. She 
will be supplied by her builders with engines of 120 ,horse- 
power nominal, The Canning has been built to the order 
of Messrs. Lamport and Holt, Liverpool, for the South 
American coasting trade ; and a sister vessel, named the 
Chatham, was supplied to the same firm by Messrs, Scott 
aad Co. last March. 


On the same day, Messrs. Aitken and Mansel, Glasgow, 
launched the Algoma, another steel screw steamer for the 
passenger and goods traffic on Lakes Superior and Huron, 
in connexion with the Canadian Pacific Railway. A 
sister ship to the Athabasca launched by the same firm 
at their Whiteinch shipyard, a month ago, she is a vessel 
of 1750 tons, and is to be supplied with engines of 1700 
indicated horse-power by Mr. David Rowan, Glasgow. 


NOTES FROM THE SOUTH-WEST. 

A New Zealand Steamer at Cardif.—The screw steamer 
Koranui, of Wellington, New Zealand, Captain Oliver, 
has been lying at Cardiff, loading coal and general cargo 
for her port of registry. The Koranui was built by 
Messrs. M‘Intyre and Co., Paisley, and was engined by 
Messrs. Muir and Houston, of Glasgow, under the super- 
intendence of Mr. J. C. Brown, and is intended for the 
New Zealand coasting trade. She has accommodation 
for thirty first-class and twenty second-class passengers. 
Her engines are 80 horse-power nominal, and indicated 
on her trial trip upwards of 600 horse-power. The steamer 
is owned by Messrs. W. R. Williams and Co., of Wel- 
lington, New Zealand. 


Rhumney Railway.—Subject to audit, the directors of 
the Rhymney Railway recommend that a dividend at the 
rate of 10 per cent. per annum be paid on the ordinary 
stock and shares for the half-year ending 30th of June 
last, leaving a balance of 1080/. to be carried to the next 
account. 


The Great Eastern.—It is stated that this leviathan 
steamer, after lying idle at anchor for many years in 
Milford Haven, is at length to beemployed again. A com- 
pany is understood tu have been formed to purchase the 
vessel, and occupy her in the coal trade between Queen’s 
Ferry (Firth of Forth) and the Thames. It is intended 
to put 20,000 tons of coal on board on each voyage. The 
Great Eastern is in good order, having been maintained at 
heranchorage with great care and at considerable expense. 


Coal in the Aberdare Valley.—The Powell Duffryn 
| Company have won the celebrated upper four-foot coal at 
| anew sinking at Lower Duffryn. he new pit, which is 
| to be called the George Pit, after Sir George Elliot, will 
}enable the company to work several hundred acres of 
this valuable seam, which hitherto have been quite 
untouched. 








| Newport.—Business is still noticeable in the local coal | 
| trade. In the iron and steel trade there is not much that 
}isnew to note. Shipments have been made as follows: 
| Montreal, 2600 tons ; Rosario, 700 tons ; Gefle, 1250 tons ; 





and Oporto, 50 tons. New orders, however, continue 
| difficult to obtain upon remunerative terms. Under | 
these circumstances it would be unreasonable to expect | 
any great revival in iron ore, the inquiry for which re- | 
mains languid. Last week’s clearances comprised 47,583 | 
tons. From Bilbao there arrived 15,100 tons of iron ore, 
and 2030 tons from other places. The other imports | 
comprised 700 tons of machinery. 








Doubling the Great Western Railway.—The work of | 
doubling the Great Western Railway between Dor- | 


chester and Maiden Newton has been commenced. The | 
work will be of a costly nature, owing to the number of | 
bridges to be rebuilt. 


Telegraphy in the West.—It has been decided by the | 
Post Office authorities to construct a new line from 
Basingstoke to Exeter, and to make Chard a centre. 
This has been found necessary in view of the proposed 
sixpenny tariff. The Town Council has refused to allow 
the telegraph poles to be placed through the main 
thoroughfares, and they are to be carried on the north 
side of the town. 


Gas at Chard.—The directors of the Chard Gas and 
Coke Company have decided to recommend a dividend of 
5 per cent. on the past half-year’s business. The works 
are now leased to Messrs. Willey and Stone, of Exeter. 
The Town Council has accepted Messrs. Willey and 
Stone’s tender of 2/. 9s. 4d. per lamp for lighting the town 
during the ensuing winter. 


Barry Dock and Railway.—The Barry Dock and Rail- 
way Bill has been thrown out. The promoters of the 
undertaking, notwithstanding this defeat, appear deter- 
mined to persevere. A meeting of the principal parties 
interested in the project was held in London on Friday, 
when it was resolved to prepare another scheme and 
apply for Parliamentary powers next session. A meeting 
of the promoters and landowners will be held in Cardiff 
in a week or so to determine the plans for the next Bill, 
,as itis not deemed advisable that the same plan and 
| the same Bill should be again brought before Parliament. 
They adhere to the dock at Barry, but the course of the 
railway will, in all probability, be altered, and if a line 
can be laid down so as not to touch Lord Bute’s land he 
will be deprived of his locus standi, and his opposition 
| will be removed. 


Cardif.—The coal trade is still brisk. Quotations 
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remain steady, as a general rule, the quantity of coal for 
sale on the market not being very heavy. The iron ore 
market remains inactive ; but, notwithstanding this, the 
price of ore abroad keeps firm. Last week’s clearances 
comprised 151,458 tons of coal, 888 tons of iron, and 990 
tons of patent fuel. From Bilbao there were received 
10,833 tons, and from other sources 755 tons of iron ore. 


FOREIGN AND COLONIAL NOTES. 

Locomotives in France.—M. Deghilage has prepared a 
memoir on the locomotives constructed for the French 
railways during the years 1878-81. Altogether it appears 
2344 engines were ordered by the French lines during the 
period named, and of these 1820 were placed in the hands 
of French firms, the remainder (524) being ordered of 
foreign makers. Of this last-named number the con- 
struction of 132 was undertaken by English, 340 by 
Austrian, and 52 by Belgian makers. The memoir in 
cludes illustrated descriptions of the new types of engines 
introduced. 








Tehuantepec Ship Railway.—It is now understood that 
Captain Eads proposes to abandon his Congressional 
Bill providing for a United States Government guarantee 
of interest on 75,000,000 dols. Tehuantepec Ship Railway 
Bonds. He has come to the conclusion that public opinion 
is decidedly against any such measure, and that his hope 
of its passage was ill-founded. He does not by any means, 
however, give up his canal scheme, and will now endeavour 
to obtain from the American Government a pledge to 
protect the undertaking from interference from any 
foreign power before or after its completion. 


Baltimore and Ohio Railroad.—The management of this 
great concern is taking active measures for the com- 
mencement of its Baltimore and Philadelphia extension. 
A bridge 100 ft. high and 500 ft. long is to be commenced 
across the Brandywine at Wilmington at once. The line 
through Delaware will be built under the charter of the 
Delaware Western, which is the property of the Balti- 
more and Ohio. Only a small portion of the Delaware 
Western will be in the new main line, but it will be 
useful as a feeder. In Maryland the construction will 
be under the Baltimore and Ohio charter, and in Penn- 
sylvania a corporation will be formed under the railroad 
law of that state. 


Bridging the Yazoo.—The Memphis, Vicksburg, and 
New Orleans Railroad Company is building a large iron 
bridge over the Yazoo, some 12 miles above Vicksburg. 
For some time past the construction of the piers for the 
bridge has been vigorously prosecuted, and the con- 
tractors are now employing about 150 experienced men. 
The construction of a bridge at the point selected is for 
several reasons unusually difficult and expensive. There 
is no bed-rock or other material within reach for the 
foundations to rest upon, and the river, even at low 
water, is nearly 40 ft. deep, while at high water the 
depth is 80 ft. or 90 ft. The bridge will consist of three 
spans about 300 ft. long each, two of them fixed spans, 
and the third a draw span in the middle of the channel. 
These will be some 6 ft. above the level of extreme high 
water, and slightly above the elevation of the banks on 
either side. There will be five piers, one at each end on 
the bank and three in the river. To obtain the requisite 
supporting capacity, piles—100 in the pivot and 72 in 
each of the other two channel piers-—are driven tu a 


| depth of 40 ft. into the river bottom 


Belgian Goods on the St. Gothard Railway.—The Bel- 
gian consul at Milan informs his Government that 


| hitherto Belgian manufacturers had not profited in any 


way by the opening of the St. Gothard Tunnel, since the 
Swiss railways refuse to give to their goods terms as 
favourable as those accorded to the Germans. In conse- 
quence of this the Germans are able to exclude the Bel- 
yians from the Italian markets. 


SANITARY INSTITUTE OF GREAT Britain. —Professor G. 

Humphry, M.D., F.R.S., has accepted the president- 

ship of the Congress of the Sanitary Institute of Great 
Britain to be held at Glasgow in September next. 


ELecTRIC TRANSMISSION OF PowrER.— An illustration of 
the electric transmission of power on a large scale will be 
made at the Vienna Exhibition by the Societe Gramme. A 
pump, capable of absorbing 40 horse-power, will raise water 
a height of 7 or 8 metres, from whence it will fall ina cascade 
in the centre of the Rotunda, and will afterwards supply 
a number of fountains. The original apparatus exhibited 
at the Universal Exhibition of Paris in 1873 by the same 
firm will be shown side by side with the present apparatus, 
to demonstrate the great advance which has been made 
in the interval. 





WorkKING Men’s EXHIBITS AT THE ENGINEERING EXHI- 
BITION.—Mr. Samson Fox, of the Leeds Forge Company, 
and Mr. John A. Hopkinson, of Messrs. J. Hopkinson 
and Co., of Huddersfield, were requested by Mr. Samson 
Barnett, Jun., to act as judges, and distribute the prizes 
offered for the best exhibits by working men at the late 
Engineering Exhibition. They awarded the first prize 
to William Purdy, miner, Eastwood, near Nottingham, 
for his improved safety lamp, and pneumatic lock and 
unlocking apparatus; the second to Robert Dawkins, of 
Hoxton, for his improvements in shoemaker’s tools; the 
third to Edward Barnes, of West Ham, for a double 
action door spring; and the fourth to C. F. Hengst, 
Plumstead, for an improved tuyere. They also recom- 
mended _ that certificates of merit should be given to 
R. A. Wright, J. Adams, B. Riches, S. Yarrow, E. 
Hackett, and T. W. Taylor for the accurate workman 
ship displayed in their models, 














ENGINEERING. 





I2!I 





Aue. 10, 1883. ] 








MODELS AT THE FISHERIES 
EXHIBITION.—No. IV. 


Tne business of trawl fishing is carried on in two 
ways, which are respectively known as ‘‘single 
boating” and ‘‘ fleeting.” In the former case each 
vessel works independently of any other, and 





| late years, enabling the catches to be kept longer 
after being taken, so that smacks can make more 
extended voyages, and bring in better cargoes than 
they otherwise would do. A smack now-a-days will 
often remain at sea for three weeks ahd then bring 
her own fish, but a fortnight is more generally the 
length of a voyage, although fish is sometimes 





would be impracticable without the aid of artificial 
refrigeration of some description. For these reasons 
it is desirable to get the fish into the market as 
quickly as possible, and it is to meet this demand 
that the type of steam carrier (of which we give 
an illustration) has been introduced. When the 
carrying plan is followed the smacks fish in fleets, 























STEAM CARRIER, CONSTRUCTED BY EARLE’S SHIPBUILDING AND ENGINEERING COMPANY, HULL. 
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having caught her fare of fish brings it to port 
herself. This latter mode of fishing is much more 
followed in winter than in summer, as fish na- 
turally keep longer in cold weather ; although by 
the aid of ice it can be preserved for a considerable 
period at any time of the year. The use of ice has 
wrought great changes in the fishing industry of 














SAIL PLAN OF WELL SMACK. 


landed that has been packed in ice nearly three 
weeks. As is well known, although fish may be 
quite fresh it loses a great deal of its flavour when 
it has been preserved in this way for some time. 
Ice forms no inconsiderable item in a fishing vessel’s 
expenditure, especially in summer, at which season 
a good deal of trawling is done, which, however, 


remaining on the grounds for considerable periods 
of time, sometimes even as long as ten or twelve 
weeks, and are visited by the carriers, who take 
the fish into port. This is the method known as 
‘* fleeting.” We believe Mr. Hewett was the first 
to practice fleeting as a regular system, his carriers 
being fast sailing smacks, very much of the same 
type asthe Dover fishing cutter illustrated on page 
79 ante. These carriers would visit the North Sea 
fleet and bring in the fish in all weathers. 

Perhaps in the whole history of seafaring life there 
has never been a better example of the courage 
and endurance of sailors than was shown by the 
skippers and crews of the old sailing carriers. 
No matter what the time of year so long as the boat 
could stagger under her canvas she was driven 
hard through all weathers. So great was the desire 
of the men to get their fish in, that nothing was 
thought of danger, and little of personal discomfort. 
Hardships that can be but faintly imagined by 
those who have not known what it is to be con- 
tinually forcing a passage in winter ‘at sea, were 
cheerfully undergone month after month by these 
men, they caring nothing so long as their fish was 
in time for the market. 

Steam however soon stepped in, sweeping away, 
as it has so often done before, much that was 
picturesque and much that was heroic, but at the 
same time adding to the convenience of many and 
relieving the sufferings of not a few; although 
even on a steam carrier it is not pleasant work to 
visit the North Sea fleet in winter. The fishermen 
who in small boats have to transfer the fish from 
the smacks to the steamers, have still a dangerous 

| and trying duty. 

Figs. 1 and 2 are a longitudinal section with 
sail plan and deck plan of a steam carrier, 
built and engined by Earle’s Shipbuilding and 

| Engineering Company, Limited, of Hull. The 
| vessel is classed 100 A 1. 


As will be seen she is 
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ketch-rigged without bowsprit. There is a raised 
quarter-deck aft for officers and a raised forecastle 
for crew. The length of the vessel is 135 ft., 
breadth 22 ft. 6 in., and depth to floors 11 ft. With 
about 50 tons of permanent ballast on board the 
draught forward would be 4 ft. 10 in. and aft 
10ft. 6in., the freeboard being 1ft. Gin. The engines 
are compound surface-condensing, with cylinders 
21. in. and 40 in. in diameter and 27 in. stroke. 
The cooling surface in the condenser is 617 square 
feet, the indicated horse-power being 370. The 
boiler is of the ordinary return tube type, 12 ft. in 
diameter and 9 ft. 6 in. long, having a total heating 
surface of 1205 square feet and a grate surface 38.5 
square feet, the working pressure being 801b. On 
the official trial of this vessel a speed of 10.8 knots 
was obtained, the consumption of coal per 24 hours 
being between eight and nine tons. Several vessels 
have been built to the drawings from which our 
illustrations are taken. A model of a very similar 
vessel, built by Earle’s Shipbuilding Company, is 
shown in the British Sea Fisheries Department of 
the Exhibition by Messrs. Vivian and Toozes. Five 
vessels of the same type as the above are owned by 
the Hull Steam Fishing and Ice Company. Ano- 
ther vessel of the same class built by Earle’s Com- 
pany is owned by the Great Northern Steamship 
Fishing Company. 

The particulars of these vessels are worthy of 
special attention just now to those interested in 
the carriage of fish, since the shortcomings—or, 
according to some critics, the evil doings—of the 
railway companies have come to be considered in 
high quarters. The general idea is that no form of 
carriage is equal to that of the railways in the con- 
veyance of fish; but a few facts which came to light 
at a recent conference at the Fisheries Exhibition 
may help to modify this popular belief to some 
extent. 

The question of fish-carriage is one of such great, 
if not paramount importance, that we shall, no 
doubt, be excused if we turn aside for a short time 
from the more ostensible object of this article to 
a brief consideration of the question. According 
to the statistics collected by the Duke of Edin- 
burgh, 615,000 tons weight of fish are consumed in 
Great Britain annually, representing a money value 
of 7,380,000. ; in addition to which, fish to the 
value of 2,332,605/. is yearly imported from abroad. 
In the course of last year 143,000 tons of fish were 
sent to London, of which 118,977 tons passed 
through Billingsgate. Of this quantity, 76,578 
tons were sent by land, and 42,399 tons by water. 
The great advantage of railway over steamboat 
carriage is quick transit; but this is not always 
gained, and even when it is, may be too dearly paid 
for. 

Sir Spencer Walpole at a recent conference 
stated that as much as from 9/. to 10/. per ton 
is charged by the railway companies for the car- 
riage of fish from the north of Scotland. The 
charge for carriage of fish from Glasgow to London 
is between 6/. 10s. and 7/. per ton, although Ame- 
rican meat is carried for 65s. per ton over the same 
ground. In thecase of the fish, neither collecting 
nor delivery are included in this price, whilst the 
meat is both collected and delivered without extra 
charge. 

According to the Duke of Edinburgh’s sta- 
tistics, out of 216,000 tons of fish taken in 
Scotland during the year, 100,000 tons are shipped 
abroad, whilst only 60,000 tons are delivered by 
rail for inland consumption, the balance of 
56,000 being consumed at or near the coasts. 
The reason of this great excess of exports would be 
somewhat difficult to account for, considering that 
there is ample demand for Scotch herrings at home, 
were it not for the fact that a barrel of herrings can 
be shipped to Hamburg or any of the German ports 
at a charge of 1s. 6d., whilst it would cost 5s. to 
10s. to send to the great inland market by rail the 
same barrel of fish. In the discussion on the con- 
ference we have been quoting from, Mr. Sayer, who 
we believe is connected with Billingsgate Market, 
stated ‘‘ that the carriage of mackerel from Ireland 
was 10s. a box or 5/. per ton when brought from the 
English coast by rail, but that steamers had been 
put on for bringing mackerel from the west of 
Treland and Skibbereen to the London markets, and 
the mackerel was brought until it was sold actually 
for less than the cost of the railway carriage 
alone.” It was also stated in the same discus- 
sion that consignees had employed agents to 
follow their fish when sent by railway, and had 
found it kept nine to ten hours at the station 





exposed to heavy rain, and frequently the boxes 
were not unloaded for three hours after the 
arrival of the railway company’s steamers at the 
terminus. Yet this company took 20,000I. in three 
months for fish carriage alone. In consequence 
of these facts the consigners determined to send 
their fish through other ports to which other 
railway companies ran, but with no better result. 
One consignment of fish was from Thursday to 
Monday reaching Liverpool, although strange to 
say on this occasion a special train was provided, 
and as a natural consequence the fish was all con- 
demned. 

These are only one or two cases out of a number 
that could be quoted, and possibly they might be cap- 
able of explanation to some extent were the other 
side heard, but still it appears pretty evident from 
instances that have been made public lately that the 
railway companies want a little looking after—so 
far as fish carriage is concerned at any rate. There 
can be little question but that steam carriers could 
convey fish at far lower fares than any of the 
railway rates quoted, supposing there were a 
sufficient quantity to make the service permanent. 
As, however, about 800,000/. a year is paid to the 
different railway companies for carrying fish, and 
moreover remembering the great advances that 
have been made in the speed of steamships, and 
the economy in marine engines within the last few 
years, it would appear that the time has come 
round when the subject is worth more attention 
than it has yet received at the hands of those 
interested in steam ship building. The question of 
quick transit is little more than equivalent to that 
of keeping the fish fresh, and tish now frequently 
remains in ice a longer period than it would require 
for a moderately fast steamer to circumnavigate the 
British Isles. As a matter of fact, water-borne fish is 
delivered in better condition than that brought by 
rail. It would be opening a big question to suggest 
that were fish carried ina wholesale manner on large 
steamers, the use of ice might be supplanted by 
that of cold air producing engines, which class of 
machinery has made great strides within the last 
few years. It is possible that the deterioration in 
the quality of ice-packed fish, to which we have 
before alluded, would not be so pronounced were 
cold air used. The system has been already tried 
afloat to some extent, but so far as we can learn the 
results of the experiments cannot be said to be in 
any way final. 

To return to the question of fish carriage as it 
now exists, we tind there are several steam vessels 
engaged in the North Sea trade that both trawl and 
carry. The Grimsby and North Sea Steam Traw- 
ling Company appear to have been the pioneers of 
this system of following the trawl fishing trade. 
The company was established in 1881, and com- 
menced practical work in the begining of last year, 
with the steam trawler Zodiac. This vessel was one 
of the earliest, built expressly for steam trawling, 
although, as we have already stated, large numbers 
of old paddle tugs had been trawl fishing for some 
time previously. Before the formation of this com- 
pany a screw trawler, named the Pioneer, was 
built by Messrs. Sellars and Son, of Scarborough, 
but owing to certain unteward events she did not 
prove altogether a commercial success, and was 
accordingly disposed of. About this, or perhaps at 
a rather earlier time, Mr. Redway, of Milford 
Haven, made a series of experimental voyages in 
a screw steam vessel, built for the purpose, in the 
course of which he tried many old grounds and 
new localities in the North Sea, and trawled over 
a great part of the waters of the English and 
St. George’s Channels. Mr. Samuel Lake, late 
of Dartmouth, in part conjunction, we believe, 
with the late Mr. Froude, also had made many 
experimental voyages in a very liberal and public 
spirited endeavour to test the merits of steam- 
trawl fishing on the South-West Coast. We think, 
however, that to the Grimsby Company is due the 
credit of establishing steam trawling on a pros- 
perous commercial basis in vessels especially built 
for the purpose, and capable of keeping the sea 
in all weathers. 

The following are some of the particulars of the 
Zodiac, which have been kindly furnished to us 
by Earle’s Shipbuilding and Engineering Company, 
who are the builders of the vessel. 

Length, 95 ft. ; breadth, 20ft. ; depth, 10ft. 6in. ; 
built of iron, and fully rigged as a ketch. Engines, 
compound surface condensing cylinders, 17 in. and 
32 in. in diameter by 18 in. stroke ; cooling surface 
in condenser, 350 square feet; boiler return tube, 





9 ft. Gin. diameter, and 8ft. 10in. long ; heating 
surface, 653 square feet; grate surface, 19.25 square 
feet ; working pressure, 751b. Indicated horse. 
power, 182; speed on trial, nearly 9 knots ; con- 
sumption of coal per 24 hours, about 4 tons, 

Accommodation is found for the officers of the 
vessel under a short quarter-deck, while the crew 
is berthed forward under a flush-deck. A steam 
winch is fitted for getting the trawl, and there is a 
hand windlass for working the anchor and sails. 
The ballast carried is about 40 tons. <A space igs 
partitioned off in the hold, with air-tight doors, for 
storage of ice, of which the vessel will carry from 
8 tons in winter or spring to 15 tons in summer, 
To provide for boats coming alongside when ferry- 
ing the fish, all outside work is arranged as 
nearly flush as possible, and rigging is secured 
inside the bulwarks. Drawings of this vessel 
are exhibited in the British Sea Fisheries Depart- 
ment at the Exhibition. The Aries, built by 
Messrs. Charlton and Co., of Grimsby, was the 
second screw steamer owned by the Grimsby 
and North Sea Steam Trawling Company, who 
have now four more steamers of the above descrip- 
tion, excepting that they are about 7 ft. longer than 
the earlier boats. These vessels are very nearly 
as heavily rigged as an ordinary sailing trawler, 
and frequently when they have a favourable wind 
will disconnect the screw and sail only. Under 
both steam and sail they will travel eleven to twelve 
knots. When single boating they often average 
60l. per week in their gross catch. During 
the summer they act as carriers to a large fleet of 
sailing smacks. After being out about a week they 
will catch 40/. to 60/. worth of fish themselves, 
and at the same time bring in a cargo in boxes 
from the sailing smacks. This arrangement is 
found lucrative to the company, and a great ad- 
vantage to the sailing vessels, as it insures the 
fish being delivered in good condition and obviates 
the necessity of the smacks making long voyages, 
to and from their port, often with contrary winds. 
The advantage of this system to that of having 
steam carriers proper, such as we now illustrate, 
is, that in the calm weather, frequent in summer 
time, the smacks cannot work their trawl, so 
that the carriers having no fish to take must lie 
idle, their resources unemployed, and their ice 
running to waste. On the other hand the steam 
trawler is enabled to work without wind, and may 
catch fish which will be perhaps additionally 
valuable on account of the enforced idleness of the 
other vessels. Another strong point in favour of 
the steam trawler, as opposed to the carrier, is that 
frequently during seven months of the year fleeting 
is not practised amongst the Grimsby smacks ; 
this is the almost universal practice, and the 
carriers which belong to that port are therefore 
laid up in dock for more than half their time ; 
whilst the steam trawlers are never idle, but can 
always be earning an income. 

Such are the advantages claimed by the sup- 
porters of the compound trawler carrier-vessel. 
Considering the undoubted success of the Grimsby 
and North Sea Company, it would seem that the 
principles advanced are sound. No doubt it does 
not follow that because one firm has made a success 
of any line of business that others would invariably 
do so too. The Grimsby Company have had the 
advantage of a highly efficient management, and 
have no doubt reduced the system of steam trawl- 
ing to a science, where every possible advantage has 
been taken in order to get the best results from the 
vessels. A model of one of the more recent of this 
company’s fleet is shown by Mr. Samuel Larkin, of 
Billingsgate, in the British Sea Fisheries Section at 
the Exhibition. 

The cost of a steam trawler such as we have been 
describing would be approximately 4500/., the cost 
of a first-class Grimsby sailing trawler would be 
with equivalent gear about 1450/. The average 
gross earnings of a sailing trawler for the last three 
years has been 650l. per annum. The average of 
the Grimsby Company’s steam trawlers for the 
twelve months ending February last, is 2500/1. per 
vessel, but naturally the expenses of the latter are 
greatly in excess of those of the sailing trawler. 
Coal, oil, engine-room requisites, repairs to machi- 
nery, depreciation, &c., amount to a heavy figure. 
More hands also have to be carried, and those too of 
a more highly paid class ; but allowing for all this, 
the margin between 650I. to 7001. and 2500/. is so 
wide, that it is evident that there must be a fair 
share of profit to be made by the steam vessels. 





The second important mode of deep sea fishing 
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is that followed by means of long lines. We now 
illustrate by Fig. 3 on page 121 the sail plan 
of a well smack, the model of which is shown 
by Messrs. G. and J. Smith, of Rock Channel, Rye, 
and is a fine example of workmanship and finish. 
We reserve any further reference to this class of 
fishing for a future occasion. 

In concluding this part of our notice of these 
models, we must express our indebtedness to Mr. 
Frank Barrett, the Honorary Secretary of the 
Grimsby Committee at the Fisheries Exhibition, 
for the details of the working of steam trawling, 
which he has kindly put at our disposal. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue demands upon our space last week compelled 
us to break off our report of the Belgian meeting 
of the Institution of Mechanical Engineers at the 
end of our notice* of the visit of a number of the 
members to the works of the Vieille Montagne 
Company, at Angleur, on the 26th ultimo. We 
have now to deal with the remainder of that day’s 
proceedings. 

Tue Hazarp CoLiieries. 

After leaving the Vieille Montagne Works, at 
Angleur, the majority of the party proceeded by 
train to Bay Bonnet, and thence walked to the 
Hazard Collieries, near Micheroux. We gave 
an account of these collieries with their model 
mining village in 1873 (vide ENGINEERING, vol. 
xvi., page 171), on the occasion of the visit of the 
Iron and Steel Institute, and we then had occason to 
speak of the admirable manner in which the col- 
lieries are managed, and of the great success which 
has attended the efforts of M. d’Andrimont and his 
co-proprietors to promote the well-being of his 
workpeople. A particularly noticeable feature in 
the village consists in the workmen’s lodging- 
houses; one of these, called the Hotel Louise, 
accommodating 200 workmen, and having been 
built by the company at a cost of 7500/. At this 
hotel breakfasts and suppers are supplied at 2d. 
each, and dinners at 4$d., while the whole cost 
per man for board and lodging is 15d. per day. A 
second hotel nearly as large, it being capable of 
accommodating 180 workmen, has been built by 
the company since the date of our former notice. 
The workmen using these lodging-houses are 
harassed by no vexatious restrictions, it being the 
object of the arrangements to afford each man all 
the liberty he would have in his own home ; the 
arrangements are in every way admirably carried out. 
At the Hazard Collieries the coal is drawn partly 
by a shaft 130 yards in depth, but principally 
through a tunnel known as the Bay Bonnet Level, 
this tunnel being about 3500 yards in length, and 
having an average section of 10 ft. by 7 ft. This 
tunnel is provided with a system of endless chain 
haulage which, together with the engine which 
works it, we illustrated and described very fully 
some years ago (vide ENGINEERING, vol. xx., pages 
58 and 432). The arrangement still continues to 
work most satisfactorily. The plant of the colliery 
includes Guibal fans for ventilating purposes, air 
compressors of the Sommeiller type, and some very 
complete mechanical screening arrangements in- 
vented by MM. @’Andrimont and Julian Leonard. 
We quote the following description of these screen- 
ing arrangements from an account prepared by Mr. 
Edgar P. Rathbone, F.G.S., for the use of the mem- 
bers: ‘‘ The coal, arriving in tubs or pit wagons in 
the screening sheds, is tipped by automatic tipplers 
over two of M. Briart’s screens with movable bars. 
These screens separate the coal into two classes, 
‘gaillettes,’ or large coal and small, or over and 
under 2} in. The smalls pass directly into hoppers 
with sloping bottoms, so that the coal slides 
naturally into two bucket elevators, working at 
their bottom end. These elevators deliver the 
coal into two circular and revolving screens made 
with a double frame, one inside the other. The 
smalls are further separated by these revolving 
screens into three classes or sizes, namely, 2in., or 
‘gailletins,’ Lin., ‘ petit gailletins,’ and under 1 in., 
or ‘menie,’ the smallest size, or that under 1in., 
is used for making patent fuel. This small coal ig 
first washed, by a machine invented by M. Bérard, 
and then passes into a large hopper capable of 
holding 15 tons, from which it is run out into 





* By a typographical error on page 103, third column, 
line 10 from the bottom, the name of M. ‘ Hachette” is 
printed ‘‘ Hatchett.” 


wagons and taken to the briquette or patent fuel 
works. 

‘““The largest size coal, or ‘ gailletins,’ passes 
out of the end of the inside frame of the screen on 
to a travelling endless band, at the side of which 
women or boys stand and pick off the dirt. These 
bands, which run on iron rollers, are made of 
strands of aloe-fibre and are provided with a 
tightening apparatus. The bands deliver the coal 
on to two platforms, the floors of which are also 
fitted with a screen of fine mesh, so as finally to 
separate any small coal. This platform, also, is so 
arranged that the coal upon it may be lowered into 
the trucks below, without being subjected to any 
further rough handling. 

‘ The ‘petits gailletins,’ or medium size coal, pass- 
ing out of the end of the outside frame of therevolving 
screen, is delivered similarly on to endless bands, 
where it is cleaned. Ifthe consumer desires it, he 
can have these coals washed, in which case they are 
conducted by another endless band, first intoa small 
screen with fine mesh and percussive motion so as 
to separate the dust, and then into a coal-washer 
of the Bérard type. The large coal, or ‘gaillettes,’ 
passing ever the Briart screens, falls on to per- 
cussion frames, by which means it is jogged forward, 
without much shock, on to endless bands, where 
the dirt is picked out, the coal being separated also 
by hand into different sizes. The bands deliver 
the coal into iron shoots fitted with movable spouts, 
so that the coal can be charged into any part of the 
railway truck, with the least possible amount of 
breakage. The very large lumps or best coals are 
separated out by hand from the ‘ gaillettes’ and 
placed upon another endless band which transports 
them also into shoots similar to those just described. 
It is estimated that the revolving screens screen 
400 tons of coal per day of ten hours, and produce 
40 to 50 tons of the ‘gailletins’ and 60 to 70 tons 
of ‘gaillettes’ or large coal. The motive power for 
all these screening arrangements is derived from a 
pair of small horizontal engines of 30 horse-power.” 


Visit TO VERVIERS. 
As we stated last week, the visit to the Vieille 
Montagne Zinc Works, and to the Hazard Col- 
lieries, was one of two alternative excursions pro- 


figure stands on a granite base 26} ft. in height. 
The water stored in La Gileppe reservoir is of ad- 
mirable quality; it is supplied to large users at the 
rate of 14 centimes per cubic metre, this being 
equal to about 0.65d. per 1000 gallons, while to 
private consumers the charge is 5 centimes per 
cubic metre or about 2}d. per 1000 gallons. Last 
year the town of Verviers disposed of 14,000,000 
cubic metres of water for trade purposes, in addi- 
tion to 350,000 cubic metres for domestic use. 


Visit TO ANTWERP. 


Friday, the 27th ult., was devoted toa visit to 
Antwerp, to which city the majority of the mem- 
bers had been conveyed by a special train from 
Liége on the previousevening. The programme of 
the Antwerp visit commenced with the reception of 
the members at the Hétel de Ville by the mayor of 
Antwerp, M. Léopold de Wael, after which a paper 
descriptive of the new harbour works at Antwerp, 
which had been prepared by the engineer to the 
municipality, M. G. A. Royers, was read by the 
secretary. This paper gave a very interesting 
account ofthese important works, but its publica- 
tion by us is rendered unnecessary by our having 
given a very complete and fully illustrated descrip- 
tion of these works about four years ago (vide 
ENGINEERING, vol. xxviii., pp. 280, 335, 394, and 
486). M. Royers stated in his paper that whereas 
in 1850 the tonnage of vessels entering the port 
of Antwerp was but 250,000 tons only, in 1865 
it had grown to 750,000 tons, and in 1882 to no 
less than 3,450,000 tons. That it will continue to 
increase in the future cannot be doubted, and the 
municipality are to be congratulated on the energy 
they have displayed in meeting the requirements 
of a growing trade, and in promoting the develop- 
ment of that trade in the face of considerable 
natural difficulties. As to the harbour works them- 
selves they form an ‘admirable monument to the 
skill of the contractors, MM. Couvreux and Her- 
sent, of Paris, who, in carrying out the scheme, 
have displayed a fertility of resource and origi- 
nality in devising new modes of construction de- 
serving of every recognition from engineers engaged 
in similar undertakings. 

After the proceedings at the Hotel de Ville the 





vided for the 26th ult., the other being to Verviers, 
a town situated in one of the most important 
industrial districts of Belgium, and especially well 
known for its woollen manufactures, and for the 
production of machinery used in those manu- 
factures. It would be impossible in the space 
at our disposal to deal with the details of the 
visit to Verviers. All we can say is, that the ar- 
rangements were excellently planned to give the 
visitors an idea of the industries of the district. 
After a cordial reception by the President of 
the Chambers of Commerce, the members taking 
part in the excursion were enabled to see the 
various processes of vool-washing at the works 
of M. Eugene Melen, wool-spinning at the La 
Vesdre Wool-Combing Society and Spinning Works, 
and at the works of M. Hauzeur-Gérard Fils, the 
manufacture of cloth and other woollen goods at the 
works of Messrs. Peltzer and Son, and finally the 
manufacture of wool cards at the works of M. Dues- 
berg-Delrez. These visits over, the members were 
kindly entertained at luncheon at the Société de 
l’Harmonie, by the Chamber of Commerce, and a 
number of the party were subsequently conveyed 
in carriages to La Gileppe, to examine the enormous 
water reservoir and dam at that place. The reser- 
voir of La Gileppe affords storage for 432,225,000 
cubic feet of water, and has an area of 197.8 acres. 
It is formed by a magnificent dam—the largest we 
believe in existence—designed by the late M. 
Bidaut. This dam consists of a wall 154 ft. in total 
height and 148 ft. high to the water line, its thick- 
ness at the base being 216 ft., and at the coping 49 ft. 
The length of the wall is 771 ft. at the top, and 
269 ft. at the base, and it is built with a slight 
curve up stream of 1640 ft. radius. The dam has 
a cross section of 18,510 square feet at the point 
of its greatest height, while it contains altogether 
8,774,870 cubic feet of masonry, and its weight 
is 571,500 tons. This important work was com- 
menced in 1869 and completed on the Ist of 
November, 1875, at a cost of 7,000,000 francs 
(280,000/.) The centre of the coping is surmounted 
by an enormous statue of the Belgian lion carved 
by M. Félix Bouré, out of 203 blocks of sandstone, 
of which the smallest contained 53 cubic feet, while 
the total cubic contents of the statue is no less than 





12,360 cubic feet and its weight 300 tons. The 





visitors were conducted to the docks and railway 
| depots, where the hydraulic machinery was ex- 
| amined, and then crossed the Kattendyk basin to 
| the new dry docks, whence an excursion was made 
by steamer up the river to the Société John 
Cockerill’s shipbuilding works, returning down the 
river to examine the river wall, &c., in progress. 
This portion of the day’s programme, however, 
was completely marred by the weather, there being 
a continuous and heavy downfall of rain which 
deprived the excursion of all semblance of a plea- 
sure trip. Fortunately the weather cleared later 
on in the afternoon, when the members were able 
to visit the diamond cutting works of M. Jean 
Coetermans and Messrs. Kyrn Huybrechts et Fils, 
which had kindly been thrown open. The Musée 
Plantin also—that most admirable collection of 
appliances connected with the earlier days of print- 
ing, and of the products of the typographical art— 
was kept open until a much later hour than usual, in 
order that it might be inspected by the members, 
while finally the latter were hospitably invited by 
the Committee of the Cercle Artistique et Scien- 
tifique to an evening concert at their rooms, a con- 
clusion to the day’s proceedings which was suc- 
cessful in every way. 


Visit TO GHENT. 

We have now to deal with Saturday the 28th ult., 
the last day of the meeting, for which two alternate 
excursions were arranged. Of these one was to 
Ghent, and the other to the Mariemont and Bas- 
coup Collieries ; we shall speak first of the visit to 
Ghent. The majority of the members were con- 
veyed to Ghent in the morning by a special train 
from Antwerp, and on their arrival they separated 
into three sections, of which the first proceeded to 
visit the cotton spinning and weaving works of the 
Société] Ferdinand Lousberg, the second to the 
flax mills of the Société La Liéve, and the third to 
the cotton spinning mills of M. Jules de Hemp- 
tinne, while subsequently the three sections united 
in a visit to the new dock works. 

Of the three mills visited we must speak but 
briefly. The cotton mills of the Société Ferdinand 
Lousberg, the managing director of which is M. 
Joseph de Hemptinne, date from the year 1823, when 
they were founded by M. Ferdinand Lousberg. 
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They are now the property of a limited company 
and cover a space of about twelve acres, while they 
employ 1800 hands and are driven by three engines, 
indicating on the aggregate 1800 horse-power. 
These engines drive 70,000 spindles and 1400 
looms, and the weekly output is 33 tons of thread 
and 2300 pieces of cotton goods. The greater 
portion of the machinery is of English make. 

The flax mills of the Société La Liéve are also of 
very large extent, occupying as they do an area of 
nearly fourteen acres and giving employment to 
1300 hands. The machinery, which comprises 
28,000 spindles, is made by Messrs. Fairbairn, 
Kennedy, and Naylor, of Leeds, and the output is 
15,000 bundles of yarn per week. The works are 
driven by a Corliss beam engine constructed by 
Mr. Van den Kerchove, of Ghent, indicating at 
present 1050 horse-power, but capable of de- 
veloping 1200 horse-power. This engine is of 
the same pattern as the pair made by Messrs. 
G. H. Corliss and Co. for the Philadelphia 
Exhibition* of 1876, but it is a single engine 
instead of a pair. It has a cylinder 40in. in dia- 
meter, with 10 ft. stroke, and is one of the most 
magnificent pieces of engine work we ever had the 
pleasure of examining. It is run with perfect 
smoothness at thirty-six revolutions per minute, 
corresponding to a piston speed of 720 ft. per 
minute, the power being taken off from a flywheel 
30 ft. in diameter by two enormous belts. The 
engine is placed in a spacious and well-lit engine- 
house, and is a credit alike to its designer, its con- 
structor, and to those in whose charge it is placed. 
Steam for this engine, and for the other purposes 
of the mill, is supplied by a range of elephant 
boilers, of the durability of which Mr. Desmedt, 
the engineer of ,the mills, speaks very highly. We 
noticed in the boiler-house that each boiler has 
affixed to its setting a cast-iron tablet on which is 
painted the date of the last cleaning and last in- 
ternal examination. This is an excellent plan well 
worthy of imitation. . 

The cotton spinning works of M. Jules de 
Hemptinne give employment to 450 men, the 
spinning mills producing weekly 66,000 Ib. of 
No. 8 to 10 cotton, and the twist mills 10,000 lb. 
They are driven by a horizontal expansion engine 
of 1000 horse-power on the system of M. Nolet, of 
Ghent. 

The new dock works at Ghent comprise an outer 
basin connecting the Ghent Docks with the Ghent- 
Terneuzen Canal, the construction of 3400 ft. of 
quay wall on the right bank of the canal, the 
erection of 1894 ft. of retaining wall on the two 
banks, and the construction of a culvert. The 
outer basin above mentioned will have an area of 
25 acres, a minimum depthof 213 ft., and will have 
opening into it two graving docks 426 ft. and 230 ft. | 
long respectively. The works were designed by | 
M. Vanderlinden, Ingénieur des Ponts et Chaussées | 
at Ghent, under whose superintendence they are 
being carried out by MM. Willems and Casse, the 
contractors. The quay wall restson a foundation 
243 ft. below the water level of the canal, and it is 
being constructed by the aid of the compressed air 
system, the caissons employed being similar to 
those used at the Antwerp works already described 
by us. In some notes on the works prepared for 
the use of the members by M. Galland, Ingénieur 
Provincial, the mode of procedure is described as 
follows: ‘‘ In the first instance, the excavation for 
the foundations was accomplished for a consider- 
able depth by dredging, the dredged material being 
conveyed away by means of a pump and floating 
tubes, after the method used for the enlargement 
of the canal. As soon as the dredging had been 
carried to the desired depth along the site of the 
quay wall, the working chamber caisson, surmounted 
by removable plate iron walls serving as a cofferdam, 
is floated into place between barges carrying a 
staging, from which it is suspended by chains. The 
wall is built on the top of a working chamber, 
within the iron cofferdam, till its weight causes the 
caisson to rest firmly on the excavated bottom. 
Compressed air is then introduced into the working 
chamber, and the workmen descend, through a 
plate-iron tube resting on the roof of the caisson, 
and complete the excavation for the foundations. 
The excavated material is thrown into a box, into 
which a lift and force-pump injects water, and by 
turning a stop-cock the mixture of silt and water 
is driven out by the pressure of air in the chamber 
_ * A two-page engraving of the Corliss engine at the 
Philadelphia Exhibition appeared in ENGINEERING of 





COMBINED BAND 


through a pipe communicating with the outside. 
The working chamber is finally filled with con- 
crete through vertical tubes, and as soon as 
the wall, which has in the mean time been 
gradually built up, is higher than the water, the iron 
sides are removed and used for another caisson, 
and the wall is then raised to its full height. The 
interval left between the successive caissons is 
and brickwork above. To insure the connexion of 
the separate lengths of wall, grooves (1} ft. by 14 ft.) 
are formed in the side faces of each length. The 
contractors have since found it expedient to do less 
dredging, so as to make the caisson rest on the 
bottom in a smaller depth of water, which enables 
them to commence the wall directly on the top of 
the caisson without the use of the plate-iron sides ; 
and, moreover, the long and difficult operations 


though the excavation inside the working chamber 
is increased, there is no danger of dredging to too 
great a depth.” Six of the caissons above described 
still remain to be sunk, and the works are alto- 
gether of considerable interest. 

After leaving the dock works the members were 


of M. Louis van Houtte, where arrangements for a 
luncheon had been made, and where they were 
able to pay a somewhat hurried visit to the exten- 
sive ranges of greenhouses stored with the new and 
rare plants for the growth and propagation of which 
M. Louis van Houtte has such a widely known 
reputation. 

Again joining the train at the adjoining Gend- 
brugge station, the party were finally conveyed to 
the well-known engine works of MM. Carels 





May 19, 1876, and another in the number of July 7, 1876. 


Fréres, which give employment to400 men. The 








2ft. 74in., which is filled up with concrete below, | 


with the floating stage are dispensed with, and, | 


conveyed by train to the celebrated nursery gardens | 


AND FRET SAW. 


CONSTRUCTED BY S. WORSSAM AND CO., ENGINEERS, LONDON. 
(For Description, see opposite Page). 


works are well fitted with good tools, and are 
especially engaged in the construction of stationary 
engines on the Sulzer system, and of locomotives, 
about twenty of the former and forty to sixty of 
the latter being turned out yearly. With the in- 
spection of Messrs. Carels’ works the formal pro- 
gramme for the visit to Ghent came to an end, and 
the members dispersed to examine various objects 
of interest in the town. 


THe MARIEMONT AND Bascoup COLLIERIES. 


The second of the alternative excursions for 
Saturday the 28th ultimo consisted, as we have 
already stated, in a visit to the well-known collieries 
at Mariemont and Bascoup, to which the members 
were conveyed by special train from Antwerp. 
We are compelled this week, by want of space, 
to do nothing more than mention this excursion ; 
in an early issue, however, we shall publish some 
notes on these collieries describing their leading 
features. In the mean time we may say that the 
| proprietors of the collieries did all in their power 
to make the visit a successful one. 

Tue Antwerp WaTER Works. 

With the excursions above spoken of the ofticial 
programme for the Belgian meeting came to an 
end, but at the invitation of Messrs. Eastons and 
Anderson, the engineers to the undertaking, a 
number of members on the final day paid a visit 

' to the Antwerp Water Works, under the guidance 
| of Mr. William Rich, of the above firm, and Mr. 
| Devonshire, the resident engineer of the company 
| at Antwerp. 

The Antwerp Water Works were described by 
Mr. William Anderson ina paper read before the 
Institution of Civil Engineers in January last, and 
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THE DEANE SINKING PUMP. 
CONSTRUCTED BY THE PULSOMETER ENGINEERING COMPANY, ENGINFERS, LONDON, 











inasmuch as an abstract of that paper appeared in 
our columns at the time (vide page 64 of our last 
volume), and as we hope shortly to publish illustra- 
tions of the works explaining fully their most in- 
teresting features, we shall at present deal with them 
but briefly. The works are situated at Waalheim, on 
the banks of the Nethe, about twelve miles south 


of Antwerp, and they are remarkable for having to | 
deal with water (derived from the Nethe) which, but | 


for the special treatment it receives, would be abso- 


lutely undrinkable, it being highly coloured and | 


known to contain sewage. This water is passed— 
at the rate of 100 gallons per square foot in twenty- 
four hours—through 8 ft. of filtering material com- 
posed of one part of spongy iron to three parts of 
gravel, and subsequently through an ordinary sand 
filter which removes the insoluble particles result- 
ing from the first filtration and accompanying 
chemical reaction. Thus treated the water becomes 
bright and sparkling. This system of filtration has 
now been in use at the Antwerp Water Works for 
over two years with, we are informed, most satis- 
factory results. The water is raised from the 
settling ponds to the upper terrace of the filters by 
Messrs. Airey and Anderson’s screw pumps, the 
maximum lift being 19 ft. Of these pumps we hope 
hereafter to give further particulars. The main 
pumping engines consist of two pairs of the com- 
pound beam type, and they pump direct to Antwerp 
through a 20in. main ten miles long without the 
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intervention of any reservoir or stand-pipe. The 


works are altogether of much interest. 





We have now completed our notice of the Bel- 
| gian meeting of the Institution of Mechanical 
Engineers, a meeting which will be long pleasur- 
ably remembered by those who took part in it and 
which even the miserably wet weather that pre- 
vailed during a great part of the week, was unable 
to spoil. To M. L. Trasenster, of Li¢ge, the chairman 
of the Reception Committee, to the local secretaries, 
M. Edouard de Laveleye, of Liége, and Mr. A. W. 
W. Willmott, of Antwerp, and to the individual 
members of the Reception Committee, the greatest 
| credit is due for the excellence of the arrange- 
/ments made for the meeting, while nothing could 
, exceed the cordiality of the receptions accorded to 
| the members by the owners of the various im- 
| portant works visited. 





WORSSAM’S COMBINED BAND SAW. 

| We illustrate on page 124 an extremely well de- 
| signed combination wood-working machine, manu- 
| factured by Messrs. Samuel Worssam and Co., of 
| Oakley Works, King’s-road, Chelsea. The arrange- 
| ment of this machine will be obvious from an exami- 
| nation of the engraving. In addition to the ordinary 
band saw, which is of Messrs. Worssam and Co.’s 
usual type, is a fret saw attachment. The upper part 
| of this saw blade is secured in a holder suspended 





to the top of the frame by a rubber stirrup, and its 
position is capable of adjustment by means of the 
small handwheel shown. The bottom holder works 
in a guide bolted to the frame, and motion is given to 
the saw by means of alight connecting rod working 
from a disc as shown, and driven by the small pulleys 
on the same shaft. In addition to the two saws, the 
machine is provided with a moulding tool, the vertical 
spindle of which is placed in front of the frame, and 
passes through the table to receive the cutter; the 
height of the latter can be adjusted by means of the 
screw and handwheel shown. Motion is given to the 
cutter by means of a strap passing over a deep pulley 
on the spindle, and a second pulley at the back of the 
machine. Each of these separate appliances can be 
worked independently of the others, and can be re- 
moved with little trouble. The machines absorb in 
working from one to three horse-power, and have the 
countershaft driven at a speed of from 350 to 450 
revolutions per minute, according to the size of the 
machine, 








THE DEANE SINKING PUMP. 

Tue Pulsometer Engineering Company, of Nine 
Elms, London, have lately brought out a new type of 
the Deane pump, specially designed for sinking pur- 
poses, for pumping out flooded mines, and for other 
work where a varying water level must be accom- 
modated. A pump intended for work of this kind 
must be capable of being easily raised and lowered, 
and must occupy the least possible space in the shaft, 
which is always much crowded with other appliances, 
and is often the scene of a rapid circulation of large 
quantities of material. A reference to the twoillustra- 
tions on the present page will show that this necessary 
qualification has been successfully attained, for the 
pump there shown, which has a cylinder 10 in. in 
diameter by 16 in. stroke, hangs in a space of 16 in. 
by 28 in., while its extreme length is 9 ft. 4in. An eye- 
bolt is provided at the top by which it can be 
suspended from a chain, so that it can be lowered to 
follow the falling water level, or be raised out of 
harm’s way during the firing of shots, the steam con- 
nexion being made for a portion of its length by a 
flexible hose. The delivery is continuous, both on 
the up and down strokes, owing to the difference of 
diameters of the two parts of the plunger. The method 
of working is as follows: The end of the piston-rod is 
connected to a crosshead cast on to a hollow plunger ; 
this plunger carries a stuffing-box at its upper end, 
working on a pipe which is a continuation of the 
rising main, and at its lower end it passes through a 
gland into a pump barrel, At the bottom of the 
barrel there is afoot valve, and in the middle of the 
plunger, midway between the parts of larger and 
smaller diameter, there is another valve of the same 
character. On the upstroke the water above the 
higher valve is lifted into the main and discharged, 
while the foot valve opens and water from the suction 
pipe enters the pump barrel ; on the downstroke this 
water is forced out of the barrel through the upper 
valve into the smaller part of the hollow plunger, and 
consequently a portion of it goes forward into the rising 
main, and hence there is a second delivery at the 
upper outlet, the column of water being kept in con- 
stant forward motion. 

The distribution of steam to the engine is effected 
by a tappet on the crosshead striking against adjust- 
able collars on the valve rod. The immediate effect 
of moving the valve is to admit steam through a set 
of ports to a supplementary piston, which is thus 
subjected to the full pressure of steam on one end and 
moves the valve to the end of its travel. Should this 
fail by any chance to happen, the continued motion of 
the engine carries the valve over by means of the tappet. 
Each stroke of the engine can be separatelyadjusted by 
varying the dimensions of the exhaust passage from 
the cylinder, and for this purpose two valves are pro- 
vided, either of which can be set according to the 
height of lift and the amount of load on the engine. 
The closing of these valves offers no hindrance to the 
inlet of steam, which takes place through separate 
passages guarded by clacks, which close as soon as the 
current is reversed. 

It will be seen that the construction of the pump is 
very simple ; all the motions take place on parallel 
lines, the valves are large and free from complication, 
and the employment of stuffing-boxes in place of 
pistons renders it possible to deal with sandy water 
without any great wear and tear. 





ON COMPOUND LOCOMOTIVE ENGINES.* 
By Mr. Francis W. Wess, of Crewe, Vice-President. 
THE object of the present paper is to show what ad- 
vantages may be obtained by compounding the loco- 
motive engine, and how this may be practically carried 
out without materially adding to the weight or com- 
plicating the working parts. The subject is not a new 
one, as it has been dealt with in this Institution (Pro- 
ceedings 1879, page 328) by M. Mallet, with regard 





* Paper read at the Liége meeting of the Institution 
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to the Bayonne and Biaritz Railway. He succeeded | 
in obtaining an economical engine, but in a form not 

likely to be a steady one at high speeds; great credit, 

however, is due to him for the attention he has given 

to the subject. 

About five years ago the author converted an old out- 
side-cylinder engine with 15 in. cylinders into a compound, 
on the plan adopted by M. Mallet, by lining up one of the 
cylinders and reducing it to Yin. in diameter. This 
engine has until the last three months been w orking light 
passenger trains on the Ashby and Nuneaton branch of 
the London and North-Western Railway; and the | 
elements of success seen in its working led to the con- 
struction of the compound locomotive ‘* Experiment,’ 
which was what its name implies. 

, The two main objects the. author had in view when 

lesigning the “KE xperiment” were—firstly, to attain to 

pi economy in consumption of fuel ; and secondly, to 

i away with coupling rods while at the same time ob- 
taining a greater weight for adhesion than would be pos- | 
sible on only one pair of driving wheels without rapid | 
destruction of the road. The driving wheels being no | 
longer coupled, there is less grinding action in passing | 
round curves, and it is not even necessary that one pair 
should be of the s same diameter as the other. 

The engine ‘‘ Experiment” was constructed at the 
Crewe locomotive works in the latter part of 1881, and | 
has now been at work over twelve months and run nearly 
100,000 miles, chiefly with the Scotch and Irish limited | 
mails. While on this work it made a daily run of 319 | 
miles ; and this being a longer mileage than the engines 
are accustomed to run in the time, two drivers and fire- | 
men were appointed to work the engine, one from Crewe | 
to ater and back one day, and the other the day | 
following, in order thoroughly to test the engine in every 
way before building any more of a similar class. The 
engine has throughout proved itself to be very steady | 
when running, which is no doubt due to the arrangement 
of the cylinders; the engine being practically balanced, 
and having no coupling rods, is enabled to run at very 
high speeds. 

The principle having been proved correct, it was 
thought advisable, owing to the increasing weight and 
the high speeds of passenger trains, that in designing the 
new engines they should be made more powerful than the 
present type. Accordingly the high-pressure cylinders 
have been increased from 114 in. to 13 in. in diameter, 
leaving the low-pressure cylinder of 26 in. in diameter the 
same as at present, with the exception of the ports, which 
have been increased from 1} in. by 14 in. to 2 in. by 16 in., 
in order to give more freedom for the exhaust. 

The c instruction will be readily understood from the | 
following description, and from the diagrams,* Figs. 1 to 
6. Of these, Fig. 1 is a section through the low-pressure 
cylinder, Fig. 2through one of the high- -pressure cylinders, | 
Fig. 3 is a plan, and Figs. 4, 5, and 6 transverse sections. | 
There are two outside high-pressure cylinders 13 in. in | 
diameter, Figs, 2 and 3, and one inside low- -pressure | 
cylinder 26 in. in diameter, Figs. 1 and 3, the stroke in 
each case being the same, namely, 24in. The two high- 
pressuie cylinders have their steam-chests placed under- | 
neath, in order to allow the valves to fall from their | 
faces, so that there is no wear when the steam is shut off. | 
These two cylinders are attached to the outside frame- | 
plates immediately under the footplate, about midway 
between the leading and middle wheels, and are con- 
neeted through their piston-rods and connecting-rods to 
the trailing wheels. The low-pressure cylinder, which 
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| working in their grooves are brass slide-blocks F, 


| compensating link J on the connecting-rod ; 


| reversing shaft placed behind the trailing wheels. 
| reversing is 


| there is a cast-iron shaft M, 


dome A Fi ig. 4 to a brass T pipe on the smoke: box tube- 
| plate, and thence by two 3-in. copper steam pipes B, first 
running parallel to the tube-plate, then through the 
back plate that carries the low- -pressure cylinder, and 
between the plates of the inside and outside frames, to 
the steam-chest of the high- pressure cylinders. The 
exhaust steam from these cylinders is returned by two 
4-in. pipes C, running parallel with the high-pressure 
pipes, through the back plate that carries the low- 
pressure cylinder, and into the smoke-box; following 
round the curved sides of the smoke-box nearly to the 
top, each pipe passes across to the opposite side, and 
enters the steam-chest of the low-pressure cylinder 
through passages in the cover. Thus the exhaust steam 
becomes superheated i in these pipes by the waste gases in 
the smoke-box, while the large capacity of the pipes 
themselves obviates the necessity for a separate steam 
receiver. The final exhaust escapes from each side of the 
steam-chest of the low-pressure cylinder into the blast- 
pipe, and thence to the chimney in the usual way, the 
only difference being that there are only half the number 
of blasts for urging ‘the fire compared with an ordinary 
engine ; yet the compound engine steams very freely, and 
has a blast-pipe 4Z in, in diameter for the final exhaust, 
compared with 4} in. in engines of the ordinary type. 

The steam-chest cover of the large cylinder is provided 
with a relief valve D, so adjusted that the pressure ad- 
mitted may never exceed 75 lb. per square inch; anda 
| small pipe which is connected to the low-pressure steam- 
pipe, and carried back to a gauge fixed inside the cab, 
shows at a glance the actual pressure of steam being used 
inthe large cylinder. Arrangement is also made whereby 
steam direct from the boiler can be admitted to the low- 
pressure cylinder, which is useful for warming up before 
starting 

The valve motion adopted for this engine is that de- 
signed by Mr. David Joy, and described at a former 
meeting (see Proceedings 1880, p. 418), which does away 
with all eccentric rods, and consider rably reduces the 
number of working parts per cylinder, as well as the 
weight of the valve gear. The arrangement, however, 
for the new engines differs slightly from that on the ** Ex- 
periment,” in order to do away with the trunnion bear- 
ings on the footplate. The total number of working or 
moving parts for the three sets of valve motion in the 
compound engine is twenty-nine, and their total weight 
284 1b. ; while the number of working parts in the two 
sets of valve motion in the ordinary standard engine is 
twenty-four, and their weight 793 lb.; the reversing 
shafts in each case not being taken into consideration. 
| The valve-chests being on the underside of the high- 
pressure cylinders, the motion discs E (see Fig. 2) carry- 
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| ing the quadrant bars have to be placed in a corresponding 
position ; and this is done by securing them to the under- 
side of the slide-bars. The quadrant bars, which are 


| made of soft steel case-hardened, are each grooved to a 


radius equal to the length of the valve-rod link; and 
carried 
by the lifting links G, to the lower end of which is at- 
tached the valve-rod link H, and to the upper end the 
the upper 
end of the compensating link is controlled by a rod K 
attached to a return crank on thetrailingcrank-pin. The 
quadrant bars are lengthened - below the dion so as to 
allow attachment to “be m: ude, by the link L, with the 
The 
effected by means of a_screw-and-lever 
arrangement connected to the reversing shaft. 

The high-pressure slide valves are of the Trick or Allen 
type, W hich gives double the lead shown at the edge of 


| the port when the piston is at the end of its stroke ; they 


have a travel of 34 in. in full forw ard and backward gear. 
The lap is fin. and the lead jin. ; the port opens jin. 
for admission, and closes at 70 per cent. of the stroke. 
The sizes of the ports in the cylinders are, steam 14 in. 
by 9in., exhaust 24in. by 9in. 

The valve motion of the low-presstre cylinder differs 
slightly from that of the high-pressure. Instead of discs 
Figs. 1 and 3, carried in 
brackets, which are fixed to the inside frames; and the 


| quadrant guides are bolted to it in the middle of its 


; length. The other parts of the motion are similar to 


has its steam-chest on the top, is placed directly over the 
leading axle, and is carried between two cross steel plates, 
one at either end, securely fixed between the main 
frames; its connecting rod lays hold of a single-throw 
crank on the axle of the middle pair of wheels. 

The steam is supplied through the regulator in the | 





* The illustrations here referred to _ be found. on our | 
two-page engraving this week.—Ep. 


| is closed at 75 per cent. of 


those of the high-pressure cylinders, the only difference 
being that the end of the compensating link in the low- 
pressure motion is attached to a radius rod N centred on 
the back-plate of the cylinder. At one end of the revers- 
ing shaft is fixed a lever, which is coupled direct by a 
long rod to the reversing handle on the footplate. The 
travel of the valve in full gear is 44in., lap of valve 
1 in., lead ,%, in. ; the port opens 1in for admission, and 

the stroke, and the exhaust 





ean a 93 per r cent. of the dition The sizes ca the ports 
are, for steam 2in. by 16in., exhaust 3}in. by 16 in. 

The reversing gears of the high and low-pressure 
cylinders are designed to work independently of each 
other, and no inconvenience has been expe rienced by this 
arrangement ; they could if desired be connected, but 
this would mean complicating the parts, while no material 
advantage would be gained. 

With regard to the degree of expansion at which the 
engine is worked, in practice the low-pressure cylinder is 
kept nearly in full gear, while all the expansion is done in 
the small high-pressure cylinders, so that no more steam 
is used than is absolutely necessary to do the work. * 

The commercial results with the engine ‘* Experiment ” 
have been very satisf: wtory. During the time the engine 
was working the Irish mail from Crewe to London, and 
the limited Scotch mail from London to Crewe, the 
average consumption per train mile was 26.6 lb. of coal, 
compared with 34.6 lb., the average consumption of the 
standard four-coupled passenger engines with 17 in, 
cylinders and 24 in. stroke, the boilers ‘bei sing precisely the 
same in each case. 

One of the principal features in the new engines has 
been the adoption of a boiler with the water space of the 
firebox carried under the grate, Fig. 1, the space between 
it and the tirebars forming the ashpan, just as was done 
in the case of the 18 in. goods engine which was fully 
described+ at a meeting of the Institution at Barrow 
(Proceedings 1880, p. 432). The object is to do away 
with the rigid foundation ring, which is always a source 
of trouble; to obtain better circulation for the water ; 
and to prevent the lodgment of dirt on the sides of the 
firebox where subject to the most intense heat. A flanged 
mouthpiece, similar to that of the firedoor, is formed in 
the centre of the water space, and covered with sliding 
doors worked from the footplate, so that the ashes can be 
easily removed or dropped ; while any sediment that may 
collect in the water space can readily be removed through 
the wash-out plugs in the sides of the firebox, there being 
aclear passage from side to side when the covers are 
taken off. The mouth of the ashpan is made of such a 
width that the tubeplate can be taken out and replaced 
by a new one, without disturbing the other parts of the 
firebox. 

The principal features of the compound engine having 
thus been described, there are one or two other points to 
which a reference may be interesting. The leading axle, 
it will be noticed, is placed immediately under the large 
cylinder, Fig. 1, and nearly in a line with the centre of 
thechimney ; consequently the wheel base is longer than 
usual, the distance from leading to front driving wheels 
being 9 ft. 4 in., and from front ‘driving to trailing wheels 
8 ft. 3in., making a total wheel base of 17 ft. 7 in. To 
overcome the disadvanti age attached to along rigid wheel 
base, the leading axle is provided with a radial box, 
having a lateral movement of 1} in. to each side of the 
centre line of the engine. The box is formed in a single 
casting, with the brasses fitted in each end, and works 
between curved plate guides, stretching across from frame 
toframe. Inside the box and under the axle are carried 
two horizontal helical springs, coiled right and left hand, 
and working one inside the other; so that when the 
engine enters a curve, the springs are compressed towards 
one side, and take any shock that may be transmitted 
through the wheels from the rails ; and when the engine 
gets on to the straight again, the springs resume their 
normal position, and keep the engine central. This class 
of axle-box (see detail view Fig. 7 annexed), but with two 
sets of sides controlling springs, has now been in use 
seven years with very good results (see Proceedings 1877, 
p. 307), and 155 engines are fitted with it, 40 of them 
having one at each end. 

The journals of the axles, it will be seen, are long in 
each case. Those of the leading axle are 10 in. long and 
Gin. in diameter ; while those of the front driving-axle are 
134 in. Jong and7 in. in diameter, with crank journal 54 in. 
long and 7} in. in diameter ; and the trailing axle journals 
are 9 in.long and7in. in diameter. The advantage of these 
long journals has been amply proved in the running of the 
** Experiment.” 

The engine, although still working on the London 
section, has been taken off the [rish and Scotch mail 
trains, because it was not fitted with the gear for working 

the vacuum brake with which these trains are now pro- 
vided, and it was not thought advisable to bring the 
engine into the shops for the present in order to apply 
the vacuum brake gear. The new engines, however, are 
fitted with ejectors and all the necessary gear for working 
the vacuum brake; and in addition with a steam brake, 
acting between the two pairs of driving wheels. This is 
also coupled to the tender brake gear, so that the brake is 
applied to the engine and tender at the same time. A 
single movement of the driver’s brake handle serves to 
apply both the vacuum and the steam brake simul- 
taneously ; and similarly to release them together. 

Appended is a statement of the leading dimensions, 
&c., of these engines. 


TurREE-CYLInDER CoMPouND EXPRESS PASSENGER 
Locomotive. 
Culinders. 


in. 
13 
24 
26 
24 


( Diameter 
(Stroke 
( Diameter 
(Stroke 


Two high-pressure outside cylinders 


One low-pressure inside cylinder 


Joy’s valve motion. 


* Figs. 8 and 9 show indicator ‘diagrams: taken from 
she ‘Experiment ” at different speeds. 
+ A two-page engraving of this engine appeared in 
ENGINEERING, of October 8, 1880. 
+ The single set of springs is a great improvement, as 
there is otherwise a possibility of side action, in case one 
set of springs breaks or is weaker than the other. 
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Wheels. 


Diameter of leading wheels, with ft. in. 
radial axle-box ... eas sis 3.6 
Diameter of front driving wheels 
(low-pressure cylinder) ... se 6 6 
Diameter of hind driving wheels 
(high-pressure cylinders) ; 6 6 
Distance between leading and 
front driving wheels __.. ae 94 
Distance between front driving 
and hind driving wheels... sd 8 3 
Total wheel base ... WF 
Boiler. 
Length of barrel _... 53 ve 9 10 
Mean diameter of barrel, outside... 4 1,5 


Length of firebox inside, 
4ft.94in. at top 4 ee 
Width of firebox inside .. 3 5 


Height a from top of fire- 

bars tocrown ... eae - 5 5h 
Length of tubes between tube- 

plates eo ice ee Scan Tee 
Diameter of tubes, outside as 0 lg 
Number of tubes as 198 

Heating Surface. sq. ft. 

Firebox es 103.5 
Tubes ... 980 


Total 1083.5 
Area of firegrate ... P as 17.1 
Ratio of heating surface to grate area=63.5 to 1 


Weight. tons 
Weight of engine when empty 34.75 
Weight of engine when in working order : 

tons 
Leading wheels ; 10.40 
Front driving wheels 14.20 
Hind Pe 13.15 

Total ... 37.75 


In closing this paper the writer wishes to add, that his 
motive in laying before the members of the Institution 
the particulars of his system of compounding locomotives 
is to draw attention to the subject and encourage its full 
investigation ; as he feels assured that better economical 
results are to be obtained than those which he has already 
found. He hopes therefore that other papers on the sub- 
ject may be forthcoming in the future. 


THE NEW PATENT BIILL. 
To THE Epitor OF ENGINEERING. 

Str,—Every one interested in patents should be thank- 
full to you for your pertinent remarks in your issue of 
July 27. 

Having had thirty years’ experience of the value of the 
Patent Office Library, and the great convenience arising 
from the Blue-books being on sale, I consider that it will 
be a terrible blunder if Mr. Chamberlain should put an 
end to this state of things, and cause the confusion and 
inconvenience which you justly point out in your leading 
article. 

The authorities appear to take fits of meanness and ex- 
travagance alternately. Some of the expired specifications 
are very much in demand at times, and yet are “ out of 
print,” with no hope of their being printed again, merely 
because they think that another edition would never be 
sold ,and therefore would not pay for the printing ; and 
this paltry excuse is given as a sufficient reason for the 
inconvenience and trouble thereby arising to inventors. 
At another time they take it into their heads to ‘‘ give 
away” forms which every one could previously obtain at a 
trifling cost. Another matter should be pressed upon Mr. 
Chamberlain before it is too late, and that is the rights of 
patentees against the Government. It is simply absurd 
that the whole nation should be empowered to use a man’s 
invention without payment. The argument that the party 
granting the monopoly cannot legislate against itself has 
no weight whatever; let the argument be applied to 
other matters of legislative enactment and it at once 
appears ridiculous. Its effect would be to drive inventors 
to foreign countries. The case of Whitehead’s torpedoes 
should teach a lesson to our officials. Although this 
subjeet has been provided for in Committee there is great 
danger that it may be reversed while under consideration 
in Parliament. It will be a great pity if anything should 
be abolished which has worked well for thirty years. What 
we need is additional facility to search and obtain copies 
of blue books, and anything in the form of illustrated 
abridgments, if well worked out, will be very acceptable, 
and nervous officials need not be afraid as to its success 
from a mcnetary point of view. 

Yours truly, 

July 28, 1883. THoMAS Moy. 
THE LIGHTING OF THE SUEZ CANAL. 
To THE Epitor oF ENGINEERING. 

Str,—It would be interesting to have some figures as 
regards the scheme for lighting the Suez Canal by means 
of Messrs. Gaulard and Gibbs’ secondary generators, de- 
scribed in your Electric Lighting Notes last week. 
Possibly the inventors can see their way of doing this 
work safely and at a reasonable cost, but until they will 
favour us with a more detailed description I cannot but 
think that the practical difficulties and excessive cost of 
the proposed installation will make it impossible. The 
total electrical energy required for 1280 80-candle lamps 
is about 320,000 Watts; allowing 80,000 Watts to be 
wasted in the secondary generators we require 400,000 
Watts to be available for use in the main tend 

As intermediate generating stations are not to be used 
the current must be supplied from the two termini of the 
canal; that is each station will have to supply fifty miles 
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of mains with current. If No. 0 B.W.B. copper wire (or | tion of moisture on damp days, many failures would be 


an equivalent section of cable) be used the weight of 
copper required will be 160 tons. With 15 per cent. loss 
of potential through resistance of main leads the dynamos 
would have to work at a potential of 9200 volts. 

Now, if we remember how the insulation of M. Marcel 
Deprez’s machine in Munich (which worked at less than 
half this E.M.F.) was destroyed through a sudden inter- 
ruption of the current, it is difficult to believe that any 
alternate current machine could safely work at the 
enormous potential of 9200 volts. If on the other hand 
the pressure were fixed lower, the weight and cost of 
mains would have to be increased very much. Thus, for 
instance, at 2000 volts the mains wex'd weigh 3200 tons, 
and reckoning them to cost 200/. per ton for copper, fixing 
and insulation, would amount to the respectable sum of 
640,000/. No doubt it would be very desirable to facili- 
tate the trafficthrough the canal by carrying on part of it 
at night, but it is very doubtful whether 80-candle lamps 
placed 120 yards apart will give sufficient light. I am 
inclined to think that one 10,000-candle arc lamp fitted 
with a proper lantern and reflector, and hoisted on one of 
the masts of the vessel, would be far preferable. This 
lamp could be fed by a dynamo with separate engine and 
boiler carried on the tug, where the vessel is being towed 
by a tug, or carried on a barge towed by the steamer 
herself. Boiler, engine, dynamo, cable, and lamp need 
not cost more than 500/., and might form a regular item 
in the equipment of the company’s tugs and barges. 

I remain, Sir, your obedient servant, 

Chelmsford, August 8, 1883. GISHERT Kapp. 


TRAMWAY ACCIDENTS. 
To THE Eprror or ENGINEERING. 

Sir,—In your article last week on the Huddersfield 
tramway accident you pointed out how important it is 
that engines having to work such steep gradients as 1 in 
12 should be provided with hand brakes capable of 
skidding all the wheels; but can it be satisfactorily 
proved that the power to do this is sufficient to stopan 
engine, not to say an engine and car, on so steep an incline 
under all conditions of weather ? 

I have for nine years worked a little line of 15 in. gauge, 
on which there is a gradient of 1 in 10 a quarter of a mile 
long, and have carried out many experiments with regard 
to adhesion, and I should like to offer the following, not 
as the results of isolated experiments, butof regular work- 
ing—results which can be corroborated by various engi- 
neers who have witnessed them. 

A six-coupled tank engine with 5-in. cylinders, weigh- 
ing 3 tons in working order, and having a steam brake 
capable of instantly skidding all the wheels, takes a load 
of 3tonsup1in 10in all weathers. This performance, 
however, is by no means free from risk; if the engine 
slips and the train comes to a stand on the incline, should 
the engine wheels be allowed to revolve after forward 
motion ceases, the whole train will almost invariably run 
back. The brake mist be applied before progression 
ceases, for although the engine easily takes up 3 tons, it 
cannot the least control this load in descending with- 
out train brakes and sand. Often, indeed, when the 
engine is coming down light, and the rails are dry, if the 
speed happens to exceed about six miles an hour, and 
the wheels are allowed to skid, away it slides. Sanding 
is absolutely necessary in coming down except upon days 
when the atmosphere is abnormally dry, but in going up 
it is seldom required unless the rails are wet or greasy; 
without the copious use of sand, however, it would be 
totally impossible to work the line. 

Now there will probably not be much difference as 
regards adhesion between a clean railway rail on a gradient 
of lin 10, and the more or less dirty tramway rail on 
1 in 12; and on a much less incline, viz., 1 in 20, an 
engine will, if the rails be greasy and the wheels skid, 
get beyond control without the co-operation of sand. 
Sand nevertheless is not regarded by locomotive engineers 
with much favour, the less the better would appear to be 
the rule to judge by the size of most sand-boxes, and no 
doubt it is a mischievous ally; but there are many lines, 
as, for instance, the Festiniog Railway, of which parts 
could not at times be worked at all without sand ; surely, 
then, tramway engines which have steep gradients to 
work should, in the interests of the public, be provided 
with efficient means of sanding on emergency. 

Iam quite aware that nearly every engine is provided 
with so-called sand-boxes, but in spite of this, whenever 
continuous sanding is required it is the.exception not to 
see a man on the buffer plank casting on by hand out of 
a bucket some rubbish misnamed sand. The reason of 
this is, first, that sand-boxes are made too small to givea 
continuous supply for more than a few minutes, the valves 
often badly designed, and the pipes rough inside and too 
much bent; secondly, the drivers are seldom properly 
supplied with clean, sharp, dry, and sifted sand, nor are 
they compelled to keep the boxes as carefully filled as the 
boilers. It is open to doubt whether the present system 
of delivering sand on the rail can ever be perfected, 
chiefly owing to the difficulty caused by wind and sharp 
curves. The solution may possibly be found in some 
plan of a steam sand ejector, but in the mean time a 
fairly effective apparatus may be constructed if attention 
be paid to the following points: The sand-box should be 
throughly waterproof, it should be rectangular, as slopin 
sides tend to jam the sand; the valve should be worke 
by a handle on the foot-plate, arranged to feed both sides 
simultaneously with definite notches for slight, medium, 
or full opening ; it should consist of a thin plate working 
horizontally across the outlet hole, which latter should 
also be formed in thin material, and be not more than 
one-fourth the area of the conducting pipe. The pipe 
should be of brass drawn smooth on the inside, and if any 
means could be found of coating it internally with a 





smooth non-conducter of heat, so as to avoid the deposi- 





prevented ; it should also be as nearly vertical as pos- 
sible, and deliver well under the wheel close to the rail. 
This latter is best attained by slipping on the end of the 
pipe about 3 in. of rubber tube cut off parallel to 
the rail, and as close to it as possible, say ?in. There 
should be duplicate boxes in front of the leading coupled 
wheels, and behind the trailing pair; and lastly, the 
quality and condition of the sand should be perfect at 
any cost. 

lf the designers of engines would only give a little more 
thought to this neglected detail, instead of leaving it in 
great part to the erectors, a most valuable additional 
safeguard would be provided instead of, as now, an 
uncertain and unreliable one; for as you, Sir, remark, 
‘*The margin of safety on steep inclines is so small that 
no single means should be omitted that will add to the 
security of passengers.” 

lam, Sir, yours faithfully, 
A. PerctvaL Herwoop 
Duftield Bank, Derby, July 30, 1883. 





To THE EpIToR OF ENGINEERING. 

Srr,—With reference to your article of 27th July on 
the terrible tramway accident at Huddersfield, which, as 
well as the fatal accidents at Birkenhead and Blackburn, 
you stated thete was reason to believe might have been 
prevented by providing a more extended wheel base for 
the cars, will you permit me, as much in the public 
interest as my own, to mention that some cars have lately 
been constructed which, I think, comply with the sug- 
gestions at the close of yourarticle. The cars in question 
have been designed primarily for use in combination with 
compressed air engines, and are patented by myself and 
Colonel Beaumont; but they can be applied to steam 
engines also. They are divided in the middle into two 
parts, jointed together by perch pins in the floor and 
roof, leaving headway for passage, and protected from 
the weather by acylindrical shell from floor to roof, one 
part of the shell fitting and moving freely within the 
other, sothat when the car turns a curve the passage still 
remains enclosed. In thecombined engine cars the front 
pairs of wheels bearing the engine, and nearly half of the 
car, havea rigid whee! base of 4 ft. 6 in. ; in the rear the 
wheels are bogied, with a base of 4 ft., and both sets of 
wheels are near the ends of the vehicle. There is con- 
sequently next to no overhang, and the two portions can 
run round the sharpest curves with ease. In the case of 
detached steam engines the tendency must always be to 
pull the cars off the rails on a curve, even when a sliding 
coupling is employed, and as you state, with the great 
overhang of, say, 9ft., the car easily topples over, but if 
the car were coupled to the engine top and bottom, as 
above explained, the weight of and connexions with the 
engine would keep it from upsetting. The system is 
adapted to coupling any number of cars, with or without 
the shell betweenthem. It only remains to say that the 
combined engine cars in question carry fifty-six pas- 
sengers, and are 29 ft. 6 in. long over all, or say 5 ft. shorter 
than cars with two horses carrying a dozen fewer pas- 
sengers, and are ready torun on the Epping Forest line 
of the North Metropolitan Tramway Company. 

Yours obediently, 
Ep. C. WIcKEs. 
Victoria Mansions, Westminster, August 1, 1883. 


ELECTRIC LIGHTING. 
To THE EpITOR OF ENGINEERING. 

Srr,—In the ‘‘ Electric Lighting Notes” of ENGINEER- 
ING of the 13th inst., page 36, we find erroneously men- 
tioned that during the recent coronation of the Czar 
4000 Swan incandescence lamps were in use, the lamps in 
question being not Swan’s but Edison’s. 

We request you hereby to rectify this statement in the 
next number of your esteemed journal. 

We are, Sir, yours truly, 


Cuas. NOTTBECK. 
St. Petersburg, July 12/24, 1883. 
PROVISIONAL PROTECTION. 


To THE EDITOR OF ENGINEERING. 

Str,— You will perhapsallow meto say that I for one quite 
endorse ‘‘Inventor’s” opinions expressed in his letter of last 
week. It is going to bea complete legal cheat-trap for 
the poor inventor, the proposed twelve months’ protection. 
I am confident it will disgrace a part of Mr. Chamber- 
lain’s future political standing if he allows such a 
clause to stand in the Bill. I know hundreds of 
working men inventors on the Tyne, Clyde, and 
London, &c., and all they wish is a moderate charge at 
first start for a complete patent, and not pretended milk- 
sop nursing with provisional protection, followed by oppo- 
sition, and overthrow it at the end of twelve months after 
they have brought their invention up to near perfection. 

he new Bi:l seems fairly good but for this deceitful 
clause. Let an inventor deposit the invention complete 
with the Government, and as there is large foreign inter- 
communication with patents, let the Government keep the 
specification shut up say for three months,so that a 
patentee may have time to enter his foreign patents. 

It is an excellent thing for England, that the most dis- 
gusting German system of pretended examination for 
novelty by a lot of high-paid chiefs and novice technical 
science school lads, who pretend to know more of a special 
trade than a man of the trade with all his own and 

erhaps father’s experience added, has been abandoned. 
Not being a politician, I imagine a few of our dukes, 
lords, or earls, might be in an untrammelled position to 
give a good Patent Bill, as between the moneyed manu- 
facturer and the poor inventor, as it were giving a 
balance of power between sections of mankind, where 
they themselves have no private interest ? 

I beg to remain yours, 
ANOTHER INVENTOR. 
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SMITH’S HYDRAULIC DREDGER. 


CONSTRUCTED BY MESSRS, CLARK, BUNNETT, AND CO., LIMITED, ENGINEERS, LONDON. 








































WILLIAM SMITH 































































































Ix the machinery in motion annexe of the Fisheries, The leading feature is the combination of an exca- The excavator descends open until it rests on the 
Exhibition a working model of Smith’s patent hy- | vator to dredge and raise the soil through a wellin soil and is closed by the admission of hydraulic 
, draulic dredger is exhibited by Messrs. Clark, Bun- | the vessel, with a wagon to receive and distribute the | power to the cylinders in the excavator frame which 


nett, and Co., Limited, of Rathbone-place, of which | soil over the hopper well. The excavator is a hemi- , forces the tines through the soil and fills the bucket, 
we give three illustrations above. This dredger is , spherical bucket, formed of plates and pointed steel |The hydraulic power is conveyed to the cylinders 
an adaptation of the principle of vertical dredging | tines, hinged in halves on a frame containing hy- | of the excavator by two sets of flexible hose pipes which 
to the hopper dredger system, and it is claimed that draulic engines for opening and closing the bucket. communicate with the ends of the cylinders, Each 
by it the advantages of both arrangements can be | It is raised and lowered by a hydraulic jigger mounted | set is wound on two series of blocks and pulleys, so as 
obtained. on a gantry from which the excavator is suspended. | to allow the hose to be paid out and wound in as the 
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JOEL'S METHOD OF LAYING ELECTRIC CONDUCTORS. 


(For Description, see next Page.) 
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bucket is lowered and raised. When the excavator is 
descending, the chain by which it is suspended actuates 


gearing for hauling the distributing wagon outward | 


from above the excavator well to over the hopper well, 
into which the contents of the wagon are to be dropped. 
On the excavator being raised by the hydraulic jigger, 
its suspending chain again actuates the gearing for 
hauling the wagon up to the excavator well simul- 
taneously with the rise of the excavator, beneath 
which it comes when the latter reaches its highest 
position. The wagon is semi-cylindrical, and made 
in two parts, so that when they are opened by 
an automatic catch the soil falls into the hopper 
beneith, after which the segments close by their own 
weight. The hauling gear for the wagon consists of a 
steel wire rope fastened to two speed cones mounted 
on the gantry frame, the bight: of the rope being 
rove round a pulley at the outer end of the hopper 
well, By the action of the speed cones the wagon 
travels at its greatest speed when beneath the exca- 
vator, thereby reducing the height to which the 
excavator rises over the wagon. This arrangement, 
while reducing the height from which the soil drops 
from the excavator into the wagon, utilises the stroke 
of the excavator jigger to the best advantage for depth 
of dredging. 

Suitable mooring chains are provided for shifting the 
dredger in a fore and aft, or athwartships direction, 
two hydraulic capstans being placed for the purpose. 
The bottom of the hopper well consists of doors 
closed vy hydraulic power, and kept shut by a pitched 
chain and pulley, with a toothed ratchet mounted on 
the same shaft as the pulley, and retained by a pawl. 

A most important advantage claimed for this 
dredger is, that the dredging, distributing, deposit- 
ing, and mooring machinery can be controlled by 
one man. This is effected by means of hydraulic 
valves placed in one valve-chest. The hydraulic 
power is supplied by a set of high-pressure pumps 
driven by the steam engines used for propelling the 
vessel when not dredging, and the pressure is 
regulated by hydraulic accumulators. The excavator 
having only a vertical motion, and being suspended 
from a sheers directly over the excavation, will render 
the construction and working of these dredgers prac- 
ticable on a large scale. An important object aimed 
at in the design is to work in exposed positions 
during short intervals of comparative calm. The 
oblique ladder dredger with its chain of buckets 
requires the laying down of very heavy moorings, 
against which the whole strain due to the ex- 
cavating action of the buckets is brought to bear. 























' pressure in the boiler of a domestic hot-water ap- 
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paratus, and of affording relief, while at the same 
time giving an alarm when the pressure rises much 
above that due to the head of water contained in 
the pipes and hot-water cistern. This pressure 
is ordinarily constant, falling slightly when the level 
in the cistern is depressed by the water being drawn 
off more rapidly than it can be supplied from the 
ball-cock, or when the supply fails On the other 
hand, if the circulating pipes become choked by 
frost, or other cause of obstruction, the pressure rises 
and rapidly becomes dangerous, unless relief is pro- 
vided for it. 

On reference to the figures, it will be seen that the 
apparatus consists of a barometrical tube C dipping 
into a cistern of mercury, the upper surface of which 
is subject to the pressure in the boiler or circulating 
pipes, to which it is connected by a branch entering at 
A. The normal water pressure forces the mercury to 
the point marked ‘‘ cistern full,” and usually the top 








This, as is well known, makes the placing of | 
the ladder dredger over its work an operation of 
some magnitude, and renders it dangerous to work it 
in an exposed situation. It will be easily understood | 
that the action of the vertical drelger removes this 
objection. 

The working expenses with Smith’s dredger should | 
be very small, as it is stated that a crew of four men | 
will do the same work as would be required by eight 
men with the old style of apparatus. 

The working model exhibited at the Fisheries is 
made after the dredger constructed for the Aberdeen 
Harbour Commissioners to carry 156 tons of soil and 
dredge at the rate of 200 tons per hour. The scale is 
three-fourths of an inch to the foot. The model is 
neatly finished, and conveys a clear idea of the prin- 
ciples and action of the machine. The inventor 
also shows the design for an arrangement of his 
dredger (Fig. 2 and 3) which adapts it specially 
for the cutting of canals, where the soil is to be 
disposed of on the banks as well as taken away to sea. 
The excavator well is placed amidships between two 
hopper wells fore and aft. The dredging and dis- 
tributing apparatus are mounted on a detached 
gantry frame and platform which rotates on rollers 
fixed on the deck. Thus they form a hydraulic crane 
without a centre post, or rather with a hollow centre 
through which the load is raised and deposited in the 
distributing wagon to be run along the jib into either 
of the hopper wells, a hopper alongside, or over the 
canal bank, and deposited in a railway wagon. 

The slueing gear is a pair of hydraulic engines 
actuating a chain rove round a horizontal pitched 
pulley. The block and tackle arrangement for the 
flexible pressure hose pipes is replaced by a pair of 
winding drums driven by gearing off the driving shaft, 
which is turned by the pitched chain pulley of the ex- 
cavator chain. ° 

The dredger, as thus arranged and shown on the 
sketch plan, is designed to carry 1000 tons and dredge 
500 tons of soil per hour from a depth of 33 ft. Besides 
fillingits own hopper wells it is adapted to fill a fleet of 
hopper barges and then take them in tow to sea. 
When empty it will float high enough to discharge its 
— into railway wagons placed on a siding along the 
rank, 








DOMESTIC BOILER PRESSURE INDICATOR. | 

WE illustrate on the present page an indicator | 
manufactured by Mr. Joseph Shaw, of Lockwood, 
near Huddersfield, for the purpose of showing the 
































of the column oscillates between that point and the 
one marked “cistern empty,” as already explained. 
If the pressure from any cause increase beyond 
that corresponding to the height of the tube C the 
mercury will be forced into the cup D, while the 
water will be blown from the outlet E through a 
pipe on to the fire, which will thus be extinguished. 
The great advantage claimed for this indicator is, 
that it contains no mechanism to get out of order, and 


| that consequently it can be placed in the hands of 


domestic servants without any fear that it will be 
found useless at the time when it is most needed. 
Any escape from leaking joints would be instantly per- 
ceived, and as the instrument is turned out in an 
ornainental form, and intended to be placed in a pro- 
minent part of the kitchen, must be remedied at 
once, as the continual dripping would be too great a 
nuisance to be berne. Already a large number have 
been erected by the patentees, Messrs. Milan and 
Shaw, in Bradford, Dewsbury, and Huddersfield, 
most of the public institutions of the neighbourhood, 
as well as many private persons, having adopted 
them. 





Pic IRON IN THE ZOLLVEREIN.—The production of pig 
in the Zollverein, in the first eleven months of last year, 
amounted to 2,870,000 tons, as compared with 2,486,000 
tons in the corresponding period of 1881, 
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LAYING ELECTRICAL CONDUCTORS. 

Ow the preceding page we illustrate a mode of fixin 
electrical conductors which has lately been athe 
by Mr. Henry F. Joel, of 44, Lavender Grove, Dalston. 
In this system the ordinary stone kerbs of pavements 
would be replaced by cast-iron boxes made in 9 ft. 
lengths, and approximately of the form shown in 
Fig. 1, the width and depth of the space enclosed by 
the trough being about 10in. In the bottom of the 
trough is formed a narrow gutter for taking off any 
water that may drip through, and as will be seen from 
the plan, Fig. 2, ribs are cast at intervals within the 
box to receive the insulating supports for the wires. 
On one side of the trough provision is made for attach- 
ing lengths of gas pipe to receive and lead to adjacent 
houses, such service conductors as may be required. 
The lengths of cast-iron trough are bolted together by 
flanged joints, with rubber packing pieces, and the 
covers overhang each side, as shown in Fig. 1; the 
upper surface of these may be formed with recesses, 
corrugations, or grooves te afford a foothold. At the 
ends the covers are made with flanges that butt 
against each other to form the joint, which is further 
protected by inner flanges so shaped as to form 
a gutter when joined together and receive and carry 
off any drip that may come through the joints. 
The covers are secured to the boxes by pins cast in 
the latter, which enter slots in the former (Figs. 6 
and 7), locking plates being also added at intervals. 
In crossing over streets, the boxes and covers are made 
as shown in Figs. 8 and 9, the covers being sunk to 
receive asphalte or concrete. The conductors are 
carried by earthenware or glass brackets, Figs. 1, 2, 
3, and 8. On the left hand of Fig. 1 the mode of 

lacing these brackets is shown, and from this it will 
»e seen that when in position they lock all the wires 
carried by them. On the right-hand side is another 
bracket for conductors of a larger section. It will be 
observed that the foot of this bracket butts against the 
back of the other one, and holds it in place, but by slip- 
ping the right-hand bracket to one side, the others are 
released and can be easily removed. Figs. 10, 11, and 
12 show clearly the method of connecting the service 
wires with the main conductors, Fig. 10 illustrating 
the joint complete. 








ELECTRIC LIGHTING NOTES. 
Dvrrinc the soirée of the British Medical Association 
held in Liverpool last Wednesday, the great halls of 
the Brown and Mayer Museums were lit with 118 in- 
candescence lamps, the current being supplied from 
Faure-Sellon Volckmar storage batteries. The light- 
ing was in every way a success. The work was carried 
out by Messrs. Holmesand Vaudrey on account of the 

Liverpool Electric Supply Company, Limited. 


Last week we called attention to a petition for the 
winding-up of the Pilsen-Joel and General Electric 
Light Company. When the case was heard Mr. 
Cozens Hardy, Q.C. (with whom was Mr. Mulligan), 
appeared on behalf of the persons who had presented 
the petition. The learned counsel stated that after 
the decision in ‘‘ The Railway and Electric Appliances 
Company,” which had appeared in the Times of that 
morning, he did not feel justified in submitting any 
arguments on behalf of his clients. He wished, there- 
fore, to withdraw the petition, and, under the 
circumstances, he considered it better to make no 
observations as to the nature of the allegations for 
fear it might have an injurious effect upon the 
> aig of the company. Mr. Higgins, Q.C., and 
Mr. Rawson appeared for the company; and Mr. 
Haldane appeared for a large number of shareholders. 
The petition was ordered to be dismissed with costs. 





The recently opened Army and Navy Hotel in 
Victoria-street, Westminster, is now partially lighted 


by the electric light. The installation consists 
of 180 high resistance Swan lamps distributed 


throughout the reception rooms and entrance hall, 
the large coffee-room being amply lighted by four glass 
crystal chandeliers each holding sixteen lamps. The 
various rooms are on independent circuits controlled 
from a switch board in the hotel office. Theswitches 
here used are of a new type designed by Messrs. 
Woodhouse and Rawson, and protected by fusible 
cut-outs. The engine used is indicating about 15 
horse-power, and is driving a Schukert-Brush dynamo, 
the current being conveyed to Faure-Sellon-Volckmar 
storage batteries. There are fifty-five of these batteries, 
each being equivalent to three electrical horse-power. 
The whole is coupled on a switch board, on which is 
centred a powerful 6-way switch, and ammeters for 
indicating the in and out current. The whole of this 
contract has been carried out by Messrs. Holmes and 
Vaudrey, the engineers of the Liverpool Electric 
Supply Company. 





LAUNCHES AND TRIAL TRIPS. 
On Saturday, 28th ult., the screw steamer Warooka, 
lately built by Messrs. H. M‘Intyre and Co., Paisley, to 
the order of the Yorks Peninsular Steamship Company, 








of Adelaide, South Australia, had her official trial trip on with the Edison system of electric lighting 


the Clyde. Built on very fine lines, and altogether a 
very handsome vessel, the Warooka measures 150 ft. by 
19 ft. by 12 ft., and has been supplied with engines which 
indicate up to 500 horse-power by Messrs. Fleming and 
Ferguson, Paisley. On the measured mile the vessel 
attained a speed of fully 12 knots per hour, The Warooka 
is to be employed in the passenger and carrying trade 
between Adelaide and Edithburg. 


On Wednesday, the 1st inst., Messrs. Dobie and Co., 
Glasgow, launched an iron screw steamer, named the 
Lochinvar, of about 750 tons gross, and classed 100 A 1 
at Lloyd’s. Messrs. Hubson and Corbett, Kelvinhaugh 
Engine Works, Glasgow, are supplying the engines. The 
Lochinvar has been built to the order of Messrs. Pal- 
grave, Murphy, and Co. for their line of steamers. 

On the following day a steel twin-screw steamer, of 
about 920 tons (builders’ measurement), and named the 
Fiona, was launched by Messrs. John Reid and Co., 
Port-Glasgow. Two separate pairs of compound surface- 
condensing engines, indicating upwards of 1000 horse- 
power, are being supplied by Messrs. Rankin and Black- 
more, Greenock. The design and construction of the 
machinery have been under the professional surveillance of 
MacNicoll and Smith, consulting engineers and naval 
architects, Glasgow, acting for the owners, the Colonial 
Sugar Retining Company. 








With the same tide another splendid steamer, named 
the Dunbar Castle, was launched by Messrs. Barclay, 


| Curle, and Co., Glasgow, for Messrs, Donald Currie and 


Co.’s well-known ‘ Castle” Line of mail packets running 
between England and the South African colonies. In 
respect of the leading details, the Dunbar Castle is 
similar to the Roslin Castle, which the same builders 
handed over to the ‘‘ Castle” Packets Company about a 
month ago. 





The steel screw steamer Isla, a vessel of 730 tons regis- 
ter and 1122 tons gross, built by Messrs. Gourlay Brothers 
and Co., Dundee, went on her trial trip on Thursday, the 
2nd of August, and made a very satisfactory run. She is 
owned by the North Sea Steam Shipping Company. 

A steel paddle steamer of 1200 tons gross, named the 
Naomi, was launched by Messrs. John Key and Co., on 
Friday, the 3rd of August, from their shipyard at Abden, 
Kinghorn, Fifeshire. Measuring 245 ft. by 31 ft. 6 in. by 
21 ft. Yin. (to awning deck), the Naomi is to be supplied 
by the builders with engines of 2000 horse-power indicated, 
which are expected to drive her at a speed of 15 knots per 
hour. The engines have cylinders of 50 in. and 90 in. 
diameter respectively, with a stroke of 6 ft. The owners 
are the Hunter River New Steam Navigation Company 
of Sydney, New South Wales, and intend the boat for the 
passenger and cargo trade between that city and Newcastle, 
and up the Hunter River to Morpeth. 


On the same day the Campbeltown Shipbuilding Com- 
pany launched a handsomely modelled screw steamer of 
about 500 tons, and measuring 155 ft. by 25 ft. by 11 ft., 
named the Dartmouth ; she has been built to the order of 
the Haytor Mining Company, of Kingswear, Dartmouth, 
to the highest class of Lloyd’s, Messrs. Kincaid, Donald, 
and Co., Clyde Foundry, Greenock, are supplying the 
vessel with compound engines of 70 horse-power nominal. 

Another screw steamer ( No. 71), measuring 155 ft. by 
23 ft. by 11 ft. 6 in., was launched on Friday of last week, 
by Messrs. Russell and Co. from their Kingston Ship- 
building Yard, Port-Glasgow. Messrs. Alley and Mac- 
lellan, Glasgow, are to supply her with engines of 70 horse- 
power nominal. Like her sister ship briefly noticed last 
week, she has been built for sale. 

On Saturday, 4th inst., the screw steamer Juana Nancy, 
recently built by Messrs. Pearce Brothers, Dundee, went 
down the Tay on her official trial trip. She attained on 
the measured mile a speed equal to 11 knots per hour. 
Both hull and machinery has been constructed under the 
superintendence of Messrs. Flannery and Fawcus, con- 
sulting engineers, Liverpool. 





Messrs. A. and J. Inglis, Pointhouse Shipbuilding 
Yard, Glasgow, on the 4th inst., launched a magnificent 
screw steamer of 4000 tons named the Moravia, for the 
Hamburg-American Steamship Company. The Moravia 
is a vessel of 360 ft. by 40 ft. 6 in. by 33 ft.6in. She is 
intended for the company’s service between Hamburg 
and New York. 





An iron screw steamer, named the Ida, a vessel of 
1300 tons register and 1700 tons dead weight, and 
measuring 240 ft. by 34 ft. by 16 ft., was launched on 
Saturday, the 4th of August, by Messrs. Alexander Hall 
and Co., Footdee, Aberdeen. Messrs. Blair and Co., 
Stockton, are to supply the engines of 120 horse-power 
nominal. Theowners are Messrs, Pynaanand Co., New- 
castle-on-Tyne, and the vessel which is classed 100 A 1 at 
Lloyd’s, is to be employed in the mineral trade. 





The rather unusual event of a Barrow-built and Barrow- 
engined steamer having her official trial trip on the Clyde 
took place on Saturday, the 4th inst. Named the Taha- 
puna, and owned by the Union Steamship Company of 
New Zealand, the vessel in question is a screw steamer of 
870 tons register, and measures 220 ft. by 32 ft. by 18 ft. 
6 in. ; and she is fitted with engines of 2500 horse-power 
indicated, the cylinders being 39 in. and 68 in. in diameter 
respectively, with a stroke of 39in. She is intended for 


the intercolonial passenger trade, and is fitted throughout 








\ The vessel 
is said to be one of the most elaborately fitted up steam. 
ships in the world. On the measured mile at Wemyss Bay 
aspeed of upwards of 15 knots per hour was attained, 

The screw steamer Rathlee, of 350 tons (builders’ 
measurement), was launched on Monday, the 6th of 
August, by Messrs. John Fullerton and Co., Merks- 
worth, Paisley. Her engines, which are of 50 horse. 
power nominal, are being supplied by Messrs. J. and 
T. Young, Vulean Foundry, Ayr. The Rathlee has 
been built to the order of Messrs. James Wingate and 
Co., Liverpool, for their line of steamers trading between 
Liverpool and Baltimore. 





On the same day the new ‘Clan” Line steamer Clan 
Macintosh, built by Messrs. Scott and Co., Greenock 
went down the Firth of Clyde on her official trial trip. 
Owned by Messrs. Cayzer, Irvine, and Co., Glasgow, she 
is a vessel of 3800 tons gross and 2635 tons register, and 
measures 380 ft. by 33 ft. by 28 ft. to top of ballast tank 
amidships. Her engines are of the usual type, the 
diameters of the cylinders being 48 in. and 86 in. respec- 
tively, with a stroke of 60 in. Working at 60 revolutions 
per minute, they indicated on the trial trip 3000 horse- 
power. The mean speed attained during several runs 
of the measured mile at Wemyss Bay was 13.091 knots 
ver hour. The Clan Macintosh is furnished with electric 
ighting appliances on the Edison system, there being in 
all 110 lamps, including four large lamps for lighting the 
deck when working cargo by night. 





On Monday, August 6, there proceeded to sea on her 
trial trip, the s,s. Macassar, built by Messrs Raylton 
Dixon and Co., for the Steam Ship Company Insulidine, of 
Amsterdam. Her dimensions are: length over all 311 ft. + 
37 ft. beam ; 25 ft. 9 in. depth of hold, and she will cart y 
about 3000 tons dead tir Og Her engines of 250 horse 
power, are by Messrs. R. and W. Hawthorn, of New- 
castle, aud worked most satisfactorily on trip, giving « 
speed of over 125 knots per hour. 


FOREIGN AND COLONIAL NOTES. 

Western Union Telegraph Company.—This great com- 
pany appears to be quite unaffected by the extensive 
competition with which it has to deal. The net revenue 
for the quarter ending December 30, 1882, was estimated 
at 2,150,000 dols.; and with a surplus of 2,667,097 dols. 
remaining on hand. October 1, 1882, the company had 
altogether 4,817,097 dols. available for the payment of 
interest and dividend December 31, 1882. After pay- 
ment of interest and of a quarterly dividend at the rate 
of 6 per cent. per annum on the capital stock of the 
compaary, the directors carried forward a balance of 
3,490,447 dols. to the credit of 1883, 


American Bridye Building.—The Pera Bridge Works, 
Beaver Falls, have recently been awarded contracts for 
five bridges in Union County, New Jersey, viz., two 
spans of 45 ft. with 20 ft. roadway in Clark township ; 
one span of 45 ft., with 22 ft. roadway and two 7 ft. 
walks, in Plainfield; one span of 55 ft., with 30 ft. road- 
way and two 10 ft. walks, and one span of 60 ft., with 
two 20 ft. roadways and two 10 ft. walks, in Rahway. 
They have also been awarded a contract by Milwaukee, 
Wisconsin, for two spans of 120 ft., with 18 ft. roadway, 
and two 6 ft. footpaths. ’ 


Increase of Railway Traffic in the United States.—On the 
three leading railways of this country—the New York 
Central and Hudson River, the New York, Lake Erie, 
and Western, and the Pennsylvania—the traftic increased 
during the decade ending 1880, from 2,682,603,465 ton 
miles to 8,263,038,412 ton miles, or upwards of 300 per 
cent, This enormous increase in the efticiency of the 
lines is attributed to improvements in the permanent 
way, including the adoption of steel rails, and to the 
establishment of additional sidings and tracks. 


The Longest Rail ever Rolled. —The North Chicago 
Rolling Mill Company has a steel rail at the Railway 
— which claims this pre-eminence, being 130 ft. 
ong. 


Time in America.—The town of New Haven has been 
the first in the United States to adopt the London system 
of regulating clocks by the electric current, which is found 
to work most satisfactorily. New York is still dependent 
upon time balls and untrustworthy electric dials, as is 
also Boston. Chicago and New Orleans go by half a 
dozen different times. London and New Haven are the 
only towns in the world which possess a perfect system 
of time keeping. 

Public Works in Canada.—A report soon to be issued 
by the Dominion Government shows that the total 
amount expended upon public works in Canada has been 

2,800,000/. The largest amount has been devoted to 
railways, on which 13,800,000/. have been expended in 
construction, while 4,200,000/. have been paid in subsidies. 
Canals have cost 8,400,000/., public buildings 3,200,000/., 
harbours and breakwaters 1,200,000/., and lighthouse 
beacons and buoys 400,000/. - 


German Pig-Iron Production.—According to the official 
report of the Verein Deutscher Kisen-und Shahl-In- 
dustrieller, the total output of pig iron in the German 
empire (exclusive of Luxemburg) in the month of May 
amounted to 282,040 tons. This makes a total for the 
first five months of the year of 1,395,497 tons. The 
corresponding quantities in 1882 were: for May, 243,301 
tons, and for the first five months, 1,268,445 tons. 


Metal Bridge at Verona.—The Ponte Nuovo, over the 
River Adige, at Verona, is to be reconstructed in iron. 
The necessary masonry will be commenced without delay. 

















| 
' 


8 Pl MW praspesr o7 <apUrnpr) po FID ms 


1 
. 


grrrpos SS 


> 
~ 
~ 













































































TVOINVHOUW JSTHO ‘Add M OM Ca CUW 


NYHLSAM-HLYON UNV 


“dHUNIONG 


AVNMIUVa 





Cezy ang aas ‘uondisosay 4047) 


AO SNOISHG WAHL 


NOCUNO'I 


WOU 


‘AMO 


‘TAILOINO 


- 


Nie 





‘SMUMOM 


IO'T 











When nen eeey 


anh ae pepe 
ee ee ee a 


GH LO OULSNOO 


Q(NONOdWNWOD 


SANVdWOO WHEL Lv 


GTAONASSVd 








‘ER8l ‘OL savay “ONIYUAANIONG 




















aceussucceusebocsnse a cectecenccnceces ce ccesccs comps: © see steeersceeee : : - oy , tie | scindcseasbevedsucesneeem <isabedl 








Hf 









































Reyes 





Avs. 10, 1883. ] 


ENGINEERING. 


13! 








AGENTS FOR ‘ ‘ ENGINEERING. % 
Beveium: P. Bailly, 12, Rue du Parchemin, Brussels. 
BeRuin: Messrs. ke Asher and Co., 5, Unter den Linden. 
CaucuTta: G. C. Hay and Co. 
Epinsureu: John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 

Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guiaseow: William Love, 
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THE PANAMA CANAL. 

Srvce the date of our former article on this sub- 
ject, there has been presented to Parliament a 
*¢ Report by Acting-Consul Chamberlaine on the 
Progress of the Panama Canal Works,” and an 
article has likewise appeared in Le Génie Civil, 
giving the history and progress of the undertaking 
in the Colon section, and from both of these it 
appears that the great magnitude of the work to be 
accomplished and the many diffigulties to be over- 
come were by no means over-estifiated by us. 

The first consideration which presented itself, 
when the scheme was to be put into execution, was 
the choice of a port, adapted both for the disem- 
barkation of the plant and stores required for the 
works, and for the residence of the population 








which would necessarily collect there. Colon was 
naturally fixed upon, being the point of arrival of 
the regular steamers, and the terminus of the rail- 
way across the Isthmus, and having besides good 
wharfage. On examination, however, these ad- 
vantages for the most part disappear ed. The steam- 
boats with fixed times of arrival and departure 
could not hold themselves at the service of the Canal 
Company, the Railway Company threw difficulties 
in the way of co-operation, and the wharves were 
already appropriated. Moreover, Colon is the 
most unhealthy situation on the Isthmus, the town 
being built on the Isle of Manzanillo, the interior 
of which is a stagnant marsh. It was not there- 
fore surprising that M. Blanchet (representing 
MM. Couvreux and Hersent) proposed to abandon 
Colon, and form a fluvial port instead, at Gatun, 
onthe River Chagres. In pursuance of this idea 
Lesseps City was commenced ; but the bad accom- 
modation which was all that the pioneer workmen 
could obtain, exposed them to malarial fevers, and 
the result was an amount of sickness and a mortality 
that produced a panic, and caused the abandon- 
ment of the unfortunate ‘‘city,’”’ which had been 
founded with so much éclat. 

Thus thrown back upon Colon, the company 
decided to create a port of its own there, by 
embanking and filling up a stretch of the marshy 
shore on the south-west side of the Isle of Man- 
zanillo, along the entrance to the future canal, and 
terminating just opposite the mouth of Folks’ 
river. The harbour at this point was to be deepened, 
and protected at the seaside by a mole thrown out 
into the Bay of Simon. The whole embankment 
has been, as was stated in our previous article, 
named after Christopher Columbus. The execu- 
tion of this gigantic work is occupying all the 
energies of the Colon section. About 458,000 
cubic yards of ballast were required, and it was 
unfortunately impossible to obtain these from the 
dredgings of the harbour, as the latter consist 
almost entirely of slime, or living madrepores, 
which (for sanitary reasons) it would be out of the 
question to expose to the sun in large quantities. 
The material, therefore, had to be obtained from 
some low hills at a distance of a little over two 
miles. This part of the work is nearly completed, 
and seventy-four acres are now reclaimed partly 
from the marsh and partly from the sea, and 
faced towards the harbour by a wall of masonry 
going down to a depth of 26 ft. For this, stone 
was necessary, and this has been obtained from 
another cutting opened at Kenny’s Bluff, on the 
opposite side of the bay, the stone being brought 
across in barges. In the course of quarrying at 
this point, a spring of drinkable water was dis- 
covered, which was a great piece of good fortune, 
as Colon is entirely unprovided with this necessary 
of life. When the embankment is completed, the 
quays will be 3000 ft. long, and the mole which 
shelters them will be 656ft. long, and (on an 
average) 377ft. wide. One covered wharf is now 
ready for use. 

The makeshift condition of all arrangements be- 
fore the commencement and pending the comple- 
tion of the Christopher Columbus Embankment 
entailed in the earlier stages of the work immense 
additional labour on all concerned, a fatigue which 
cost the life of the first engineer, M. Etienne. At 
present matters are gradually coming into order ; 
but the necessity of utilising every spot of firm 
ground as fast as it is formed (irrespective of the 
tinal plan for the position of dwellings, establish- 
ments, railway lines, &c.) must for some time still 
cause inconvenience and frequent alterations. A 
double row of houses for employés has been erected 
along the embankment, and named Charles de 
Lesseps-street, and as they are built upon whole- 
some soil, and open to the sea breezes, they are 
expected to be healthy. 

The dredging of the harbour has not made much 
progress, as little work could be done until the 
mole was sufficiently advanced to afford shelter to 
the dredgers; and at the time of writing the 
marine dredger supplied by Lobnitz, of Garelock, 
had only just arrived, and was not yet in action. 
Great results are expected from this machine, 
which is 180 ft. long, 25 ft. wide, and 11 ft. deep. 
The engines (one of which drives the chain of 
buckets, and the other the screw) are of 250 horse- 
power, and she has safely crossed the Atlantic by 
herself. A similar dredger is to be despatched 
from the same establishment to Panama, and the 
task of those who have to take her round the Horn 
is not to be envied, 





The bay off the embankment has already been so 
far deepened that there is a free channel up to the 
mouth of the canal. At this point the work is 
taken up by a firm of American contractors, who 
have undertaken to excavate the canal as far as 
Gatun. So far, however, they have not fulfilled 
their engagements as to the time of beginning the 
work, and it may fairly be doubted that they will 
fulfil them as to its termination. 

Turning now to the other or Pacific end of the 
canal we find the principal offices of the company 
are located in a building which was formerly the 
Grand Hotel of Panama, and was bought for 
40,0001. On the Ist of April the actual number 
on the staff was: Workmen employed on the 
line, 6158; agents engaged on the Isthmus, 150 ; 
and agents contracted for in France, 161; or a 
total of 6469. The labourers are Columbians, 
Martinicans, and Jamaicans, the latter outnumber- 
ing the two former in the proportion of 4500 to 
1658. At present 600 workmen are employed in 
the neighbourhood of the offices, building roads, 
laying out gardens, levelling mounds, and the like, 
and it is expected that such work, ‘together with 
the erection of the central stables and central 
hospital, will be completed at the end of this year. 
The contract for the first section on the Pacific side, 
from Pedro Miguel to Rio Grande, has been let to 
the Franco-American Trading Company, who have 
not as yet commenced work. Their machinery is 
being completed in the United States, and they are 
supposed to put the dredges in motion in July. 
The quantities of material to be removed will 
amount to 3,816,000 cubic metres, and the price to 
be paid is 28 cents the cubic metre for earth, with 
special rates for rock. The contractors are to hand 
over their portion of the canal completed in two 
years at a cost of 250,000/. 

In the next section of Paraiso a large amount of 
preliminary work has been accomplished in the way 
of workshops, stores, offices, and cottages, there 
being 415 labourers engaged in this way. The 
actual excavation is expected to begin in Novem- 
ber, and in the mean time care is being taken to 
provide sufficient and healthy shelter for the men, 
the plan adopted being to build the huts on four 
posts and thatch them with palm leaves, so that 
there shall be ample ventilation both below and 
above. In the summit section of Culebra, all the 
machinery has been erected on the spot by English 
and American mechanics. The excavators, ten in 
number, are of American manufacture, being of 
the Otis and Osgood types. There are also on the 
ground ten locomotives, 300 wagons, several cranes 
and steam pumps, 450 tons of steel rails, two port- 
able engines, 100 Decauville wagons, and 2000 
metres of rails. The excavator tracks are nearly 
all laid down, and many sidings for trucks connect- 
ing with the main line of the Panama Railway are 
completed. The labourers number nearly 700. 
The contract amounts to 3,500,000 cubic metres, at 
60 cents per metre for the first million, and 55 
cents for the remainder, the total cost, with rock 
blasting, being 450,000/. 

The next section, that of Emperadcr, reveals the 
most substantial progress of any. A convenient 
town has been built in the French style and there 
have been laid 66,000 metres of rails, 7000 sleepers 
for excavators, 25,000 for ordinary tracks, and 50 
switches and crossings. Already 12 excavators, two 
engines, eight cranes, and 400 wagons are ready 
for work, and 100,000 cubic metres of earth have 
been removed. The total amount included in the 
contract for this section is 3,000,000 cubic metres, 
the price being 1.75 dols. for the first 500,000, 
1.15 dols. for the next 1,800,000, and 90 cents. for 
the remaining 700,000, or 715,000/. in all. The 
principal feature of the work in the next section is 
the building of a railway to the barrage of the River 
Chagres; all stone and earth excavated at this 
section will be conveyed to Gamboa by rail, to 
build the dam between the Cerro Cruz and Cerro 
Obispo. The barrage is to be constructed be- 
tween these two hills, terminating at each end 
in the sides of the Cerros. Its length is 2600 ft., 
and its height 100 ft., while its capacity is 
660,000,000 cubic metres. This reservoir is in- 
tended to catch the storm water, and so prevent it 
from scouring out the channel of the canal. The 
greatest rainfall hitherto noted has been 80 centi- 
metres in a month, which would give 720,000,000 
cubic metres of water, and hence the greatest rise 
would never be able to overflow or even fill the 
barrage. There are 430 men at work on this 
portion of the work. 
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In the next section of Gorgona the excavation 
track has been laid and many sidings completed. 
The canal cuts the Chagres tive times, and some- 
times follows its bed when the curves are not 
sharp. The same thing occurs at fifteen different 
places in the next two sections of San Pablo and 
Bohio Soldado, in each of which some of the pre- 
liminary work has been done. The remainder of 
the cutting towards Colon is to be effected as 
already explained by dredgers, which are expected 
to get to work ina short time, and as the ground 
issoft and marshy there is no great difficulty to be 
apprehended. 

Of the vast quantity of material required for the 
whole work, only a portion has yet been received. 
Of sixty locomotives ordered in Europe, twenty 
were at work at the beginning of the year, and 
twenty-seven have since been despatched to the 
Isthmus. About 2000 railway trucks, landing 
places, &c., were ordered ; 600 of these (sic) only 
have been received, and most of them are in use. 
Of fifty Couvreux excavators, only eighteen have 
arrived ; but the ground isnot everywhere cleared, 
so as to enable them to set to work. The service 
of dredgers, barges, tugs, and other vessels, appears 
to be complete. Three repairing shops are being 
established, one at Colon, another at Gorgona, 
towards the middle of the Isthmus, and the third 
on the Pacific slope. 

In our former article we called attention to the 
return home of the Jamaican negroes broken down 
in health after a short stay. These were probably 
from the unfortunate ‘‘Lesseps City,” for Mr. 
Chamberlaine states that now the cases of illness 
have fallen to 14.30 per cent. and the mortality to 
2.5 per cent. The prevailing complaints are yellow, 
malignant, intermittent, remittent, bilious, and 
marsh fevers, dysentery, phthisis, and pneumonia, 
a sufficiently formidable list to deter any reasonable 
person from joining the enterprise except under 
very special inducements. When, however, the 
hospitals and the dwellings are completed and the 
labourers have learnt to take precautions against 
chills and exposure to malaria, it may be expected 
that the difficulties arising from sickness will cease 
to be as formidable as they have hitherto proved 
themselves to be. The labour question still re- 
mains unsolved; 6000 men are now employed 
upon mere preliminaries, and the simple list of the 
machinery which has been ordered reveals what 
large extra gangs will be needed to deal with the 
enormous masses of material which the excavators 
and other apparatus, if efficiently handled, may be 
expected to remove daily. When the material to 
be dealt with is reckoned in millions of cubic 
metres, as it is in several of the sections, 500 or 
600 men will avail but little, especially when it is 
remembered how much the effective number will 
be lessened when mechanics, clerks, storekeepers, 
cooks, and the like have been deducted. 





THE PRINTING AND PAPER TRADES 
EXHIBITION. 

Tus year’s show of the printing, stationary, 
paper-making, and kindred trades at the Agricul- 
tural Hall is much poorer in the matter of ma- 
chinery than either of its predecessors. Although 
the number of exhibitors is larger than before, yet 
those who illustrate the methods by which the 
finished products are attained are comparatively few, 
and it is seldom that their stands include anything 
which can be considered very novel. As a set-off 
against this it is pleasing to record that asa rule the 
machines which are shown are good of their kind, 
and are capital specimens of workmanship. 

Commencing at the south side of the hall the 
first stand is that of Mr. James Salmon, of Man- 
chester. He shows a self-clamping guillotine cut- 
ting machine, to which the judges awarded the 
prize of twenty guineas, which had been offered 
for the most efficient and cheapest machine of this 
class. It is 42 in. wide and can be worked either 
by hand or power, so that it is always available for 
use. The clamp can be drawn down by a treadle 
to show when the knife will cut, but ordinarily 
the clamp and the knife descend together until the 
former obtains a bearing on the paper, when it stops 
and the knife advances, the connexion between the 
two being made by a powerful spring which ex- 
tends and allows for the difference of motion of 
the two parts. The machine is turned out in first- 
class style and attracts much attention. Although 


had much difficulty in deciding between his machine 
and that entered by Messrs. Hampson, Bettridge, 
and Co., of Cloth Fair, London. This latter has a 
novel arrangement of clamping device, by which 
the pressure on the paper is automatically pro- 
portioned to the nature of the werk, and will vary 
from a light hold, for cutting the edges of a book, 
to a powerful grip suitable for millboard. This 
is effected by causing a certain proportion of 
the pressure required to move the knife to 
be transferred to the clamp, and hence when 
the material is hard and unyielding a much 
more powerful nip is obtained than when it 
is softer. The knife is connected to the clamp 
by studs and rollers, which run in oblique slots, 
and are normally held at the top of the slots 
by a spring. The clamp and knife come down to- 
gether to the paper, when the clamp stops, and 
then the knife takes an inclined path following the 
angle of the slots, and imparting a portion of the 
pressure exerted on it through the slots to 
the clamp. A third machine was entered for com- 
petition by Messrs. Lathom Brothers, of Bolton, 
Lancashire, and in this also the power required to 
force the knife through the paper is used as 
the clamping power, while the side sweep of the 
knife is larger than usual. Besides these there 
are several smaller guillotine machines of the 
ordinary construction, which do not call for any 
special reference. 

Messrs. Waterlow and Sons, as sole agents for the 
inventor, show one of Blackhall’s double combina- 
tion strikers and sheet loppers, ruling sheets with 
two intermediate stops at the rate of 2000 per hour, 
which is equal to the work of five men with hand 
machines. Each set of pens is governed by a cam, 
which can be adjusted to give any length of line 
within the limits of the machine, and to commence 
and stop at the proper moment. The sheets are 
pushed down singly toa stop which retains them 
until the cams come round to the starting-point, 
when the stop lifts and the sheet is carried forward 
by cords under the pens. After the ruling is com- 
pleted the drying and delivering is effected by a 
Pellatt threefold traverse and automatic receiver. 
The sheet is carried backwards and forwards 
the length of the machine three times to effect its 
drying, and is then discharged from between the 
travelling ends and aprons into a delivery box. 
This is hung upon delicately adjusted springs which 
allow it to fall as the load in it increases, and thus 
provides that all the sheets shall be delivered 
evenly and straight. Pellatt’s apparatus is also 
exhibited on a ruling machine shown by Messrs. 
Hampson, Bettridge and Co. Another novelty at 
Messrs. Waterlow’s stand is Blackhall’s perforator, 
which is arranged for stop work, that is for sheets 
in which the lines of perforation are discontinuous. 
The dies are pairs of rollers, one set round with 
pins, the sizes of the holes to be cut, and the other 
with indentations to act as female dies to the pins. 
These rollers are geared together, and as the sheets, 
three or four at once, are fed between them they 
effect the perforation. By means of a cam the 
roller dies can be alternately separated and brought 
together. 

Cook’s self-acting stop-pattern ruling machine is 
shown by Messrs. Lathom Brothers, of Bolton, 
and is distinguished from the ordinary types by 
having a frame entirely of iron, instead of wood, 
as in the ordinary custom of the trade. The pens 
are controlled by adjustable cams, as in Black- 
hall’s machine. 

Messrs. Watson, Kampe and Co., of Holborn, 
as agents for Mr. Karl Krause, of Leipsic, make 
a large and miscellaneous display of bookbinding 
and printing machinery, including blocking and 
inking presses with stationary heating-boxes, 
rotary millboard cutting and scoring machines, 
backing machines, and the like, many of 
which show differences in detail from the 
English practice, but not any striking novelty. 
They also show a small platen machine printing 
from the web, which is capable of turning out 
large quantities of work. All the specimens of 
printing machinery are of small size, the difficulty 
of erecting and adjusting larger examples appearing 
to prevent manufacturers from sending them. 
Among those present are noticed three platen 
machines by Messrs. Kritch and Garland, of 
Leeds ; three Minerva machines by Messrs. H. 8. 
Cropper and Co., of Nottingham, and a fine 
Wharfedale machine by Messrs. Dryden and 
Foord, of Lambeth, S.E., none of which, how- 


gives the name to the Exhibition is the worst illus- 
trated of any. 

Winder’s type-composing machines and _ type- 
distributing machines are shown by the inventor, 
In the former the types are arranged in vertical 
slides, one character in each slide, and under the 
lowest type in each slide there reciprocates a finger 
which ordinarily passes backwards and forwards 
without touching it. Each of these fingers is con- 
nected to a key-board, and when the operator de- 
presses the key corresponding to a given letter the 
finger is raised and pushes that letter endwise out 
of the slide and on to a travelling belt, which 
is momentarily arrested to receive it. Under 
certain circumstances as many as eight or ten 
keys may be touched at once, and a corre- 
sponding number of types laid on the band, 
and then delivered on a table, along which 
they are pushed sideways to a picking-up apparatus. 
This consists of a roller reciprocating through about 
90 deg., and provided with a longitudinal slot. 
Into this slot the types are pushed one at a time, 
and are raised to a second table, being turned 
over in the process, so that they lie on their edges 
instead of on their sides. Here they are received 
by a second operator and spaced into lines. The 
machine in the Hall is said to be able to set 
11,000 types per hour, but 8000 to 9000 is stated to 
be the average amount. It was advertised that a 
public demonstration of composing from dictation 
would be given at four o’clock on Wednesday last, 
but it did not come off. 

The distributing machine is much simpler in its 
action. Each type is furnished with an indenta- 
tion on one side, the size or position of the indenta- 
tion being different for every character. The pile 
of type is placed ina long vertical slide, and fed one 
by one along a horizontal channel. At intervals 
along the side of the channel there are feelers 
which make a stroke every time the type is pushed 
out. If the first feeler passes through the indenta- 
tion in the side of the type which has been pushed 
out of the pile, two little arms come out of the 
side of the channel and push the type into a second 
channel from which two other arms deliver it toa 
slide devoted to that character. But if the first 
feeler should descend upon the solid part of the 
type, then the arms cannot emerge from the side 
of the channel, and the type lies still until it is 
pushed forward by a finger to the second feeler, 
and so on in succession until it reaches the feeler 
which corresponds to its indentation, when it is 
thrown out. One boy can manage two distributing 
machines, and deal with 13,000 types per hour. 
Messrs. Dobson and Barlow, of Bolton, are the 
makers. 

Motive power engines are not as fully repre- 
sented at the Exhibition as we should have expected, 
seeing how general power machines are becoming, 
even with jobbing printers. Of course the Otto 
engine is present, and besides it there are three 
other forms of gas engines. Atkinson’s engine, 
which is shown by the British Gas Engine Com- 
pany, of Gospel Oak, London, is a vertical non- 
compression engine, in which the chief novelty lies 
in the slide valve. This is a thin plate with two 
ports cut in it, and so arranged that they first con- 
nect the cylinder to the gas and air supply, and 
then ignite the mixture by affording communication 
with a constantly burning jet. The governor acts 
upon a cock in the gas-pipe, opening or closing it 
according to the requirements of the load put upon 
the engine. The same firm are bringing out a com- 
pression engine for heavier work. Messrs. T. B. 
Barker and Co., of Scholefield-street Works, Bir- 
mingham, exhibit two specimens of the “‘ universal” 
gas engine. In these the gas and air are drawn 
under two ordinary lift valves during the earlier part 
of the stroke until a pawl rotates a plate upon the 
back cover. In this plate there a number of slots, 
corresponding in position to a port in the cylinder 
cover, and hence as the plate is rotated the slot 
and port momentarily coincide. At that instant a 
constantly burning jet is sucked through the slot and 
ignites the mixture, propelling the piston forward. 
It is claimed that this engine is exceedingly simple, 
and that there is no trouble resulting from abraded 
slide valves and the like. The third engine, the 
Bisschop, is thorougly well-known, and has already 
done good service in many small printing offices. 
The show of paper-making machinery is very 
small. Messrs. James Bertram and Sons, of Edin- 
burgh, exhibit a flat strainer or knotter for refining 
pulp, which is a modification of the ordinary flat 
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pumps propelling india-rubber diaphragms, the 
result being a powerful regular action on the sur- 





face of the plates. The same firm show a hand- 
some calender for glazing paper. Messrs. J. and R. 
Shorrock contribute one of Wrigley and Robert- 
son’s Challenge strainers. This strainer consists of 
the ordinary vat and plate frame ; the plate frame 
is suspended to the centre and at the ends, and not 
on one side only, as in the ordinary jog strainers ; 
consequently the whole surface of the plates passes 
an equal amount of stuff. As the whole of the 
plate frame is lifted simultaneously, the amount 
of jog required is so very slight that the dirt is 
not drawn through the plates. <A ‘‘ tidal kier” 
forms part of the same exhibit ; the circulation of 
the lye is effected by dividing the vessel by a grid 
across its centre and slowly rotating it. Thus the 
fluid percolates easily through the mass, and the 
the boiling is effected without violent breaking up 
ofthe fibre by rubbing, or heavy falls. 

Among the miscellaneous exhibits is an exceed- 
ingly ingenious machine by Mr. James Salmon, of 
Manchester, for stapling together the parts of 
light wood boxes. It draws the wire from a reel, 
cuts off the length necessary to form astaple, passes 
it through the junction of the side and bottom, 
or side and end, and then clenches the ends inside. 
The result is an exceedingly strong box, and one 
in which the timber is not split by badly driven 
nails. Machines for the production of eyeletted 
labels are shown by Messrs. Dryden and Foord, of 
London, and Patent Heald and Eyelet Machine 
Company of Stockport. The action of these ma- 
chines cannot be made clear by a description, but 
they attract much attention by the celerity and 
accuracy with which they dotheir work. The blanks 
are fed in one at a time, and are turned out folded 
and eyeletted at the rate of fifty a minute. 

Leaving now the machinery section, we can 
make but a passing allusion to the many articles 
which do not fall within our province. The 
results of various processes of engraving, such as 
zincography, photo-lithography, and the like, are 
displayed in profusion, but apparently more as 
trade advertisements than for the purpose of intro- 
ducing the processes themselves. 

An interesting department of the exhibit is that 
of the prize competitions. To one of these we have 
already alluded, and that was the only one decided 
at our visit ; besides this there is offered five guineas 
for the best column galley, the same amount for a 
locking-up apparatus, and also various sums for 
specimens of art-printing. posting bills, theatrical 
board bills, auctioneer bills, speed and accuracy in 
composing, bookbinding, &c. The samples of 
advertising are on view, and will be of interest to 
all who are in the habit of availing themselves of 
this method of pushing their wares. 


THE STORY OF THE BATTLE OF 
PORT SAID. 
A CHAPTER IN THE History OF THE FUTURE. 
(Concluded from page 112.) 

ANOTHER reason for our having so few vessels 
available to send to the Mediterranean, was that 
our ships after returning from sea and being made 
over to the dockyard authorities were not im- 
mediately repaired when necessary and kept in an 
efticient state until required, the custom being to 
leave the vessel with all her defects, and not begin 
to effect the necessary alterations and repairs until 
a short time before the ship is wanted. The result 
of this is, that our harbours are full of vessels which 
could not be rendered serviceable on a short notice. 

Another very serious question was the enormous 
cost of building our ships. An ironclad is often 
six or seven years in construction, and the sums of 
money expended on alterations is out of all propor- 
tion to the cost of the vessel. The system carried 
out is as follows: the drawings which show all the 
principal arrangements of the ship approximately, 
but not exactly, are sent to a dockyard, and the 
frame is built and plated, this part of the work 
goes very well; then come the minor details, such 
as cabins, small auxiliary engines, pipes, &c. Of 
these there are no drawings, they are put on board 
the vessel as they arrive alongside, in about the 
positions shown on the general arrangement draw- 
ing sent several years previously when the vessel 
was commenced, and to suit the taste of the fore- 
man in charge ; when this part of the work is com- 
plete, somebody has a new idea, and requires room 
for his invention ; this entails pulling down much 
of the work which was complete and putting it else- 
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where, this again interferes with something else, 
entailing further alteration, so that the work is 
often done three or feur times, wasting both money 
and time. 

There is another means adopted for wasting time 
and money. Before anything is put into its place 
a ‘‘mould” as it is termed—that is a framework of 
wood—has to be made and tried in place to see how 
it looks ; when it has been altered to suit the taste 
of the foreman, a superior officer is informed that 
the ‘‘ mould” has been made and is ready for in- 
spection ; the following day this officer arrives on 
board, and, after looking at the mould, tells the 
foreman to move it half an inch further forward 
and see how it looks ; in a day or two, down comes 
the officer again, and is not satisfied with the 
mould, and gives orders for it to be moved an inch 
further aft, which position seems to satisfy him 
when he next comes on board, and the work is 
allowed to proceed ; all this time, often a week, 
the shipwrights who ought to be doing the work are 
waiting for orders to begin, whilst the officers are 
amusing themselves with a model or ‘‘ mould” as 
they call it ; you may be able to form some idea to 
what an extent this is carried if you consider that 
on one small turret ship alone a million square 
feet of timber, half an inch thick, was used for 
moulds; the strips of wood are usually about three 
inches wide, and if they had been placed in a line, 
you would have found that there was enough to 
reach from London to Edinburgh and back. 

The public is greatly to blame for this state 
of things ; it insists on having a long list of ships 
in course of construction, so that it can pretend to 
think that the Navy is being kept in an efficient 
state, and at the same time the Government is 
always afraid to ask for money enough to complete 
any vessel quickly ; the result is that our ships cost 
enormous sums, and are old-fashioned before they 
are finished, besides, in the event of a war, there is 
no possibility of getting them ready for sea till 
long after they are wanted. 

The largest ironclad may be built in three years, 
and there isno reason why this time should be 
exceeded ; the drawings of the vessel should be 
prepared, and the vessel built to those drawings, 
and no alteration should be on any account allowed, 
unless an error be found in the drawings, when the 
ofticer who prepared those plans should be punished. 
The money spent in alterations, improvements, &c., 
in building two ironclads is quite sufficient to con- 
struct a third, and three ‘‘ unimproved” vessels in 
the water would be infinitely more useful than 
two of the most perfect ships conceivable on the 
stocks. On an application to Parliament for money 
to construct a ship, the time when the vessel shall 
be complete should be given, and no excuse should 
be received if that time be exceeded, but the 
senior ofticers in charge should be removed as in- 
competent and otherstake their place. By thismeans 
we might get the vessels being built in the Royal 
Dockyards, completed in a reasonable time. In 
the case of vessels built in private yards, or by 
contract as it is termed, the Government inspectors 
should be made to understand that their duty is 
to see that the materials and workmanship are 
thoroughly good; with materials ‘‘ good” means 
that the quality and strength should be sufficient 
for any strain that might reasonably be expected ; 
the inspector at present appears to consider every- 
thing bad, if it be possible to find anything stronger, 
no matter what it costs, and the position and arrange- 
ment of every little detail has to be changed a 
dozen times to suit his fancy; this entails heavy 
expenses to the contractor and great waste of time, 
for which he has to calculate on estimating the 
cost of a vessel for the Navy. This is the reason 
why all work done for Government isso much more 
expensive than any other, and most certainly it is not 
of a better quality, in fact very much the reverse ; 
there is scarcely a ship in the Navy fit for carrying 
mails across the Atlantic, and fancy the Peninsular 
and Oriental steamers after two or three trips to 
Indian having to be under repairs for six months 
like our Indian troopships. 

Then the boilers in the Navy only last about six 
years, after which they have to be renewed at an 
enormous cost. In merchant ships they last twice 
as long. You ask me why? There are many 
reasons, but they are too long to give you now, so 
you must rest satisfied with the fact. 

Another very important matter was the system of 
repairing vessels that had been incommission. The 
custom was for an ironclad, and in fact any other 
vessel, to return home to be paid off. So soon as 


the stores had been returned, and the crew gone 
away, the dockyard people came on board and 
pulled everything to pieces as the first step towards 
making good defects. This work was carried out 
as quickly as possible. Then most of the workmen 
are removed, and a foreman begins to make out a 
list of defects, with the probable cost of making 
them good. The ship remains in this state, with 
about twenty men on board, doing something or 
nothing for a long time, occasionally for years. At 
last it is decided to ‘‘bring the ship forward for 
commission.” A large number of men are then 
sent on board, and after a few months the vessel is 
ready for sea. 

This way of arranging for repairs fills our harbours 
with unserviceable ships. It would be much more 
sensible if, when a ship is paid off, it were put under 
the charge of the steam reserve, and kept in good 
order until the dockyard should be ready to begin 
and complete such repairs as may be necessary, A 
list of defects should be made out, but nothing 
pulled to pieces, for then, on an emergency, the 
vessel might be commissioned and would be in as 
good a state as when last paid off; she would be 
serviceable, at any rate, for a few months, which 
would be long enough fora modern war. But if 
the vessel be in such a state on her return home as 
to be quite unfit for a short commission, it should 
be repaired immediately, and then made over to 
the steam reserve to keep in order. In all esti- 
mates for repairs, the time required should be 
given as well as the cost, and no excuse received if 
the vessel be not ready by the time given. The 
ship should always be as short a time as possible 
in the hands of the dockyard people, for so long as 
she is under their charge they will find some excuse 
for having men at work and spending money. To 
give you an instance of this, the Neptune, which is 
now in the Mediterranean, was bought from the 
Brazilian Government a few years since, when we 
were expecting a war with Russia. She was worth 
about 350,000/., but we paid much more for her; she 
was ready for sea with guns on board, and might 
have been commissioned any day, but matters were 
arranged and the vessel was not required, so she 
was left at Portsmouth till the year 1883, when she 
was sent to sea; during all these years there were 
men at work on her altering all her fittings, so as to 
make them according to the antiquated Admiralty 
pattern, at a cost of about 100,000/., or nearly a 
third of her original value. It would have been far 
better to have sent the ship to sea for three years, 
and learn whether some of the modern improve- 
ments to fittings are not as good as the ancient 
standard. One alteration was to take out all the 
cabins and make new, because there was one too 
few ; how thankful a lieutenant would have been 
to sleep in a hammock all the time, if he were only 
to receive one-tenth part of the cost of alteration 
by way of compensation for the discomfort. 

There was another very serious defect in the 
administration to which attention was called, the 
whole of which was caused by one word ‘‘ Responsi- 
bility.” Years ago every man was responsible for 
his own work; this has all been changed, and, 
according to the new regulation, the head man is 
responsible for all those under him. This sounds 
very well, and if a rivet boy heats a rivet badly, the 
rivetter is to blame for not seeing that the boy 
heats the rivet well, and the leading man is to 
blame for not making the rivetter attend to this 
duty, and the foreman for having allowed the 
leading man to be careless, and so on till it comes 
to the admiral superintendent, port admiral, and 
at last my Lords Commissioners for executing the 
oftice of Lord High Admiral of the United Kingdom 
of Great Britain and Ireland, &c., are to blame 
because the little rivet boy has not heated the rivet 
well. Now, according to regulation, it is my 
lords who are responsible and should receive the 
punishment, instead of this the boy gets his 
ears boxed, which is, to say the least, very unfair, 
as according to regulation he has done no wrong ; 
this is the comic view of it, but there is another side 
which is very serious ; to explain this I must give 
you an account of the officers in the dockyards. 

A shipwright gets work as journeyman in a 
dockyard, and if he is a fairly good workman and 
keeps good time, he is, after a year or two, put 
upon the establishment, that is, that after a certain 
number of years, he becomes entitled to a pension. 
| It is a system which works well, and should be 
introduced to the engineer class of men. But to 
proceed : when there is a vacancy for a leading 
man, the most intelligent established man, who 
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passes the best examination, is promoted. This 
gives a most excellent set of men for leading hands, 
each of whom has a gang of about twenty men 
under him, and his duty is. to see that these men 
do their duty properly and are not idle, and he 
should remain with his men. The foremen are 
appointed, on a vacancy occurring, by compet’ ive 
examination from the class of leading men; \ «y, 
too, are an excellent set of men, so far as the 
practical part of shipbuilding is concerned, although 
some few may perhaps be rather too fond of trying 
to talk about the theory of wave lines, «Kc. 
Their duty should be, and nominally is, to give 
instructions to their leading men, of whom they 
have ten or fifteen under their orders, and 
look after them, and see that they do their 
duty. The foreman being in charge of the 
whole of the work on his ship, should be really 
responsible for everything; he is subject only 
to the ‘‘constructors” from whom he receives 
his drawings and instructions, and to whom he 
applies in cases of difficulty ; he too should always 
be found on board his ship, although he should 
have an office near, where he can keep the drawings, 
and occasionally make a sketch when necessary. 
You must bear in mind that he is essentially a 
practical man, although there had been the farce 
of making him pass a mathematical examination to 
qualify for the appointment, for from the foremen 
are chosen the constructors ; there is a stiff competi- 
tive examination, in which mathematics goes for 
everything, and writing a good hand nothing at 
all, and the foreman suddenly finds himself in a 
most responsible and difficult position. The con- 
structor’s duty is to receive orders and instructions 
from the Admiralty, and to have them faithfully 
carried out, to make suggestions during the progress 
of the work, and see that all the foremen know 
what they have todo and give them every informa- 
tion required and see that all orders are executed 
and the work is well done ; they have another very 
difficult and troublesome duty, they receive all the 
representatives of contractors, settle all disputes and 
see that contracts are fulfilled ; they have also to 
revise and forward to the Admiralty all estimates 
for repairs, and prevent all unnecessary expendi- 
ture of money ; in fact everything passes through 
their hands and they must know and do every- 
thing. 

There are the same grades and duties in the engi- 
neer branch, but the head of that department is 
called chief engineer instead of constructor; the 
chief engineer and constructor are independent of 
each other, but of course have to work together, 
as usually both have work to attend to on the same 
vessel. 

Last of all is the admiral superintendent ; he is 
a rear-admiral, and is head of the dockyard, and on 
him depends everything. His duties are not 
clearly defined, he is simply the head, and is respon- 
sible to the Admiralty alone. A very difficult part 
of his work is to smooth over the jealousies which 
are constantly arising between the different depart- 
ments; some consider it their duty to visit con- 
stantly the ships in construction or under repair, 
and make suggestions during the progress of the 
work ; others leave this to the captain of the Steam 
Reserve who is under their orders ; some again like 
to see the rough pavement of the dockyard nicely 
weeded and the buildings prettily whitewashed ; 
but what work they attend to is of little conse- 
quence, it is their moral influence over the heads of 
the different departments which is everything, and 
their tact in preventing or settling disputes, and this 
duty is always right well performed. 

You now know the duties of the different officers, 
you must next learn how they are performed, and 
the reason why it is impossible that the different 
grades should attend to the work especially set 
apart for them. You remember that it is always 
the senior officer who has to take the responsibility, 
as it termed, for every mistake ; in other words, 
to take the blame without being punished, and the 
junior has to take the punishment for having got 
his senior blamed for neglect of duty, the result of 
which is that the juniors adhere as closely as pos- 
sible to the written instructions laid down for their 
guidance ; these instructions are frequently being 
issued and are for the purpose of preventing 
imaginary abuses ; they entail so much unnecessary 
work upon the foreman and leading men that 
they are unable to attend to their proper duties ; 
for instance, the foreman has to sign every 
demand note for stores, and there are often three 
or four hundred a day for him ; of course he should 


read them through before signing, because he is 
held ‘responsible ;” then, his drawings being in- 
complete, he has to find out the best way he can 
the positions proposed for the different engines, 
cabins, &c., on his ship, then see what alterations 
are necessary from the original design, then make 
a sketch of what he proposes and take it to the 
constructor, explain and talk the matter over, then 
have moulds made to look at; all this time he 
should be on board his ship looking after the work, 
but he has so much office work that if he can 
manage to spend a quarter of the day or at most a 
half on board, he is very fortunate. 

Next the leading men, who should always be 
with their men to look after them and keep them 
at work; they have to make sketches, or rather 
get their men to make them, of every little thing 
they require from the smithy or other department, 
then send these sketches to the workshops, and go 
themselves repeatedly to see that the work is not 
forgotten ; then, as the foreman has so little time 
to be on board, they must do much of his work for 
him, they must make a note for his clerk of all 
the stores they require, which the clerk copies out 
on the storekeeper’s demand note for the signature 
of the foreman. This necessitates giving an office to 
the leading men, in which you may generally find 
most of themr, one or two remaining on the lookout 
for the foreman or other senior officers, so that the 
newspapers may disappear should there be nothing 
else in the office. Meanwhile the men are left to 
themselves and do just as much work as they 
please, or as little ; they cannot take any interest 
in their work, because, owing to alterations they 
have often to undo their work as soon as it is 
finished ; besides having constantly to wait for the 
approval of the senior officers, or for some trifle 
which is being made in another department, or 
perhaps a bolt or nut from the stores, for usually 
it requires at least twenty-four hours to get a 
demand note written and signed, and obtain the 
article from the storekeepers. 

This state of things is a natural consequence of 
the system of responsibility as it is termed. If any 
error should occur in the written orders or demand 
notes, you can catch the culprit, and punish him 
whilst you blame somebody else, forall papers are 
preserved, so that anybody who has writing to do 
devotes his whole attention to that part of his 
duty, neglecting the rest, for you cannot catch the 
men idling, they are much too sharp ; all you know 
is that enormous sums of money are spent on the 
Dockyards, and that there is nothing to show for it, 
that no mistakes are made, that nobody is to 
blame if work is not done at all, and that our 
harbours are full of dismantled vessels; you 
are told that enormous sums are spent annually, 
and that the country will not give more, and 
it is indeed too true that the money is spent, 
or rather thrown away. For years past we have 
been devoting over ten millions annually to our 
Navy; war is declared and we have to send every 
vessel we can to the Mediterranean to protect the 
Suez Canal, where our fleet is destroyed by that of 
the enemy, which was far stronger than ours. 
While this is going on, the enemy send out a second 
fleet from Cherbourg, to which we had nothing to 
oppose, and which had command of the English (?) 
Channel, burning the towns and levying contribu- 
tions, until the Germans were so good as to send 
their fleet to protect our coast and shipping. Our 
Navy list told us that we had nearly fifty iron- 
clads, and the Admiralty constantly repeated their 
assurances that we were stronger than any two 
of the Continental powers together. 

At any rate, now the public is making inquiries 
as to the real state of things, and after the lesson 
we have had, is unwilling to believe any more of 
these wonderful reports, but insists on our Navy 
being kept in an efficient state ; and if the men at 
present in charge are incompetent, others can easily 
be found who both can and will do their duty ; so 
let us hope that, although we have paid heavily 
for our experience, we may yet derive some ad- 
vantage from the Battle of Port Said. 

LITERATURE. 
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Treatise on the Law of Electric Lighting. By Henry 

CUNYNGHAME, Barrister-at-law (late Royal Engineers). 

London : Stevens and Sons. 1883. 

Tuis is a book of great and unusual merit. It is 
a treatise on a subject which can only be properly 








elucidated by a writer who is equally familiar with 
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legal rules and scientific principles, and it is clear, 
even upon a cursory inspection of his work, that 
Mr. Cunynghame is an expert both in law and in 
science. This is, we need scarcely say, a very rare 
combination, as practical men who have occasion 
from time to time to consult legal text-books on 
questions of engineering or patent law know to 
their cost. We propose simply to give a brief out- 
line of Mr. Cunynghame’s treatise, premising that 
it is of a far more comprehensive character than 
its modest title imports, and that there are few 
matters connected with the development of electric 
illumination, whether regarded from a legal, a 
commercial, or a scientific point of view, upon 
which its pages do not throw fresh and much 
needed light. 

The book is divided into two parts, the first of 
which deals with the strictly legal aspects of the 
subject, and starts with an introductory section 
giving a general view of the position of persons 
or companies undertaking the supply of electricity 
for lighting purposes. The Electric Lighting Act 
of 1882 is in no way designed to interfere with 
the private supply of electricity. It only applies 
to those persons who seek special powers to break 
up streets, to recover their charges by summary 
process, and to acquire property from persons 
otherwise incapacitated by law to convey it. These 
powers are conferred, either by special Act of Par- 
liament, or by licenses granted by the Board of 
Trade, or by Provisional Orders granted by the 
Board of Trade and confirmed by Parliament. 

The powers so obtained, and the mode of pro- 
cedure to be adopted in obtaining them, are pointed 
out in Mr. Cunynghame’s book. The Act of 
1882, and the various Acts incorporated with it, 
are printed in full, with a commentary. The 
object of the Legislature seems to have been to 
confer on electricity undertakers the same powers 
as gas undertakers usually possess, but in return 
to impose conditions considerably more stringent 
than those to which any gas companies are sub- 
jected. The Board of Trade is just on the point of 
issuing its first Provisional Order, for the district 
of Chelsea. This order, with notes, is also printed 
in full, and is of value, as it will serve as the model 
upon which future orders and licenses will be 
granted. A set of forms is appended, for use by 
persons intending to make application to the 
Board of Trade. From an inspection of the 
book, we think there could be no difficulty what- 
ever for a local practitioner, or secretary to a 
Board or company, to carry through a license or 
provisional order up to the final stages, when the 
services of a town Parliamentary agent would be 
required. 

The second part of the book consists of what 
the author somewhat modestly terms ‘‘ Notes 
on Electricity,” but which in reality form a 
connected treatise on electric lighting profusely 
illustrated, and couched in language intended to 
make this difficult subject as easy as possible to 
those previously unversed in it. This end is at- 
tained not, as is too often the case, by shirking 
or gliding over difficulties, but by a thorough ex- 
planation of them. 

The nature of magnetism is dealt with and an 
explanation given of the manner in which metallic 
circuits moved in a magnetic field give rise to 
currents. This leads naturally to a consideration of 
the three types of dynamo, viz., pole armature, ring 
armature, and drum armature machines, and the 
principles of these are explained with care and 
minuteness. The various dynamos in most common 
use are then dealt with and descriptions given of 
installations where they are at work. Some attempt 
is made by the author to estimate their respective 
powers, and the currents they yield, but as he 
explains to us, these estimates have not been made 
from exhaustive experiments, which in general have 
never been made at all, but are valuable rather as 
illustrations of the mode of estimating the work 
done by dynamos than as data from which the 
various dynamos may be compared. 

A general description of are lighting and a par- 
ticular description of incandescence lighting next 
follow, together with a chapter on ‘‘ conductors,” 
in which the author deals with the mode in which 
lamps are placed in circuit and the relative ad- 
vantage and disadvantages of the ‘‘ parallel” and 
“series” systems. A description is next given 
of those electric meters which have as yet been 
practically made, together with the principles upon 
which they are based. Short as it is this may 
safely be pronounced the best description of this 
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evident familiarity with this branch of the sub- 
ject makes us almost wish that he had exhaustively 
treated it. His object being, however, to assist 
those who practise his profession, he has doubtless 
considered it unwise to descend too minutely into 
detail. 

The part of this book that will perhaps be con- 
sidered most open to question is the chapter on the 
cost of electric lighting. The author estimates the 
total charge for a year of 1500 hours to be 141. 10s. 
for each horse-power employed, inclusive of repairs 
and interest on capital outlay both on engines and 
dynamos, but exclusive of lamps and wires inside the 
houses. This gives 0.0138d. per candle power per 
hour, or if we add 0.0025 for the wear of lamps, we 
obtain a total of 0.0163d. per candle power per hour 
for electricity as against 0.0112 per candle power per 
hour for gas (at 3s. per thousand cubic feet). As 
a practical illustration a London house is taken, in 
which the gas bill for a year would be 50/. 10s., 
whereas the electricity bill for the same amount of 
light would be, at Mr. Cunynghame’s figures, 72l., 
or if the maximum rates were charged which the 
Chelsea Provisional Order allows, the price would 
be (including lamps) about 125/. 

We have thus selected a few of the more salient 
features of Mr. Cunynghame’s book in order to 
give our readers an idea of its general scope. 
it contains a mass of valuable and interesting matter 
which cannot be touched upon within the limits of a 
review. We desire to bear emphatic testimony to its 
utility both for the purposes of the lawyer and those 
of the electrical engineer, and to its suggestiveness 
for all who are for any reason interested in the in- 
vestigation of this branch of science. 


NOTES. 

REGISTERING THE SPEED OF TRAINS OVER BRIDGES. 

Mr. D. B. Kacenaar, of the University of 
Utrecht, has invented a novel system of register- 
ing the speed of trains when passing over bridges. 
At each end of the bridge is placed a pedal, fixed 
against the rail so as to be depressed by each 
wheel of the train as it passes. Each depression of 
the pedal makes contact in an electro-magnetic 
cireuit, which acts on needles placed against a cy- 
linder situated at any convenient distance. The 
cylinder revolves by a clockwork movement at a 
uniform speed, and is covered with a sheet of paper. 
While no train passes, the needles mark this with 
straight parallel lines; but the passage of each 
wheel of the train causes a deflection of the needles, 
and the length of bridge and rate of revolution of 
the cylinder being known, the speed of the train at 
both points is easily ascertained, 


Tue British Association. 

The forthcoming meeting, commencing on Sep- 
tember 19, of the British Association is to be held 
in the buildings of the Winter Gardens at South- 
port. These consist of a concert hall, a pro- 
menade gallery, a conservatory, an aquarium and 
a rink, and are to be lighted for the occasion by 
Messrs. Siemens Brothers, who are taking the 
opportunity to show, among other things, the 
systems adopted by them for the electric lighting 
of steamships. There will be eight are lamps in 
the conservatory, in addition to four that are per- 
manently installed there, three arcs in the 
promenade, four in the pavilion, two in the main 
staircase, six in the rink, and four very large ones 
in the gardens. Besides these there will be 160 
Swan lamps. The current will be supplied by five 
generators, each driven by aseparate engine, and 
it will be more particularly in this part of the 
exhibit that the interest will lie. The first is an 
alternate current machine witha separate excitor 
(W'D*‘) driven by ropes in the manner shown in 
the illustration on page 425 of our last volume. The 
remainder are compound wound dynamo machines 
of various sizes each provided with a separate 
Tangye engine and driven by a novel arrangement 
of frictional gearing, of which we shall have more 
to say lateron. Already it has had an extended 
trial at sea and has been found to answer extremely 
well, giving no trouble and standing in an ex- 
ceedingly small space. 


THE ORIENT Liner ‘‘ AUSTRAL.” 

This well-known vessel, which it may be remem- 
bered was capsized in Sydney Harbour last No- 
vember, and raised from her muddy bed at the end 

i : : 
of February, arrived in the Clyde yesterday week 
for the purpose of receiving a thorough overhaul 
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from her builders, Messrs. John Elder and Co., 
and was taken into the Queen’s Dock, Glasgow, 
where she has lain for several days. On Monday 
of the present week, Mr. Francis Elgar, under 
instructions from the Board of Trade, subjected 
her to a number of experiments with the view 
of testing her stability. He will, in due course, 
report to the Board of Trade the result of his ex- 
periments. The fact, however, that the vessel 
steamed light from Australia seems to afford an 
excellent test of her stability, and it is probable 
that the experiments made by Mr. Elgar have rela- 
tion to an estimate of the amount of coal that it is 
thought had been wrongly placed in the coaling port- 
holes. It appears that the Austral makes a con- 
siderable demand upon the dock accommodation of 
Glasgow. She is so much too large for Glasgow 
facilities that at low water her own water-line is 
9 ft. above the water; so that she actually floats 
only an hour or so at high tide. She is to be 
placed in the Salterscroft Graving Dock. At her 
trial trip on the Clyde before being handed over to 
her owners she attained a speed of 174 knots. 
Before leaving Sydney, she was loaded with about 
3800 tons of coal, and she came home by way of 
Cape Horn. 
PuHosPHOR-CopPER. 

Mr. G. Otto, of Darmstadt, has brought out a 
new combination of phosphorus and copper, called 
phosphor-copper, containing 15 per cent. of phos- 
phorus, and intended for admixture with other 
metals. The favourable influence of phosphorus on 
copper and copper alloys is owing to its energetic 
reducing action on the oxygen which they contain, 
the result being extreme closeness of grain, com- 
bined with great elasticity. The new material 
may be added to copper alloys of all descriptions 
without any admixture of tin, such as brass, Ger- 
man silver, &c. ; it can also be used in refining 
copper. It is supplied in tablets weighing about 
2lb. each, 151b. to 20]b. being sufficient for the 
production of one ton of phosphor-bronze, and 
only increasing the cost from one to three shillings 
per cwt. Most of the Continental government 
works have used phosphor-copper for a consider- 
able time with most successful results, and it is 
now being introduced into this country by Mr. G. 
Hartmann, of 16, Great St. Helens, E.C. To pro- 
duce homogeneity in castings, both of this material 
and also of other metals and alloys, the same 
inventor has devised a stirrer or agitator, which 
consists of a handle having at its lower extremity 
a dovetailed groove, into which is inserted a piece 
of chalk, marble, or other mineral capable of 
giving off carbonic acid gas. When the metal 
is molten it is stirred with this instrument and 
large quantities of gas are liberated with great 
force, the result being that a thorough admixture 
of the metal is produced. It is claimed that all 
the gases previously present are expelled, and that 
no trace of the carbonic acid remains, while the 
latter accumulating on the surface, prevents the 
absorption of oxygen from the atmosphere. 


Proposed New Hicu-Levert BrRinGe OVER THE 
TYNE. 

In Newcastle and Gateshead a movement has 
taken very definite shape which has for its object 
the construction of another high-level bridge over 
the Tyne. For a long time a feeling has been 
growing in favour of such a project, on account 
of the dissatisfaction with which the people of 
both towns regard the conduct of the North- 
Eastern Railway Company, in continuing to levy 
tolls on foot-passengers and vehicles making use 
of Stephenson’s famous High-Level Bridge. When 
that bridge was opened in 1849 the rates were 4d. 
and 2d. respectively, for a one-horse vehicle and 
a foot passenger, and for a number of years half 
those rates have been levied. Alderman Hamond, 
who seems to be the leader of the new bridge 
movement in the Newcastle Town Council, puts 
the annual revenue of the railway company from 
tolls at from 15,000/. to 20,0007. Of course if 
there is to be an untaxed bridge, and assuming that 
the railway company refuse to come to terms, it 
must be by combined action on the part of the cor- 
porations of the two towns most immediately con- 
cerned. Primarily, that means a population of 
well-nigh a quarter of a million, and with the 
population immediately surrounding those towns it 
means something like half a million of people more 
or less directly interested in the construction of a 
new bridge. Mr. Laws, engineer to the Newcastle 
Corporation, has proposed a plan showing a new 











high-level bridge which would cost, it is estimated, 
from 150,0001. to 200,000/. In the meantime, the 
matter has been formally brought under the notice 
of the corporations of the two Tyneside towns ; and 
there is every reason to believe that some decided 
progress will be made before many months have 
passed away towards carrying out the proposal. 








NORDENFELT MACHINE GUNS. 

On the invitation of Mr. Thorsten Nordenfelt, a 
large and influential company assembled at Dartford, 
on July 26, to witness the practice carried out with 
the many different kinds of Nordenfelt machine 
guns, ranging from the single-barrelled rifle calibre 
weapon, up to the 2.2 in. single-barrelled 6-pounder 
gun. The practice was carried out at Mr. Nordenfelt’s 
private range, at Dartford, and before the commence- 
ment Mr. Nordenfelt addressed a few words to the 
company explaining his views as to the use of machine 
guns afloat and ashore, and the nature of the me- 
chanism of his various machine guns about to be 
fired. 

The proceedings opened with the firing of the 12- 
barrelled rifle calibre gun, which is similar in all 
respects, but in the number of its barrels, to the 
10-barrelled weapon which has been previously de- 
scribed and illustrated in this journal. Firing for 
rapidity without aiming, 590 shots were discharged 
from this gun in half a minute. 

Then the single-barrelled rifle calibre gun, weighing 
only 131b., was similarly fired, with the result of 
54 rounds in half a minute. This gun has been con- 
structed as a cavalry weapon, or for use with mounted 
rifles, but we doubt whether a single-barrelled rifle 
calibre machine gun is ever likely to be adopted unless 
it be so exceedingly light that it might be practically 
introduced for one or other of the foregoing purposes. 
The 3-barrelled rifie calibre gun, which has a dif- 
ferent and even more simple mechanism than either 
of the other rifle calibre guns exhibited, was next 
fired for rapidity with the result of 186 shots, or 62 
volleys in the half-minute; this gun only weighs 
56 lb., and its portability was shown by the ease with 
which two men carried it over rough ground on its 
tripod stand. This gun, in common with all the Nor- 
denfelt guns of more than one barrel, has independent 
action of each barrel. 

From the 5-barrelled gun, weighing 128 lb., 300 
rounds were fired in the half-minute, and 10 volleys 
(50 shots) in 45 seconds; this gun was then dis- 
mounted from its wheels and axle, and mounted on 
its tripod stand, which forms the trail when used 
with the wheels. The gun and stand were then each 
carried on poles by two men, to show the portability 
of this weapon. 

Next came the 10-barrelled gun, from which 900 
shots were fired in one minute; 100 rounds, with the 
automatic spreading gear in use, in 7 seconds; 200 
rounds at 30 deg. elevation in 13 seconds ; and 200 
rounds at 30 deg. depression in 11 seconds. The 
improved scattering motion was here used, by which 
the bullets are separated 3 ft., so that the 10 shots 
of the volley cover a space of some 30 ft., and to 
throw the following volley to the right or left of the 
preceding one, it is only necessary to turn slightly 
the training wheel. 

This concluded the firing of the small bore guns, 
from which 2580 rounds were fired without a single 
jam, and by one man, thus proving the comparative 
ease with which these Nordenfelt machine guns, 
with the horizontal movement of their firing levers 
can be worked, and also the perfection of their 
mechanism. 

The 2-barrelled l-in. gun (185 lb. in weight), 
designed for the armament of torpedo boats, was 
then fired, at a distance of 50 yards, against a tin. 
steel plate, placed in front of a l-in. iron plate, both 
of which were penetrated by its steel shot. For 
rapidity of fire, 20 shots were discharged from this 
weapon in 6 seconds. A series of firing were then 
made with the 4-barrelled l-in. gun, usually termed 
the ‘‘anti torpedo-boat gun,” with the following re- 
sults: § single shots in 4 seconds, 12 shots (3 volleys) 
in 2 seconds, 100 shots (25 volleys) in 24 seconds. 

The shell-gun practice was then commenced by the 
firing of the single-barrelled 1}-in. 2-pounder gun, 
weighing 3 cwt. At a distance of fifty yards the 
steel shot penetrated three l-in. iron plates; and we 
were informed that at the Portsmouth machine shell 
gun trial in 1881, it penetrated a 14 in. steel plate at 
300 yards. Captain Lord C. Beresford, R.N., in his 
recent lecture on machine guns at the Royal United 
Service Institution, strongly advocated the adoption 
for the Navy of a shell gun of this nature, and we be- 
lieve experiments for this purpose are about to be 
instituted ; and it certainly appears to be a most suit- 
able form of armament as judging from what we saw 
at Dartford, and from the Portsmouth trials of 1881, 
a 14 in. shell gun can combine the features of lightness, 
rapidity of fire, penetrative power, considerable range 
and accuracy. 
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The 2-in. five-pounder shell gun, weighing 6 cwt. 
was then fired for penetration and rapidity with the 
following results: Five l-in. iron plates were pene- 
trated at fifty yards range; six shots were fired in 
fourteen seconds. It may be here noted that Mr, 
Nordenfelt has a 2.2 in, six-pounder under trial at 
Shoeburyness in competition with a Hotchkiss and an 
Armstreng six-pounder gun, The mechanism of all 
the single-barrelled Nordenfelt shell guns is precisely 
the same, though differing of course in size and 
weight. A two-barrelled 1} in. volley firing shell gun 
was shown but not fired; this weapon is constructed 
for use against torpedo boats, when a gun firing small 
shells is required. 

The method of using rifle calibre machine guns in the 
field was then exemplitied, firstly, by the two-wheeled 
infantry or limber carriage, on whicha five-barrelled 
rifle calibre gun was mounted, designed by Lieut.- 
Col. Alt, commanding 29th Middlesex R.V.C. (Central 
London Rangers), and secondly, by the galloping four- 
wheeled carriage, on whicha similar gun was mounted, 
designed by Captain Lord C. Beresford, R.N. The 
infantry carriage, as its name implies, is intended to 
be employed by infantry, and the practical value of 
this idea was shown by the very smart and intelligent 
manner in whicha detachment from the Gun Club of 
the Central London Rangers manipulated it under 
the direction of Captain Armit, late R.N. The 
practice consisted of some battery drill, and then 
advancing at the double, halting, reversing gun, 
opening limber, loading the gun (fixing distributor 
and hopper), aiming, and firing fifty rounds. From 
the order ‘‘ Halt,” ‘‘ Action front,” until the last 
round of the ten volleys (fifty shots) had been fired, 
only nineteen to twenty-four seconds were occupied. 

The trial with the galloping carriage, which was 
drawn by two horses, and on which four men, includ- 
ing the driver, were seated, consisted of a run of two- 
thirds of a mile over rough and hilly ground, and the 
firing of fifty shots at a supposed enemy, at different 
points of the course ; the time from start to finish was 
only 5min. 55sec. The amount of ammunition that 
would be carried in this carriage is nearly 10,000 
rounds, so that it may be considered as being able to 
act independently, while in the infantry carriage 5000 
rounds can be carried, and yet the total weight of gun 
and carriage (loaded) is under 10cwt. Of course it 
was difficult to show the tactics of these methods of 
using rifle calibre guns, but it must have been apparent 
to those officers who have studied the question of the 
future employment of this fourth arm in the military 
service, that if only rightly used, and kept under firm 
control, it possesses many important and valuable 
features worthy of the consideration of our military 
authorities. 

The practice with the Nordenfelt guns must be 
pronounced as an unqualified success, and the vote of 
thanks proposed by Sir T. Brassey on behalf of the 
company well merited. 








FOREIGN TECHNICAL LITERATURE. 

The People’s Budget and Railway Service Gazette 
(Allahabad, June 16) mentions that all the native 
engine-drivers on the Calcutta and South-Eastern Rail- 
way have struck for higher wages, and the redress of 
some other grievances, 

Le Génie Civil (Paris, July 15) contains a long 
article on the history and present condition of the 
Panama Canal works, with a plan of the port of 
Colon and neighbourhood. It also gives a detailed 
description and plan of the line of the proposed Paris 
Metropolitan Railway. 

The Giornale det Lavori Pubhlict (Rome, July 11) 
announces that on the 8th inst. the Act for the recla- 
mation of the Roman Campagna received the royal 
assent, as well as a supplementary one for indemnify- 
ing the workmen employed in case of injury (and 
apparently of sickness) incurred in the work. 

The Giornale dei Lavori Pubblict (Rome, July 18) 
says that orders have been given to commence the 
masonry of the embankment for the Lungo Tenere at 
Rome. A proposal has been submitted to the Minister 
of Public Works for the construction of a pontoon 
ferry, capable of conveying trains of twenty-four 
vehicles across the Straits of Messina. 


The American (Philadelphia, July 7) gives the re- 
sult of the competition for the contracts for construct- 
ing the four United States Navy cruisers. They have 
been awarded to John Roach, of Chester, Pennsyl- 
vania, at the following rates: Chicago, 889,000 dols. 
(177,800/.) ; Boston, 619,000 dols. (123,800/.) ; Atlanta, 
617,000 dols. (123,400/.) ; and Dolphin (despatch boat), 
345,000 dols. (69,000/.) The total of these amounts is 
one million of dollars (200,000/.) less than the United 
Stetes Government spent upon the Tennessee. Three 
firms on the Delaware, and five from other parts of the 
country, sent in tenders. 








A leading article in La Houitlle (Paris, July 8) 
strongly deprecates the Bill laid before the Chamber 
of Deputies by M. Waldeck-Rousseau and some of his 
colleagues, by which it is proposed to create ‘‘ Conseils 
de Prud’hommes,” to settle disputes between mine- 
owners and miners, similar to those which now exist 
in France to regulate trade differences; and also to 
allow miners to elect delegates, who shall accompany 
the Government inspectors in their surveys of the 
mines, with a view to their safety, and take part in 
their inquiries into the causes of accidents. It is 
urged that such changes would lead to a subversion 
of discipline, depreciate the value of mines as property, 
and (in the matter of inspection) create a divided re- 
sponsibility, which would actually diminish the safety 
of the mine. 

M. Gazan, a manufacturing engineer, writes to La 
Meétallurgie (Paris, July 4) on the subject of the opinion 
expressed at a recent meeting of the Iron and Steel 
Institute—that ‘‘ the chemical composition of the steel 
has only a secondary influence upon the resistance of 
the rails, everything depending upon the temperature 
at which they are finished in the rolling-mill.” He 
contirms this, and states from his own experience that 
bars which were finished at a bright red-heat (and 
which were recognisable after cooling by their blue 
tint) were more fragile under tests by striking or 
flexion than those finished at a lower temperature, 
which are covered in cooling by a layer of reddish 
oxide. In the first case, the fracture presented o 
crystalloid—in the second, an amorphous-—structure. 
It is his opinion that at the bright-red temperature 
the particles of iron have sutfticient liberty of move- 
ment to allow of their grouping themselves into the 
crystalline form, which is not the case at lower 
temperatures ; and that, consequently, if bright-red 
iron be subjected to mechanical work (such as forging 
and rolling) until it has cooled down, it will have no 
opportunity of crystallising. 


Le Moniteur Industriel (Paris and Brussels, July 13) 
urges the fortification (so to speak) of the Channel 
Tunnel by means of water, as a precaution to be 
adopted at the French end, equally with the English, 
and which ought to secure both nations from any fear 
of invasion. The system proposed is: A small inter- 
mediary basin, somewhat inland, with communication 
which can be opened and closed between the sea on 
the one hand and the tunnel on the other; a steam 
engine, rotary pump, pulsometer, &c., for pumping 
the water in and out. The admission of 176,000 gallons 
of water would render the tunnel impassable, without 
destroying the apparatus for illumination, telegraphy, 
&ec., which it would contain, and could be extracted, 
when the danger was over, without excessive expen- 
diture of time and money. 

The same number contains a note on the system of 
M. Harmet, chief engineer at the Steel Works of 
Saint-Etienne, for tempering steel tubes for artillery 
barrels. These have hitherto been entirely plunged 
in oil, so that cooling begins simultaneously on the 
outer and inner surfaces. M. Harmet argues that the 
result of this is to create three different zones of 
cooling in the thickness of the metal, the central one 
of which only begins to contract when the two outer 
ones are already set. The tensions of the metal con- 
sequently vary towards a line in the middle of its 
thickness, instead of being concentric with the axis 
of the tube. M. Harmet proposes to attain this latter 
result by simply filling the tube with water, and 
applying none to the exterior. 

The Moniteur Industriel (Paris and Brussels, July 19), 
in writing of the Amsterdam Exhibition), remarks that 
England is conspicuous by the insignificance of her 
exhibits, and would have done better to form no 
section at all. France occupies the most important 
place in the hall, and has the largest number of 
exhibitors. 

It also announces that on the 18th instant the 
French Minister of Public Works signed the convention 
between the State and the Western Railway Com- 
pany, according to which the company is to lay down 
nearly 1000 miles of new track, abolishes the higher 
rates on Sundays, and agrees to establish workmen’s 
trains for Paris. The State guarantees a profit of 
38.50 francs (14s.), and does not share the profits until 
they amount to 50 francs (18s. 1d.) per kilometre. 


The Iron Age (New York, June 14) quotes the 
report of a competitive trial between a Gates anda 
Blake-Marsden stone-crusher, held at the quarry of 
Messrs. Carpenter Brothers, Meriden, Conn., on 
May 30. The Gates crusher (9 by 14) crushed 9 cubic 
yards of stone in 20 min. 30 sea., while the Blake 
crusher with Marsden’s improvements (9 by 15) took 
64 min. 30 sec. to do the same quantity, the kind and 
size of stone being the same in each case. Both 
machines were run from the same shaft. 

The American Iron and Steel Association have just 
issued a statement of the number of furnaces in blast 





in the United States on June 1. Out of 688 furnaces 
351 were then in blast, 66 having been blown out 
since January 1; 27 more are shortly to be put 
out of blast, chiefly anthracite or bituminous. Some 
of both numbers are, of course, merely blown out for 
repairs, Owing to the low price of iron a decrease in 
production is to be expected. The following Table 
shows the comparative condition of the blast furnaces 
of the country on January | and June 1, 1883: 


In Blast. 


a 
| Out of Blast. 
| 


Fuel used, 
| Jan. 1.| Junel. | Jan. 1. June, 


| 


Anthracite 
Bituminous 
Charcoal... 


161 
127 
129 


417 


137 
109 
105 


351 


The Zron Age (New York, June 28) publishes a long 
paper read before the American Institute of Mining 
Engineers by Mr. W. A. Goodyear, M.E., of New 
Haven, Conn., on the subject of ‘* Water Gas as Fuel.” 
The author has devised an apparatus by which water 
gas can be produced at a sufticiently low cost, and in 
sufficiently large quantities to allow of its profitable 
use as fuel. He calculates that the maximum flame 
temperature of average London illuminating gas is 
5146 deg. Fahr., of Siemens generator gas 4270 dey. 
Fahr., and of his water gas 5375 deg. Fahr. Mr. Good 
year considers it safe to assert that, in practice on a 
large scale, the equivalent of 50,000 cubic feet of such 
gas can be obtained from each 2000 lb. of anthracite, 
which, taking anthracite at 4dols. (16s. 4d.) per ton, 
would bring the cost of the gas, as material, to only 
8 cents (4d.) per 1000 ft. 

The same paper mentions that the Chicago Railway 
Exhibition closed on June 23, with a financial loss. 
This was due to the confusion of the first two weeks, 
and would have been remedied if it could have been 
kept open for two weeks longer. This was, unfortu- 
nately, impossible, as the building is let for, other 
purposes, The Exhibition has only been open for a 
month. 


The Overland Summary (Calcutta, June 23), reviews 
the statistics of accidents on the Indian railways for 
the fourth quarter of 1882, and shows that, as com- 
pared with the corresponding period of the previous 
year, the nuinber of accidents had decreased 1.72 per 
cent., while the train mileage had increased 3.09 per 
cent. The accidents were also of a less serious nature, 
74 persons being killed, and 137 injured, against 85 
and 169 respectively. The number of collisions had 
decreased by half. The greater part of the accidents 
occurred on unfenced portions of line, and largely 
resulted from cattle straying on to the railway. 

The Bulletin du Musée Commercial (Brussels, July 
21), publishes a letter from the Belgian Legation at 
Rome, in which statements made in Parliament by 
the Minister of Public Works are reported, referring 
to the competition of English and German coal in the 
market of Milan. Signor Prinetti, a deputy, was 
desirous that the railway freights between Genoa and 
Milan should be lowered, in order that English coal 
should be obtainable at lower prices in the latter city ; 
but the minister pointed out that such a diminution 
of charges weuld entail a serious loss to the railways, 
and that at present the coal from the Soar district is 
unable seriously to compete with the English coal, 
which still mantains its command of the market. The 
Germans are, therefore, still agitating for a reduction 
in their favour of the St. Gothard Railway rates. 








Tue Towcester Water Works.—The works for a 
supply of water to Towcester were opened last week. 
The town is now furnished with an excellent supply of 
water by gravitation ; the source of supply is the oolite 
hills on the south-west of the town. The cost has been 
under fifteen shillings per head of the population. The 
scheme has been carried out by the Rural Sanitary 
Authority from the plans of their engineer, Mr. John 
Eunson, C.E., F.G.8., of Northampton. 


Tue Exvecrric Rattway AT BricHToN.—The electric 
railway constructed on the Brighton beach by Mr. 
Magnus Volk, the corporation electrical engineer, was 
formally opened on Saturday last. The line is about a 

uarter of a mile in length, and runs along the beach from 
the entrance to the Aquarium to the Chain Pier. The 
metals are 24in. gauge, and are laid on longitudinal 
sleepers ; the track has a considerable rise eastwards, in 
order to clear the top of the two groynes which cross its 
course, rising 32 in. to the first, and 16 in. to the second. 
The driving machinery consists of a Crossley two horse- 
power engine, and a Siemens D 5dynamo. The current 
is conveyed to one of the rails, and passes from thence 
through the wheels of the car to the motor. Ten persons, in 
addition to the driver, can be carried at a rate of about 
six miles an hour on the level. 
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GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron ‘warrant market 
was firmer last Thursday, in consequence of the rumours 
of a movement amongst the coal miners for an advance of 
wages, and prices closed at an advance of 2d. per ton. 
The market had just closed when a statement was made 
that in one pit in the Hamilton district the men were out 
on strike, which caused some excitement amongst the pig- 
iron brokers. Transactions took place during the fore- 
noon at 478. 6d., 47s. 5$d., and up to 47s, 64d. cash, also 
at 47s. 8d. up to 47s. Yd. one month, with buyers at the 
close offering 47s. 64d. and 47s. 9d. cash and one month 
respectively, and sellers near. On afternoon ’Change 
business was done at 47s. 7d. and 47s. 64d. cash, also at 
47s. 94d. and 47s. 9d. one month, and sellers at "the close 
were wanting 47s. 7d. cash and 473, 93d. one month, with 
buyers near. Friday’s market opened stronger, and a 
further advance of 1d. per ton was secured, but by the 
close that gain was lost. On the week, however, there was 
an improvement in price to the extent of ihd. per ton. 
Business was done during the morning at 47s. 7d. to 
47s. 8d. cash, also at 47s. gid. up to 47s. 104d. one month, 
buyers at the close offering 47s. 8d. cash and 47s. 104d. 
one Month, and sellers asking 4d. per ton more. In the 
afternoon there were transactions at 47s. 74d. and 47s. 64d. 
cash, also at 47s. 94d. and 47s. “d. one month, and the close 
was buyers at 47s. O4d. cash and 47s. 9d. one month, and 
sellers near. Monday, being Bank Holiday, was a dies 
aon amongst the pig-iron brokers and merchants. 
Yesterday’s market was very flat, and the amount of 
business done was of moderate extent. Transactions 
were reported on forenoon ’Change at from 47s. ota: 
down to 47s. 4d. cash, also at 47s. 84d. down to 47s. 64d 
one month, and there were buyers at the close of the 
market offering 47s. 4d. cash and 47s. 64d. one month, 
with sellers near. Business was done during the after- 
noon at 47s. 44d. and 47s. 4d. cash, also at 47s. 64d. and 
474. 6d. one month ; and at the close of the market there 
were buyers offering 4d. per ton lower. A still lower 
range of prices was reached to-day, the close of the 
market showing a decline of 2d. per ton. Pe were 
transactions in the forenoon at from 47s. 3d. down to 
47s, 2d. cash, also at 47s. 5d. down to 47s. ae one month, 
and the close was sellers at 47s. 24d. cash and 47s. 4}d. 
one month, with buyers near. The market was quiet in 
the afternoon, with business reported at 47s. 2d. and 
47s. 14d. cash, and 47s, 4d. one month. The firmness 
ruling a few days ago has received a check, but it is not 
generally believed that it will be of long continuance. 
Only a restricted amount of business is doing in warrants, 
and the buying towards the end of last week was the result 
in some measure of ‘‘ bears” making an effort to cover. 
From New York reports have recently been received 
stating that the market for Scotch pig iron continues to be 
firm, but without any change in prices. There is less 
business doing in the Glasgow pig-iron market for the 
United States, and freights are consequently somewhat 
easier. Orders are coming to hand for Canada and from 
the Continent, the latter taking a full average delivery. 
The demand from abroad is, on the whole, very satisfac- 
tory, the shipments to almost all parts being well main- 
tained, while the quotations for makers’ iron are steady. 
Dulness is still the rule in regard to hematite pig iron. 
There is practically no change to report in the prices, and 
not many contracts of special importance have recently 
been made. During the seven months of the present 
year the shipments were about 370,000 tons, or fully 
2000 tons over those of the corresponding period of last 
year, whereas three months ago they were 11,000 down as 
compared with those of the corresponding four months of 
1882. Atthe end of July there were 115 blast furnaces 

n actual operation, as against 109 at the same time last 
year, and the stock in Messrs. Connal and Co.’s public 
warrant stores was reduced 25,000 tons on the seven 
months. The prices at that time, however, were about 3s. 
per ton under those ruling at the end of July, 1882. Large 
quantities of pig iron are being consumed both in the 
foundries and in the malleable iron works. Last week’s 
shipments amounted ag 14,302 tons, as against 14,058 tons 
in the preceding week, and 13,579 tons in the correspond- 
ing week of last year. Of the total there were shipped— 
to the United States, 2700 tons; to Canada, 1105 tons; 
to Australia, &c., 375 tons; to France, 570 tons ; to Italy, 
1275 tons; to Germany, 930 tons; to Russia, 2060 tons ; 
to Holland, 1124 tons; to Spain and Portugal, 102 tons; 
and lesser quantities to other countries, The stock of pig 
iron in Messrs. Connal and Co.’s warrant stores stood 
yesterday afternoon at 584,452 tons, as against 584,138 
tons yesterday week, showing an increase of 314 tons for 
the week. 


The Steel Company of Scotland—Declaration of Dividend. 
—Ata meeting held to-day, the directors of the Steel 
Company of Scotland agreed to recommend (subject to 
audit) the payment of a dividend at the rate of 11 per 
cent. per annum for the year ending July 12, 1883, after 
writing off for depreciation 17,000/., adding 5000/. to the 
reserve fund, and carrying forward 3300/. to next year’s 
accounts. This announcement has caused a good deal of 
interest in certain circles this afternoon. Of course, steel 
is ‘‘ in the ascendant.” 


Clyde Trust Works.—Mr. James Deas, engineer to the 
Clyde Navigation, has just presented his report for the 
last quarter of the financial year to the Clyde Trust. It 
deals with a number of interesting matters, both in the 
harbour of Glasguw and in the lower reaches of the river 
so far as the authority of the Trust extends. Speaking of 
the quarter’s dredging, Mr. Deas states that the total 


amount of material dredged and excavated was 310,500 
cubic yards, including the work done in the upper and 
lower harbours, Stobcross Dock, and the river, as com- 
pared with 383,492 cubic 


yards in the corresponding 


y 
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quarter of tet year, whiten dine wasa waned a " as diode: |ton and angles at 5. 10s. per ton, oo 2} per cent. at 


ing going on in Stobeross Dock. 
the “dredgings were deposited in deep water near the 
mouth of Loch Long. The total quantity of material 
dredged during the financial year ending 30th June, 
1883,was 1,224,440 cybic yards, and there were five 
dredgers and one steam digger (Deas and Nairn’s) 
engaged in the work. In connexion with the formation 
of Stobcross Dock there had been dredged up till 30th 
June, 2,828,833 cubic yards of material. Between 10th 
February, 1874, and 30th June, 1883, the income from 
sales of sand amounted to 8096/. 193. 2d. The boring and 
blasting of the south half of Elderslie Rock, near Ren- 
frew, are still going on, and — last quarter the total 
length of the holes bored and blasted was 3988 ft.— 
making, in all, 38,307 ft. It is intended to continue the 
operations until the rock, which is part of a trap dyke, 
has been removed so as tu give a uniform level of 20 ft. at 
low water. The boring is being done by Colonel Beau- 
mont’s diamond rock-boring machinery, and in the blast- 
ing operations dynamite, blasting ge Jatine, and other 
powerful explosives have been employed from time to 
time. Rapid progress is being made with the excavating 
operations on the site of No. 2Gravimg Dock, Salters- 
croft, Govan, and in providing the necessary facilities 
for proceeding with the construction of the permanent 
works 

Clyde Shipbuilding Trade.—The output of new shipping 
on the Clyde during the past month was on a larger 
scale than that of the corresponding month of any former 
year, and considering the fact that the output scarcely 
represents the launches of three weeks, owing to the 
occurrence of the annual holidays, it compares very 
favourably with the large outputs of several previous 
months of the present year. Twenty-eight vessels were 
launched during the month, of a total “of 30,144 tons, 
being an increase of almost 2000 tons over the turnout in 
July of last year, and 22,000 tons over that of July, 1878. 
During the seven months of this year 169 vessels were 
launched, of a total of 226,130 tons, considerably more 
than double the tonnage launched in the corresponding 
period of 1879, and even 30,337 tons over the outputs 
in the corresponding seven months of last year. Ten 
of the vessels launched last month were screw steamers 
of from 3550 tons down to 1000 tons; nine were screw 
steamers down to 400 tons; two were steam yachts 
of a total of 237 tons; one was a paddle steamer of 1215 
tons; three were sailing ships of a total of 3192 tons ; and 
there were three barges of a total of 1200 tons, which were 
built by Messrs. Robert Duncan and Co., Port-Glasgow, 
for the Irrawaddy Flotilla Company, of Rangoon. The 
** Anchor” Line steamer Persia, 3550 tons, and 480 horse- 
power nominal, was the largest vessel put into the water 
last month ; she was built by Messrs. D. and W. Hen- 
derson and Co., for the British India Steam Navigation 
Company. Messrs. William Denny Brothers launched 
the Nuddea, 3000 tons; Mr. W. B. Thompson launched 
the Kwang Lee, 2400 tons, for the China river service ; 
the Cairngorm, a Thames and China steamer of 1900 
tons was launched by Messrs. A. M‘Millan and Sons; 
and three steel steamers of 1700 tons each, for the Cana- 
dian lakes, were launched, two by Messrs. Aitken and 
Mansel, and one by Messrs. Charles Connell and Co. 
It is interesting to note that nearly one-half of the 
tonnage launched on the Clyde last month was made up 
of steel vessels. 


The Solway Viaduct.—On Thursday of last week the 
viaduct over the Solway was crossed from end to end by 
a locomotive for the first time since the last Saturday in 
January, 1881. Messrs. Dixon and Thorne, the con- 
tractors, completed the work of restoring the structure 
some days ago, and on Thursday Mr. James Brunlees, 
C.E., the engineer of the bridge, made an inspection of 
it. Up till that time the bridge had not been visited by 
the Board of Trade inspector. 


The Senior Whitworth Scholar 
Whitworth Scholarship (value 
just been awarded to Mr. James Hamilton, demonstrator 
in engineering, Mason’s Science College, Birmingham. 
Mr. Hamilton is a native of Kilncadzon, Carlisle (Upper 
Ward of Lanarkshire), in which town he learned the trade 
of mechanical engineering. He was for some time in the 
employment of Messrs. R. Napier and Sons, Glasgow ; 
and he studied in the Watt Institution, Edinburgh, ob- 
taining its diploma and the Princess Alice Memorial 
Mage in mechanical drawing. He afterwards assisted 
Mr. James G. Fairweather in conducting evening classes 
in the Institution. Two other young Scotchmen are 


for 1883.—The highest 
200/.) for this year has 


mentioned in this year’s year’s list of Whitworth Scholar- | 


ship awards, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was not 
such a large attendance on ‘Change as usual, and the 
amount of fresh business transacted was small. Prices 
were rather weaker. No. 3 Cleveland pig was selling at 
39s. per ton f.o.b. Tees, and even a trifle less than this 
figure was accepted for a few parcels. Shipments con- 
tinue good, and it is expected that this month the exports 
of iron and steel from the port of Middlesbrough will 
exceed the average. Advices from America and the Con- 
tinent are less encouraging than they were a month ago. 
There is a steady home trade being done. 

Cleveland Pig Tron.—Of 164 blast furnaces in the North 
of England, 118 are in operation, 46 being idle. 

The Manufactured Iron Trade.—There is no altera- 
tion in this industry. Prices continue low, owing to the 
ke:n competition. Ship plates are offered still at bl. per 


Almost the whole of | works. 


| 


| would be a lasting benefit to the people of Hull. 





All over the district the mills and forges are 
running full time, but this satisfactory state of affairs will 
be interrupted this week and next by the Redcar and 
Stockton races, 


Engineering and Shipbuilding.—There is plenty of work 
going on in the North, and the Tyne, Wear, and Tees 
present a very active appearance. The busy shipyard 
of Messrs. R. Dixon and Co. on the latter river will be 
kept in full swing for the next nine months. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Samuel For and Company, Limited.—The report of the 
directors, which has just been issued, states : The balance 
sheet, as at 30th June, 1883, is annexed, and shows a 
net profit for the year of 41,565/. 1s. 1d., which, added to 
662/. 3s. from last year, gives a total of 42,227s. 4s. 1d. It 
is proposed to declare a dividend at the rate of 15 per 
cent. per annum, towards which an interim dividend at 
the rate of 10 per cent. per annum was paid on the Ist of 
March last. This will absorb 36,000/., leaving 62271. 4s. 1d. 
to be carried to the next year’s account. Mr. Samuel 
Fox retires from the direction by rotation, and is recom- 
mended for re-election.—Mr. Samuel Fox, James Halli- 
day, Frederick Bardwell, Horace Walker, directors. 
Stonebridge Works, August 6, 1883. The capital con- 
sists of 3000 shares of 100/. each, 80/. paid, the reserve 
fund standing at 45,0001. 


The Sheffield Wagon Company, Limited.—The report of 
this company has been issued and states: ‘‘ The directors 
beg to present their thirty-first half-yearly report and 
balance sheet to 30th June, 1883. Fifty-six wagons on 
hand have been placed on purch ase lease during the past 
half-year. The annexed profit and loss account shows a 
balance of 16947. 6s. 2d. to debit whieh is carried forward 
to next half-year. There is also a large claim for solicitors’ 
charges, which still remains in abeyance.” W. J. 
Thompson, chairman. The balance sheet shows the 
items, “‘ By suspense account, re J. U. Wing, January 1, 
1883, 18,107/. 17s.; add solicitors’ costs re settlement 
with bank and bankruptcy proceedings, 96/7. 18s. 2d. 


The Hull Ferryloat Dock Improvement.—The itnmvrove- 
ment works in connexion with the Ferryboat Dock and 
Victoria Pier having been completed this week, the final 
meeting of the Ferryboat Dock Committee, which has 
had the carrying out of the work under their char. ge, has 
been held at the Town Hall, the mayor (Alderman Leak) 
in the chair. The Mayor said they were called together 
at the request of Mr. Sharp, the borough engineer, who 
would present the certificate for final payment on account 
of the Ferryboat Dock improvement. The certificate was 
for 1643/., and completed the matter. Everything had been 
arranged - with Messrs. Storry and Jagger, the contractors, 
On the motion of Mr. Raven, seconded by Alderman 
Chapman, the certificate was accepted, and the amount 
ordered to be paid. The mayor said their business was 
now at an end, and they could not do better than inflict 
suicide upon themselves as a committee. Alderman 
Chapman then moved, and Mr. Wheatley seconded, a 
resolution dissolving thecommittee. This was a greed to. 
Mr. Aansel moved a vote of thanks to the mayor for the 
able and energetic manner in which he had presided over 
the busines&’ of the committee. He believed the work 
Mr. 
Stirling, in seconding the motion, said he was glad that 
the improvement had given even more satisfaction to the 
public than the committee had anticipated. The motion 
was carried. 


Advance in the Price of Coal.—There is rather more 
activity in the coal trade, and several of the South York 
shire collieries are sending s large supplies to the London 
market. The increased demand has made prices some- 
what tighter, and on Wednesday notification was received 
in Sheffield, not only from South Yorkshire, but from North 
Derby shire coalowners of an adv ance, dating from August 
Ist. The Sheepbridge Coal Company have advanced 
their best sorts 9d. per ton, and Edmund’s Main 6d. per 
ton. It may be said generally, in fact, that best qualities 
have advanced 1s. per ton, and commoner kinds 6d. per 
ton, although some docal dealers are keeping to old prices. 


The Tinsley Rolling Mills Company, Limited.—The 
annual meeting of the shareholders in this company has 
been held at the offices of Mr. W. Wi ing (the company’s 
auditor), Market-place, Mr. C. A. Branson, the chair- 
man, presiding. He proposed the adoption of the directors’ 
report, which showed that the net profit for the year, in- 
cluding the balance from last account, was 12697. 1s. 6d. 
He referred generally to the business of the c mpany, 
and remarked upon the strong competition which they had 
experienced. The report was adopted, and a dividend of 
12s. per share, being equal to 10 per cent. per annum, 
was declared, pay able on August 10. A resolution w as 
passed i satisfaction at the way the company’s 
business had been managed, and the vacancy on the 
directors’ board, caused by the death of Mr. Shirt, was 
left to that board to fill up. Mr. W. Wing was unani- 
mously re-appointed auditor to the company. 








Maprip InpUsTRIAL EXHIBITION.—This exhibition is 
now closed for the summer, but will re-open on September 
1. It includes plans and models of the principal mines and 
public works of Spain, specimens of its ores and other 
productions, &c. ; and enables the visitor to realise the 
point of industrial (and especially metallurgical) progress 
which Spain has at present attained. The Snglish 
Orconera Iron Ore Company has a fine exhibit, in com- 
bination with other foreign companies for w orking 
Spanish mines, 
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ILLUSTRATED PATENT RECORD. 








_ (Ave. To, 1883. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


AUGUST 6, 1883, 


In the Cases of Inventions communicated from Abroad the 
Names, d&c., of the Communicators are given in Italics 


after the Applicants’ Names. 





Nos. NAMES, &c., 


and 
Dates. OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





July31 

3727 | Brookes. Shepard. 

3728 | J. 8. Muir, London. 

3729 | A. Shedlock, New | 

York, U.8.A. 

3730 | R. Holliday, Hudders- | 
field, and W. R. 

Hodgkinson, London. 








3731 | Thompson. Du Bois. | Locks or dams. 
3732 | | Seempeon. Mathieu. | Carbonising wood, &c 
3733 | M.H. Dement, London. Type matrioe machine, 
| | _ specification). 
3734 | M.H. Dement, Lendon.| Putting stereotyped 
| column, &c. 
cation). 
3735 Aiton. King. Bestzo-Gynamio machines. 
3736 e. Couch. Hats, caps, & 
3737 | E aris.| Umbrellas, parasols, &e. 
3738 | a C. Johnson and S. | Barb fencing. 
| _ E. Phillips, London, é 
3799 | Haeffaer. Mahla. Pencil cases, &c. 
W. Helliwell, | Water-closets. 
wa ” priehouse, Yorks 
3741 | W. H. Symington, | Stays or corsets. 
Market Harborough. ; | 
3742 | A.S. Bower, St. Neot’s, | Regenerative gas-lighting apparatus, 
unt., horp, 
Whitefield, Cc. 


bury, Leeds. 
3744 | ay Rosskam. 
3745 | H. = ‘veeemea 


3746 | H. eM Wellbourne, 


London. 
3747 | Lake. McTighe. | Nut-lock. (Complete specijication). | 
3748 | A. Brehmer, Leipzig, | Bindi (Complete specisica- 
&G. Brown, Glasgow tion) 
| Releasing harnessed cattle. 


3749 | W. Corbould, London. 
3750 


ry 


375: 
Lee, London. 
3752 | Johnson. Josia, 
3753 | J. Jefferies, Gravesend, 
and C. Thomson, 
London. 
3754 3 M. Tate, London. 
3759 | J. and T. Webb, 
ventry. 
3156 | Edwards. oe og 


3757 | E. Pratt, Uxbridge, 
Fg) | Edwards. Appelt. 


‘318 | | 3. Faulkner, Great 
Yarmouth. 


3760 | FJ. ‘Austin, London. 
3761 | e Griffith, Manchester 
3762 | oo and W. 8. 
we London. 
3763 | G. . erotizky, Ham- 


3764 | xls Reynolds. 
3765 | H Topham, Man- 


" ches 
3766 | J. H. Topham, Man- 


ches 
g7er | J. and E. Gledhill, 
| °* Huddersfield. 





3768 | W.Dickinson,Manches- 
r. 

3769 | N. _- Ly aa! 

3770 | R. ailen, Walver- 


3771 | | mewburn.” Howard, 
3772 | W. tig Hulse, Man- 


ches 
ar | Bs Forrest, Glasgow. 
Samson, Dundee. 
ais | iT ‘W. Webber, Kelly- 
al _ Athy, Queen’s 


wie , R. “Watiwor, Man- 
c r. 

3777 Brookes. Sanders, 

3778 F. U.  aaaae Birming- 


3779 Brower. La Société 
Anonyme des Ate- 
liers de Construction 
Mecaniqueset d Ap- 
pareils Electriques. 

3780 | R. Wood, Manchester. 

3781 | T. Clarke, Sheffield. 

3782 | T, M. Morris, London, 

3783 | J. P. Bayly, London. 


a8 J. PR acon” New 


E. Ludlow, Birming- 


E 
4 
& 
eer 
ay 
g 


| 


| 





3787 | L.J. Pirie, Birkenhead, 
| and H. 


Londo: 
3788 | Boult. 


on. 
Wiistner. 


3789 | Edwards, 
Paaje. 


| Packing, &c., plates in piles. 
| a. (Complete - ‘cee 


k drilling machines 
Obtaining colouring matters. 


Looms for weaving. 


Carbonising woollen 


rags. 
Combined pot, urn, or other vessel. 
| Tobacco pipes, cigar, &c., holders, 


J. ——. Newcastle- | “ Dollying” clothes, &c. 


n-Ty ne 
J. “Hickisson and W, | 


Pencils, pencil-cases, &c, 


| Engraving glass, &c. 
Cleaning the 
boilers, &c. 


pees. heating, &c. 
Tricyc! 


Making shoes and boots. 
Mowing and rea 


ee. 
Coating drawing-rollers of spinning 


machinery. 
Trawling shafts. 


Flushing and antiseptic tank. 


— 


Electric clocks. 


Street cleaners and snow removers, 


Supporting trousers. 


Printing, gumming, and separating | 


Gonstrustion of shear legs, 
Invalid couches. 

Food for infants. 

Gates. 

Envelope machines. 


Machinery for cutting metals. 


Manufacture of glass tablets. 


Automatic stopper for bottles, 


Construction of roofs. 


Grinding, glazing, &c. 


Producing golden sulrhuret of anti- 
mony. 
Gongs or bells for bicycles, &c. 


Electric arc lamps. 


Shoes for horses, &c, 
Razors and razor sheaths, 
Transmitters for telephones. 





meleey ‘locomotive exhaust appar | | 


ratus. 


Setting and distribution of type. 


Fog signals for railways. 


¢ ,| Plaiting machines for candle wicks, | 
Findlay, | é&c. 


| Chimney cowls. 
Paape and} 


Washing clothes, &c, 








(Complete 


line strips in! 
(Complete specifi-| 


interior of steam| 


air pads. 
Gun carriages and gun stocks. 














Nos, | 
and | NAMES, &c., ABBREVIATED TITLES, &c. 
Dates, | OF APPLICANTS, 
Aug. al | 
| 3790 | E, B. Price, Portrush, Susemnatio brakes for tramway cars, 
Cc. 
go | Clark. Shortt, Direct-acting pumping engines. 
“3182 | Henderson. Olivier. | Egg Senaiieine with rotatiug Nate. 
3793 | W. ig pes, Cunine- Manufac’ of Devonshire, 
| e cream 
3794 | | J. Miter, Canoe. Applying p printed designs to stone- 
ware, 
3795 G. i. London. Life-boats 
3796 | W. A LS , pean, Man- | Embroidering frames, &c. 
Cc. 


3797 | J. Heap, Ashton- under-| Screw nuts. 


Lyn 
3798 | T. T. Y Crook, Bolton, 
3799 | Haddan. Munnem. 


| Mills with vertical runners. 
| Weighing apparatus. 


3800 | A. M. F. Caspar, Lon- | | Feapactas and painting photographs, | 


| don. 
3801 Olombel. 
3802 | P. Burns, Gillis, and | Dobbie machines for weaving. 
| &.@. Macrum, Mil- | 
| ford, Armagh. 
3803 | Lake. jem and) Packing cases for bottles, &c. 
| De Hundermark. | 
3804 | W. J. Williamson, | Furnaces and fireplaces. 


Deptford. 
J.B. Petter, Yeovil, 


3805 fe | Ovens and doors of same. 
| m. | 
3806 | Johnson. Marcilly | Printing from engraved plates, 
| and Utzschneider | 
3807 | Clapham.” Holmes. | Rail arriag 
ap. i olmes. | way passenger Cc: 68. 
3808 | Clark. 


La Société | Machines for winding yarns. 
Ryo, Freres. 


(3809, Clark. Redmond. | Rivetting umbrella frames. 
ug. 4; | 
3810 | B. H. Remmers, Glas- | Cooling or heating liquids. 


| Railway chairs, &c. 
| Folding boxes 
| crates, heals of boots, &c, 


| _ gow. 
3811 | 8S. Leadbeater, Leeds. 
3812 | 8. Cropper, London. 
3813 | Haddan. Thiirzd. 
3814 | W. Mills, Sunder | 


land. 
3815 | Mewburn. André. 
3816 | 8. C. Davidson, Bel- 


| t. 
3817 | C. Harvey, Yardely, 
Worc., and W. Pad- 
| _ dock, Birmin gham. 
} M. Myers, = J. Slowe: 
irmingham. 
3819 | M. Hyam, London. 
3820 | L. Mond, Northwich, 


| _ Chester. 
3821 | L. Mond, Northwich, 
| _ Chester. 
3822 | G. Rydill, London, 
| paper. 
3823 | A. ae Birming- | Spring mattresses, &c. 
am | 
3824 | | 5 Kenyon, Altrin- | Treatment of vat waste. 
cham, Cheshire. | 


3805 | a J. Lawson, Coventry. | Velocipedes. 
3826 | J, 8. Lord, Newark- Treatment of brewers’ yeast. 


Supports for telephone wires. 
Poles for lawn tennis nets. 


tubes, rods, 


Manufacture of umbrellas, 


| _ ammonia-soda process. 
| Gas generating furnaces, 


“we nt. 
3827 | Lake. La Société F. | Electric lamps. 
| Girard et Cie. 
H | Lake, Duschanek. Calculating machines. 
| =, Clark. Dalla Zonea. | Process of tanning. 
|| Aug. | 
| 3830 | T. and W. Brown, | Hoists. 


Bolton. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Ni a in Lists of 


Applications for Patents. 
I.—Announced ares 8, 3 


ro of twisted yarns, &c. 


taching gear for ships’ boats, &e, 


| Polishing and | ‘srinding metallic 
Reservoir for metallic, &c,, pens, 


Treatment of liquors produced in the 


| Treatment of drawings printed upon 











a apparatus for low level 








| 


























No. | Name. . | Name. No. | Name 
1883 | 1883 | 
3415 | Brierley 3 | Haddan 3519 | Reddie 
(La Société | (Perkina). | (Wilmot 
Anonyme Haddan Hobbs and 
des Aciéries (Breslauer) Co.) 
et Forges | Haddan $520 | Lake 
de ‘ir: | (Gontier) (Congdon, 
miny). Haddan Sprague 
3416 | Askham. | (Ernsting). & Sprague), 
3417 | Riley. | Goodman 3521 | Barlow 
8418 | Laurie. | Minor). (Pallansch) 
3419 | Tempest- | Johnson 3523 | Wirth(Baum) 
| _ Radford. | (Lethuil- 3524 | Lake (Siswm) 
3420 | Newingtor. | lier and 3525 | Gauchot. 
3422 | Kirk. “ol Pinel). 3526 | Clark(Clarke) 
3423 | Aronson. | Hopkinson. | 3527 | Wirth(Baum) 
3424 | Gray. 3 | Brown, 3528 | Hutton and 
3425 | Hipgrave, Barnes, Granger, 
3426 | Whitehead and Bell. 8529 | Wylie. 
(Prouvost). Clark 3530 | Bernhardt, 
3427 | Keighley. (Alexandre} 3532 | Harrison. 
3428 | Burlinson. and Co.). | 3533 | McWhirter. 
3429 | Sceats. | Wilson. 3534 | Soares. 
2430 | Hudson. Bentley. 3535 | Spencer. 
3431 | De Lewis. 3536 | Moritz and 
|  macker. Thomson, Lee. 
3432 | Jones. Carmont. 3537 | Gosling. 
3433 | Buck. Kroog. 3538 | Reddie 
3434 | Maynard & Fairbairn. (Kennedy). 
| Cooke Seligman. 3539 | Kelway. 
3435 | Imray Boult 3540 Ayres. 
(Chemin). (Knieper). | 3541 | Lake 
3436 | Dawson, Haddan (Burnett 
3437 | Imray (Lembach & Browne). 
| (Cuisinier). ; and Schiti-| 3542 Allen. 
3438 | Thomlinson. | cher) 3543 | Hampton. 
3439 | Hanson. | Haddan 3544 | Lake (Larsen 
3440 | James. | (Kessel) Rifle Co.) 
3441 | Jensen | Maxim. 3545 | Johnson 
| (Lundgreen 5 | Salomons. (Fizary). 
3442 | Park 3 | Lake 3546 | Duncan and 
Park, | (Marzari). | Newlands. 
3443 | Boult 7 | Otto, Peisker,] 3548 | Henderson 
(Terras). |  & Rittner, | (Désgoffe & 
3444 Clerc. 3 | Wirth | Giorgio). 
3445 Dewar. (Baum). 3549 | Heselwood. 
3447. Marsden and | Howard and } 3550 | Webb. 
Schofield. | _ Bousfleld. | 3551 | Johnson 
3448 | Holding. 2 | Wilson. (Thurnaver 
3449 | Darling. 5 Wilson. | and Co.) 
3450 MacGregor. 5 | Graham. 3552 | Shaw. 
3452 Lyte. 7 | Smith and 3553 | Hammersley 
3454 | Seemann. | Marshall. | & Worsey, 
3455  Maconochie. | Abel, (Shier- | 3554 | Roberts. 
3456 | Gedge holz). 3555 | Marson. 
| (Cornely). Thomas, 3556 | Johnson. 
3457 | Frost. | Bowles. 3557 | Jaeger and 
3458 | Hornby. | Gilbert and Farwig. 
3459 | Clark. _| Gilbert. _} 3558 | Webb. 
3460 | Knap, Woolfall and | 3559 | Lake 
3461 | Baker. | Mercer. | (Seott). 
3462 | Lake 3514°| Dalgliesh & } 3560 | Walker. 
(Sargent & Lynde. 3561 | Newton 
| Sargent). 5 | Warwick. | (Sweanor). 
3463 Gilson and Lake (Cary). | 3562 | Field and 
Booer. Haddan |  Aydon. 
3464 Haddan (Hencke 3563 | Eyr 
| (Perkins). and Co). | (Spofford. 
3465 Haddan | 
__ (Pe rkins) a 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 


Applications for Patents. 




















No Name. No. Name. No. | Name 
1883 1883 1883 | 
1630}, Wirth 3155 Lawsen, 3276 | Clark 
(Fischer), | 3217 Harper. (Versepuy). 
2640 Sttirmer. 3237 | Murray, 3325 Abbott. 
2924 Leask and 3337 | Heard. 
Torrini. 
Il.—Announced August 7, 
| | 
No. Name. No. | Name. No. | Name. 
1883 | 1883 | 1883 
1834 | Wolff 3382 | Baylies. 3396 | Timings and 
| §(Leiipold). | 3883 | Lake | Timings. 
3058 | Thew. | (Gardie). 3398 | Holt. 
3088 | Haddan 3384 | Lake 3399 | Newman. 
(Leipziger | (Torrisani). | 3400 | Newton 
Anilin- 3385 | Gilchrist. | (Good). 
| Sabrik). 3386 | Stanford & | 3402 | Sharpe, 
3370 | Hall & Low. 


Payne. 3403 


3372 | Oddy. 3387 | Newton |  donck, 
| 3373 | Tempest- |  (¥dger). 3404 | Heath, 
| | Radford. 3388 | Bell. 3405 | Viney. 
|| 3374 | Margetson 3389 | Marsh. 3406 | Dowson. 
| and Hek. | 3390 | Taylor, 3407 | Lake 
3375 | Wilson Allen, and (Minard). 
| (Coney). Scott. 3408 | Johnson 
3376 | Upton 3392 _ Newton. | _ (Dathis). 
3377 | Imray 3393 | Abel (Hasen- | 3409 | Johnson 
| _ (Monier). | clever). |  (Dathis). 
3378 | Imray 3304 | Cook. 3410 | Spencer. 
(Bouton 3395 | Pitt 8411 | De Overbeck. 
| and _ Tré (Rosenberg,} 3413 | Wilson. 
pardouz). Hoberg, & | 3414 Nicholls, 


i] 

3380 | Sinclair. | 
3381 | Redfern | 
(Hayes). | 


Zoubkof). 








Van Haesen- 




















No. | Name. Name. | No. Name. 

=| 

1883 | 1883 | 1883 | 

3690 | Bonneville $713 | Zachariasen. | 3747 | Lake 

| (Ralu). 3728 | Muir. | (MeTighe). 

3704 | Piercy. | Dement. 3748 | Brehmer and 

3705 | Smith | Dement. Brown. 
(Johnson). 

NOTICES TO PROCEED. 
1.—Time for entering Opposition expires Friday, 
August 2/,, 1883, 

No Name. Name. No. | Name. 

1883 } 1883 | 

1401 | Milner. Wilkinson, 1809 | Dunlop. 

1568 | Brooks. | Boult 1939 | Speight. 

1575 | Thompson | (Schwarz &] 1961 | Johnstone. 
(Hoeven- | Treutler). | 1967 | Tinn. 
bergh). | Schultz, 1978 | Mather. 

1576 Thompson Elmore 1995 | Gadsden 
(Hoeven- | (Hollings- (Foote). 
bergh). head). 2354 | Trossin. 

1577 | Thompson 3 | Paton. 2535 | Engel 
(Darling). | Reynolds and |  (Murjahn). 

1584 | O'Farrell. | Branson, | 2750 | Allen. 

1585 | Thompson 5 | Engel 2805 | Byron. 
(Launay). | (De Laval).{ 3028 | Brookes 

1587 | Leighton. Smith. (Whitehill). 

1591 | Godfrey. Balderston. [| 3029 | Brookes 

1592 | Besant. Brierley (Whitehill), 

1597 | Smith. | (Perl and | 3079 Crossley. 

1599 Andresen. | "eschek). 3084 | Darby, 

1606 | Pieper | Walker and | 3115 | Forbes. 
(Ubrig). | _ Binns. 3133 | Hudson. 

1619 | Imray (Du- 738 | Parsons. 3189 Heeley. 

| jardin and] 1748 | Lake 8253 | Kenyon, 
‘Fredureau) | (Shepard). | Barnes, & 
1628 | Waterhouse. | Henry and | Kenyon. 
1680 | Wirth | Bourne. | 3274 | Dyson. 
( Fischer). 7 | Potter. 3304 Farran. 
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es { 

No. | Name. No. | Name. No. Name 

| 
et 

1883 | 8 | 1883 , 

3310 | McMurdo. pets Holden. 3728 | Muir. 

3326 | Macaulay- 3690 | Bonneville 3733 | Dement. 

| Gruikshanl] (Ralu). 3734 | Dement, 
| (Sons). 
11.—Time for entering Opposition expires Tuesday, 
August 28, 1883. 
a | | 
No. Name. No. | Name. No | Name 
—_— | 

1883 1883 | 1883 | 

1647 | Boys and 1754 Elmore. 2362 | Sheehan. 
Cunynhame.] 1755 | Davey and 3094 | Ayrton and 

1651 | Thompson Davey. Perry. 
(West). 1779 | Imray 3188 | Marcon. 

1652 | Coad. (Bisson). 3263 | Sellars. 

1657 | Wright 1789 | Overbeck 3280 | Foulis. 

1658 | Wright (Hornung).} 3306 | Holmes. 

1664 | Harris. 1805 | Mewbunn 3342 | Kunheim and 

1665 | Davids. (Azapis & | Zimmer- 

1668 | Fairlie. Azapis. mann. 

1669 | Haslam. 1814 Clark (Hoch-] 3350 _ Lloyd. 

1670 | Hall. reutiner &] 3359 | Thomas. 

1674 | Jensen | Boucher). | 3400 | Newton 
(Kjer) 1852 | Haddan | (Good). 

1682 | Clarke, | (Parellada)j 3419 Tempest- 
Graham, & | 1933 | Duncan. Radford. 
Kirby. 2010 , Johnson 3462 Lake (Sar- 

1715 | Sutton. (Albaret). | gent and 

1719 | Bauer 2035 | Bowen. | Sargent). 

| (Lotz). 2056 | Armstrong. | 3496 | Kroog. 

1725 | Armstrong. }| 2109 | Thompson &] 3519 | Reddie (Wil- 

1731 | Williams. | Barker. | mot Hobbs 

1741 | Hargreaves. |£2383 Lowe and | and Co.) 

1743 | Pitt | Lamb. 3559 | Lake (Scott). 
(Rocour), | 2395 | Ayrton and ]| $705 | Smith 

1746 | Bricknell. | Perry. (Johnson). 

1747 | Bricknell. 2521 ~Lewsley. | 

! (Ludlow). } 
PATENTS SEALED. 
1.—Sealed August 3. 

No. Name. No. | Name. No Name. 

1883 1883 | 1883 

612 | Halkyard. 734 | Beck (Laure)] 1036 Nordenfelt. 

616 Goodwin. 735 | Beck (Laure)f 1172 | Holt. 

619 , Von Naw- 745 | Scott. 1207 Lake(Hyatt). 
rooki 774 | Bracewell, 1431 Burton. 
(Ludewig). Bracewell, | 1482 | Campbell and 

638 King and | and Pil- Goolden. 
Cliff. kington. 1813 | Mills 

650 ‘Pierce. 776 Whitaker. (Dégrange). 

651 Symons. 780 | Bower and 2184 Miller. 

654 Fawcett and Mason. 190 Jones. 
Hargreaves} 787 Evans. 2520 | Vaux. 

655 | Newey and 788 Clark (Reed).§ 2524 , Hargreaves, 
Newey. 790 | Gautherin. Hargreaves, 

661 Munro. 803 | Mullett. and Har- 

662 Wirth 837 | Abel greaves. 

| (Griinzweig | (Pasvouri). Dugdale. 
| and Hart-] 900 | Carrington Atwater. 
mann). | & Bowers Lake 

674 Matthews. 942 | Johnson (Strouse). 

684 Stidder, | (Ancel and] 2706 Crowe, 

685 Turner. | Thtollier). Crowe, and 

691 | Fairbank andj] 956 | Brewer Crowe. 
Robertshaw. (Chemische | 

705 | Russell. | Fabrik auf 

728 | Lake | Actien, 

| (Carlsson). vormals E. 

733 | Gubbins. Schering). 

Il.—Sealed August 7. 

No. Name. No. | Name. No. Name 

1883 1883 | | 1883 

225 Haddan 845 | Tugby. 1179 | Simon. 
(Cross). 872 | Clark 1198 | Lever. 

712 | Ermen, | (Moret). 1214 | Range. 

714 Deards., 882 | Foster. 1215 | Macaulay- 

716 | Mond. 899 | Defries. | Cruikshank 

718 | Von Naw-] 905 | Dunbar. | (Kacer 4 
rocki 917 | Ford. | _ Kriz) 
(Sakoviez 931 | Allison 1233 | Lake 
& Rosen- | (Field) (Briggs). 

| blum). 943 | L: 1420 Lloyd. 
726 | Livet. | , Maiche) 2469 | Lane and 
7 Selwyn and] 948 Jones and Steuart. 

| Walker. Gamwell. 2484 | Davenport & 

744 | Suffield. 1049 | Abel (La | Crossley. 

750 | Griffiths. | Société 2579 | Stroudley & 

766 | Perkins. | Labrosse Houghton, 

768 | Broadwell. et Richard)| 2903 | Gally. 

778 | Jack. 1060 | Von Martini. | 3035 | Allison 

798 | Shorland. 1071 | Lake (Eberhardt 

840 | Drake. ee (Hawkins). and Eber- 

843 | Samuels. 1077 | Smith. hardt). 





AL SPECIFICATIONS FILED. 


FIN. 
July 28, 1883. Nos. a oo 527, 533, 550, 576, 588, 677, 679, 
99, 801, all of the year i883. 


777, 


Re | ces 496, 499, 802, 503, 505, 508, 511, 515, 520, 538, 
732, 1046, all of the year 1883. 

«Ss 522, 523, 525, 680, 534, 539, 543, 574, 579, 589, 
683, 725, 729, all of the year 1883. 

Aug.1, ,, 541, 549, 551, 558, 559, 563, 573, 582, 591, 597, 

614, 660, 711, all of the year 1883. 

ee a 577, 581, 584, 585, 587, 598, 599, 607, 623, 800, 
all of the year 1883. 

i, ees 590, 592, 595, 601, 602, 610, 619, 639, 647, 653, 


666, 676, 795, 827, 924, all of the year 1883. 





PATENTS WHICH HAVE BECOME VOID. 
I,—Through Non-Payment of the Third Year's Stamp Duty of 501. 











| | 
No. | Name. No. | Name. | wo. | Name. 
1880 1880 | 1880 | 
8011 | Patchett. 3013 | Thornton. 3016 | Clark. 
3012 | Glaser 14 | Challinor & | 3018 | Firth & Sun- 
(Boeckery | Mawdsley. derland. 






































No. Name. No, Name. No. | Name 
1883 1883 1883 
3020 | Wilson 3051 | Von Naw- [| 3087 | Truss. 
(Bahr and rocki 3090 | Imschenetzki, 
Brock). (Hofmann). Imsche- 
3021 | Engel (Bier- | 3052 | Robinson & } netzki, and 
natzki). Robinson. Imsche- 
3023 | Lake (Wen- | 3059 | Benson netzki. 
strom). (Doane). 3092 | Baird and 
3025 | Jensen 3060 | De Féral | Baird. 
(Avenarius). (Partly 3093 | Mills 
3027 | Clark Dufrane). | (Krisper, 
(Agache & | 3062 | Brown Fritsch, 
mobs). | __ (Bogen). |  ichelter, 
3031 | Richmann & | 3063 | McGaan and | & Romisch). 
Arnold. | Glassford. | 3094 | Deans,Deans, 
3032 | Cheswright. | 3064 | Gorham. | and Deans. 
3033 | Johnson 3067 | McDowell & | 3095 | Garside, 
| (Fontaine). | McDowell. | 3098 | Lake 
3035 | Wright. 3071 | Mewburn (Thoma). 
3036 | Butterworth | (LaSociété | 3101 | Porritt. 
and Lord. |  Stiegler 3102 | Williams. 
3040 | West. | Jeune et | 3103 | Lissagaray. 
3042 | Holdsworth. |  Cargemel).}| 3104 | O'Halloran 
3044 | Tatham. 3075 | Clark (Dows). | (Masson). 
3048 | Engel 3077 | Williams & {| 3106 | Hookham. 
(Schnitzlein) Filleul, 3107 | Von Naw- 
3078 | Adams. rocki 
3079 | Burton, (Foerster). 
3081 | Blackwell. 3109 | Clements. 
II,—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No. Name. No. Name. 
1876 1876 | 1876 
2987 | Barclay and | 3013 | Brewer 3021 Clark 
Sellar. | (Gavioli (Schock). 
2988 | Rathbun. and Co.) 3026 Jesson and 
2995 | Higginson. | 3020 | Newton Duggan. 
3301 Whitestone. (Decauville) 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
burr or 50l. HAS BEEN PalD AND REGISTERED. 








No. Name. No. | Name, No Name. 
1880 | 1880 | 1880 | 
3184 | Hopkinson &] 3327 | Lloyd Wise } 3221 | Haworth, 

| Hopkinson. | (Zschech). | 3224 | Groth (Lu- 
3258 | Hopkinson &} 3338 | Wetter | grin and 

| Hopkinson (Cowell). | Nordman). 
3377 | Gaussen. 3379 | Joy. 3255 | Imray (De la 
3478 | Husberg. 3172 | Lyon. | Martellizre). 
3257 | Springmann | 3181 | Johnson 3263 | Thompson 

| (Quensell). (Manhes). | (Popham). 
3182 | Turner. 3189 | Robertson. 3290 | Dell (Leas & 
3185 | Adie. 3212 | Clark(Culver | Hanson). 
3240 | Pitt. 3186 | Hyatt. $328 | Sambrook. 
3215 | Goode. — 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 














No. Name. | No. Name. | No. Name. 

1876 1876 1876 

3107. Grier. 3125 | Fryer. 3200 Ainley. 
3093 | C lark (Long). i 


NOTICE OF rep FOR LEAVE TO FILE DISCLAIMER 





EMORANDUM OF ALTERATION. 


C. Harvey and W. 


No. 2174 of 1882. W. 


of the Patents, at Room No. 


Gazette in which this 


No. 1834 of 1883. 
No. 3088 of 1883. 


Paddock, Birmingham. 

Surbiton, Surrey, 
leave to file a disclaimer and memorandum of alteration of certain 
parts of the specification of the said Letters Patent ; 
mtending to oppose such application must leave particulars 
in writing of their objection with the Solicitor-General’s Clerk 
549, in the Royal Courts of Justice, 
London, within twenty-one days from the date of the London 


T. Shaw, 


notice is published. 
AMENDMENTS. 


fabrik Beyer and Kegel. 


A communication from F. G. Leupold. 
A communication from the Leipziger Anilin- 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 4, 1883. 


Abstracts marked with a * relate to applications not 
with. The number of Views given in the Specification 
is stated in each case after the price ; where none are mentioned 


the Specification is 


not Illustrated. 


** Tricycles,"&c.” 
has applied for 


any person 


oceeded 
awings 


Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of an may be obtained at 38, Cursitor-street, 
hancery- E.C., either personally, or by’ letter, enclosing 
amount of price and postage, and addressed to Mr. H. RRADER 
LACK. 


5233. Bathing and Va ogiaing Apparatus for 
Medical Purposes, &c.: F. Drewry, Burton-on- 
Trent. (W. W. Rosensield, New 4 ork, U.S.A.) [Sd. 10 Figs.] 
—The apparatus described in Specification 4112 of 1882 is capaci- 
tated to administer a steam or vapour bath as wellasa shower 
bath, and the vapour generated may be tinctured or medicated. 
Relates also to the method of connecting the shower pipe to the 
ordinary smooth cocks of a bath tube. (November 2, 1882). 


5243. Horseshoes: F. J. Drewry, Burton-on-Trent 
(G. Brandt, H. Sarre, and H. Beyerhaus, Berlin). (6d. 30 ae 
—The shoes are provided at their underside with a dovetail 
groove which allows the calkins, toes, and elastic joggles to be 
fastened as well as changed as desired. The shoes are attached 
to the hoof by an eccentric turning ina plate and operating a 
plate provided with grips and points. Several details are de- 
scribed. (November 3, 1882). 


5429. Storage and Treatment of Grain, &c.: K.J. 
Dance, London. (6d. 3 Figs.|—The grain is first treated so 
as to be cleansed, and whereby it is screened to separate foreign 
seeds. Itis then subjected toa separating or selecting process 
to obtain the matured grain. The beard and epidermis are re- 
moved, and the remaining nutritious parts are retained, the 
matured grain thus selected being dried if necessary and con- 





ducted to cool or refrigerated store rooms. (November 14, 1882). 


5671. Obtaining Colouring Matters: : ©. D. Edman, 
Sweden. (4d.}—Wood or plants containing colouring matter 
are subjected under steam pressure to the action of solutions con- 
taining sulphurous acid and a base of alkali. (November 29, 


1882). 
5730. Methods of and | Aoganeine for Surveying, 
Levelling, and Plottin: A. J. Boult, London’ 


(L. Cerebotani, Eltville ar Ty ore Germany). (8d. 45 Figs.J]— 
Relates to a process whereby, by means of simple instruments, 
distances can be determined and curves laid off in an elementary 
trigonometric manner without the calculation of angles and with- 
out the use of anonius. The method is based on the theory of 
similar triangles, (December 1, 1882). 


5766.* Treatment of Materials used in Purifying 
Coal Gas for the Recovery of Useful Products there- 
from: J. Waiker, Leeds. (4d.)—The coke dust or Pane 
and hydrate of lime used to purify coal gas as described in Specifi- 
cations 5269 of 1881 and 387 and 1561 of 1882 are, when withdrawn 
from the purifiers, treated with water, a sulpho- -acid liquor con- 
taining colouring matter being obtained. (December 4, 1882). 


5769.* Electro-Magnets and Electro-Dynamic Ma- 
chines: E.G, Brewer, London. (A. L. Bonnejils, Paris). 
(4d. }—In constructing an electro-magnet an insulated conductor 
is wound spirally around a solid or hollow spherical core of iron, 
and in the same direction from end to end. The armature of a 
generator may be constructed in a similar manner and is mounted 
on an axis passing through the centre of the sphere and perpen- 
dicular to the axis of the coils. The ends of the conductor pass 
down the axis of the coils through the core and then through the 
axis to two insulated plates on the axis, and on which the brushes 
bear, The sphere is mounted between the poles of a horseshoe 
magnet with its axis perpendicular to the line joining the poles of 
the magnet. If desired a second helix may be wound in the 
same direction on the first helix and parallel to it, or a second 
helix may be wound on the first and have its axis perpen- 
dicular tothe axis of the first helix and also to the axis on which it 
rotates. Three or more helices may be wound in a similar manner 
and connected in series, their junctions being also connected 
to a commutator plate or in multiple arc. The horseshoe magnet 
may be replaced by the spherical electro-magnet within which 
the armature rotates and which may have several poles. This 
electro-magnet is composed of two iron caps united at their 
base. The armature may have the form of a disc accurately 
fitting the interior of the sphere and supported on an axis passing 
diametrically through it, or [preferably of a sphere as described 
above. Holes or slots may be formed in the spheres or on their 
surface in order to render the magnetising or demagnetising 
action more rapid. (December 4, 1882). 


5785.* Process for Preparing Fluid Isinglass from 
the ) nt sore of Codfish, &c.: L. A. Groth, London. 
(C, A. Sahlstrém, Jénkoping, " Sweden). eal The bladders are 
cleansed and the outer membranes removed ; they are then suc- 
cessively cut in fine pieces, placed into a solution of chloride of 
lime, rinsed in clear cold water, separated ina centrifugal appa- 
ratus and mixed with water, ‘acid of wine and acid of boron. 
(December 5, 1882). 


5794.* Apparatus for Filling Sacks: H. J. Haddan, 
London (ZL. and E. Laplace, Issondun, France). [2d. E 
The bags are secured to the platform of a balance provided with 
an opening and suspended by rods from a cylinder fixed tothe 
ceiling and closed by an india-rubber ring. The cylinder is pro- 
vided with adisc valve. (December 5, 1882). 


5799.* Cake for Cattle Food, &c.: T. Earp, Newark- 
on-Trent. (2d.)—Germinated or partially malted grain is used 
in combination with malt and other products. (December 5, 1882). 

5857.* age for Forging and Shaping'Metals: 
A.W. Wills, Birmingham. [2d.]—A loose disc driven by a 
strap is fixed between two discs on the main shaft of the stamp, 
and when by suitable mechanism the loose disc is gripped between 
the other two, the stamp is raised, and when released the stamp 
falls. neg 8, 1882). 

5858.* “Construction of Wheels for Velocipedes, 


&c.: E. A. Tice, London. (2d.)—A metallic hoop or tyre 
preferably of hardenedthin steel is fitted over the face of the 


rubbertyre. (December 8, 1882). 
5867. Ordnance: A. M. Clark, London. (4. H. J. 
Suel, Paris). (8d. 7 Figs.)}—The breech is closed by a hinged 


plate or by a cap screwing upon an eccentric enlargement of the 
breech, and provided with an orifice which may be brought 
opposite the bore and with a tray supporting and guiding the 
charge, The barrel is divided longitudinally inte two halves, 
bolted together and mounted in acollar so as to be capable of 
receiving ‘axial motion when projectiles of elliptical cross sections 
are employed. (December 8, 1882). 


5868." Apparatus to be Used with Circular Saws 
to Prevent Accidents therewith: J. H. Johnson, 
London. (A. J. A.M. Trincano, Paris). [4d.]—A slotted bar 
is suspended from overhead supports and is capable of moving in 
various directions in a vertical plane, and is provided with adevice 
for effecting the advance of the wood when finishing the cut, 
This bar covers the teeth not actually at work. (December 8, 
1882). 

5870. Increasing the Efficiency of Telephones: Ww: 
R. e, London. (4. E. Dolbear, Somerville, Mass. U.S.A.) 
[6d. 3 Figs.]—Refers to Specification 1395 of 1881. The ae er 
plates are made of metal, coated with shellac or other di-electric 
which is charged by rapidly making and breaking the primary or 
battery circuit of an induction co il, the secondary coil of which is 








connected to the receiver plate. Referring to the illustration the 

rimary of the induction coil is in circuit with the transmitter 
and a battery. The secondary of the induction coil is in circuit 
with the receiver T’. The person about to use the telephone first 
operates the circuit breaker P for a few seconds, so that the 
shellac coating becomes charged, and then talks to the trans- 
mitter in the usual way. (December 8, 1882). 


5872.* Signalling in Railway Trains, &c.: J. San- 
som, Glasgow. [2d.]—By means of a cord in each compart- 


ment a spring is released which throws up a semaphore arm and 
operates by cords and levers so as to strike a gong. 
1882). 


(December 9, 


ane Doubling 





5874. Construction of . camer sag Fs 
Frames: J. Young and E. 


Furniss, Mellor, Derby. 
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(6d. 7 Figs.J—Splitrings embrace the spindle or spool, and are 
so mounted as to be adjustable in any direction. (December 9, 
1882). 

5875." Preparing Waxes and Oils for Use in Treat- 
ing, Lubricating, or Finishing Textile Materials, &c.: 
J.B. Hannay, Glasgow. ([2d.)—Olive oil or other suitable 
oil is employed as a medium for applying a wax or non-saponifiable 
oilto textile fabrics. (December ¥, 1882). 


5876. Ventilating Buildings: T. H. Thompson, 
Manchester. {6d. 14 Figs,J—Ridge tiles are formed with 
passages opening upwards to the atmosphere, the top of each 
opening being protected by a cover or shield. The passages 
communicate with the interior of the building. Tiles for ven- 
tilating roofing may be constructed so asto be readily hooked or 
attached toeach other. (December 9, 1882). 


5877. Perambulators: W. Hatchman, London. 
(2d.]—The object is to provide sufficient space for the child to 
recline at full length, and to provide a hood to shelter it, so 
that the quantity of shelter provided can be varied. (Decem- 
ber 9, 1882). 

5878. Iron Permanent Ways for Railways and 
Tramways: J. E. Walsh, Leeds. (C. Verhoesen, 
Utrecht.) (6d. 13 Figs.)—A wrought-iron chair is secured to an 
ordinary iron sleeper by bolts, nuts, and cramps, and safety 
plates, which are split and bent upwards to prevent the nut from 
working loose. The railis secured to the chair by dogs or cramps 
on each side resting on the rail at one end, and in a recess in the 
chair at the other, and secured midway by a bolt. A conducting 
angle or plate, with its foot resting against the bottom of the rail 
and with its upper part standing out from the rail forming a 
groove for the flanges of the rail, secures the rails against lateral 
pressure. (December 9, 1882). 


5879. Joints, Bearers, and Coverings for Roofing, 
s, &c.: J. E. Walsh, Leeds. (M. G. Mitter and L. 
A. Hofman, Berlin.) (6d. 26 Figs.|—The coverings consist of 
hollow metal plates of various forms so arranged as to render 
the joints of roofs water-tight, and in some cases forming troughs 
tocarry away the water, in a method of attaching the same to the 
roof, and in shaping plates for joining and projecting the joints of 
the rafters. (December 9, 1882). 


5881." Means and Apparatus for Manufacturing 
“Sizes:” J. W. Harland, London, § (2d.)—Cassawa roots, 
yams, cocos, and the horse chestnut are used as substitutes for 
potatoes, starch, or flour. (December Q, 1832). 


5882. Velocipedes: J. R. Trigwell, London. [éd. 
5 Figs.)—The bearing balls are arranged in a circular groove 
formed on the inner circumference of the upper and lower ends 
respectively of the hollow in the head, and are confined to the 
groove by caps or rings in such manner that half the aggregate 
surface of the several balls is exposed and forms a bearing for the 
shoulders of the upper and lower pivots or ends of the steering 
portions of the velocipede. (December 9, 1882). 


5333. Spring Motors for Sewing Machines: A. M. 
Clark, London. (J. 8. 7. Baudouin, H. L. Mathieu,and A. 
F. Conehon, Paris). (10d. 6 Figs.]|—The spring motor is ar- 
ranged to drive the main shaft withcut the intervention of a belt, 
and is provided with means for winding it up, with a brake and 
with an adjustable fly regulator or governor. (December 9, 1882). 


5884.* Combustion Moderator or Regulator for 
Stoves, &c.: W. H. Beck, London. (C.J. Petit-Badré, 
Paris). (2d.|—The fireplace doors are arranged to slide round 
the circular fireplace. (December 9, 1882). 


5836.* Applying to the Soles of Boots and Shoes 
Reticulated Work to Prevent Slipping in Playing 
Games; H. Craston, London. (2d.)—A frame of metal or 
very hard leather is secured around the edge of the sole by straps 
and across it is woven and interlaced the reticulated work. (De- 
cember 9, 1882). 


5887." Voltaic Batteries: L. Hartmann, London. 
(2d.]—Silver or iron in the form of a network, or any organic 
body also in the form of a network and coated electrolytically 
with silver, is employed as the negative element. The outer cell 
consists of a flat shallow pan, and upon this is placed the positive 
electrode consisting of zinc in the form of strips either coiled 
spirally or otherwise arranged. Upon the zinc is placed a porous 
diaphragm of earthenware or other suitable material, and above 
this is placed thesilver or iron. The exciting liquid consists of a 
solution of caustic potash or soda. (December 9, 1882). 


5888." Safety Valves: A. Haigh, Halifax. (2d.)— 
The valve is formed with two seats, the central part of the valve 
seat being made solid. (December 9, 1882). 


5889.* Manufacture of Steel and Appliances Rela- 
ting thereto: J. A. Jones, Middlesbrough-on-Tees, 
{2d.}—The outside of the mould which receives the liquid metal is 
enveloped in a non-conducting material which prevents the too 
rapid radiation of heat; the cover and the bottom plate being 
similarly provided. The object is to avoid the reheating process. 
(December 9, 1882). 


5891, Pocket Knives, &c.: A. J. Boult, London. 
(J. W. Rauh, Solingen, Schalagbaum, Germany). (6d. 30 Figs.) 
—The object is, by means of a box-shaped shell or casing opening 
laterally, to protect all the blades or other appliances within the 
casing against rust or dust and also to fix the same in position 
when open without the springs generally employed, and to,obviate 
the friction between the springs in the back and the blade instru- 
ment. (December 9, 1882). 


5894.* Means and Apparatus for the Automatic 
Indication and Regulation of Temperatures, &c.: 
G.L. Winch, Madras. [(4d.]—The expansion of the liquid or 
other suitable substance makes a contaet and eompletes an electric 
circuit through the liquid, the resistance of which may be reduced 
by placing therein a copper wire attached to a float. (December 
9, 1882). 


5896.° Construction of Ships’ and other Lamps: 
E. Martin, London. [(2d.]—Inside of the door, formed by a lens 
fitted in a frame, is fixed a section of a circle of plate glass, and in 
the space between the lens and glass are small holes at the top 
and bottom for a current of air. The burner is made as a round 
Argand with a hole through the centre, and a hole is formed at 
the bottoin of the lamp to correspond, Other details are de- 
scribed for allowing colza or petroleum oils to be burned. (De- 
cember 9, 1882). 


5897." Medical Trough Pens or Boxes for Live 
Stock: J. P. Smith, London. ([2d.]—The ends of the box 
are formed by hinged flaps which fall to the ground and form an 
inclined plane for the animal to leave the pen. The animal is 
placed in the trough and the wash poured in. (December 9, 
1882). 


5899. Apparatus for Lighting, Heating, and Com- 
municating by Electricity, &c.: P, R. Allen, London, 
(8d. 24 Figs.|—The electrical connexions between conductors are 
made, as described in Specification 2215 of 1881, by means of an 
attachment secured to the brake couplings, suitable cleaning 


materials being arranged so that the connexions are kept clean 
and bright by the action of being locked and unlocked. In order 
to make the connexions when a continuous system of brakes is 
not, used, an independent subsidiary coupling is attached to 
the end of each carriage. This coupling consists of two small 
cylinders, each carrying one or more contact plungers insulated 
from each other. Each cylinder has a projecting lip extending 
round nearly a quarter of the circumference, and embracing a snug 
on the other cylinder, the two being locked together or unlocked 
by giving a quarterturn. The plungers are pressed outwards by 
springs and pass over pieces of cleaning material inserted in the 
insulating material of the cylinders, the heads of the cylinders 
being arranged so that in passing over the cleaning material they 
are slightly rotated. The ends of the cables leading from 
the brake pipes are connected by contact pieces passing through 
the tubes in which the plungers slide. These subsidiary couplings 
are arranged so that in case of a break away of part of the train 
they will be uncoupled. An arrangement is described which 
enables batteries to be eharged in the daytime by a dynamo fixed 
at a station which it serves to illuminate by night, and also a 
two-way switch by which the cells are connected to the leads 
extending along thetrain. The secondary cells are placed on 
trolleys, and can be withdrawn from the van ; the leads of the 
fresh batteries are connected to the switch which is then turned 
over, making contact with these batteries before breaking it with 
the others, The fresh batteries are then placed in the van. 
The slack of the leads required for these operations is wound on 
a drum, the switch being removable and hung on a bracket. 
The batteries may if desired be charged by preferably a shunt- 
wound dynamo placed in the engine tender and driven by a 
steam engine. The circuits from the dynamo may beso arranged 
that they can be diverted from the batteries through an are lamp. 
The lamp is fitted with a suitable reflector for enabling the driver 
to direct the rays in any required direction, and is arranged to be 
swivelled in a horizontal direction and in a vertical direction. 
The dynamo machine may be arranged in the guard’s van, and be 
driven from the axles. It can then be used as a powerful brake or 
as a motor for shunting the van by passing the current from the 
accumulators throughit. The field magnets may at first be arranged 
in multiple are, and when the van is started be switched into series, 
For heating the carriages the current is passed through coils of 
metallic wire or cases full of a semi-conducting material such 
as carbon, the air as it enters the compartments being passed 
over thecoils or carbon. A thermometer may be employed to 
regulate the temperature, a resistance being automatically 
thrown in circuit if the temperature rises too high. The coup- 
lings described above may be used also for communication by 
adding additional plungers. A telephone may be arranged in 
each carriage, and can be placed in communication with the 
guard by a push or switch. (December9, 1882). 


5900. Tool to Serve as a Spanner or Pipe Cutter, 
&c.: W. R. Lake, London, (G, L. E. Duhayon, Paris). 
(Sd. 7 Figs.}—Consists of a double-armed piece having a rib pro- 
vided with notches. The movable jaw slides upon the rib and 
is fitted upon the extremity of a screw passing through one of the 
arms. (December 9, 1882). 


5901. Belt Fasteners: W.H. Sleep, St. Germans, 
Cornwall. [éd. 20 Figs.)—One or more eccentric rollers, 
tongues, or holders are held together at the ends by means of 
suitably-shaped plates, which may be grooved for the reception 
of the ends of the belts. Referring to the illustrations, the two 
eccentric tongucs a provided with projections & rotate on the 








rods ¢ connected together by the end plates d, whose inner ends 
are bevelled away. The ends of the straps are passed between 
the tongues a, which are pressed against them, and the greater 
the strain on the belt, the firmer will the tongues grip it. Several 
modifications are described and illustrated. (December 9, 1882). 


5902. Means or Apparatus for Preventing the 
Corrosion and Fou of the Bottoms of Iron and 
Steel Ships, &c.: J. B. y, Glasgow. (4d.]—An 
electric current is caused to pass from a generator to one or more 
electrodes in contact with the sea, thence through the water to 
the ship’s bottom, and back to the generator. The ship’s bottom 
is unpainted. (December 11, 1882). 


5903. Cans or Vessels for Containing Oil, &c.: 
T. S. Marriage, Reigate, Surrey. (8d. 9 Figs.J|—The 
lids or covers are so arranged that when turned in one direction 
the liquid is retained in the can, and when turned round in their 
seats in the other direction, they bring holes in their flanges oppo- 
site holes in the can, and thereby open passages for the flow of 
liquid. (December 11, 1882). 


5904. Looms for Weaving: A. Smith, Bingley, 
Yorks, (id. 3 Figs.|—To the sley beam of the loom, and be- 
hind the reed, is mounted a plate extending the entire length 
of the reed, and connected by two or more levers to the ordinary 
rod mounted on the underside of the sley beam. To each of 
these levers is jointed a catch rod extending through and beyond 
the front of the sley beam, and terminating with a ‘‘gib” end. 
These catch rods are raised immediately before the weft is ‘‘ beat 
up,” and thereby secure the reed, the gib ends passing in front of 
plates secured to the sley beam. (December 11, 1882). 


5909. Bedstead, chiefly for Useon Board Ship: 
A. J. Boult, London. (F. Lebacq, Brurelles). (6d. 12 Figs.|— 
The object is to construct a berth which will not partake of the 
rolling or pitching motion of the ship. (December 11, 1882). 


5914. Oxidising Textile Fabrics, &c.: for Dyeing 
and Printing Purposes: C. D. Abel, London. (4. Witz, 
Rouen, France). _[4d.]—Textile fabrics, fibres, paper pulp, hair, 
bones, &c., are subjected to an oxidising process, being treated 
with chloride of lime or other hypochlorite or chromic acid. 
(December 11, 1882). 


5917. Planing and Milling Machines: W. F. Smith 
and A. Coventry, Salford. (6d. 11 Figs.|—Relates to planing 
machines such as described in Specification 290 of 1872, the move- 
ment for actuating the tool box and giving the ‘‘ feed” being 
imparted by gearing. By means of suitable stops on the table of 
the machine a to-and-fro movement is given to a vertical shaft, on 
whieh is provided a sliding segment of a bevel wheel gearing with 
a bevel wheel mounted upon astud, and having screwed to its 
boss a spur wheel, gearing with a large spur wheel gearing with a 








small spur wheel on the end of a shaft. The motion is trans- 
mitted from the shaft, through an adjustable friction cone fitting 
the boss of a bevel wheel /2, moving with the saddle upon the cross 
slide e, toa short shaft g', and by bevel gearing to a hollow shaft 
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g?. This shaft carries a segmental lever, a stop on which acts 
on anadjustable stop on a second segmental lever g4, carrying 
a pawl g? gearing with a ratchet wheel which actuates the 
screw g°, By means of a cam on the lower part of the 
hollow shaft and a spring bolt, an oscillating motion is given 
to the tool box. otion is also communicated from the 
vertical shaft by the gearing and levers to the screws j! having 
bearings in the cross slide e, and each screw j' actuates a saddle if 
two or more are used on the same cross slide. A lever jointed to 
apart of the framing has on its free end a bowl pressed by a 
spring acting upon the lever against the slide for the bolt guide 
which has an incline, V, or notch, at each extreme of the movement 
of the slide, into which the bowl enters. Relates secondly to a 
combined planing and milling machine, a centrifugal pump 
and mechanism for driving the same for lubricatfng the mills, and 
a rotary chuck with simple or compound slides being em- 


ployed. (December 12, 1882.) 
5918. Dynamo-Electric Machines: H. H. Lake, 
London. (it. H. Mather, Windsor, Conn., U.S.A.) |sd. 


18 Figs.|—A disc armature core having grooves cut in its 
periphery, and whose thickness does not exceed one-third its 
diameter, is wound with coils, the ends of which are connected 
with two opposite peripheral plates of a commutator, which 
plates each extend around one-third of the circumference of the 
commutator. The cores of the field magnets are formed with 
longitudinal perforations and with external ribs or corrugations, 
and are surrounded by insulating material over which the coils 
are wound. Referring to the illustrations, the armature core or 
disc is made up of metal plates separated by sheets of paper, and 
is of a rectangular shape in cross section. Each coil diametrically 
surrounds the core, and lies in twodiametrically opposite grooves 
on the periphery of the core. Three coils bed are shown, and by 
reason of the coils being overlaid at the centre of the disc, the 
armature assumes, in cross section, an oval or elliptical form. 
The ends of each coil are brought threugh the hollow shaft i, and 
are connected to two diametrically opposite peripheral plates of 
the commutator, each plate extending around 120 deg. of the cir 

cumference. The six plates are supported by a dise bolted to 
the shaft, and together form a hollow cylinder divided into six 
parts by parallel spiral spaces. This construction allows of free 
circulation of the air. The cores of the field magnets are each 
made up of two plates nn, slightly wider than the diameter ofthe 
armature, and considerably longer than their width, their com 

bined thickness being thicker than the armature core. The plates 1 
are supported and connected by screws p and end pieces r, and 











on the edges, by screws s passing throughedge plates tof brass 
or other suitable material. Pieces of wood wu, flat on the inner 
side and convex on the outer side, are arranged at the sides of 
the field magnets, and with a space between them and the field 
magnets for the circulation of air ; the field magnets thus corre- 
spond in cross section to the armature ; the insulated wire beiny 
then wound around the cores. The end pieces of the frame are 
connected by a metalic shell y. In a modification the field magnet 
cores are of cast iron, and have central longitudinal perforations 
and longitudinal ribs or corrugations on their outer surfaces. 
The armature core is formed of a thin wire ribbon tightly wound 
upon the axis, and held in place by punching small depressionsin 
the ribbon. The scale on the ribbons forms a tolerably good 
non-conductor. The coils after winding are soaked in Japan 
varnish or like substance, which hardens under heat. The coils 
are wound between metallic pins driven radially into the core. 
In a longitudinal armature of the Siemens type the coils are 
wound at right angles to one another, and connected to the four 
segments of a commutator. Over these coils a separate wire may 
be wound and connected toa separate commutator. In this case 
one set of coils may be used for the external circuit, and one for 
exciting the field magnets. The commutator may be dispensed 
with and rings of metal be substituted, alternating currents 
being thus obtained. (December 12, 1882). 


5920. Air Pumps or Machinery for Ventilating, 
_—— in Part to Blowing Engines: J. C. Baker, 
Liverpool. (8d. 10 Figs.|—Refers to Specification 2175 of 
1880. Referring to the illustration, the steam cylinder C is bored 
out inside and turned on the outside and placed concentrically 
inside the air cylinder A. The cylinder A is of ordinary con- 
struction and is provided with covers at each end. The cylinder 
C is cast with a flange, at one end only, fitting into a recess in one 
cover D to which it is secured by bolts. The cylinder C, at the 
other end, passes into a gland in the cover D, and at this end is 
fitted with a separate cover as shown. The steam enters through 
the ports g which lead from a valve chest G of the ordinary con- 
struction. Ports or openings lead from the cylinder A to the 
valve chambers B B, there being two valves at each end, one for 
ingress and the other for egress of air. The piston rod H of the 
cylinder C and the piston rods I of the cylinder A are connected 
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toa single crosshead J. The valve is operated by the crosshead 
striking the tappets j wiiich causes the valve rod to be suitably 
operated. Springs are inserted between the two packings required 
on the piston E tending to force the packing against the cylinders 





Aand C. In apparatus designed for hand power, a connecting 
rod is hinged at one end to the piston and at the other to a crank. 
In a double-acting hand apparatus, two pistons are employed. 
The connecting rod is attached to one pl the crank is placed 
between them. (December 12, 1882). 


5923. Seagoing Vessels: J. H. Johnson, London. 
(D. Ammen, Beltsville, Mary., U.S.A.) (6d. 2 Figs,|\—The in- 
ventor claims: (1) In the construction of the bottom portien of 
seagoing vessels, the system of double, that is to say, trans- 
verse and longitudinal arches; (2) the employment of an open 
framework for sustaining the rudder post arranged so as to prevent 
a minimum of resistance to turning ;(3) the employment of internal 
air pressure to prevent vessels sinking ; (4) the employment in 
vessels constructed with chambers or compartments into which 
artificial air pressure is maintained, of double doors and double- 
acting tight hatches ; (5) constructing the vessels with transverse 
and longitudinal girders curved and combined so as to obtaina 
structure of great strength in combination with the compartments. 
{December 12, 1882). 

5924.* Decoration of Walls, &c.: J. H. Johnson, 
London. (C. Juncker, Paris). {2d.)—Flowers, plants, leaves, 
&e., are immersed in a solution of gutta-percha, and arranged 
in position upon a sheet of gutta-percha applied to the surface of 
the wall by means of heat and moisture. A second sheet is laid 
over the flowers, &c., and worked into the depressions, heat and 
moisture being applied. (December 12, 1832). 

5925. Miners’ Safety Lamps: W. Morgan, Ponty- 
pridd, Glam. (6d. 3 Figs.|—Refers to Specification 2750 of 
1382. Theair to support combustion is admitted through the 
body A and shield B! and passes upwards between two glass cy- 
linders M N through the wire gauze N tothe wick chamber 0. The 
products of combustion pass upwards around a central inverted 
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cone H mounted within a tube I, and pass out through one or more | 
caps or screens of fine wire gauze. The wick holder P isso arranged | 
that by removing the lower part of the body A, together with | 
the wick holder, the flame is extinguished; the inner wick tube 
descending within a fixed outer wick tube secured in position by 
spring catches S!. Slight modifications are described. (De- 
cember 12, 1882). 

| 


5929. Collapsible Tubes for Containing Colours, | 
Perfumes, &c.: C. E. H. Cheswright, London. (C. | 
Cheswright, Cognac, France). (4d.]—The tubes are manufactured | 
of lead plated or coated with tin. The crown and a portion of 
the sides of the tube are left rigid and the opposite end closed by | 
pressure. (December 12, 1882). 

5931. Manufacture of Capsules for Bottles, &c.: 
Cc. E. H. Cheswright, London. (C. Cheswright, Cognac, 
France), [6d. 5 Ftgs.|—The connecting parts or branches 
between the lateral openings are fluted, corrugated, rounded, 
doubled, or folded longitudinally. (December 12, 1882). 


5932. Preparation or Compound for Use as a Sub- 
stitute for Linseed Oil: P. G. Oster, Colm-am-Rhein. 
[4d.]—Coffsists of a mixture of petroleum, cotton, seed oil, white 
resin, siccative, and litharge with linseed oil which has been 
exposed for a considerable time (until thick) to the atmosphere. 
(December 12, 1882). 

5933. Ornamentation of Glass, &c.: R. E. Frank, 
London. (L. Micciullo, Rossano, Italy). [4d.]—A_ sensitive 
adhesive varnish consisting of a mixture of water, gelatine, gum, 
quince seeds, and chrome salt is applied to the surfaces and after- 
wards enamels, metallic oxides or other colours which are protected 
by a suitable coating, whilst the varnish is removed from the un- 
protected parts, the articles being afterwards % fined.” The 

plates may be first coated with a varnish and then immersed ina 

ath of fluoric acid. (December 12, 1882). 


5934, Machinery for Sawing Wood: W. R. Lake, 
London. (R. S. Greenlee, U.S.A.) (6d. 2 Figs.|—The toothed 
feed wheel is adjustable and travels on the line to be followed by 
the saw. The teeth are formed in a tapered manner, so that their 
sides will carry the lumber or timber forward. (December 12, 
1882). 

5935. Automatic Musical Instruments: W. R. 
Lake, London, (4. H. Hammond, Worcester, Mass, U.S.A.) 
(6d. 4 Figs.|—The music sheet is wound during the playing of the 
instrument on a take-up roller driven from the driving shaft. 
Relates also to other details, Contains twelve claims. (De- 











cember 12, 1882). 
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5937. Apparatus for Displaying Advertisements: 

W. R. Lake, London. (W. Akin, New York, U.S.A.) (6d. 

10 Figs.|—The card sheets are automatically displayed at intervals 

in rotation, a gong or bell being sounded at each change. The 

advertising sheets are secured at their edges in a horizontal drum. 
(December 12, 1882). 


5939. Apparatus for Removing Grease, Air, and 
other Impurities from Feed Water: A. M. Clark, 
London. (D. D. Wass, 8. Stuart, J.C. Henderson, and 7’. Motley, 
New York, U.S.A.) (6d. 4 Figs.|—A box is provided with a 
series of transverse partitions extending alternately from the top 
and bottom. The grease remains on the surface and is caught by 
a flatfunnel. Anair cock connected with a floatin the vessel when 
tle level descends permits the compressed air to escape, so that 
the level again rises. A channelextends longitudinally across the 
bottom of the vessel which is provided with suitable mud cocks. 
(December 12, 1882). 


5943.* Spooling Machines: T, Hand and J. T. Wib- 
berley, Blackburn. [2d.)—The object is to provide for yarn 
of any count being wound on spools of any length or bevel, the 
necessary adjustment being quickly and easily effected. (De- 
cember 13, 1882), 


5944. Covers or Stopper for Bottles, Jars, &c.: E. 
Edwards, London, (6. 29 Figs.)—The caps or covers are 
fixed upon bottles by means of arms or plates having turned in 
projections which are forced inward when required. (December 
13, 1882). 


5945. Manufacture of Cup and Screw Hooks, 
Screw Pegs, Screw Rings, &c.: A. Adams, 
Handsworth, Stafford. (4d. 10 Figs.)—The bosses, roses, 
or collars are formed of solid brass stamped into the required 
form and attached to the iron shanks. (December 13, 1882). 


5949. Safety Apparatus for Ships’ Holds: R. C. 
Scott, Liverpool. [6d¢. 5 Figs.|—A cage constructed of bars 
jointed together is capable of being raised or opened out to 
surround the space about the ladder by which the men ascend 
and descend, and_of folding out of the way when not in use. (De- 
cember 13, 1882). 


5950. Railway Signal Apparatus: W. R. Sykes, 
Nunhead, Surrey. (6d. 8 Figs.|—A strong spring fixed 
alongside one of the rails is so placed that the wheels of a train 
in passing act upon it and complete an electric circuit through 
one or more solenoids whose armatures work the required signals ; 
or the spring may be made to break a circuit previously complete 
or to short-circuit a line. (December 13, 1882). 

5951 Watches: A. B. Cole, Coventry. [4d. 1 Fig.)— 
There is arranged between the outer back case of the dome and the 
inner case of the watch exterior to thedome, hinged thumb pieces, 
which are keyed or pivotted upon proper arbors for winding up, 
setting the hands, and regulating the watch. (December 13, 1882). 


5953. Apparatus for Purifying and Increasing 
the, Illuminating Power of Coal Gas: F. G. Krom- 
schroder, London. [6d. 2 Figs.|—The interior of a tinned 
iron vessel is divided into two parts by means of a metal plate. 
The lower part serves asa purifying chamber for the gas, and 
has an inlet and an outlet pipe at either side. The upper part 
forms a reservoir for storing the supply of hydro-carbon liquid. 
(December 13, 1882). 

5957. Construction of Tables: A. Thomson, 
Glasgow. ([6d. 12 Figs.|—One or more of the horizontally 
folded leaves of an extension table may be folded out while the 





| other leaves remain unextended, and the extended portion can 


be raised or lowered to a common level of the main central part 
of the table, and be properly supported in the extended position. 
(December 13, 1882). 


5958. Machinery for Combing Wool, &c.: J. H. 
Whitehead, Leeds. [6d. 4 Figs.)|—The feed knife is divided 
into two parts, preferably hinged together and suspended on 
adjustable screws carried on brackets, each part is capable of being 
regulated separately, so that the feed may be adjusted inde- 
pendently of the part used to hold down the wool. A straight 
rod, open guide, or flanged roller is used for guiding the wool 
from the ‘‘ balls” into the feeding boxes. (December 13, 1882). 


5959. Tanning Skins and Hides: P. Je Lon- 
don. (S. A. Garveri, Staranger, Norway). [4d.)—A solution of 
catechu, birch bark, copper vitriol, Glauber’s salt (or common 


| salt), and sulphuric acid (or muriatic acid) is employed, and 


the strength of the solution is gradually increased. (December 


| 13, 1882). 


5961. Dynamo or Magneto-Electric Machines: 
G. L. Anders, London, and J. B,. Henck, Boston, 
Mass.,U.S.A. [6d. 6 Fiys.|—A cylindrical or globular body 
consisting of a shell or series of strips or bars of non-magnetic 
metal, preferably copper, is arranged to revolve about the 
magnetic axis of the permanent or electro-magnets forming the 
magnetic field. Referring to Fig. 1, the field magnets consist of 
a fixed hollow shaft a having a wire coil } about each of its ends. 
“The outer surfaces of the coils are preferably shaped to 

















coincide as nearly as practicable with an equi-potential surface 
of the magnetic field.” Each coil is surrounded by a copper 
shell or cage c consisting of a number of strips or bars fixed at 
each end to a ring d fitted to rotate upon the shaft a. Rings e fit 
over the ends of the strips, and brushes f bear on the ringse. The 
two brushes at opposite ends of the machine are the positive 
terminals, and the two central brushes the negative terminals, or 
vice versa, The two shells may be united at their centre, in 





which case only one negative brush will be required. The driv- 
ing pulley g is firmly fixed to the flanges d. A conductor from 
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the one pair of brushes passes through a fixed brass tube /: to the 
coils b, and passes out at the other end of the shaft @ to a bind- 
ing post and to the other brushes. In a modification the iron 
shaft is replaced by a hollow iron shell, in the interior of which 
wire coils are placed, and which is surrounded concentrically by a 
second shell wound round on its exterior surface with wire coils. A 
single copper shell or cage revolves between these two iron shells. 
Two of these machines may be combined so that the open ends of 
the iron shell shall face each other, and the two copper shells be 
united to form a continuous shell or drum. A simple disc or pair 
of discs may be substituted for the internal shell and itscoils. In 
this case the exterior iron shells face the two ends of the copper 
shell, which is made in the form of a short drum. A series of 
coils wound upon cores arranged concentrically around the shaft 
may be substituted for the external shell. The internal iron 
shell may be arranged to revolve as well as the non-magnetic 
shell. In order to produce alternating currents, two concentric 
iron rings, formed of a series of sections which constitute succes- 
sive arcs of the circles, or rings, may be used. Fig. 2 illustrates 
this arrangement. The coils upon the adjacent sections of each 
of the two concentric rings C and D are wound in opposite 
directions, or so that the sections form alternately N. and S. 
poles. The interior ring is carried by a brass hub formed with 
an extension or hollow shaft, which constitutes a support for the 
shaft F. The shaft F carries a number of copper strips or bars, 
bent so that they can be rotated between the rings C and D, and 
connected in series. (December 13, 1882). 


5963. Engraving Machines: F. Wirth, Frankfort- 
on-Main. (L. Limbert and M, Salm, Hanan, Germany). (6d. 
3 Figs.|—A pantograph P is fixed at the central portion of a vertical 
spindle W above a table T. Blocks slide on raised parts of 
the table and are actuated by screws D gearing together by 
bevel wheels and operated by a handwheel R. The material to 
be engraved is fixed to three of the blocks and the model B! to 
the fourth. The three corners of the pantograph above the 
material are provided with drills operated by a pulley and cord, and 
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the fourth with a guide pin. By the weight of the vertical spindle 
and the pantograph, the drills are pressed upon and caused to 
enter the material below, but as soon as the guide pin touches 
the model below it, the spindle and pantograph are prevented 
from being pressed further down. If it be required to make the 
engravings larger or smaller than the model, the side drills are 
thrown out of gear, as they would not reproduce figures corre- 
sponding with the model, and the remaining drill rotates in a 
forked piece connected by a link to a sliding piece on one arm of 
a double armed lever whose other arm is connected by a sliding 
piece and open link to the guide pin, and to the pantograph by a 
connecting piece, one end of which can be moved in the open link. 
(December 13, 1882). 

5964. Shedding Apparatus of Looms: J. Irving, 
Barnsley. [6d. 3 Fiys.)—Eccentrics or cranks are employed 
to impart positive up-and-down movements to the healds. (De- 
cember 13, 1882), 


5968. Construction of Vertical Steam Boilers: A. 
H. B. Sharpe and F. Palmer, Lincoln. [6d. 11 Fiys.1— 
A horizontal, cylindrical, conical, eHiptical, or other shaped water 
vessel is fixed within the firebox, and is in communication with 
the water space surrounding the firebox. This vessel has passing 
longitudinally through it a series of horizontal fire tubes, which 
lead from withm the firebox to the smokebox and chimney, which 
are situated at one side of the shell of the boiler. This boiler is 
fully illustrated and described in our issue of June 22, 1883, page 
581. (December 14, 1882). 

5969. Valves of Motive Power Engines: W. Har- 
greaves and W. Inglis, Bolton. ([6d. 6 Figs.|—Two or 
more valves are employed in place of each valve hitherto used in 
the Corliss, lift, or Cornish or other valves, so that each valve wiil 
open only once for every two or more revolutions of the crank- 

















shaft. Referring to the illustration the two valves 7, 8 of the 
ordinary Corliss type, each consist of a cylindrical segment work- 
ing on acylindrical port face. One admission passage 9 is pro- 
vided at each end of the cylinder and communicates with two 
ports. The valves may be worked by the gear deseribed in 
Specification 2933 of 1881. (December 14, 1882), 


5970. Pentagraph Engraving Machines: J. Mowat, 
Barrhead, Renfrew. (6d. 9 Figs.J|—Bevelled or stepped 
discs are employed supporting the ends of the cylinderor roller to 
be engraved in combination with a rocking shaft. (December 14, 

Qo 


5972. Apparatus for Igniting Gas, &c.: T. Rowan 
and S. Williams, Newport. [4d.)]—‘‘ Two sets of coils or 
electro-magnets with a revoiving armature constructed and 
arranged generally upon the principle of a dynamo-electric 
generator” are employed, and the armature derives its revolution 
froman ordinary coiled spring through multiplying gearing. The 
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current is conveyed to pieces of carbon fitted in telescoping tubes 
and asmall are light is established by which the gas is lighted. 
(December 14, 1882). 


5973. Machin for Spinning Fibres: F. Ripley, 
Bradford. [4d. 2 Figs.|—The bearings carrying the inner re- 
volving tube are connected with a lifting or transverse motion so 
as to impart a transverse or rising and falling motion to the inner 
revolving tube. (December 14, 18S2), 

5974. Looms for Weaving: D. Eastwood, Ludden- 
den Foot, Yorks. [6d. 6 Figs.|—The healds 1 are composed of 
tempered steel strips. the lower portion of which are connected 
to crossbar 2 passed through a slit therein, The healds have zig- 
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zag eyes4. The crossbar 2 is connected to the lever 5 by bolts 
6, split lengthwise to admit,the staves which are secured by nuts. 
The bolts 6 are secured to the lever 5 by nuts. The arm 12 of the 
lever 5 is connected by a pin to the tappet lever 14 actuated by the 
tappet 15. (December 14, 1882.) 

5976. Keysor Wedges: J. H. Johnson, London. 
(E. C. E. Gallois, Paris). (6d. 7 Figs.|—The wedge-shaped 
enlargement is drawn into place or forced out by means of a screw 
and nut, and serves to expand the key or wedge. (December 14, 
1882). 

5977. Galvanic Batteries: J. Rapieff, London. 
{4d.]—The electrodes are prepared from thin sheets of carbonised 
and suitably treated organic substances, perforated or not, 
grooved or not, and bent into zig-zag, spiral, cylindrical, or other 
form ; or the electrodes may be formed of a row or rows or groups 
of comparatively thin pencils of carbon united or metallically 
bound together. The organic substances may be carbonised under 
the necessary pressure in a closed vessel in the presence of a 
hydro-carbon vapour and the electrodes may be coated with thin 
layers of platinum, palladium, iridium, silver, or other suitable 
metal. Lead of suitable form surrounded by an oxide of lead, barium, 
manganese, silver, iron, or copper mixed with cuttings of lead, 
shot, or other metal or carbon or graphite, is placed in a porous 
pot which is then closed and placed in another vessel, in which 
is placed an electrode of zinc, or the vessel may be made of zine, 
and which may then be sealed. The exciting liquid consists of a 
solution of the salts or hydrates or oxides of zinc, ammonia. 
potassium. sodium, or other alkaline metals or solutions of sul- 
phuric, hydrochloric, oxalic, chromic, or other acids or solution 
of the chloride, chlorate, permanganate, sulphate, nitrate, or car- 
bonate salts. The battery may be used as a double liquid 
battery, the negative or lead or carbon pole being excited by a 
solution of sulphuric, hydrochloric, chromic or other acids, and 
the positive or zinc pole bya salt of an alkaline metal. Chromates, 
sulphates, oxalates. manganates, chlorides, codides, bromides 
of lead, mercury, copper, manganese, iron, or calcium may be sub- 
stituted for the above-named solutions. These cells may be 
wholly or partially regenerated by a generator. A solution of 
chloric or perchloric acid may be used as an exciting liquid in any 
description of cell. (December 14, 1882). 


5978. Apparatus for Actuating Railway Points: 
H. Johnson, Eccles, Lanc. [8d. 9 Figs.]—The tongues of 
the facing points, in facing point locking apparatus, are forced 
away from the fixed rails upon breakage of or injury to the parts 
by which such points are actuated and thereby prevent the lower- 
ing of the signal. Relates also to methods of compensating for 
the varying lengths of the connecting rods or bars due to the 
variation of the temperature. (December 14, 1882). 


5980. 4 atus for the Manufacture of Bottles, 
&c.: H. E. Newton, London. (De Poilly, De Fitz-James, 
and De Brigode, Paris). (6d. 3 Figs.J]—Consists essentially of 
a hollow handle of caoutchouc in which a metal valve isarranged, 
so as to permit of the blowing iron being placed, at any desired 
moment and without inconvenience, in communication with a 
reservoir of compressed air. (December 14, 1882). 


5982. Brackets for Curtain Rods, &c.: T. Smith 
and J. Drewitt, London. (6d. 10 Figs.J|—A_rectangular- 
shaped base is screwed with its flange against the window frame. 
A projecting piece is bent upwards at its outer side, against which 
the end of the rod bears, A strip, the lower end of which is left 
attached to the plate, is punched from the plate and bent into 
the form of a spring hook and supports the rod. (December 14, 
1882). 

5985. Apparatus for Polishing Jewels, Rings, 
&c.: W. Lloyd Wise, London. (J.T. yUrelland J.T. y 
Nogues, Barcelona, Spain). (8d. 30 Figs.}—The machine com- 
prises an initial motive mechanism ‘and various mechanisms for 
transmitting and transforming the initial rotary movement into a 
series of movements such as continuous movements of rotation 
in opposite directions, alternating rectilinear movement in all 
directions radiating from a given centre in a common plane, 
oscillating movements on a horizontal axis, and oscillating move- 
ments on a vertical axis. (December 14, 1882). 


5986. Explosives for Blasting, &c.: R. Hannan, 
Glasgow. [4d.]—Consists of a mixture of prussiate of potash, 
nitrate of potash, chlorate of potash, paraffine, charcoal, and 

yric oxide. (December 15, 1882). 

5997. Ironing and Pressing Machine ; H. A. Older- 
shaw, Leicester. [6d. 5 Figs.|—The pressure of the iron 
upon the work is regulated by means of a system of sprinys which 
give the pressure, and a system of levers operated by the foot 
tending to relieve the said pressure, The heated iron is carried 
on a sliding carriage provided with suitable means for raising and 
lowering the iron. (December 15, 1882). 


5998. Machinery for Breaking, Grinding, or Pul- 
verising Stones, Ores, &c.: L. L. Loizeau, Paris. [4d. 
2 Figs.}—The apparatus is constructed with jointed levers carry- 
ing movable rollers. The joints are fixed toa sleeve having cheeks 
or washers and fixed to the shaft. (December 15, 1882). 

6006. Miners’ Safety Lamps: D. Ballardie, Glas- 
gow. [6d. 5 Figs.|—The lamp is constructed with an air 
chamber, through which the air must pass, and the inlets of 





which are protected by wire gauze, whilst a diaphragm of wire 
gauze divides the air chamber from the light chamber, and has 
fixed to its centre a cone or directing tube to Jead air to the flame. 
A spring in the air chamber is held by a thread, and holds a spring 
detent connected to a bell. The lamp is locked by a lead rivet, 
closed by means of an instrument which is arranged to put a 
special mark on the lead. (December 16, 1882). 


6012. Excavating Machinery: J. Imray, London. 
(P. Jacquelin and V. Chevre, Paris). (8d. 13 Figs.J}—The ex- 
cavating machinery suitable for railway and other cuttings, and 
also the steam engine and boiler for driving it, are placed on a base 
mounted on wheels and having at its front a turntable carrying an 
upright revolving frame, which has an upper bearing in a fixed 
framing carried by the base. A series of chain wheels rofhd 
which pass a chain of excavating buckets are mounted on the 
frontof the revolving frame. The direction taken by the buckets 
is from the bottom where they begin to diginto the bank in front, 





up and along a slope projecting forwards, then from the top where 
they leave the slope charged with excavated material, back in a 
nearly horizontal direction toa point where they are turned over to 
discharge themselves. In the front ascending part the chains pass 
over rollers mounted on strong springs so that the buckets can 
yield backwards ifthey meet with serious obstruction. While the 
buckets are thus moving, the whole revolving frame is by means 
of a small engine with suitable reversing gear turned partly 
around its axisand back again through a sufficient angle to deal 
with the width of the cutting. The illustration shows one form 
of apparatus for excavating parallel with the side of the wortings. 
(December 16, 1882). 


6019. Dynamo-Electric Machines: W. S. Horry, 
London. [6d. 10 Figs.)—Pear, oval, or oblong shaped coils 
are built up into a wheel-shape and on either side of this wheel 
are a series of electro-magnets, the iron cores of which may form 
a part of the frame. Referring to the illustrations the electro- 
magnets A are cast in one piece with the side frame, and are 
wound so as to present alternate N. and S. poles. The armature D 
is composed of copper wire or strip perfectly insulated between 
each layer. The separate segments are connected by links E. 
The armature is held in position by check plates H, to which the 
coils are secured by insulated bolts. The bolts serve to make 
circuit between the segments by means of the links E. The 











brushes K are attached to but insulated from a metal sleeve 
which forms the bush for the spindle. In another form of arma- 
ture the coils, instead of forming a continuous conductor, are 
grouped in segments which cut the magnetic field at different 
times, and two or more coils may be used side by side and con- 
nected up in series. The current from the coils of each group is 
conducted to and divided between similar plates of the com- 
mutator, the coils of the opposite segment being connected 
similar?y to the opposite plates of the commutator. The current 
is collected by two or more brushes. The field magneis may be 
separately excited or be shunt wound. Or where alternating 
currents are required and a separate exciter is inconvenient, a 
separate armature may be employed mounted outside the frame 
on one side, and revolving before the cores of the electro-magnets 
which are produced through the frame. (December 16, 1882). 


6025. Sewing Machines: T. Chadwick and T. 
Sudgen, Oldham. [6/. 13 Fiys.J)—Refers to Specification 
3716 of 1880. The spool for the thread is arranged in the shuttle 
so that it will be free to unwind from a stud in the shuttle, and so 
that the rotation of the shuttle will tend to wind the thread upon 
the spool, but the thread between the cloth and the shuttle spool 
will prevent the spool from revolving with the shuttle. Arrange- 
mentsare added by which the shuttle will be pushed forward for 
a moment when the loop of the needle is about'to slip. (De- 
cember 18, 1882). 


6063. Tricycles: BE. Marshall, Birmingham. [8d. 
22 Figs.|—Relates to means by which the travelling wheels are 
arranged to have independent motions and by which two indepen- 
dent speed gearings are employed, and the;travelling wheels can 
be thrown out of gear with the crankshaft and to an endless rope 
or band for transmitting the motion made partly of metal and 
partly of vegetable fibre, and a series of equidistant spheres of 
steel. (December 19, 1882). 


6071. Carriage and Wagon Axlesand Bushes, &c.: 
J. Dakers, Aberdeen, [6d. 1 Fiy.)—Refers to Specification 
3895 of 1880. The axde arm is long and of larger diameter than 
the journal part; the larger diameter acting as a bearing sur- 
face. A washer is used between the shoulder on the axle, and an 
inner bearing ina bush which revolves round and supports the 
axle arm. A groove is formed in the inner end of the bush and 
a suitable packing is inserted in the groove and prevents the 
escape of oil. A groove for oil is formed behind the shoulder in 
the bush. (December 20, 1882). 


6103, Instrument for Administering Medicine to 
Horses, &c.: P. Fonnereau and W. Fielding, Lon- 
don, [4d. 2 Figs.]—A tube is secured in the mouth somewhat 
after the manner of a bit, and has a hole towards the throat. The 
tube is connected at its outer end toa verticalfunnel. (December 
21, 1882). 


1883. 

1763. Horseshoe Blank Rolls: H. J. Haddan, Lon- 
don. (S. 7’. J. Coleman, J. N. Clarke, and G. B. Reynolds, Cin- 
cinnati, Ohio, U.S.A.) [6d. 8 Figs,)—The roll for finishing 
horseshoe blanks is constructed with a pair of long dies between 
which and on opposite sides of the rolls are situated two pairs of 
shorter dies. (April 7, 1883). 


1985. Apparatus for Use in the Manufacture of 
Pile Fabrics: W. R. Lake, London: (C. Coupland, 
Seymour, Conn., U.S.A.) (10d. 26 Figs.}—Relates to the manu- 
facture of pile fabrics of that class in which a double fabric, com- 
posed of two ground webs connected by intermediate pile threads 
extending from one ground web to the other, so that by dividing 
the pile threads midway between the two webs one-half will be 
left projecting upon each of the divided parts, thereby consti- 
tuting two separate pile or plush fabrics, is first woven. This 
complete specification contains fifteen pages of description and 
thirty-seven claims, and with the limited — at our disposal we 
cannot give acomplete description. (April 17, 1883). 

2081. Umbrellas or Parasols: O. Imray, London. 
(W.S. Hoke and C. S. Westcott, Philadelphia, U.S.A.) [4d. 
5 Figs.)—The runner is held at either end of its stroke by the 
engagement of a stud on the stick in a recessed notch in the 
runner, effected by a partial turning movement of the stick or 
runner. The runners are constructed with recessed trumpet- 
mouthed notches, and the sleeve and grooved ring for holding the 
ribs, with stop shoulders. (April 24, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of EN@IN@zRING, 35 and 36, Bedford- 
street, Strand. 





NOTES FROM THE SOUTH-WEST. 

New Works on the London and South- Western Railway.— 
The Guildford aad Surbiton line, and the Lymington ex- 
tension and pier, are makin, satisfactory progress. The 
widening works from rae, one Junction to Hampton 
Court Junction on the main line of the London and 
South-Western are approaching completion, and those to 
Barnes on the Windsor line are advancing. The works 
on the Fullerton and Hurstbourne line have been com- 
menced, and the doubling of the Andover and Redbridge 
Railway is proceeding. 

Western Wagon and Property Company (Limited).—The 
third ordinary general meeting of the shareholders of this 
company wts held on Friday at Bristol, Mr. J. Bartlett, 
presiding. The result of the year’s working showed a 
balance of 2420/. 8s. 11d., enabling the directors to pay 
a dividend of 5 per cent., to add 644/. 13s. 9d. to the 
reserve, bringing the fund up to 7600/., and carrying for- 
ward a balance of 77/. 7s. 2d. The chairman, in moving 
the adoption of the report and accounts, said the con- 
dition of the property of the company was satisfactory. 
The wagons for hire, which were the property of the 
company, stood at the moderate sum of 13/. 11s. each, 
and the reserve fund now stood at 7600/. It could be 
seen that the company could have paid a higher rate of 
dividend, but the directors were desirous that the financial 
position of the company should be thoroughly sound and 
strong. The report was adopted and the dividend recom- 
mended was declared. 


A New Steam Line.—A new line of steamers is about to 
run direct from Swansea to London and Belfast. The 
new undertaking will be known as the Strath line. 


Monmouthshire and South Wales Colliertes Association.— 
A meeting of the Sliding Scale Joint Committee of the 
Monmouthshire and South Wales Collieries Association 
was held on Friday at Cardiff. A report was read from 
the joint accountants, Messrs. J. C. Kirk and Co., of 
Leeds, and Mr. Allen, of Swansea, giving the result of 
the examination of the coal owners’ Soke and accounts 
for the four months ending April 30, 1883. The result is 
that, in accordance with the provisions of the agreement 
of June, 1882, the wages payable to the workmen in the 
Monmouthshire and South Wales associated collieries 
will remain unaltered. 


The Severn Tunnel.—Satisfactory progress continues to 
be made with the construction of the Severn Tunnel. 
The total length of tunnel now completed is about 2500 
yards, and a further length of about 1400 yards has been 
‘‘arched,” including the whole distance under the 
‘* shoots” —the deepest portion of the river. Thecuttings 
at each end of the tunnel are also in active progress. 


Cardiff.—The coal trade has been active, and prices 
have shown an advancing tendency. Cokeissteady, and 
patent fuel continues to show an improved tone. With 
respect to iron ore, there is little change to note. Last 
week’s clearances comprised 149,718 tons of coal,.1870 tons 
of patent fuel, and 3085 tons of iron. The importscom- 
prised 10,741 tons of ore from Bilbao, and 1090 tons from 
other sources, 


Newport.—Coal shipments have been heavy during the 
past week, and prices have been firmer. In theiron and 
steel trades there has not beenmuchimprovement. Both 
steel rails and tin plates have been dull ; a better inquiry, 
however, prevails for Welsh bars. Last week’s clearances 
were 58,616 tons. Of iron, &c., 1200 tons were sent to 





Buenos Ayres. The imports comprised 12,030 tons of 
| Bilbao ore, and 2100 tons from other sources. 


| Swansea.—The coal clearances have been well upto the 
| average of late, and the clearances of patent fuel have 
} increased. Steam coal has been weak, especially as re- 
| gards second-class descriptions. There has been little 
| change in the iron trade. 





FrEE Passes IN PENNSYLVANIA.—The Pennsylvania 
Senate has passed a Bill prohibiting railway companies 
from issuing free passes, ‘‘ except for charitable and bene- 
volent purposes.” 
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Tue last time (vide page 225 of our last volume) 
we had occasion to treat on this subject, we indi- 
cated that on a future occasion we hoped to pub- 


lish drawings of the different schemes proposed | 


for national harbours of refuge. We now give, 
above, plans drawn to a uniform scale showing 
the designs for Dover, Filey, Warkworth, and 
Peterhead, the only places which, so far as we 
know, have as yet got the length of publishing 
a definite plan and estimate, The designs for 


| Dover, Filey, and Peterhead have been taken from 
the report of the Committee on the Employment 
of Convicts, that of Warkworth from a pamphlet 
which has been prepared by the proprietor of the 
| harbour, Mr. Hugh Andrews. Mr. Rendel, C.E., 
also, has lately reported in favour of a large harbour 
in Tees Bay ; we have read his report, but not | 
having yet seen the plan it is difficult to criticise | 
the scheme. On a future occasion, however, we 
hope to publish the plan and return to the subject. | 


t 


* |ment of convicts.” 
Mo | evidence of Sir John Coode and Mr. Druce, re- 


The most recent opinion as to the merits of the 
different schemes is said to be that of the Com- 
mittee which sat last year on ‘‘the employ- 
This body, after hearing the 


ported in favour of the construction of national 
harbours of refuge by means of convict labour 
|at Dover, Filey, and Peterhead, giving the 
preference to Dover. As however the evidence of 
|the two engineers named—hardly uninterested 
| parties—was all that the Committee thought it 
| necessary to take as to the merits of different sites, 
| it cannot be said that the report is of any value in 
| this respect. The matter has since then, however, 
| been repeatedly alluded to in Parliament, and the 
opposition to the recommendations of the Committee 
was so strong that what is termed a sub-committee 
has been appointed to make a more careful inquiry 
as to the different sites proposed. At present it is 
| understood that the sub-committee are limited to 
| the consideration of the most suitable site on the 
| east coast of Scotland, because Scottish members 
of Parliament seem to have been so much more 
energetic in this matter than their English co- 
adjutors ; but it is almost certain that before any 
natural harbour in England is proceeded with, 
either the present sub-committee or a similar body 
will be appointed to take evidence as to the 
different harbours proposed on the English coast. 
The sub-committee consists of Captain Sir F. 
Evans, hydrographer to the Admiralty, Lieutenant- 
Colonel P. G. D. Smith, R.E., and Sir George H. 
Nares, K.C.B., and while we are not prepared to 
say that a better selection could not have been 
made, yet these gentlemen possess one very im- 
portant qualification, that they are, we believe, 
entirely unbiassed. It is so difticult to find gentle- 
men unconnected with any of the different harbour 
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schemes, and who at the same time possess the 
necessary knowledge of the subject, that we 
welcome the present selection, as at any rate an 
attempt to treat the subject fairly. It is for this 
same reason probably that there is no civil engi- 
neer on the sub-committee ; and while the services 
of a member of our own profession would have 
been of great advantage—had he been an entirely 
neutral man—we admit that we do not know 
where an unbiassed engineer of eminence could be 
found, and under the circumstances the sub- 
committee is better as itis. If it weighs properly 
the value of the different engineering evidence 
offered, no doubt its report will be much more 
valuable than if there had been an engineer on the 
bench. 

There are two distinct classes of men who claim 
to speak with authority on the subject of harbours 
of refuge, nautical men and civil engineers, and 
there must always to some extent be a conflict of 
opinion between them, simply because they look at 
the matter from different stand-points. It is, of 
course, not easy to eliminate the bias we naturally 
have in favour of our own profession, and on this 
account it is quite possible we may not be entirely 
without prejudice—we leave our readers to judge— 
when we say that in the event of a disagreement 
more weight should be attached to the opinion of 
the civil engineer. We may almost go the length 
of saying that comparatively little importance 
should be attached to nautical evidence other 
than that of men connected with the navy or 
steam mercantile marine. Owners and masters 
of sailing vessels are not sufficiently alive to 
the fact that theirs is a decaying industry. When 
the Commission of 1858 was sitting, far too 
much weight was attached to the evidence of com- 
paratively uneducated men simply because they had 
passed and repassed so many times up and down 
the coast. No doubt at that time engineering 
knowledge was not comparatively so advanced as it 
now is, but even making allowance for this, far less 
prominence is due to the opinions of men who are 
no doubt able to say at what part of the coast the 
want of a haven of shelter is most severely felt, but 
who are as a rule quite unfitted to state that there 
is any site fitted for the construction of a harbour. 
No doubt the skipper of a coasting brig may know 
that a harbour of refuge would be more useful at a 
place A than at another B, and his evidence is 
valuable to this extent, but he is not competent to 
state that a harbour could be made at A or that it 
would be of any use if it were made. The ordinary 
seafaring mind is too apt to attach importance to 
natural advantages without being able to estimate 
either the cost or the effect of extending or com- 
pleting what nature has begun; it is too fond of 
bays and protecting headlands, which are perhaps 
very useful as they are, but are often the very worst 
and most expensive sites to improve, and it is 
generally quite unable to judge of the probable 
effects of new works on sandbanks or anchorages. 

We have drifted into a somewhat long preface, 
but it is necessary, because we are going to 
enunciate what we think are the chief points to be 
considered in selecting a site for a national harbour, 
and they are not in the main the same as those 
usually appreciated by the average seafaring man, 
and certainly not those which guided the Com- 
mission of 1858. 

The requirements of a perfect harbour of refuge 
to be constructed at the expense of the country 
are as follows, stated in the order of their im- 
portance : 

1. No national harbour ought to be constructed 
which is not fitted to be made if required a naval 
and military station, so situated that it commands 
a large and important section of coast. 

2. It should be in such a position that it will 
afford safety to the greatest amount of lives and 
shipping, reckoning steam vessels as of much more 
importance than sailers, as the latter are decreasing 
rapidly, and at their present rate of decrease will 
be practically extinct in a few years. 

3. It ought to be readily accessible in bad 
weather, with the wind from as many directions as 
possible. It is not necessary to attach weight to 
the character of the outline of the neighbouring 
coast, artificial distinctions can be introduced 
visible at any distance at a moderate cost. 

4, It ought to be near a port or town where 
labour is plentiful, so that supplies can be obtained 
and repairs‘to vessels, more particularly war vessels, 
quickly and properly carried out. As a branch of 


of course it is necessary that there should be railway 
communication direct to the piers and quays. 

5. The case must be considered on the basis of 
least expenditure for the greatest area of water, 
having a depth of from four to seven fathoms at 
low water ; greater depth is needless expense, and 
there is nearly always sufficient area of a less depth 
for small vessels. 

6. The anchorage ought to be good ; this point, 
however, is not so important as nautical men would 
have us believe. Appliances can be used to remedy 
any deficiency of holding ground, all that is neces- 
sary is to ascertain that the extra expense is included 
in the estimate. 

7. Proximity to a coalfield should carry great 
weight. 

8. As any new national harbour will most pro- 
bably be constructed by convict labour there should 
be a suitable site for a convict prison. 

9. Other minor points, such as proximity to a fish- 
ing ground, should be also considered. 

In considering how the five proposals for harbours 
of refuge now before the public meet the require- 
ments enumerated, it must be borne in mind that the 
claims of Peterhead are on a somewhat separate foot- 
ing. Our Scotch friends claim a national harbour for 
Scotland, and as there is a large amount of justice 
in their plea that England should not have the 
benefit of the labour of Scotch convicts, any re- 
marks we may make as to the relative merits of 
Peterhead must only be considered as showing how 
far it is or is not a good site; if there is no better 
site on the east coast of Scotland we should have 
to put up with Peterhead. 

Dover unmistakably stands first from a strategic 
point of view. The importance of having a military 
harbour at the east end of the channel has long 
engaged the attention of the authorities, naval and 
military, and the importance of the situation from 
this point of view has hardly ever been questioned. 
The new harbour is already partly constructed, 
about 800,000/. having been expended, and on this 
ground alone it is hardly worth while looking out 
for a better site if there must be a harbour on this 
part of the coast. Of the other schemes, Filey 
and Warkworth are both favourably situated ; the 
former would protect a very important section of 
coast, including the large ports on the Humber, 
and Warkworth is midway between the Thames 
and Cape Wrath, besides which it has the impor- 
tant advantage of being near the Tyne, where there 
is one of the largest arsenals in the world, which it 
would be a very important matter to defend in the 
case of war. The Tees lies in the centre of the 
north-eastern trading district, and is a chief point 
in the northern coalfield. Peterhead has very 
little to recommend it under this section ; it is too 
far north even for the protection of the east coast 
of Scotland. 

With regard to the second head—situation so as 
to be readily available for refuge—a good deal can 
be learnt from the Wreck Registers, as of course it 
is to be supposed that a harbour of refuge would 
be most useful, other things being equal, on that 
part of the coast where most wrecks occur, or 
where most lives are lost. Annexed is a Table 
compiled from the registers showing (1) the number 

Harbours OF REFUGE. 
Statement showing the Wrecks during the last Six Years, 
within a Radius of Fifty Miles of Dover, Filey, Wark- 
worth, and Peterhead. Abstracted from the ‘* Wreck 
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Woeeks _ Loes of Total Vessels Disabled, 
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1876-77 | 12 15 | 10 | 22 ; 101 | 83 | 121 | 50 
1877-78 | 16 | 4 3 | 1 | 155 | 62 | 62 | 2% 
1878-79 | 9 |5 3 4 | 88 | 70 | 60 | 21 
1879-80 | 5 4 3 | 0 | 97 | 48 | 46 | 17 
1880-81 | 15 27 | 21 | 15 | 77 | 168 | 100 | 33 
1881-82 | 18 14 37 5 | 100 | 66 | 118 | 32 
Average of }) 395 11.5 13.8] 7.8 103 | 83 | 84.5) 29.7 


six years } | 
| | 


Note.—The figuresfor Dover donot include casualties further 
up the Thames thana line drawn between Whitstable and Foul- 
ness. 
of wrecks with loss of life, and (2) the total number 
of vessels disabled within fifty miles of each of the 
four proposed harbours for the last six years. So 
far as regards wrecks with loss of life, Warkworth 
stands first on the average, Dover second, Filey 





this part of the question, it may be mentioned that 


third, and Peterhead last. For vessels disabled, 


Dover is first, Warkworth second, Filey third, 
Peterhead again a long way in the rear. The 
wreck chart submitted to the Convict Labour Com- 
mittee by Sir John Coode was that for 1880-81, and 
exceptionally favourable for the Filey case ; in fact, 
the wrecks in that district in that year were 
just double the average. There does not seem 
under this section to be much doubt that Dover 
again heads the list ; Filey and Warkworth are 
nearly equally important, the balance turning in 
favour of the more northern port. So faras regards 
more local circumstances the increase of steam 
shipping and the rapid decay of the sailing collier 
trade tell very severely against the claims of Filey ; 
if there is to be a large harbour between the Tyne 
and Flamborough, it should be where steamers 
most require it, viz., in Tees Bay. And even for 
sailers a harbour in Tees Bay would be far more 
useful, as a vessel can run there in winds which 
would prevent her making Filey. For the safety of 
sailing craft a harbour of refuge should be as far to 
leeward as practicable, so as to allow of the greatest 
possible number of vessels making it. Wark- 
worth is on a straight line of coast, so that 
this consideration does not weigh materially one 
way or the other. Peterhead is on the east- 
most point of Scotland, and would only afford 
shelter to such vessels as were able to weather 
the point ; in gales from S8.E. to E., and from 
E. to N.E., a vessel ten miles north in the one case 
and south in the other would derive no benefit from 
arefuge harbour at Peterhead, unless she had a big 
offing. Some good site down about the mouth of 
the Tay would save more vessels, and be nearer the 
track of passing traders. 

Thirdly, we have the accessibility of the different 
harbours, a question which is more or less inti- 
mately connected with the last section and has 
already been partly referred to. So far, however, 
as the immediate designs are concerned, there is 
not much to be said, as all four are well enough 
designed in this respect. Probably Dover would 
prove the worst to enter with a heavy sea running 
up channel. 

Filey labours under the disadvantage of not being 
situated near a town where there are shipbuilding 
yards, or indeed conveniences of any kind for re- 
pairing vessels; the other places are better off in 
this respect, but Warkworth and the Tees seem to 
be the only ones offering the advantage of adjoining 
land at a low level which could be used for iron 
shipbuilding yards, engine works, or Government 
shops. These places also possess the important 
qualification of being in the Northumberland and 
Durham coaltields. 

A comparison of the cost of the different schemes, 
on the basis of the engineers’ estimates, brings out 
a remarkable difference. The expense of Dover 
will be enormous, 790,000/. being required, accord- 
ing to Mr. Druce, to complete a harbour of 175 
acres below the four-fathom line, and adding to 
this the money already spent over the Admiralty 
pier we find the total cost of the works will be 
1,720,000/., or 9828/. per acre. Even this sum, 
large though it is, would probably not prove sufti- 
cient if we are to judge by the cost of the work 
already carried out. The Government now, how- 
ever, as announced by a recent Treasury minute, 
propose to carry out, at a cost of 1,040,000/., a re- 
vised scheme which it is stated will give a sheltered 
area of five fathoms deep and upwards, more than 
double that just stated. The full particulars 
of this scheme are not yet before us, and we shall 
therefore have to leave its details for subsequent 
consideration ; butif it provides, as compared with 
the previous scheme, for an increase in the area below 
the four-fathom line proportionate to that below the 
five-fathom line, then the cost per acre would be re- 
duced to about 56001. The sheltered area, between 
the four and seven-fathom lines, at Portland cost 
about 2066/. per acre and at Holyhead 7100I. per 
acre. Portland is, of course, an exceptional case, 
as a harbour was already partly formed by nature, 
and its extension or completion was practicable at 
a very moderate cost. Filey, like Portland, has great 
natural advantages which enable a large area to be en- 
closed fora comparatively moderate sum. Sir John 
Coode’s estimate is 1,500,000/., or 20001. per acre 
below the four-fathom line. This estimate seems 
small and would probably be exceeded ; the coast is 
an exposed one, and the works would require to be 
of a very heavy and substantial character if they 
are not to share the fate of Wick or St. Heliers. 
The sum put down for Warkworth also seems too 





small, though perhaps the position of the piers 
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with reference to the heaviest seas may enable 
the engineers to use a lighter section for a 
great deal of the work than would otherwise be 
required. Messrs. Meik state the probable cost 
at 1,500,000/., the same as is put down for Filey, 
but the available area enclosed is less, so that the 
cost per acre of water deeper than four fathoms is 
3000/. The shelter afforded by Coquet Island, and 
the fact that there are freestone quarries on the 
spot, may no doubt help to reduce the cost of 
works here. Mr. Rendel estimates the Tees Bay 
scheme at 1,400,000/., or 1230/. per acre of water 
belaw the five-fathom line, a sum much below any 
of the others. He explains this low estimate by 
pointing out that the slag from the blast furnaces 
is available at a nominal charge both for rubble 
foundation work and for making concrete. When 
we consider the Tees scheme in detail we will offer 
some further remarks as to this part of Mr. Rendel’s 
proposal. No name is attached to the design 
for Peterhead, and we are not quite clear whether 
Sir John Coode or the Messrs. Stevenson are 
responsible for the estimate, but whoever it is has, 
we think, considerably under-estimated the difticul- 
ties to be faced. The situation is one of the most 
exposed on the coast, and the bay isso unfavourable 
that even to get the moderate area of 110 acres 
below the four-fathom line the piers have to be 
czrried out to a depth of nine or ten fathoms at 
low water. As already indicated, more than seven 
fathoms in depth is not required even at a place 
like Dover, where line-of-battle ships will con- 
stantly ride at anchor ; at a harbour such as Peter- 
head, where the largest vessel will probably be an 
Arctic whaleship, a depth of nine fathoms is worse 
than useless. ‘Taking the cost of the piers per foot 
run at the same rate as those designed for Filey— 
and the Peterhead piers will certainly not cost less 
—the estimate for providing ninety acres, between 
four and seven fathoms in depth, is 540,000/., or 
6000/. per acre, larger than any other yet produced 
except Dover, and we believe even this sum would be 
largely increased before the piers were completed. 

The anchorage in all the five harbours is good ; 
at any rate, in each case it would be quite sufficient 
when sheltered by piers. All five also offer fair 
sites for convict prisons, though in this respect 
Warkworth is much superior to the others, as 
Coquet Island would afford the best possible situa- 
tion for a penal settlement. 

For several reasons the harbour at Dover has 
claims to be considered the first and most im- 
portant work, and it is announced that the 
Government propose to proceed with the under- 
taking and to complete the harbour according 
to the revised plans in sixteen years. Filey has 
one merit as a site for a harbour of refuge, cheap- 
ness, and even in this respect it is not equal to 
Tees Bay, if Mr. Rendel’s figures will bear cxamina- 
tion; otherwise it cannot be called a favourable 
situation. Taking the reasons in its favour given 
by the Convict Labour Committee, we find that 
hardly one of them will hold water when looked 
into. As tothe large number of vessels said to take 
shelter under Flamborough Head, the report con- 
tradicts the evidence and shows that the subject 
was not properly considered ; in a foot-note it is 
stated that as many as 750 sail have been seen there 
at one time, while Sir John Coode gave the number as 
300, but added, ‘‘ You do not see so many there now.” 
750 was about the figure mentioned to the Com- 
mission of 1858, and the Committee evidently 
adopted it without taking the trouble to inquire 
whether twenty-five years has made any difference. 
No stronger proof could be given of the decay of 
the sailing industry, and Sir John would probably 
have been very near the mark if he had said that 
by the time Filey Harbour could be completed 
there may be fifty sailing coasters left to take the 
place of the 750 ; and that in twenty or thirty years 
they will be as extinct as the dodo. Another 
argument given in favour of Filey was that it 
would form a large fishing station drawing trade 
from Hulland Grimsby. Without entering into the 
merits of Filey as a fishing station, it may be asked, 
Is it true that it would draw trade from the Humber ? 
Why should it? It is very little nearer the fishing 
grounds, and in these days of steam trawlers and 
carriers, a few miles do not count for much; the 
railway carriage to the inland towns would be 
heavier, and it would be competing against an esta- 
blished trade. And if Filey could compete with Hull 
and Grimsby, is it right that it should? Would it 
be fair for Government to make a railway to 
compete with existing companies, and is not this 





similar to what is proposed when it is suggested 
that Government should construct a harbour at 
Filey to compete with the Hull Dock Companies 
and the proprietors of Grimsby ? The reasons given 
by the Convict Labour Committee in favour of 
Filey are far outweighed by the fact that its situa- 
tion as a repairing and coaling station could not 
be worse. Far better have our ironclads steam a 
little further and be certain of getting stores and 
coals without delay and of finding repairing yards and 
workshops where they can be refitted with despatch. 
In this respect the Tees and the Tyne stand far 
ahead of Filey. 

Of the four schemes about which we can now 
give a definite opinion, Warkworth seems to have 
claims superior to any of the others in many re- 
spects, and certainly Government should ponder well 
before rejecting its very strong advantages. The 
desirability of having a harbour of ‘refuge—if there 
is to be one—near the important works of Sir W. G. 
Armstrong, Mitchell, and Co., cannot be well over- 
estimated, and as it would probably be difficult to 
make a naval and military station on the Tyne 
itself, some site very near it suggests itself as neces- 
sary. Warkworth, as we have already shown, is 
better situated than Filey for the safety of vessels 
in distress ; itis not an unfavourable site as regards 
cost; the anchorage is even now first rate; it would 
be readily accessible from all quarters in heavy 
gales except those off shore; it has good sites for 
repairing and building yards ; good steam coal is on 
the spot, and Coquet Island offers one of the best 
sites in the country for a penal settlement. 

As to Peterhead, we have already indicated that 
it should only be selected in the evént of no better 
site offering itself on the Scotch coast. It is not a 
proper station for a naval and military harbour, not 
on a part of the coast where it would afford shelter 
to a large amount of shipping, not readily accessible 
from many points of the compass, not suitable for 
the establishment of yards and workshops because 
the neighbouring land is high and rocky, the expense 
would be large, and the area available for anchorage 
small, and it is a long way from a coalfield. The sole 
advantages it seems to possess are that the anchorage 
is good, and there are good sites for a convict settle- 
ment, and this can be said of many other places. 

In treating of this subject we have purposely 
refrained from considering the accommodation of 
fishing craft, except in so far as regards the argu- 
ment used by the Convict Labour Committee in 
favour of Filey, because we hold the strongest 
opinion that this consideration should not carry 
any weight in the selection of a site for a national 
harbour. The requirements of a refuge harbour 
for fishing craft are so essentially different from 
those of a harbour for trading vessels that the two 
ought to be kept quite distinct. Nearly all the 
sites suggested would afford, no doubt, great 
advantages to the fishing industry, but not in the 
best way. At Peterhead in particular a haven of 
shelter would be extremely useful to fishing craft, 
and we would be inclined to support a harbour of 


| this class there were it not that the south bay is so 


very unfavourable. To make a harbour where the 
piers have to go into nine or ten fathoms at low 
water for the accommodation of fishing boats is 
worse than foolish, and we think our Scotch friends 
should try and find a better site, where a larger 
area could be enclosed at the same or less expense. 
There is a strong combination on foot to force the 
claims of Peterhead, and some time ago it seemed 
probable that it was going to win hands down. 
Fortunately, however, it is now far from likely 
that either Peterhead or Filey will be allowed to 
draw on the public purse by using exploded argu- 
ments and stale figures. 

Before any grant is made the subject should be 
very carefully considered, and the works should 
not be entrusted to any engineer whose name has 
been connected with conspicuous failures, but 
it would be far better that the matter should be 
allowed to drop altogether. If a military station 
is required, make it, but it would be better that 
no other harbour should receive a grant of public 
money further than perhaps is involved in the 
use of convict labour. 











BOAT DISENGAGING GEAR AT THE 
FISHERIES EXHIBITION. 

Srnce the sad accident which occurred when 
lowering a boat from H.M.S. Ariadne (in 1872) a 
great deal of ingenuity has been expended by 
different individuals in the endeavour to devise a 





perfect boat disengaging gear. At the date referred 
to there were three systems in use in the Royal 
Navy, viz.: 1. The usual service pattern, which 
is an ordinary tackle, the hook being fitted in the 
slings, and a thimble attached to the lower block. 
2. Clifford’s apparatus, which consisted of a roller 
placed under one of the thwarts of the boat, round 
which were wound two single pendants, the latter 
passing through leading blocks on the bottom of 
the boat and then through a three-sheave block, 
under and over, the end being made fast to the 
davit head. A lowering rope was wound round 
the roller, and by slacking this the weight of the 
boat unwound the pendants. As the latter were 
only of the necessary length to reach the water, 
and were not made fast at their ends to the roller, 
the boat would be clear when fully lowered, the 
single pendants unreeving through the blocks. 
The apparatus was perfect in theory and often 
acted with great success in practice, but an Ad- 
miralty Committee which sat in 1872 condemned it 
in toto, and its use appears to have declined from 
that day. Kynaston’s gear consisted of a canting 
hook which was kept in position by means of a 
tripping line working through two sheaves on the 
hook. This gear had many supporters and was no 
doubt superior to Clifford’s. The objection to it 
was that a length of tripping line equal to the dis- 
tance the hook canted had to be dragged over the 
two sheaves. Even under favourable circumstances 
it required some considerable force to do this, 
and it was therefore necessary to release before the 
boat was water-borne, in order that the weight of 
the boat might supply the power requisite. It was 
this defect in the Kynaston’s gear that made the 
automatic type of releasing gear, which became so 
popular shortly after, appear to such advantage, 
and contributed in a great measure to its success. 
So far as we are aware both Clifford’s and Kynas- 
ton’s methods have died a natural death, having 
been superseded by more modern and improved 
types. It is, however, only doing justice to the 
memory of the late Captain Kynaston to record 
that his hook was undoubtedly the parent of that 
which is probably the best disengaging gear extant. 
A slip hook, invented by Stafi-Commander Kiddle, 
R.N., attracted a good deal of attention at one 
time. It appeared to be both simple and strong, 
but objections were urged against it, and, so far as 
we are aware, it never came into extended use. 
There are about half a dozen different exhibits 
of disengaging gear scattered through the various 
courts, which we have noticed whilst wandering 
through the Fisheries Exhibition. They may be 
roughly divided into two classes, i. e., the auto- 
matic and the hand-gear. The first to attract our 
attention in the former class was that of Mr. 
Joseph Leeman, of Aberdeen. Two hooks, with 
shanks sufficiently long to reach from the keelson 
to the under sides of the thwarts, are mounted on 


}a rod or shaft running along the bottom of the 


boat. The theory of this appears to be that a falling 
weight will cause the shaft to make a partial revo- 
lution so soon as the boat is water-borne, and the 
hooks are thus withdrawn from the thimbles of the 
lower blocks of the falls. 

A hand-detaching gear is shown by Commander 
Hon. F. G. Crofton, R.N., in which a catch 
engages a shackle on the lower block of the fall ; 
this is released by means of a lever placed under 
the thwarts, which is actuated by a line. 

A very ingenious slipping arrangement is shown 
in the United States Section, being the invention of 
Lieut. Wood, U.S.N. The apparatus is composed of 
two elongated links or shackles, which are pierced 
with aslotted aperture, terminating in a circular hole. 
These links are attached to the stem and stern- 
post of the boat respectively by a hinge, so that 
they can rise and fall in a vertical plane. When 
the boat is hanging to davits a length of chain holds 
the inner ends of the links down, so keeping the 
latter in a horizontal position. A knob bolt is on 
the lower block of the falls, and the attachment 
between the boat and the suspending tackle is made 
by passing the knob through the circular hole in 
the link and sliding it up under the slot, the latter 
being only wide enough to admit the neck of 
the bolt. Until the boat becomes water-borne 
the strain on the tackle tends to raise the link, the 
latter thus becoming a lever of the third order, the 
pin, or hinge, which attaches it to the boat forming 
the fulcrum, the power being transmitted through 
the knob bolt, and the weight represented by the 
holding chain which keeps the link from flying up- 
wards at its outer end, A slip-hook is placed in 














146 


ENGINEERING. 





[Auc. 17, 1883. 











THE EMERY TESTING MACHINE; UNITED STATES ARSENAL, 


(For Description, see opposite Page). 




















4 





Y 


Ne 


WATERTOWN, MASS. 

















Fig 15 ak wi 


_ |1301 





1302 














the bottom of the boat, and by it both holding | 
chains can be let go at once. The two links or 
shackles are thus allowed to fly upwards simul- 
taneously at their outer ends, when the knob on | 
the bolt, sliding under the slot and finally passing | 
through the circular hole, will release the boat | 
from the fall. Messrs. Sample and Ward’s de- | 
taching gear is of the automatic description. A 
hinged hook on the boat is kept from opening out | 
and releasing the tackle by a catch which engages | 
the lower end. A weight is attached to the after | 
catch, the tendency of which is to pull the latter 
down and release the boat. This however is pre- 
vented until the falls are slacked thnough the boat 
being water-borne, on account of the friction caused 
by the pressure of the hook against the catch, or by 
the curved form of the end of the hook preventing 
the catch from falling. This gear has been fitted 
to a large number of vessels, including twenty ships 
of the Peninsular and Oriental Company. 

The British and Foreign Lowering Apparatus 
Company, of Limehouse, exhibit an ingenious 
arrangement. A metal plate, in which is acircular 
hole, is fixed to the under part of the thwart at 
each end of the boat. Sliding on this is another 
plate with a corresponding round hole, which has a 
slotted aperture leading from it. When the two 


holes are made to coincide, a knob bolt attached to 
the lower fall block can be passed through the 
aperture. 





The mooring plate is then pushed along 


| by a pinion which engages 
i g 














so that the knob or ball is 
held under the slot, the 
latter being only suffi- 
ciently wide to take the 


shank of the bolt. The _ 

mooring plate is actuated, mT ee 

when it is required to slip, l 1ee Feel I 
ect ee 


in a rack on the lower 

part of the plate, attached 

to which is a short lever bao er EOS 
having a weight on the 
end. When the weight is 
raised the slot holds the 
knob fast, but upon letting 
the weight fall, by means 
of a suitable tackle, which 
releases both weights 














simultaneously, the cir- | 
cular holes in the plates -—— 
are brought together and the knob slips through, 
the boat being thus released. Mr. N. Hamblin, 
Jun., of Bow-lane, Poplar, exhibits a simple and 
effective slip hook, the merits of which should 
insure its extended use. 

Messrs. Hill and Clark, of Westminster, show 
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the automatic class to be introduced practically in 
this country. The hook, which is attached to the 
boat, is of a peculiar formation, and is so arranged 
that the ring on the lower block of the fall is held 
on the cant by the weight of the boat acting on it. 
When the boat is water-borne the ring can drop 


models and full-size gear of their well-known type, | into a vertical position, and is thus released from 


descriptions of which have already appeared in our | 


the hook. In order that one end of the boat may 


pages.* This apparatus, we believe, was the first of | not be let go before the other, a safety line is rove, 


* See ENGINEERING, vol. xxxiv., pp. 233 and 234, 


by means of which the strain from one hook is 
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transmitted to the other, the tackles thus remain- 
ing attached to the boat so long as any strain is on 
them. There is a lock to each hook, which is auto- 
matically disengaged in the act of lowering the 
boat. This is the best known of the automatic 
systems; it has been fitted to several of Her 
Majesty’s ships and is in use on vessels of most of 
the large shipping companies. 

The detaching gear invented by Mr. M. H. Robin- 
son, of Thames Ditton, and shown by Commander 
Robinson, R.N., of Upham Park-road, Chiswick, 
is one of the latest which has been introduced to 
the mercantile marine. The gear, however, is not 
entirely new, as it has been supplied to the Royal 
Navy for upwards of two years, during which time 
over 250 of Her Majesty’s ships have fitted with it. 
Having extended their facilities for manufacture 
the proprietors are now putting their gear before 
the general shipping public. We have already 
described Robinson’s hook in these pages, but 
lately there have been some alterations made in thé 
details. The slipping gear consists of a hook at- 
tached to the boat, the outer shell being com- 
posed of two plates suitably rivetted together. In 
the upper part is a tumbling hook, the tendency of 
which is to cant and release the boat when she is 
slung to the falls. This action is prevented by a 
lever or catch which isheld in position by a wire 
rope or light chain. Upon releasing this line both 
hooks are allowed to cant, and the boat is thus 
freed. A mousing chock is added to the hook, by 
means of which the eye or the lower block of the 
falls is prevented from being jerked adrift, but at 
the same time the tackle can be always hooked on. 
This it will be seen is a non-automatic or hand 
gear. 

These, so far as we have been able to see, are all 
the different types of boat disengaging gear shown 
at the Exhibition. There may be others, but if so 
we have failed to notice them. We think the two 
last systems described may be taken as representa- 
tives of their respective types, i.e., the automatic 
and hand gears. Which of these is the best for 
practical use will no doubt long remain an open 
question, even should it ever be decided. The 
partisans of the automatic system say it is of the 
first necessity that no person should be entrusted 
with the slipping of the boat, but that it should be 
only possible for it to he accomplished by the action 
of taking the water, for man’s judgment is ever 
likely to err, whilst the. release by the boat being 
water-borne is sure to take place at the right 
moment. An instance was given us of a boat being 
split by the coxswain slipping her when close up to 


ZZ 


the davit head,* and it is said that boats fitted with 
hand-slipping gear are constantly in want of repair. 
On the other hand the advocates of what might be 
called the ‘‘ optional” gear, say that the time to 
slip the boat is not always the instant she is water- 
borne. Sometimes a wave strikes a boat and 
momentarily lifts her long before it is necessary to 
cast adrift. With regard to the objection that a 
man may cast off too soon, it is said that nearly every 
operation in seamanship depends for its success on 
men holding on to ropes or releasing them at the 
proper time, and that the coxswain of the boat 
being a picked man may fairly be entrusted with 
the duty of letting go at the right moment. 

It will be seen that both parties argue from the 
stand-point, that their gear is practically as perfect 
as it is theoretically ; but it need hardly be pointed 
out that there is a great difference between 
operating a beautifully made model, kept in perfect 
order in an exhibition, and letting go a boat at sea 
with gear that may not have been overhauled for a 
long time. Some of the automatic plans depend 
for their operation on the comparative accuracy of 
a balance or other delicate adjustment. Another 
point to be borne in mind is the influence that 


friction of the moving parts may have on the} 
In one gear shown the friction is so} 


operation. 
great that when the tripping line is let go the 
boat will not be relased until she is water- 
borne. This, however, claimed as an ad- 
vantage, ‘‘ for,” it is argued, ‘‘ we have the benefit 
of both systems, as the boat in any case 


is 


within the power of the coxswain to delay the de- 
tachment for as long as he pleases.” So far as the 
model and tank experiments go this is fully borne 
out, but a detaching gear is primarily intended to 
enable the boat to be cast off when the ship is 
travelling at a fairly high speed, and, with the plan 


in question, should the boat take a sheer or become | 


subject to a towing strain on being floated, the 


effect would be as if the weight were still on the| 


falls, and it might happen that the boat could not 
be released. Again, with this gear, should a wave 
strike one end of the boat in lowering, the corre- 
sponding fall would be released before the other ; 
and, supposing this were the forward one, the con- 
sequences would be disastrous were the ship going 


* This is the case referred to by the Duke of Edinburgh 





in his evidence before the Royal Commission of 1872. | 


The boat was fitted with Kynaston’s hook, and when 
ready for lowering with the crew on board the davit head 
gave way. The coxswain immediately tripped the heok 
and the boat fell into the water splitting two of her 
strakes. 





at any speed. It is urged that a boat rope would 
prevent this, but if we are to depend on boat ropes 
we have little advantage over the common gear. 
Again, in one of the automatic systems shown the 
action depends on the perfect working of no less 
than twelve hinged parts, six of these being 
situated in the bottom of the boat. In addition to 
which a long rod extending nearly the whole length 
of the boat has to be dragged a small distance in 





will | 
not disengage until she is fairly atloat, but it is still | 


order to complete the disengagement. Any system 
that depends on the movement of rods or shafts in 
|the bottom of the boat has certain objections to 
contend with. Should the rod be exposed and 
raised above the floor it is liable to get damaged ; 
| should it be protected or encased the danger from 
being fouled by dirt or grit must not be overlooked. 
But the great enemy to all gear in the bottom 
|of the boat is frost. The great necessity for 
| making allowance for the possibility of freezing 
|was clearly brought out in the evidence given 
before the Admiralty Committee of 1872. These 
points will exemplify how desirable absolute ex- 
periment, under working conditions is, in order to 
correctly estimate the value of gear of this nature, 
| for nothing could be prettier than the way the boat 
| was released, with the gear last referred to, when 
| lowered into the tank at the Exhibition. We think 
| most of the arguments against the ‘‘ voluntary,” or 
hand gear are based on defects that existed in bygone 
| systems ; for instance, in Kynaston’s hook it was, 
| as we have said, necessary for a very considerable 
| strain to be on the falls in order to make the re- 
leasing line render through the sheave holes, so 
that unless the boat were released before being 
water-borne it could not be got away without loss 
of time in overhauling the releasing line. This 
made the coxswain unusually anxious to let go, in 
order to prevent his boat coming to grief, suppos- 
ing the ship were well under way, and consequently 
the boat was often dropped a considerable distance, 
as an over-careful man would allow too large a 
margin of safety in order to insure the slipping 
action taking place. With the best modern gear, 
however, the boat can absolutely be slipped at any 
time whether water-borne or hanging to davits, or 
with a towing strain on. Under these circum- 
stances we think that the ordinary sailor might 
well be entrusted with the duty of releasing the 
boat, seeing that he need be under no apprehension 
as to the operation being performed at any mo- 
ment he may select. 

There are many practical details necessary for a 
good disengaging gear which will occur to those 
accustomed to boats. For instance, any con- 
nexion between the hooks should be simple 
and accessible. Tripping or releasing gear should 
| be well in view and of the utmost simplicity. A 
| tripping line should not be in a position where it is 
| liable to be pulled by any one falling against it, and 
| for this reason it is better to release by letting go 
| than by pullingaline. No hook should be on the 
tackle, where it is liable to catch under wales or 
thwarts, but should be always in the boat. The 
hook should be capable of being used without the 
releasing gear, so that it may be worked by hand in 
| the ordinary way if required. 





VERTICAL BENDING MACHINE. 

On the present page we illustrate a vertical bending 
machine designed for bending angle iron, T iron, and 
straight bars, as well as wrought-iron manholes for 
boilers. The two main rolls are 16 in. in diameter and 
their lower edges stand 2in. below the top of the 
table. They are secured to the spindles by nuts, and 
can be readily changed to accommodate differentsections 
of iron. The loose roll is 12 in. in diameter, and is 
adjusted to its position by a handwheel and a screw. 
Within reach of the man at the handwheel there is 
the reversing gear, consisting of the usual arrange- 
ment of two loose pulleys and a fast pulley. The 
first motion shaft carries a pinion which gears into a 
spurwheel upon a second shaft, upon which there are 
fixed two worms, each gearing into a wormwheel on 
one of the roll spindles, the total purchase being 70 to 
1. The table is planed perfectly true on the top, and 
may be made to answer fora levelling block ; at the 
sides and at the end there are T slots for the attach- 
| ment of rollers to give additional support when the 
| work is of large diameter. The machine is self-con- 

tained and requires very little foundation. 


THE EMERY TESTING MACHINE. 
SomME years ago the United States Government created 
a Board of Engineers to test iron, steel, and other struc- 
| tural materials. After months of search both at home 
| and in foreign countries, it was found that there was no 
| reliable apparatus to test large specimens, and hence it 
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vas meni ‘that the labour of the Board would terminate | 

without accomplishing anything beyond the testing of 
specimens of small size. Ultimately, however, the Board 
found Mr. Emery willing to undertake the building of 
an accurate and durable machine to test pieces of 400 tons 
breaking strength, as well as those needing but the strain 
of one pound to fracture them, and it is this machine 
which we present to the notice of our readers this week. 
We are indebted to our contemporary, the American 
Machinist, for the following account which we copy from 
its columns. Figs. 1 to 11 will be found on our double- 
page engraving, and Fi igs. 12 to 20, together with a general 
view, on page 146. 

* This machine, the like of which for capacity, accuracy, 
durability, and general perfection of det ails probably 
does not exist, is in possession of the United States 
Government, and its use is open to all citizens, subject, of 
course, to prescribed regulations. 

“Tt reflects the highest credit upon the immense labour, 

yerseverance, and courage of its inventor, Albert H. 
5 mery, and above all to his engineering skill. 

“The machine at Watertown was constructed by Mr. 
Eme sry under contract with the United States Test Board 
of Iron and Steel, and was built under his direction at 

various shops and foundries. 

“* The description we are able to present this week was | 
prepared for us by Mr. Emery himself, and is worthy of 
careful study. The problem before the contractor and | 
inventor was one of no small difficulty. Brietly stated it | 
was : 

“*1. To construct a machine with the capacity of testing 
specimens for tension or compression up to a breaking | 
strain of 800,000 1b., while at the same time the machine | 
should be of such delicac y as to accurately show the strain 
required to break specimens no stronger than a single 
horse-hair. 

‘2. That the machine should have the capacity of 
seizing and giving the necessary strains to the specimens, 
from the minutest to the greatest, without the construction 
of a multitude of special appli ances to suit the numerous 
changes of form and size in which materials to be tested 
are pres sented. 

3. That the machine should be able to give these 
strains and receive the shocks of recoil produce: i by the 
rupture of the specimen, without injury. The difficulty | 
of this requirement may be appreciated by considering 
that whena test to the full capacity of the machine is | 
made, the scale, upon the br eaking of the specimen, 
receives by recoil an instantaneous load of 800,000 Ib. 
The machine andscale must be so constructed as to bear 
this load placed upon it instantaneously, and bear it so 
perfectly that the next moment it will correctly show a 
load of a pound without any adjustment whatever 

**4, That the machine should be so constructed that 
the specimen, while undergoing strain, may be readily ac- 
cessible for the purpose of observing minutely the changes 
taking place with the changes of the strains or loads ap- 

a to the specimen. 
That the machine should be so constructed as to be 
suulity operated without excessive cost. 

““ The machine, after being erected, had applied to it 
a test load of one million pounds, which it seemed to bear 
with the utmost ease. Before describing the machine it | 
is well to remark that all the working parts in general 
were at their working bearings, fitted to gauges to within | 
less than one thor isandth of an inch. For inst ince, the 
main screws, which are 48 ft. long, were dressed to gauges 
throughout their whole length, and then the threads on 
them cut to gauges, the threads in the nuts being carefully | 
gauged to match them, the same care being used in general | 
thronghout the whole machine. 

“We now proceed to the description of the Govern- 
ment machine by reference to the figures and parts which | 
are numbered. 

‘* Fig. 1 shows aside elevation of the machine, with a 
section | of the masonry bed on which it stands. | 

** Fig. 2 shows a plan of the machine, with a plan of the | 
scale case and one of the gauge cases 

‘* Fig. 3 shows arear view of the machine only. 

“Fig. 4 shows a front view of one end of the m: chine, H 
with a front view of the scale case open showi ‘mp s the scale. | 

** Fig. 5 shows a side elevation of the scale end of the 
machine. . 6 shows a plan of the same. 

‘Fig. 7 7 shows a longitudinal section of this end of the 
machine, with the scale holder, that is the holder which 
seizes the specimen and secures it to the scale, and shcws | 
in elevation the straining holder, that is, the holder which | 
seizes the specimen, and which is drawn backwards or 
pushed forwards by the straining press. 

‘* Figs, 8 to 11 inclusive, illustrate details of this part 
of the machine. | 

** Figs. 12 to 20 inclusive, illustrate the construction of | 
the accumulator and the jointed pipes which connect it to 
the machine which it drives. 

‘* The bed of this machine consists of a long track built 
in sections, set on the masonry, to which it is bolted firmly 
and secured in astrictly level position on sulphur bearings. 

** At the scale end of the machine (left-hand end in the 
drawing) there is alarge bed, also secured to the masonry 
and set in sulphur, on which rests a bed 1434, which has | 
freedom of motion longitudinally, but in no other direction. 

**This bed has cast at its front end large pillow blocks, 
and bolted at its rear end also pillow blocks, through 
each of which pass the screws 1450. These screws are 
8} in. in diameter, 48 ft. long, fitted as before mentioned, 
and rigidly screwed to bed 1434 by the caps of the pillow 
blocks mentioned. 

** Towards right-hand end of the machine is shown the 
straining press 1569, standing on a four-wheel truck which 
carries it along on the track. 

‘* It is fixed to the screws 1450 at any desired position by 
means of the four geared nuts, which are shown, two on 
either screw, which are driven in unison by means of the 
live-head 1599, shown at the extreme right-hand end of the 








| ports resting on 1456, 


| 8, and 9. 


| showed the amount of these movements. 


machine in Figs. 1, 2, and 3,W vhich ¢ drives the ‘ong ‘shaft | 
1590, seen in Figs. 1, 2, and 7 7, which in turn operates 
through gears and idlers the geared nuts on the screws. 
These nuts serve to set the press prior to the beginning of 
any test at such position as is required by the length of 
the specimen. 

‘*The scale holder and straining holder are shown in 
Figs. 1 and 2 by the numbers 1475, and may, by operating 
the live-head, be brought close together or carried 20 ft. 
apart. 

‘“ Wherever the press is stopped by the geared nuts it is 
locked to the screws ready for testing. ‘The strains on the 
specimen are seldom or never given by operating these 
nuts, they merely fixing the press ready for strains to be 
given by the hydraulic pressure operating a 20 in. stee 
piston contained therein, which is connected to the press 
holder 1475, by its steel piston-rod 1563, the latter being 
forged solid with the head, and 10 in. in diameter. The 
holders which seize the specimens are best shown in 
Figs. 7 and 8, the latter showing an elevation of one of 
these holders, one-half of which isin section. The middle 
beam, 1477, rests on two 14 in. rams, 1480, which set on 
the beam 1476, which is screwed to the upper beam 1475, 
by four steel tie-rods, 1478. These beams are of gun-iron, 
and are closely fitted. The opening between 1477 and 1475 
is for the central portion which seizes the dies for round 
specimens 10 in. deep, the side portions being 6 in, deep. 
The width of the opening is 30 in., thus allowi ing plates 
of that width to be tested. The operation of the holder 
will be seen by studying Figs. 7 and 8, the former show- 
ing the holder empty in front elev ation and section, the 
latter showing one of the holders in elevation and the 
other in section longitudinally, where is shown also a 
specimen, 1495, seized by the dies 1484a. The middle 
beam 1477 is forced by the rams 1480 to give the neces- 
sary pressure on the specimen to hold it purely by friction. 
The pressure carried by these holders is any load desired, 


| from one pound to one million, and is known by means of 


the gauges shown in their case, 1708, in front elevation in 
Fig. 1. It will be seen that in applying the load of one 
million pounds to the specimen, by the hok ler, the friction 
which holds the piece is that due to a million pounds on 
each side, or the slipping of the load of two millions of 
pounds on one surface. 

** The straining holder is secured to the piston 1563, of 
the straining press by three chrome-steel pins, 1488, 1489. 
The seale holder is secured to the scale by three chrome- 
steel pins 1491 and 1492, which secure it to the steel link 
1490. Pin 1493 secures this link to the beam lock 1486, 
the latter transmitting the load of tension to the beam or 
platform of the scale 1455, through which the pressure is 


transmitted by four hydraulic supports placed between | 
| this platform 1455 and the bed of the scale 1456. 


When 
strains of tension are thus given the strain passes through 
the specimen 1494 to the holder, through it to the link 
1490, pin 1493, beam lock 1486, beam 1455, 


the supports without friction they are supported on 
vertical steel plates 1461 and rods 1495, shown in Figs. 7, 


after being transmitted through the supports to the beam 
1456 is carried directly against the projections on the 


screws 1450, so that the load, which is ] ak upon the screws | 
by the straining press at one end of the specimen, is | 


exactiy balanced by the load put upon the screws by the 
scale at the other end, this load being transmitted through 
the specimen, no part of the strain being carried through 
the foundations. If now the specimen breaks, 
being under a load of compression immediately free them- 
selves of this load, putting the entire scale end of the 
machine in motion longitudinally in one direction and 
the press end in the opposite direction, these parts moving 
from each other until the screws are free from their load 
of compression, when the inertia of these parts under 
motion will continue 
have 


sliding 


| the scale end of the machine on its ways and moving the | 


press on its track. The extension of the screws will now 
cause the ends of the machine to move together until the 


screws are free from tension when inertia of the moving | 
parts will expend itself in compressing the screws and in | 


overcoming the friction mentioned. In order that mov- 
able bed 1434 may always come to rest in its proper posi- 
| tion, buffer springs 1442 contained in boxes 1438 secured 
to fixed bed, are provided (see Figs. 7, 10, and 11). These 
| motions of extension and compression continue 
vibrations are so rapid 


the ends as mentioned. These 


that when the machine was originally tested in breaking | 
they could be 
} out an experiment so as to test the efficiency of his new 


a bar of wrought iron of 20 in. section 
neither seen nor felt, but set gauges applied at each end 
They are not 
the 


only unseen and unfelt, but they are also unheard, 


| noise of the breaking specimen completely hiding any 
| little noise the machine may make, no jar or rattling 


whatever being detected in any part of the machine. 

\ description of the hydraulic supports which rest 
between the platform and bed of the scale beams 1455 and 
1456 will be given hereafter with the description of the 
scale itself. When specimens are tested for compression 
the clamp-plates (Fig. 7) 1485 are removed and placed at 
1484, thus fixing the scale holder directly to the beam 
1456, which now becomes the platform of the scale, 145% 
becoming the bed thereof. The holder will seize the 
specimen for testing at the fixed ends, or it may seize a 
platform against which they rest. If we test with flat 
or free ends, the beam block 1486 is sometimes put in 
place of this holder when testing columns for compression, 
and a platform secured to it by the pin 1493. 
seen now that the foundations of the scale are the two 
coupled beams 1455 and 1456, between which are the 
hydraulic supports, these beams acting alternately as 





to the sup- | 
That these parts may move against | 
| side of the piston, the difference of their readings being 


It will be seen by the drawings that the load | 
| specimen by the frictions of the packings, which is often 


the screws | 


their movement until the screws | 
received a load of tension nearly equal to the load | 
of compression which was upon them, the difference of | 
| loading being that due to the loss of friction by 


until | 
| the work of recoil is used up in the friction of moving 


| inexplicable cause they 


It will be | 


either platforms 0 or r beds, depending on w hether the bes ad 
is tension or compression, the action being precisely the 
same on the scale whether it is loaded from one face or 
the other. The beams 1455 and 1456 are fixed against 
relative lateral motion by steel springs on plates 1471, 
Fig. 6, which also give an initial load upon the supports 
to prevent any back-lash, this load being balanced on the 
scale independently of the weighings of the strains put 
upon the specimen. 

“The beams are fixed against lateral motion relative to 
the bed 1434 by means of the supporting columns or 
plates 1461, Fig. 5, which fix and support them vertically, 
and the two plates 1468, seen in Figs. 7 and 9, which 
tix them against horizontz ul motion laterally. The pr essure 
produced by straining the spe cimen, which is transmitted 
through the scale beams 1455 and 1456 to the supports 
between them, is communicated through small, seamless 
copper pipes, shown at 1704 in Fig. 2, passing under the 
floor to the scale case 1705, where the pressure within 
these pipes is measured. This measuring of this pressure 
is the weighing of the strain upon the specimen. The 
press of the holders, as well as the double-acting straining 
press which strains the specimen, are operated by the 
accumulator which is shown in plan and elevations in 
Figs. 12 to 15, Figs. 12 and 13 being side elevations, Fig. 14 
a sectional elevation, and Fig. 15 a plan of the same. 

** The accumulator here shown has four weights, 1302, 
1308, 1304, 1805, while the one which operates the ma- 
chine has but thre e, but the action is precisely the same. 
These weights, which are of m: usonry, are each and all 
operated by the central wooden column 1308, the latter 
being raised by a 10-in, ram 1310, placed in the cylinder 
1311, or by the 5)-in. ram 1809, placed in the cylinder 
1310, the pressure being about three times as much per 
square inch when the small ram is used as when the large 
one is. One or more weights are raised as the case may 
require, depending on how much pressure per square 
inch is desired on the liquid. They are carried by the 
column in its upward movement or not, depending on 
whether the keys 1314 and 1315 are in the column or out. 
The liquid is conveyed to the cylinder 1311 from the steam 
hydraulic pump by the fixed pipe 1313, or is conveyed to 
the cylinder 1310 through the movable pipe 1312, the 
latter having a flexible joint, shown in Figs. 16 to 20 
inclusive. In Fig. 16 it is shown without packing, the 
jvint being sufficiently well made to prevent leak. In 
Fig. 17 the joint is shown with a leather packing 1321 to 
prevent leakage of the rotating parts. This same flexible 
pipe joint is used to convey the pressure from the accu- 
mulator to the moving straining press of the moving 
holder, so that the pipes are always connected ready for 
action Without reference to the position of the 
they being moving or stationary as the case may require. 
Pipes also connect with each side of the piston of the 
straining press and convey liquid to a pair of gauges in 
another case not here shown, one of which shows the load 
on the compression side and the other that on the tension 


presses, 


the unbal: fae load which is working to move the piston 
out or in, and which differs from the strain upon the 


as high as 30,000 Ib. or 40,000 Ib., as shown by the scale 
where the true load by the strain on the specimen is 
weighed. 

* The frictioncan be almost entirely obviated by rotating 
the ram, apparatus for doing which was provided, to be 
used in case the scale failed to work properly, a con- 
tins gency which has never happened. 

‘The long screws 1450 are provided with three supports 
intermediate to the scale and straining press of the ma- 
chine. These serve to support and fix the screws at these 
points, and at the same time they will when required 
tip down out of the way to allow the passaye of the press, 
one <P of these supports being shown as tipped down in 
Figs. 1 and 2.” 

Fish REERIGERATOR Raitway Cars.--On Monday, the 
6th inst., a meeting of fish-curers and others intereste “dj in 
the improved collection and conveyance of fish in a fresh 
condition from distant ports to London and other leading 


| markets of the kingdom, was held at Wick, the head- 


quarters of the herring fishing industry, for the purpose 
of hearing an exposition of the viewsof Mr. D. Tallerman, 
manager of the Fish League, London, a gentleman long 
and intimately connected with fresh-food projects. By 
means of plans, Mr. Tallerman showed the style of re- 
frigerator railway cars which had been built at Swansea 
for the League. Each car would convey nearly 60 crans 
of herrings from the most remote fishing station in Scot 

land to the London market, in as fresh and wholesome a 
condition as when they left the boat. A committee was 
appointed to co-operate with Mr. Tallerman in carrying 


fish ina fresh state to the large 
and that gentleman expressed his 


method of conveying f 
centres of population ; 


| intention of running a refrigerator car, loaded with fish, 


from Wick to London and back, so as to prove beyond a 


| doubt the practicability of hisscheme. Unfortunately pe 


initial experiment met with a mishap late on the night of 
Saturday, the U1thinst. Two cars, built expressly for the 
Fish League, were forwarded to Wick, but owing to some 
and a wagon left the rails at Hal- 
kirk Junction, about fifteen miles west of Wick. One-of 
them was very badly damaged, but the other was almost 
uninjured, and having been again placed on the rails it 
was taken on to Wick with the other vehicles of the 
delayed train, arriving at its destination in the course of 
Sunday morning. On the following day it was inspected 
by the members of the Town Council and a large number 
of gentlemen connected with the fishing interest, who 
were much pleased with the whole internal economy of 
the car. Many of the persons engaged in the fishing 
trade are quite sanguine in regard to the success of the 
refrigerator cars. 
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ELECTRIC LIGHTING NOTES. 


Avr the ordinary general meeting of the Crystal } 

Palace Company, ‘the chairman stated that they hi ul | 
purchased nearly sufficient plant to light the palace by | 
electricity. 


The electric lighting of the Thames Embankment is 
to be suspended for a few days for the purpose of re- 
placing the former engine, hitherto situated in the 
wooden structure under the Charing Cross Railway 
bridge, by a new one. 


We learn from an American contemporary that Mr. 
Montgomery controls the patents for the Brush secon- 
dary battery for the entire world outside the United 
States, and that he is preparing for an extended tour 
to establish agencies and effect sales. 


The Maxim-Weston Electric Company, Limited, 
have, during the National Eisteddfod, at Cardiff, 
lighted the building and 
the ceremonials and concerts were held. 
which has been erected by the Tatf Vale Railway Com- 
pany for locomotive sheds, and was lent by that com- 
pany to the Kisteddfod Committee, was lis shte d by four- 
tecn Westonare lamps, arranged on three circuits, which 
each extended outside the building to the different 
entrance gates and grounds, as well as to the tem- 
porary platform of the Taff Vale Railway. Thirty- 
four lamps, each of 1600 candle power, were used; by 
dividing the lamp circuits in the building into three, 
and driving one of the dynamos from an independent 


engine, the chances of total darkness, even for a 
moment, were reduced to almost wi/, but we are glad | 


to be informed that the 
most perfectly satisfactory, and for evenness 
steadiness left little to be desired. The Fine Art 
Galleries were lighted by Maxim incandescence lamps 
of 50 candle power, driven off a Maxim machine ; 
lamp when fe up to its full candle power gives a 
very pure light, which is particularly well ad ipted for | 


light during each night was 


pictures, and was very much adinire d by the numerous 
two | 


visitors. The installation has also been used for 
concerts, and for two dinners given to the employ¢s 
of the Taff Vale Railway, held in the same building. 


THE BOILER EXPLOSION AT BURY. 
To THE Epiror or ENGINEERING. 

Str,—From perusal of your columns it will be well 
known to your readers that under the Boiler Explosions 
Act, 1882, an inquiry into the of all boiler ex- 
plosions is now instituted, and that these inquiries have 
been hitherto conducted under the superintendence of an 
official of the Marine Department of the Board of Trade. 
The suitability of these ciel ials for the work, in regard to 
experience, has been questioned, and in one or two in- 
stances the doubt has been quite justified. On the whole, 


case 


however, the surveyors appear to have done their duties | 


with tolerable efficiency, considering their 
in the construction and usage of land boilers. 
now and again a case crops up where they shoot a little 
wide of the mark, and I purpose attracting attention to 
one in this letter. 

The report in whic h the error occurs is numbered 39, 


inexperience 


and is upon a “ Boiler Explosion at Springtield Mill, 
gury.”” The “explosion” seems to have been what is 
commonly termed a collapse, the right-hand furnace 


having bagged down and ruptt tured at the second belt of 
plate, while the corresponding belt in the left-hand 
furnace came down, but did not rupture. The boiler, it 
may be said, is about 28 ft. in length, and 6 ft. 6 in. in 
diameter, 
of yi; in. plates, 
rivetted with single rows of rivets. 


is 


and the ordinary lap-jointed seams, 
it is not said whether 


the longitudinal seams are in line, or whether the joint is | 


broken at each belt; no doubt the latter is the fact. 
These flues are strengthened with five Galloway cross 
tubes respectively, the distance of the first ones from the 
front end plate being apparently about 11 ft., according to 
the sketch accompanying the report, in regard to which, I 
may remark, no scale is given, 
thereon. 
square inch for regular working; but the pressure at the 
tine of the collapse is not st ated—a an important 
omission in view of the conclusion arrived at by the 
surveyor. 

The cause of the ‘‘ explosion” (collapse) is summed up 
thus: *‘ The explosion was due to the overheating of the 
furnace crowns, the boiler at the time being loaded to a 


pressure greatly in excess of what I consider to have been | 


prudent. I attribute the overheating of the furnace 
crowns to a soapy deposit collecting on them, caused by 
the mixture of soda and grease. Later on we have this: 
** From the appearance of the plates I think overheating, 


acting in conjuction with rt small reserve of stren; gth 


the furnaces possessed, was the cause of collapse 
Here we have two causes given, a primary one- 
heating—and a contributory one—weakness. The first 
one was really the so/e cause of the accident. It was not, 
[ think, due to a combination of causes, but to the over- 
heating alone, as that resu/t plainly shows. First, how- 
ever, let me point out the fallacy which has led the in- 
spector astray. He states that the ultimate collapsing 
strength of these tubes is 160]b. per square inch, and, 
allowing a factor of safety of 5, he obtains a safe 
working pressure of 331b. per square inch 
correct, because no account is 
power of the cross tubes. 


adjoining grounds in which | 
This building, | 
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tem as factor of stvength, ‘the | elieiniiag pressure is 
raised very considerably above 300 lb. per square inch ; 
| in fact, to more than double what the Board of Trade in- 
spector gives. What, then, becomes of a conclusion based 
upon such an error? And, ‘le saving this aside, the results 
of the collapse demonstrate the. inaccuracy of the in- 
spector’s conclusion. Now, had the coldapse been partly 
caused by insufficiency of strength of the whole tubes, it 
is not to be supposed that the damage would have been 
entirely local, or that its greatest force would have been 
confined to the bodies of the plates affected. And this is 
just what happened. In the left furnace the depression 
was wholly in the second belt of plate, and no rupture of 
the seams—the weakest point—occurred. The collapse 
in the right furnace was also in the second belt of plate, 
the greatest depth of depression being in the centre of the 
plate. The overheating was apparently greater in this 
sae ce, as the depression ran out to the ring seams on 
each side, and caused rupture of one of them. These 
facts all go to prove a local cause alone, and that over- 
heating. Had the tubes been so inherently weak as the 
inspector affirms, he would undoubtedly have had occa- | 
sion to report upon a different kind of collapse to that he | 
describes. 
‘© A calm and shallow station, well nigh the shore, 
Is best for moderate bathers.” 
Faithfully yours, 
Tyro. 


THE NEW PATENT BIILL. 





and | 


this | 


But | 


having two through flues 2 ft. 7 in. in diameter | 


nor any dimensions marked | 
The boiler was loaded toa pressure of 80 Ib. per | 


over- | 


! This is not | 
taken of the strengthening 
If full consideration is given to 


To THE Epitor or ENGINEERING. 
Sir,—The most necessary of all patent reforms is that 
a list of the proprietors of all patents should be kept at 
the Patent Office, and copies sold at a reasonable rate. 


the patentee, but found that the officials, though per- 
| fectly polite, were very much shocked by my inquisitive- 
I next went to the agent who took out the patent, 
| who, before replying, wished to know if he was to be paid 
for his trouble. 

I now thought I had taken enough of trouble to find 
out the patentee, and that it was his business to find me 


ness, 


| 


| guess, but which was not conducive to the intere »sts of the 
patentee. For obvious reasons I do not wish my name 
published, and so subscribe myself 

| August 11, 1883. >. > ay * 


NOTES FROM SOUTH YORKSHIRE 
| SHEFFIELD, W ednesday. 
Hull Chamber of Commerce and Commercial Reforms. — 
At a meeting of the Hull Chamber of Commerce, 
tions have been adopted to the following effect : That the 
attention of the Government be called to the fact that no 
Minister of Commerce has yet been appointed in accord- 
ance with the vote of the House 
of the Premier. Also that it is desirable the 
present excessive rates charged for telephonic communi- 
cation by the Post Office Exchange, and for private wires 
supplied by them, should be reduced, and that the asso- 
ciated chambers again bring the question before the Post- 
master-General. 


promise 


report of the directors of the Leeds Tramway Company 
has been issued to the shareholders. It states: The 
accounts up to June 30, 1883, show that the receipts have 
been 21,1427. 12s, 
| brought forward from last lbs. 7d., makes 


account 5903/. 


la total of 21,7361. 8s. 9d. The expenditure has | 
been 19,615/. Os. 9d., and this deducted from the in- | 
come, leaves a balance of 2121/. 8s. This the directors 


Dividend at the rate 


propose to appropriate as follows: 
and balance to carry 


pf 24 per cent. per annum, 2000/. ; 
| forward, 121/. 8s. 
of 435/. 15s. 10d. 
| half of last year. 

The Shefiicld Wagon Company, Limited.—The directors 
of the above company in their thirty-first a 
report and balance-sheet to the 30th June, 1883, say 56 
wagons on hand have been placed on purchase coring he 
| past half-year. The profit and loss account shows a 
| balance of 1694/7. 6s. 2d. to the debit, which is carried 
forward to next half year. There is also a large claim 
for solicitors’ charges, which still remains in abeyance. 


as compared with the corresponding 


| The British Wagon Company, Limited, Rotherham.—The | 
| twenty-ninth half-yearly meeting of the British Wagon 
Company, Limited, has been held at Rotherham. The | 


Chairman, in proposing that the report and accounts 
should be passed, and that the dividend recommended at 


tion to the fact that a much larger business had been done 
during the half year than for several previous half-years. 
| The proposition was seconded by Mr. G. W. Chambers, 
| and in doing so he expressed satisfaction with the position | 
| of the company, and approval of the increase to the re- 
serve fund rather than that a larger dividend should have 
been paid. Other shareholders also coincided in this 


passed, 


NOTES FROM THE SOUTH-WEST. 
Cardif’ Tramways.—The half-yearly meeting of the 
Cardiff District and Penarth Harbour Tramways Com- 
pany was held at Cardiff on Saturday, Mr. D. 
the chair. The report of the directors stated that the 
traffic for the past six months had amounted 
2559/. 8s. 4d., being an average of 1007. per week, as com- 


pared with 1794/. 3s. 9d., or an average of 70/. per week, 
for the corresponding half year of 1882. The number of 
cars running during the half-year was seven. By agree- 


Some time ago, desiring to adopt a patented invention, | 
I went to the Patent Office to inquire for the address of | 


: | 
| out, and I consequently adopted a course which you may | 


resolu- 


of Commons, and the | 


Profits of Tramways.—The twenty-second half-yearly } 


2d., and this, added to the amount | 


The total car receipts show a decrease | 


the rate of 6/7. per cent. per annum declared, drew atten- | 


policy, and the resolution was unanimously and cordially | ! 


Jones in | 


to | 





ment with the Town Council of Cardiff, andi in mained 
with the requirements of the Board of Trade, two work- 
men’s cars commenced running on February 12 last. At 
present these cars do not pay their expenses. The 
balance at the credit of the revenue account amounted to 
4871. 6s. 6d., out of which the directors recommended a 
dividend at the rate of 4 per cent. per annum, leaving a 
balance of 811. Os. 6d. tu be carried to the credit of the 
current half year. The total working expenses amounted 
to 2198/7. 12s. 6d., and the revenue to 2610/. 13s. 4d., the 
profit on the half year being 412/. Os. 10d. ; the passenger 
traffic amounted to 2550. 8s. 4d. The report was adopted 
| and the dividend recommended was declared. 





Rhymney Railway.—A contract for the construction of 
a line from Quaker’s-yard to Messrs. Crawshay’s Castle 
Pit, Railway No. 1, authorised by the company’s Act of 
last session, has been let, and the works are now being 
carried on. The progress made has not, however, been 
so great as could have been wished, owing to unavoid- 
able delays in obtaining some of the land required. 


Cardiff.—The quantities of coal produced have not been 
so large as usual, and the demands of shippers have been 
ji in excess of the supply. Prices remain firm, sellers 
| steadily maintaining recent quotations. The iron ore 
| 
I 


trade remains depressed. Last week’s clearances com- 
prised 113,380 tons of coal, and 4580 tons of patent fuel. 
The imports comprised 8316 tons of iron ore from Bilbao, 
and 3082 tons from other sources. 





Another Ship Canal.—Another ship canal is proposed. 

| Its northern outlet is to be near Stolford, at the south- 
east angle of Bridgwater Bay, west of the Parrett. This 
| was the point selected by "Mr. Telford in a scheme of 
1825, for which an Act of Parliament was obtained, and 
it possesses advantages for the formation of harbour and 
dock works. The tide rises at Bridgwater Bar 35 ft. at 
| springs, and 264 ft. at neaps, and a port at Stolford would 
remedy the defects of the bay and all that part of the 
coast, while vessels would avoid the shoals which lie off the 
side of the river and the dangerous navigation of its 
lower reaches. From Stolford the canal would be a 
| straight level to Combwitch, where there is a pill or 
stream falling into the Parrett, which could be utilised as 
an alternative outlet. Combwitch to Bridgwater would 
be a direct course, and then following the route of the old 
Taunton and Bridgwater Cut, the latter town would be 
reached, the remaining section would be parallel with, 
and partially include, the site of the now nearly aban- 
doned Great Western Canal, and after passing Wel- 

| lmgton and Burlsecombe, the canal would diverge on to 
the valleys of Collumpton and Exeter, rid Kellerton 
| Park and Stoke Cannon. The length of the canal would 
be sixty-two miles, its width at surface 125 ft., and at 
bottom 36 ft., with a depth of 21 ft. It would accordingly 
| be available for loaded vessels of from 1000 to 1500 tons, 
and drawing 18 ft. The project is, of course, ina very 
early stage at present. 


| Newport.—A good inquiry for both house and ste: 

coal still prevails, and prices are fully maintained. Taken h 

all round, the iron and steel trades exhibit a shade more 

| firmness. In tin plates more encouraging features are also 

reported. Last week’s clearances compris sed 44,756 tons 

of coal. The imports comprised 19,496 tons of iron from 
| Bilbao, and 2050 tons from other sources. 


The Severn Tunnel.—At the half-yearly meeting of the 
Great Western Railway Company, on Friday, Sir D. 
Gooch stated in answer to Sir Charles Whetham, that 

the Severn Tunnel would take two years to complete, and 
would cost 1,250,000/. The length of the tunnel would be 
45 miles. 


The Forest of Dean.—An amicable arrangement has been 
effected by the leading ironmaking and mineral firms 
| of Dean Forest with their miners. The men had received 
notice to terminate contracts, which expired on Saturday. 
The matter has been set at rest by a decision to reduce 
only a section of the ore men. The day men have been 
reduced 5 per cent. 

New Dry Dock at Cardif.—On Monday, the Marchioness 
of a laid the foundation stone of the new graving dock 
of the Bute Shipbuilding, Engineering, and Dry Dock 
Company, Limited, which is being erected at the south- 
east end of the Roath Basin, Cardiff. This company has 
been formed for the purpose ‘of carrying on the shipbuild- 
ing yard, slipways, engine works, and foundries at Car- 
diff and Treherbert, belonging to Messrs. Morel Brothers 
and Co., as well as the new dry dock now in course of con- 
| struction in connexion with the Roath Basin. The 
| premises acquired by the company ga the Bute 
| Shipbuilding and Engineering and Foundry Works, 
which are situated on the River Taff at Cardiff ; the Tre- 
Works, which are 
situated on the Rhondda branch of the Taff Vale Rail- 
way, in the neighbourhood of several large collieries, and 
the new Dry Dock and Engineering Works now in course 
| of construction at the south-east end of the Roath Basin, 

covering an area of upwards of 24 acres. The dry docks 
| and works are under contract to be completed by June, 
1884, and will be handed over to the company, when com- 
pleted, by the vendors, together with the machinery, 
offices, buildings, &e., for carrying ona ship and engine 
The dock will be 





| herbert Foundry and Engineering 


| repairing business on a large scale. 
| 600 ft. long and 87 ft. wide. 


| AMSTERDAM EXHIBITION.—The Council of the Institu- 
tion of Civil Engineers having been applied to by Her 
Msg ajesty” s Government to nominate an engineer to serve 
as juror in Class 42 of the Second Section—engin eering 
; and machinery—have selected Mr. Alex. B. W. Kennedy, 
| M. Inst. C.E., Professor of Engineering and Mechanical 
Technology at Univ ersity College to perform that duty, 
and Mr. Kennedy has consented to act. 
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KINIPPLE’S TRAVELLING AND FOLDING BRIDGE; WEST HARBOUR, 


GREENOCK. 


MR. W. R. KINIPPLE, ENGINEER, LONDON. 
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a 
gin. The crossbeams of angle iron below water-tight 
deck, are 4 in, by 4 in. by 4 in., and above deck 3 in. 
by 8in. by 4in. Those connecting the plummer-block 
columns below the water-tight deck are 3 in. by 3 in. by 
}in., and those connecting the columns and upright 
above water-tight deck are 3in. by 3 in. by gin. The 
inner upright angle irons under and above water-tight 
deck are 3 in. by 3 in. by 4 in. with gussets welded on 
ends to form junctions with deck beams. The angle 
irons carrying water-tight deck are 3 in. by 5 in. by 3 in. 
with gussets welded on ends as-shown for fastening 
the frames. The angle irons supporting plummer- 
block deck are 3 in. by 3 in. by 3 in., and all angles on 


stringers are 2f in. by 2} in, by $in. The angles of 





























columns are 2}in. by 24 in. by ,,; in., and diagonal 
braces above water-tight deck are4in. by fin. The 
outside angle irons for fastening fenders are 6 in. by 
6 in. by $in., and those for fastening rubbing pieces 
5 in. by 5 in. by 4 in. : 

The two longitudinal girders for connecting the piers 
together at the bottom are each 5 ft. 3in. deep by 2 ft. 
3in. wide at the piers, and tapering to 1 ft. 3 in. wide 
in the centre between the piers. The flanges are of 
plates 4 in. thick, with 34 in. by 3} in. by 4 in. angle 
irons ; the diagonal bars are of T iron 6in. by 3in. 
by 4in., and the vertical bars 6 in. by 3 in. by 2in., 
with a }-in. plate 1Sin. wide rivetted to same. The 
construction of these girders is clearly shown in Figs. 





| 


ly 











' 1, 6, and 10 of our two-page plate, and Fig. 11 on the 


opposite page. These longitudinal girders are connected 
together transversely under each pier by three box 
girders (Figs. land 11). They are 2ft. 3in. wide by 
lft. Gin. deep, with top and bottom flanges 4 in. thick, 
and webs in. thick ; the webs and flanges being con- 
nected together by four angle irons 3in. by 3in. by 
2in. The whole structure is carried under each pier 
by groups of rollers shown in Fig. 1, and in details by 
Figs. 22 to 25. These run on tracks laid at the bottom 
of the deck, and supported by piles and a concrete 
foundation (see Figs. 1 and 11). The piers are con- 
nected together at the top by two longitudinal plate 
girders 3ft. 4in. deep over the piers, and curved up 
to 2ft. 4in. deep between the piers. The webs of 
these girders are 3 in. thick, the flanges 12 in. by }in., 
and the angle irons connecting web and flanges 34 in. 
by 34in. by $in. The web is stiffened at intervals of 
about 5 ft. by 6in. by 3in. by din. T iron. 

The roadway or platform is formed of 2in. ver- 
miculated wrought-iron plates, carried by four longi- 
tudinal girders extending the full length of the bridge, 
and supported by shafting and levers on bearings 
seated on box-plated columns, which extend from the 
crossbox girders at bottom of piers up to the top of 
the piers. Figs. 1, 2, 11, 12, 13, and 14, illustrate this 
part of the structure. 

The girders carrying the roadway plates are of two 
different forms. The two outside ones are plain web 
girders of uniform depth, having webs {in. thick, and 
angle iron flanges ; whilst the two inside or central 
girders, which carry rails for railway traffic, are | ft. 
6 in. deep over the piers, with in. web and 10 in. by 
8 in. flanges, and between the piers are fish-bellied, the 
depth in the centre being 2 ft. 6in., and the web being 
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4in. and the flanges 12 in. by 2 in. (Figs. 12, and 18). 
These girders are firmly stiffened, and the whole plat- 
form well braced together. 

As already mentioned, the platform girders are 
supported by shafting and levers resting on bearings 
supported, as shown in Figs. 4, 11, 14, and 26; and 
when the bridge is in position in the harbour entrance 
the platform is then at the level of the roadway or 
quay. When it is desired to open the entrance to 
allow vessels to pass into or out of the harbour, the 
bridge is drawn back into its recess by two endless 
chains passing along the side of the recess, and 
attached to the yoke or hauling bar of the bridge. In 
drawing back the bridge, the ends of the platform 
main girders, which are in contact with a girder at 
quay level across the mouth of the bridge recess, are 
pushed forward, and the platform is thus lowered, the 
levers turning on the lower set of bearings shown on 
Fig. 4. The platform and handrail have a parallel 
motion while being lowered to a level, just sufficient 
to clear the girders and brick arching over the bridge 
recess. The weight of the descending platform is 
counterbalanced by kentledge tail weights at the ends 
of the levers shown in Fig. 14. 

In closing the harbour entrance the reverse operation 
is performed, the bridge being pushed forward by the 
same endless chains, and the platform is raised by 
rollers attached to the other end of the platform 
girders, which coming into contact with the curved 
face of a cast-iron box, raise the platform to quay 
level (see Figs. 1, 19, and 20). The platform when in 
this position is perfectly steady, as the pressure on 
the journals is vertical, and the longitudinal girders 
of the platform are tightly fixed between the girder 
over the mouth of the bridge recess, and the faces of 
the boxes with which the raising rollers are in contact 
at the opposite end. 

The machinery for hauling the bridge is wrought by 
hydraulic power, and is placed in the pit shown in 
Fig. 3; the attachment on the bridge to which, the 
chains are connected, is indicated in the general 
views, and shown in detail by Figs. 15 to 18. 

The hauling machinery provided is to open the 
bridge in about three minutes, or at the rate of 32 ft. 
per minute. 

At Garvel Graving Dock, Greenock, a caisson on the 
same principle as this bridge, and also designed by 
Mr. Kinipple, has been working for the last ten years 
without any hitch whatever. 

The contract for this bridge has been let to Messrs. 
Wilson and Co., Greenock, for 8587/. 4s., exclusive of 
the foundations, &c., which are being executed under 
another contract, as also the hauling machinery, all 
of which will come to about 4000/. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Ivon Market.—The pig-iron warrant market 
was rather firmer at the opening last Thursday forenoon, 
when business was done at from 47s. 1d. to 47s. 2d. cash, 
also at 47s. 3}d. and 47s. 4d. one month, and sellers at the 
close were wanting 47s. 2d. cashand 47s. 44d. one month, 
with buyers near. On afternoon ’Change, however, the 
market was again flat, business taking place at from 
47s. 14d. down to 47s. cash, also at 47s, 4d. down to 
47s. 3d. one month, and at the close of the market there 
were sellers asking 47s. and 47s. 24d. cash and one month 
respectively, with buyers near. The market opened very 
flat on Friday morning with a moderate amount of busi- 
ness reported at from 46s. 114d. to 46s. 104d. cash, also at 
47s. 14d. and 47s. 1d. one month, buyers at the close offer- 
ing 46s. 1ld. cash and 47s. 1d. one month, and sellers 
near. In the afternoon the tone was rather firmer, and 
transactions were reported at from 46s, 114d. to 47s. O}d. 
cash, also at 47s. 2d. to 47s. 3d. one month, and at the 
close there were buyers at 47s. O}d. cash and 47s. 24d. one 
month, withsellers near. Dulness was again the rule on 
Monday, only a moderate amount of business being re- 
ported, and at the low prices reached on Friday morn- 
ing. There were transactions during the forenoon at 
46s. 114d., 46s. 11d., and back to 46s. 114d. cash, also 
at 47s. 14d., 47s. 1d., and back to 47s. 14d. one month, 
and in the afternoon the prices were 46s. 11d. to 46s. 10d. 
cash and 47s. 1d. one month, with sellers at the 
close wanting 46s, 1ld. cash and 47s. 1d. one month, 
and buyers near. Yesterday’s market was sensibly firmer, 
and in the afternoon there was a good deal of anxiety 
to buy. Business was reported during the forenoon at 
from 463. 11d. to 47s. cash, also at 47s. 1d. and 47s. 14d. 
one month, and there were sellers at the close asking 
47s. cash and 47s. 2d. one month, with buyers near. A con- 
siderable amount of iron changed hands in the afternoon 
at from 47s. up to 47s. 2d. cash, also at 47s. 2d. up to 
47s. 4d. one month, and sellers at the close were asking 
4s. 1d. cash and 47s. 3d. one month, with buyers at 4d. 
per ton lower. Business was reported this forenoon at 
47s. Od. and 47s. 1d. cash, also at 47s. 3d. one month, 
and at the close there were buyers remaining at 47s. 1d. 
and 47s. 3d. cash, and one month respectively, and sellers 
near. In the afternoon there were transactions at 47s. 14d. 
cash, also at 47s. 34d. and 47s. 4d. one month, and sub- 
sequently there were sellers at 47s. 2d. cash and 47s. 4d. 
one month, with buyers near. Disappointed holders have 
lately been realising as their contracts became due, and 
buyers have been holding off in the hope that they might 
secure iron on still more favourable terms than those 
prevailing, and to these two circumstances the languid 





and drooping tendency in the price of warrants during 
the past few days seems to have been due, It may be 
that some of the dulness is also to be traceable to the 
rather discouraging reports lately received from Middles- 
brough and Cumberland. Special brands are in good 
demand, and steady in price, while iron of the G.M.B. 
class is meeting with only a limited demand, and the prices 
are consequently rather easier. Buying for the Continental 
markets is proceeding on a moderate scale, and orders for 
the United States are very much of a retail character, the 
American markets being very quiet. One blast furnace 
has been damped down at the Portland Iron Works (Eg- 
linton Iron Company), so that there are now 114 furnaces 
in actual operation as compared with 110 at this time last 
year. The hematite pig-iron department shows a steady 
business in progress, and while some of the makers are 
quoting 50s. as the price for the usual proportion of Nos. 1, 
2, and 3 brands, the average actual price does not seem 
to exceed 49s. Gd. per ton. The shipments are being well 
maintained. During the week ending last Saturday they 
amounted to 14,054 tons, as against 14,302 tons in the 
preceding week, and 13,258 tons in the corresponding 
week of last year. There were sent: To the United 
States, 2600 tons; to Canada, 1918 tons; to Australia, | 
&eo., 300 tons ; to France, 555 tons; to Italy, 838 tons; to | 
Germany, 2715 tons ; to Holland, 625 tons; to Belgium, 
140 tons; to Spain and Portugal, 320 tons; and lesser 
quantities to an countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
584,794 tons yesterday afternoon, as compared wit 
584,452 tons yesterday week, the decrease for the week 
being 342 tons. 





Recent Shipbuilding Contracts for the Clude.—Judging | 
by the number of shipbuilding contracts that have recently | 
been placed onthe Clyde, as also by the character of the | 
vessels themselves, it is quite evident that an abundance of 
work is provided for the present year, if not even for a 
large portion of 1884. We have already made mention 
of the fact that Messrs. Elder and Co. have been en- | 
trusted with an order from the Cunard Company for the | 
construction of two immense ships having extraordinary | 
steaming powers. These steamers are to be called the 
Umbria and the Etruria, and a fact which has not yet 
been publicly announced is that they are to be built of | 
steel. For the one which is to be first laid down the steel | 
has already been ordered of the Steel Company of Scot- | 
land, and we understand that for the vessel alone the 
amount of steel required will be somewhere about 4400 
tons. It is stated on good authority that the cost of each | 
of these vessels will be 310,000/., the largest price ever | 
paid for a modern merchant ship, although the City of | 

tome eventually cost a good deal over that amount. | 
The same builders have also récently undertaken to build | 
three steamers of upwards of 4000 tons register of the 
highest class and finish, for the New Zealand Shipping 
Company (Limited). These steamers are intended for a | 
line giving a regular monthly service between Great 
Britain and New Zealand, the said line having already 
been initiated temporarily by chartering steamers. 
Amongst the recent contracts mention should be made 
of four large paddle steamers and eight cargo flats for 
Calcutta, the builders being Messrs. Russell and Co., 
Greenock and Port-Glasgow. At Greenock Messrs. 
Caird and Co. have begun to lay down another new steel 
steamer for the Peninsular and Oriental Steam Naviga- 
tion Company. Several large sailing vessels have like- 
wise been contracted for lately ; indeed the dimensions 


Railway, and subsequently, in association with his 
brother, became lessee of the Forth Ferry. Mr. Ander- 
son afterwards was resident engineer to the London and 
Edinburgh Shipping Company, who, on the advance 
of steam, replaced their celebrated old smacks by 
steamers, and in that capacity he was largely instrumental 
in advancing the company to the stab.e and prosperous 
yosition which it now holds. It may be mentioned that 
Me. Anderson and his brother were the first to apply 
steam to pile-driving in connexion with the construction 
of docks and piers, and in many other ways he gave 
evidence of possessing in such an eminent degree the 
quality of practical sagacity that his advice in all matters 
relating to constructive work was highly valued. As a 
token of respect for the deceased gentleman, the shipping 
in the docks on Friday and Saturday displayed their flags 
at half-mast. 





Scientific Appointment.—Mr. Cargill S. Knott, D. Se., 


| F.R.S.E., assistant to the Professor of Natural Philo- 
| sophy in the University of Edinburgh, has been appointed 


to the professorship of the department of science in the 
University of Tokio, Japan; and he is to be succeeded 
in the post vacated by ra by Mr. W. Peddie, son of a 
clergyman at Papa Westray, Orkney. 





Worten Locomortives.—Another large locomotive of the 
Wootten type was turned out of the Philadelphia and 
Reading Railroad shops at Reading last month. 


AMSTERDAM Exutpirion.—The Glenboig Union Fire- 
clay Company, Limited, 4, West Regent-street, Glasgow, 
have received official intimation that their exhibits of 
firebricks, fireclay, gas retorts, glazed sewerage pipes, 
&e., at the Amsterdam International Exhibition, have 
been awarded a gold medal, the nighest award. 


PaGe’s BRICKMAKING MACHINERY.—In our description 
of the exhibits of Messrs. E. Page and Co., of Victoria 
Iron Works, Bedford, at the Royal Agricultural Society's 
recent show at York, an error occurs in noticing their 
large horizontal pug mill and brickmaking machine. It 
is stated (see page 62 ante) that the output of this machine 
is 15,000 bricks per hour, instead of per day. 


DeatH or Mr. R. Bruce Bett, C.E.—We regret very 
much to have to announce the death, at West Croydon, 
last Monday, of Mr. Robert Bruce Bell, of the well- 
known and much-respected firm of Messrs, Bell and 
Miller, civil engineers, Glasgow and London, and Past- 
President of the Institution of Engineers and Ship- 
builders in Scotland. The deceased was certainly one of 
the ablest civil engineers practising in Glasgow during 
the past twenty years. His professional work was chiefly 
in copnexion with rivers, harbours, and docks, both at 
home and abroad. 


DEATH OF THE FATHER OF THE TUBE Trape.—It is 
with regret we have to report that Mr. Cornelius White- 
house, the original patentee of wrought-iron gas tubes 
(the manufacture of which is now one of the staple trades 
of Wednesbury), died on Tuesday, the 9th inst., in the 
eighty-ninth year of his age. We may mention that the 
bulk of the tubes, as nowjmade, are still being manufac- 
tured in the manner described in Mr. Whitehouse’s 
patent taken out in 1847, the year he commenced busi- 
ness as Whitehouse and Co., at the Globe Tube Works, 
Wednesbury, whose trade mark of the ‘* Globe” became 





of one of them are to be on such an extensive scale that 


she will, it is said, be the largest sailing vessel in the | 


world. Measuring 310 ft. by 49 ft. by 28 ft., and having 


a net register of fully 3000 tons, she is being built by | 


Messrs. William Hamilton and Co., Port-Glasgow, to the 
order of Messrs. E. B. Hatfield and Co., for their 
‘* Bridge” line, her intended name being the Kingsbridge. 
She will be constructed to class 100 Al at Lloyd's, 
having two iron decks, four full-rigged masts, fitted with 
steam appliances and all the latest improvements, and 
having a hurricane deck amidships, 80 ft. long and 7} ft. 
high, under which there will be provided accommodation 
for officers, crew, stores, &c. 

Prompt Repair of a Deep-Sea Telegraph Cuble.—For a 
considerable time lately a fault existed in the submarine 
cable belonging to the Great Northern Telegraph Com- 
pany, of Copenhagen, which is worked between Aberdeen 
and the Norwegian town of Egersund. The injury was 
not of such a nature as to cause an entire stoppage of com- 
munication, but it gradually got worse, and its repair had 
become a matter of absolute necessity. By careful tests 
made at both ends, through instruments of the requisite 
delicacy for the purpose, it was found that the locality of 
the fault was eighty miles east of Peterhead. The cable 
steamer H. C. Oersted was therefore despatched from 
Copenhagen on Thursday week, under the command of 
Captain Oersted, to search for the faulty section of the 
wire. It may be remarked that the steamer in question 
is named after the eminent Professor Oersted, of Copen- 
hagen University, the captain in command being his 
grandson. The vessel arrived at the locality where 
grappling operations were to take place in the course of 
the forenoon of Saturday week, and so accurately had all 
the calculations been made that those on board picked up 
the cable from the bottom of the sea at noon, effected the 
necessary repairs by midnight, and then returned the 
cable to its resting place under the waters. This may 
certainly be spoken of as a very smart piece of work, and 
as having been planned with great scientific skill. 

The Late Mr. Matthew Anderson, Leith.—By the death 
of Mr. Matthew Anderson, which occurred on Friday 
last, Leith has lost one of its most prominent and most 
respected citizens. A native of the north of England, 
Mr. Anderson came to Leith upwards of forty years ago 





in connexion with contracts on the Edinburgh and Leith 


one of the best known for tubes in England and abroad. 
It is with much sorrow that we have to record that in 
|}common with most other patentees the benefits Mr. 
Whitehouse conferred on all countries through his inven- 
| tion, did not leave his latter days with such substantial 
| means as from the importance of the industry he created 
one could have wished him to be in the enjoyment of. As 
may be remembered we reported last year that these 
works, goodwill, and trade mark, had been acquired by 
Mr. John Spencer, and are now in full operation. 


THe Nortuern Paciric Rattroap.—The guests in- 
vited to attend the formal opening of this line, represent- 
ing an aggregate length of 2168 miles, are to leave New 
York for the west on the 30th of this month. The line 
extends from the cities of St. Paul and Minneapolis, and 
from Lake Superior across the State of Minnesota, and the 
territories of Dakota, Montano, Idaho, and Washington, 
and the State of Oregon to the waters of the Pacific Ocean 
and Paget Sound. The company placed six sets of invi- 
tations at the disposal of Her Majesty’s Government, and 
asked that representatives might be sent, whom they 
should claim the privilege of receiving in and conducting 
back to England as their guests. Earl Granville placed 
two of theseinvitations at the disposal of the Board of 
Trade, which department will be represented by Mr. 
John Holms, M.P., and Major-General Hutchinson, 
R.E. ; a like number were assigned to the Colonial Office, 
one went tothe Associated Chambers of Commerce, and 
the remaining invitation was offered to and accepted 
by the Institution of Civil Engineers. The Institution 
will be represented by one of its vice-presidents, Mr. 
George Barclay Bruce—Robert Stephenson’s second pupil 
—who, after serving an apprenticeship of five years in the 
engine works at ee ee ar was transferred to 
railways under construction, became the resident engineer 
in charge of the large masonry viaduct at Berwick-on- 
Tweed, then was om the East India Railway, next for 
four years occupied the position of chief engineer in 
India for the Madras Railway, where the works were 
carried out departmentally by the company’s staff, and 
for about twenty-five years has been in practice in West- 
minster, during which time he has been Engineer-in- 
Chief of Railways in Southern India, in South America, 
in Prussia, and in New Zealand, 
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THE ADHESIVE STRENGTH OF 
PORTLAND CEMENT. 

THE ordinary methods of testing cement refer to 
its cohesive power only. Briquettes are made, 
sometimes from neat cement, and sometimes from 
cement and sand, and after being subject to from 
seven to twenty-eight days’ immersion in water, 
they are broken by a tensile strain. 


is to produce 
disconnected material into a solid coherent form, 
that its tensile strength, unless that also be 


measure of its adhesive strength, is but a fallacious 
This is the view 


guide to its constructive y alue. 


taken by Mr. Isaac John Mann, and which was 





Sut it may be | 
argued that, since the principal function of cement | 
pe th so as to convert loose or 


a 


‘advocs ited by him i in a paper prese nnted t to the Insti- 
tution of Civil Engineers, and selected by them for 
publication. Revie swing the history of cement 
a iking, and the expe rimental researches connected 
with it, he came to the conclusion that neither of 
the above systems of testing is likely to become 
universal. The test that he prefers shows the 
adherence of two strips of sawn limestone, or ground 
plate glass, held together by a thin layer of Port- 
land cement. The transition from the test of cement 
mixed with sand to this test is not so abrupt as 
would appear; in the former a great number of 
smiull pieces of stone are used in the form of sand, 
while in the latter two pieces only are employ ed, 
and the test is thus simplified and better defined. 
The sand test is neither one of cohesion only nor of 
adhesion, but involves an indeterminate proportion 
of both. 

Cement, as at present received from the manu- 
facturer, consists of a mixture of an almost im- 
palpable powder with coarser particles, the latter 
being extremely sluggish or inert, and incapable 
of developing any great cementitious value within 
the limits of time over which the tests can extend. 
It can be hardly doubted that the strength of a 
test-point made with ordinary cement will be in- 
fluenced by the fortuitous positions which the 
coarse particles occupy, or, in other words, by the 
proportion of comparatively inert particles that 
happen to be in direct contact with the cemented 
surfaces, and hence it is necessary that one of the 
standard adhesive tests should be made with 
material from which the inert particles have been 
removed. Mr. Mann’s attention was directed in 
the first place to discovering the degree of pul- | 
| verisation required to convert “the unground clinker | 
[into active cement, and to this end he made a 
| large number of experiments. These led to the con- 
clusions that so far as concerns a seven days’ test, 
| the particles of cement stopped by a No. 176 sieve, 
| developed little or no cementing power during that | 
period, and that even some of the less fine particles 
might be very deficient in cementitious strength ; | 
and that, so far as concerns a twenty-eight days’ 
| test, the cement of different manufacturers varied 
in the cementitious strength of the particles stopped 
by a No. 176 sieve from nothing to 20 Ib. per square 
linch, their strength increasing but slowly in the 
longer periods, and probably becoming soon ex- 
hausted. If any general conclusion can be drawn 
from the experiments, it would appear to be that 
the cementing energy of coarse particles develops 
much more slowly than that of fine particles. The 
necessity of adopting a high standard of pulverisa- 
tion is also shown. For example, the particles 
that were sufliciently fine to pass a sieve of 10,600 
meshes to the square inch, viz., No. 103, possessed 
less than one-fifth of the cementitious value of 
| those passing a sieve of 31,000 meshes per square 
inch, viz., No. 176. The average degree of pul- 
verisation of ordinary cement is such that 45.6 per 
cent is stopped by a No. 176 sieve. 

The next point requiring investigation was the 
cementitious strength of the fine particles. For 
this purpose the finest sieve obtainable was used, 
No. 176, and the cement was sifted until an inap- 
preciable amount escaped through the meshes. 
The material was such as would set in 40 minutes 
to five hours in air. At the end of seven days’ im- 
mersion the average of 62 tests showed an ad- 
hesive strength of 78 lb. per square inch, and 
at the end of 28 days 38 tests gave an average 
result of 93 lb. per square inch. The highest 
figure ever obtained, 204 1b. per square inch, was 
after 15 months had elapsed. 

When the cement was not sifted, but tested as 
received from the manufacturer, the average of the 
seven days’ trials was 57 lb. per square inch, the 
lowest result being 51 1b. and the highest 76 lb. 
The average strength found by the 28 days’ trials 
was 78 lb. per square inch, the lowest figure being 
69 Ib. and the highest 108 1b. Estimated by their 
cohesive strength all the cements were of good 
quality. As a general conclusion the experiments 
showed that the cementitious strength of sifted 
cement was greater than that of unsifted cement 
by 37 per cent. at the end of seven days, 20 per 
cent. at the end of 28 days, and 18 per cent. at the 
end of 15 weeks. 

The relation, if any, between the cohesive and 
adhesive, or cementitious strength of neat cement 
seems to be nye ony obscure, as might be antici- 
pated from the fact that the presence of coarse 
particles within certain limits increases the former 











will serve to show that the ordinary seven days’ 
test of cohesive or tensile strength is unreliable as 
an exponent of the cementitious value. 

Comparison of Adhesive and Cohesive Strength. 


Average Strength in 





Pounds per Sq. Inch. 
No. Description. —— 
Adhesive.! Cohesive. 

1 Ordinary cement, age seven 

days .. aaa 59 532 
2 Ordinary ‘cement, age seven 

days iced ad HI 336 
3 Fine cement, sifted through 

No. 176 sieve, age seven 

days . “ in : 94 428 
4 Fine ce »ment, sifted through 

No. 176 sieve, age seven 

days . es ia ‘as 57 345 
5 Fine cement, sifted through 

No. 176 sieve, age seven 

days . ad =o ’ 65 500 
6 Fine cement, ‘sifted through 

No. 176 sieve, age twenty- 

eight days .. 105 500 
7 Fine cement, sifted through 

No. 176 sieve, age twenty- 

eight days . =, ae, 109 387 
8 Fine ce ment, sifted through 

No. 176 sieve, age twenty- 

eight days 84 428 
9 Fine cement, sifted through 

No. 176 sieve, aged twenty- | 

eightdays ... a ae 110 309 
10 Fine cement, sifted through | 

No. 176 sieve, age er ! 

eight days 85 320 


The inv estigation of the effect of quick and slow 
setting on the adhesive strength, which is capable 





| of being developed within the limits of time avail- 
| able for ordinary testing purposes, shows that, with 


one or two exceptions, the quick-setting cement 
manifested a greater development of adhesive 


| strength than the slow, while in the case of cohe- 


sive strength quick-setting seemed generally to 
produce an opposite effect. The time of setting 
was arrived at by the following means: A vertical 
steel needle, moving freely in guides, and having a 
flat point one-sixteenth of an inch in diameter, was 
loaded so as to weigh 1 lb. When the pressure of 
the point made no visible mark on the surface of 
the gauged cement it was considered to be set. 
This is approximately the same pressure as that of 
the finger-nail, but it has the advantage of being 
more definite and reliable. 

The strength of adhesion of Portland cement to 
ditferent substances varies considerably ; the rough- 
ness or smoothness of the cemented surfaces does 
not, however, affect the strength as much as has 
been supposed. The Table on the next page was 
compiled from experiments made with cement 
obtained from five leading manufacturers. 

With reference to a standard test the author’s 
investigations and remarks may be summarised as 
follow: (1) That the cementitious or true value of 
Portland cement can be best determined by testing 
its adhesive strength. (2) That the degree of 
pulverisation is probably the only other condition, 
the practical importance of which will warrant an 
introduction into the standard system, which should, 
therefore, include a standard sieve. (3) That a 
sieve having 176 meshes to the lineal inch will be 
found sufficient for all practical purposes. In 
adopting the adhesive test the usual specification of 
the quality of English Portland cement requires to 
be modified to the following effect : ‘‘ The cement 
shall be ground so that not more than 45 per cent. 
shall be stopped by a No. 176 silk sieve, and its 
average adhesive strength, after twenty-eight days’ 
immersion, shall be as follows: cement passing 
No. 176 sieve, not less than 95 lb. per square inch— 
cement as supplied for use not less than 75 1b. per 
square inch.” 

Mr. Mann’s researches are most interesting 
and valuable and display the perseverance and as- 
siduity which must form the basis of all true scientific 
theorising, but whether his new standard test will 
be able to displace those already in vogue remains 
to be seen. If ihe use of Portland cement were 
comparable to that of mortar, that is if it were used 
to etfect the union of flat surfaces, subject to trans- 
verse or tensile strains, then it would be evident 
that Mr. Mann’s test is the proper one. But a 
mass of concrete is very different from a brick wall. 
The surfaces of its units are essentially round, and 
present points rather than planes of contact to each 





but diminishes the latter. The following examples 


other. Hence, although it may be perfectly true 
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STRENGTH OF ADHESION OF PoRTLAND CEMENT TO VARIOUS MATERIALS. 








Material. Average Adhesive Strength. 


Tdays. 28days. 13 weeks. 6 months. 
19 : es s 


Bridgwater brick 
24 
49 
53 


26 


” ” 66 
Slate (sawn) .. ie 


” % oe 
Portland stone 
Ground plate glass 
Plate iron 


Sandstone “i 
Polished marble 


: plate glass i vse 
” ’ 51 
Granite (chiselled) ie 
153 

98 


” ” 
Limestone (sawn) 
116 


” ” 





Total number of tests (omitting those of sawn limestone), 182. 


that when concrete gives way it fails from want of 
adhesive strength in the cement, rather than 
cohesive strength, yet it is by no means clear to us 
that Mr. Mann’s method of testing would properly 
demonstrate the values of different cements under 
the conditions of actual practice. The connecting 
bond or film is extremely thin, and it is well known 
that the value of such a cemented joint largely 
depends upon the skill of the person making the 
joint. When two pieces of wood are carefully 
united by glue the union is often so firm that it is 
sasier to fracture the solid wood than to tear apart 
the glued junction, but still it is no uncommon 
sight to see glued articles fall to pieces. The sand 
or German test probably comes as near reproducing 
the conditions under which the cement will be used, 
as can be done in the laboratory, and, if the difti- 
culty of tinding a standard sand could be overcome, 
would present many advantages over the pure 
cohesive test. Whether Mr. Mann’s system 
becomes the standard of the future or not he has 
done good service in calling the attention of engi- 
neers to the wide difference between the adhesive 
and cohesive strength of Portland cement. 


PRIVATE BILL LEGISLATION. 

THE end of the session drawing nigh, great expe- 
dition has been shown by the members of the 
House of Lords, the Committees have rapidly 
proceeded with their labours, and little now re- 
mains to be done to complete them ; as we have in 
most instances fully described during their pro- 
gress through the other House, the nature and 
objects of the various schemes yet remaining, it 
will be unnecessary to do more than simply chro- 
nicle their fate. 

Since our last report the following opposed Bills 
have been passed : Midland; Birmingham; Wolver- 
hampton and Milford, now Midland and Central 
Wales Junction ; Central Wales and Carmarthen ; 
Pontypridd; Caerphilly and Newport ; Plymouth, 
Devonport, and South - Western ; Metropolitan 
District, for the acquisition of some land in White- 
chapel, and for the construction of a short link 
near the West London Extension Railway in Ken- 
sington, by which the South-Western trains run- 
ning over the company’s Putney line will be able 
to get direct access to Addison-road Station. 
The Bill of the Metropolitan Board of Works 
having reference to the closing of the ventilators 
on the District Railway, being unopposed, was 
passed without alteration ; the sister Bill of the 
Corporation of London was, however, rejected, 
consequently no alteration will be made in those 
ventilators within the jurisdiction of that body. 

The Bills which during the same period have 
been brought to an end, so far as this session is 
concerned, are the Goole, Epworth, and Owston 
Railway, the Manchester Ship Canal, and the 
Barry Dock and Railway. The former, passed by 
a Committee in the Commons which rejected its 
great rival, the Hull and Lincoln Railway, was by 
some considered as a fairly good and unobjection- 
able scheme for the extension further north of the 
interests of the Great Eastern Railway. The evi- 
dence on the other two Bills, both in favour and 
against, was much the same as that adduced in the 
Commons, but as time was getting short it was much 
condensed, the Peers evidently not desiring to hear, 
and counsel had no wish to enlarge upon unneces- 
sary detail. Between these two projects and the 


| Remarks. 
Ordinary cement. 
Sifted through No. 176 sieve. 
Ordinary cement. 
Sifted through No. 176 sieve. 
Ordinary ; fragments torn out of surface. 
Sifted through No. 176 sieve; fragments tonn out of surface. 
Ordinary cement. 
Sifted through No. 176 sieve. 
Ordinary. 
Sifted through No. 176 sieve. 
Ordinary ; fragments torn out of surface. 
Ordinary cement. 
Sifted through No. 176 sieve. 
Ordinary cement. 
Sifted through No. 176 sieve. 
Ordinary. 
Sifted through No. 176 sieve. 
Ordinary. 
Sifted through No. 176 sieve. 


English control, there is much similarity, both in 
the causes which led to their promotion and the 
fate which attended the efforts made in their 
favour. In all three cases the people who desired 
to carry them out were those who furnish the 
traftic, and who complain of delays and high 
charges of the existing monopolies, and not un- 
naturally wished to provide a means of transit 
under their own control; but with all the result 
was the same, victory for those that have, and con- 
solidation of the rights of possession. 

In the Commons the Bill of the Ennerdale Rail- 
way, passed by the Lords, has been thrown out. 
This is another instance of the determination of 
public bodies to defend romantic localities and fair 
landscapes from their attempted invasion by rail- 
way schemes with utilitarian objects. 


S ON ARMOUR PLATES. 

THE experiments which the Danish Admiralty 
carried out near Copenhagen in May last against 
armour plates, constructed to represent the deck 
of the new torpedo boat Tordenskjold, were made 
with the object of ascertaining the resistance of a 
convex deck, when exposed to horizontal firing, 
and to determine what kind of armour would be 
the most advantageous for the new Danish ironclad, 
which is to be commenced this year. The target 
and the materials under experiment were as 
follows: The target represented a part of the deck 
of the vessel to be constructed, the centre of which 
will be horizontal with a slope of 24 deg. towards 
the sides. As it would have been impossible to 
hit the horizontal part of the target under the con- 
ditions in which the experiments took place an 
incline of about 7 deg. was given to it. This part 
of the target was covered with an armour 50 mm. 
(1.9 in.) thick, the one underneath being 100 mm. 
(3.9 in.). The following are the makers who con- 
tributed the plates: Schneider (Le Creusot), steel 
plates 50 mm.; Cammell, compound plates, 100 
mm. ; and specially prepared iron plates, 50 mm.; 
Marrel Fréres, forged iron plates. The lower part 
of the target, inclining 24 deg., was covered with 
two armour plates, each 100 mm. in thickness. 
The upper one was, in the English manner, placed 
direct on the steel deck, whereas the lower was, in 
the French manner, provided with a sheathing of 
wood beneath 15 em. (5.9 in.) in thickness. The 
two rows of plates were stayed to one another by 
means of knee-plates fixed to the ribs. The deck 
itself consisted, below the upper plates, of steel 
17 mm. (.67 in.) in two thicknesses, and, below 
the wood, of steel 9.2 mm. (.36 in.) in one thick- 
ness. The bolting of the lower plates was effected 
by common armour bolts, 50 mm. in diameter, and 
with india-rubber, the heads being sunk conically 
into the plates. The beams were built, and in L 
shape. The steel plate was about 229 mm. (9 in.) 
in height, 13 mm. in thickness, and the steel 
angles 76 mm. (3 in.) by 76 mm. by 13 mm. 
(.52in.). This part of the deck was further pro- 
tected, in order to represent the exact conditions 
of actual practice, by a layer of cork, filling the 
space between the horizontal deck, the sloping 
part of the armour-plated deck, and the ship’s 
side. The latter was in the target, represented by 
a steel plate 13 mm. thick, and the horizontal 
deck, beyond the horizontal part of the armour, by 
a steel plate 6 mm. thick. The space between the 
two was further divided, by vertical compartments, 


agitation for the construction of a second canal, | into three parts; there was thus a layer of cork 


joining the Mediterranean and Red Seas, under 


| outside the plates of each make. The centre com- 





partment was packed with common cork, but the 
two others with a kind specially prepared, and 
fireproof. 

The upper part of the target, inclining 7 deg., 
was covered with three layers of plates each, of 
50mm. The plates were laid directly on the steel 
deck without any intervening layer of india-rubber, 
and secured by means of bolts of 32.mm., with 
conically sunk heads. The steel deck itself was, 
however, somewhat differently constructed below 
the various plates. Below the upper one it was of 
steel 17 mm. in two thicknesses, below the central 
one of steel 9} mm. in a single thickness joined by 
double rivets, and below the bottom one of steel 
9$ mm. joined by single rivets. The deck beams 
below this part of the target were of steel 127 mm. 
high, and T-shaped. They were bent upwards at 
the top end so as to serve as supporters to the 
upper row of plates. At the side of this target a 
wooden one was erected for the trial shots, and 
behind the props at the back of the target another 
was built to show the effect behind the armour of 
any projectile going through it. 

As the conditions around the spot where the 
trials took place were such that any deviation of 
the projectiles to the left would be dangerous, and 
as the firing at the horizontal targets would no 
doubt be attended by ricochets in every direc- 
tion, it was deemed advisable to erect a great earth 
traverse, encircling the entire left wing of the 
target. This was protected in the interior by sand 
bags, its height being 10 ft. above the target. 

The ordnance used for these trials were two 
naval guns, one 9in. and the other 6 in. in diameter. 
These two pieces were chosen as their calibre cor- 
responded exactly with the dimensions of the 
target. The 9in. gun carries a heavy projectile 
with moderate velocity, and the 6 in. gun a lighter 
one with greater velocity. The actual striking force 
of the two guns does not differ much per unit of 
circumference, but the aggregate force of the 9in. 
gun is far greater than that of the Gin. They were 
placed alongside each other on a perfect plane 150 m. 
from the target. The 6 in. gun rested on its natural 
carriage, and the in. one on a heavy experi- 
mentally constructed one. 

The 9-in. gun is a muzzle-loader of forged iron, 
manufactured by Sir William Armstrong, weighing 
12,700 kilos. (12 tons), while the weight of the pro- 
jectiles, of hardened cast-iron, was 113.5 kilos. 
(250 lb.). The charge was 22.5 kilos. (49 Ib.) cubic 
powder, giving the projectile an initial velocity of 
nearly 430 m. per second (1410 ft.). The striking 
velocity at the target would thus be 421 m., the 
delivered force per inch of circumference 118 foot- 
tons, and the total delivered force at striking 3299 
foot-tons. When firing this gun there was also 
used a cast-iron shell with fuse 113.5 kilos. (250 1b.) 
containing a bursting charge of 7.5 kilos. (164 Ib.). 

The 6-in. gun is of the 35 Krupp calibre 15 cm. 
constructed in 1880. The projectiles, to be tried 
with this gun were two, viz., one with a pointed 
and one witha flat head, both of steel, weighing 
51 kilos. (112 Ib.). It was also desired to test the 
theory which has been advanced that a projectile 
with flat head would hit armour at oblique angles 
with greater force than a pointed one, and that its 
effect would be more destructive when striking 
obliquely than that of the pointed one. Finally, 
cast-iron projectiles, with both pointed and flat heads, 
of the same weight as those of steel, were tried. 
With a charge of 18.5 kilos. (40.71b.) of cubic powder, 
the initial velocity was 530 m. (1738 ft.). The 
striking velocity at the target would thus be 
520 m., the delivered force per inch of circum- 
ference 118.7 foot-tons, and the total delivered 
force at striking 2263 foot-tons. 

The experiments extended over three days. The 
first day the upper part of the target—the 50 mm. 
plates (1.96 in.)—was fired at both with the 9 in. and 
the Gin. gun, the former with a charge of 223 
kilos. and the latter with one of 18} kilos. These 
trials should prove the relative quality of the 
plates as well as the most suitable construction 
to be adopted for the deck of the vessel. The 
second day the lower part of the target (the 
100 mm.—3.937 in.—plates), which was covered by 
the cork chambers, was fired at. The firings were 
first directed to ascertaining the influence which 
the cork chambers exercised on the direction of the 
projectile, and the resistance of the cork-sheathed 
target. In this trial the Gin. gun was used, the 
charge being 18} kilos. (41 1b.) The course of the 
projectile through the cork would then be as long 
as it was possible. Trials were next made to 
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aammneie the effects of a shell bursting in the | 
cork chamber, and to see if the cork would be} 
ignited, and if the fireproof cork was less com- | 
pustible than the ordinary, &c. For this trial the | 
Jin. gun, with 15} kilos. of powder, was employed, 
The ‘shots were fired at the lower part of the 
100 mm. plates, where the layer of cork was | 
thickest, while the 9in. gun was chosen as it carried | 
the heaviest bursting charge, viz., 7} kilos. (164 lb.) | 
The third day the lowest part of ‘the target was | 
fired at, viz., the 100mm. plates without any cover- | 
ing of cork. Both guns were used for these trials, 
with the heaviest charges, in order to test the re- 
lative qualities of the steel plates. The flat pro- 
jectiles were also tried with the Gin. gun, while it 
was attempted to ascertain whether it was prefer- 
able to lay the armour directly on the iron deck or 
on a sheathing of wood. 

These experiments were thus carried out on 
three consecutive days in the manner indicated. 
The first day the upper part of the target was fired 
at, the second the cork chambers, and the third 
day the 100 mm. plates after the cork had been 
removed ; forty shots were fired in all with the follow- 
ing result: None of the 50 mm. plates were shot | 
through. The plates, after being bent and furrowed, 
caused the projectiles to ricochet, a result which 
corresponds exactly with the inference drawn from 
the trials made in France, viz., that 50mm., 60 mm., 
70 mm., and 80 mm., plates will ricochet pro- 
jectiles striking them at an angle under 10 deg. 
The in. projectiles furrowed the plates deeper and 
bent them more than the 6in., but in the main 
their effect was identical. The steel plates, how- 
ever, showed the greatest resistance. The pro- 
jectiles collected after these trials showed that the 
ogival part had first struck the target, and that they 
had subsequently struck the plates with the bottom 
rim, which, in some of the 9 in. projectiles, were | 
broken off ; otherwise they were intact. The deck 
construction sustained the trials most admirably. 

The firings at the cork chambers showed that 
the three 9 in. shells fired had all burst immediately 
on striking the 100 mm. plates. They burst 
early as was to be expected when fired in modern 
guns, whose projectiles are but very little retarded 
by passing through a thin wall of iron and a not 
very deep cork chamber. The cork was_ not! 
ignited nor ejected in any quantity. Three shots 
from the Krupp gun demonstrated that the direc- 
tion of the projectile was not changed to any 
extent by passing through the cork chambers. The | 
firings at the naked 100 mm. plates showed that 
the steel plates had sustained all the projectiles, 
viz., one 9-in. and four 6-in., of which one was 
flat-topped. On of the 6 in. projectiles caused a 
crack at the back of the plate, and the 9 in. one 
would probably have gone through had it not 
struck just above a beam. After the fifth shot 
only bits of the plates remained, but their qualities 
had nevertheless been fully proved, as no pro- 
jectile went through them. 

The compound plates resisted two out of the 
three 6-in. projectiles, while one of them caused a} 
crack in the back. One Gin. and three 9 in. pro- 
jectiles went through these plates, but the latter 
one cannot be reckoned, as it struck in a previously 
made hole. The effect on the plates was merely local. | 

The iron plates resisted three out of four 6 in. 
projectiles. One 6 in. flat-topped and one 9 in. 
projectile went through, but the former would not 
perhaps have gone through if it had not struck near 
acrack. These plates were much bent and cracked. 
Next to the steel plates those of iron showed the 
greatest resistance, but it could not be ascertained 
whether the steel plates could resist a 9 in. and the 
iron plates a 6 in. flat-topped projectile. 

The results obtained may particularly refer to the 
guns employed, as with ordnance of great calibre, 
even if they were less powerful, the relation be- | 
tween the plates might be different, as it is not im- 
possible that the damage done to the armour, and 
the number of bits and splints which would be | 
thrown into a vessel by a projectile penetrating 
with a surplus force may be greatest with plates, 
such as those which showed the highest amount of | 
resistance at the above trials, | 

The projectiles were all, so far as could be ascer- 
tained, broken into pieces by the penetration. With | 
five shots, in which the back arrested the projec- 
tiles, the bits of the latter remained in the plates, 
while of those which went through and of those 
which struck the steel plates, only a few bits were 
found. This circumstance confirms what has been 
demonstrated by previous experiments, viz., that! 


as 


' generally easy to arrive at ; 


| Louvre, to .124 frane (1.19) per hour ; 





when ‘the resistance of the target approaches the 
penetrating power of the projectile, the latter will 
break into pieces when the striking angle is under 
60 deg. Finally we may state that the experiments 
showed that the projectiles, when penetrating an 
oblique target, alter their course downwards. 


THE ELEC CT RIC ‘LIGHT. IN THE 
MAGASINS DU LOUVRE. 
(Concluded from page 85.) 

In our previous article we gave a description of 
the electric light installation as it actually exists at 
the Magasins du Louvre. We explained that this 
installation, very carefully arranged in a practical 
point of view, is directed with great care, and that 
a very detailed account is kept of the expenditure 
involved. The figures we shall now give, and 


| which we owe to the kindness of M. Honoré, are 
| therefore absolutely exact ; 


they are deduced from 
a careful examination of the official accounts, and 
refer to the year 1882, during which the electric 
lighting of the Louvre was conducted under normal 
conditions, without any change or interruptions. 

As we stated in our previous article, the lighting 
of the Louvre is effected by five Gramme machines 
with independent excitors; each of these supply 
eight circuits of three Jablochkoff candles, or 120 
in all. There are also two Meritens machines, 
each of five circuits, feeding thirty candles in all, 
or a total of 150; there are, besides, four other 
dynamos, each working an are lamp, and one 
Edison machine, type Z, supplying sixty incandes- 
cence lamps. 

The expenses relative to this installation have 
been separated from the general accounts, and 
divide themselves into three classes as follows : 

1. Those of first cost. 

2. The running cost of the lamps. 

3. The cost of maintenance and working. 

In any ordinary installation the first costs are 
the second are usually 
calculated more or less approximately ; as regards 


| the third it is rarely that running and maintenance 


charges are recorded with accuracy ; these, how- 
ever, are the most important of all. 
During 1882 the Jablochkoff candles, many of 


| which it will be remembered burn during the day 


as well as at night, gave a total of 204,578 hours ; 
the four arc lamps furnished each 738 hours, or a 
total of 2952 hours ; as they are each equivalent to 
five candles per circuit, as far as mechanical work 
is concerned, their proportional part corresponds 
to 2952 x 5=14,760 hours. The sixty Edison lamps 


more recently placed, furnished during the months | 


of November and December last, 26,205 hours of 
light, but each of them absorbed only 0.2 of the 
power taken by a candle, so that their proportion 
of power absorbed was 0.2 x 26,205=5241 hours. 
We have thus a total of 224,579 light hours of 
equal intensity. The foregoing is the basis from 
which the distribution of expenses, management, 
fuel, stores, &c., has been arrived at for each of 
the different systems. 

The 204,578 hours of lighting supplied by the 
Jablochkoff candles, correspond to a total of 
133,246 candles consumed ; hence the average 
duration of each candle was about 1.5 hours. This 
part of the expenditure works out, at the price at 
which the candles are supplied to the Magasins du 
the cost of 
working and maintenance corresponds precisely 
with the same figure ; as to the allowance for sink- 
ing fund, calculated at 10 per cent. for interest and 
amortisation of all the capital invested in the in- 
stallation—for boilers, steam power, material of 
all kinds, conductors, lamp brackets, &c.—it cor- 
responds to a total of 0.145 francs (1.394. ). 

The whole of the expenses therefore amount to 

0.393 fr. (3.79d.) per hour, divided as follows : 


frances. 
Candles... ; 0.124 
Motive power and maintenance 0.124 
Sinking fund and interest 0.145 





Total 0.393 (3.79d.) 
The cost of the arc lamps is made up as follows : 
1, Of the carbons consumed, which 


divided by the 2952 hours of francs. 

lighting, cost per hour... a 0.221 
2. Of the maintenance as before ... 0.620 
3. Of amortisation charges 1.001 





Total... “1.842 (17.68d.) 

Lastly, the account for the Edison lamps stands 

as follows, allowing a service of 800 hours per 
lamp : 


| 





francs. 
First cost 7.5 fr. (6s.) 0.0094 
Maintenance ... : 0.0248 
Amortisation... 0.0191 
Total 0.0533 (.51d.) 


It should be observed here that the general ex- 
penses connected with the production. of motive 
power are, in the original accounts, grouped to- 
gether, and that the distribution made has been 
arranged proportionally among the different systems, 
whiist the expenses special to each system, are in 
all cases kept separate. 

An observation should here be made on the hourly 
consumption of the Jablochkoff candles. Until the 
year 1883 the lighting of the candles was carried out 
in multiple chandeliers at the Magasins du Louvre, 
and with hand commutators manipulated by an 
attendant, when it was necessary to substitute a 
new candle for one that was burning out. In con- 
sequence of this, in order to avoid extinction, it 
was necessary to be always a little in advance, and 
consequently to sacrifice a certain amount of the 
candle which was not burnt. Moreover, when the 
candles in the first chandeliers of a circuit were 
lighted simultaneously, it was necessary to regu- 
late the change either by the candle which had 
burnt the quickest, or by the shortest one of the 
group. From this it followed that none of the 
candles were entirely consumed, and a consider- 
able waste was entailed. The suppression of 
this loss was a problem which long occupied the 
attention of those using the Jablochkoff candle, and 
many special devices have been schemed for the 
automatic lighting of the candles. Unfortunately 
all these arrangements, more or less complicated, 
have failed to answer in practice, although great 
ingenuity has been exercised on the subject. At 
the Magasins du Louvre, the practical manage- 
ment of the electric lighting is placed, under the 
superior direction of M. Honoré, in the hands of a 
chief electrician, M. Clariot, for a long time in the 
employment of the Jablochkoff Company. This 
gentleman has carried out an idea at once very 
original and very practical, by which, at an in- 
creased cost of something less than one centime per 
candle, the relighting can be effected automatically 
and without any failure, and to secure an economy 
of 20 per cent. on the consumption of the candles, 
by avoiding the constant loss of unburned ends of 
candles. This arrangement of M. Clariot, the 
description of which we must postpone for the 
present, thus prevents large losses without any 
delicate mechanism, and with a certainty that has 
never failed. Thus modified, the cost of the Jab- 
lochkoff candle per hour is : 





francs. 
Candle... x 104 
Maintenance .. .124 
Sinking fund ... 145 
373 


In order to afford a means of calculating in what 
proportion the various systems of electric lighting 
which have replaced gas, are more economical than 
the latter, we may add that the Magasins du 
Louvre pay at present for gas .30 france per cubic 
metre (6s. 9d. per 1000 ft.), which is equivalent to 
a cost of .054 france per burner of 180 litres per 
hour (6 cube ft.). The maintainance would come 
to .003 franc and the amortisation of the installa- 
tion, calculated on the same basis as for electricity, 
to .014, or a total of .072 france (.69d.) per hour 
and per burner of 6 ft. of gas. The total cost of 
gas lighting is thus raised to about 8s. 6d. per 1000 
cubic feet. We have already seen in the previous 
article that there has been established at the 
Louvre, one Edison lamp for one gas burner of 
6 ft., and one Jablochkoff candle for about ten 
such burners, while more lately five candles in one 
circuit of a De Meritens machine have replaced a 
Berjot arc lamp.* 

Consequently, if we compare the cost of lighting 
by each system, with the light furnished by one 
cube metre (28.3 ft.) of gas, we shall have the 
following values : 





francs. 
Cost of gas per metre .394 
Edison lamps — 296 
-180 
Jablochkoff candles without the Clariot 
fas 218 


Jevice 2°" 
device 1.800 





* Photometrically, five Jablochkoff candles approxi- 
mate very closely to one Berjot lamp ; actually, however, 
the luminous value is higher, on account of ‘the greater 
facilities for distributing the light. 
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Or calling the cost of gas 1, that of the Edison and 
Jablochkoff lights are .75 and .553 respectively. 
By comparing M. Clariot’s arrangement for re- 
aren 
. . . v040 
lighting the candles, the cost is reduced to |“ 


| 
| 





shed 


fishes, grass, &c. The 
tains the buoyant chamber, and can be regulated at 
will. As the sea is dark at the depth of 70 metres, 
the observatory is to be lighted by electricity, and 


1.800 | a telephone communicates with the surface. 
: 842 > A New SEISMOMETER 
.207, and that for the arc lamp is ——~ =.195; ae noe eee ee : 
a r I 9.400 ; The recent calamitous earthquake at Ischia 


these compared with gas taken as unity stand at .525 
and .495 respectively. The cost of lighting the gas 


at the burners, and that of the electric lights is not | 


included in the comparison, which supposes that in 
either case this work is done by the staff of firemen 
retained permanently by the establishment. If, 


however, this item was estimated, it would increase | 
the cost of the gas lighting and of the Jablochkoff | 


candles without the Clariot apparatus, and would 
not affect the other systems. 

We may now examine a little more closely the 
cost of lighting by the Jablochkoff system, which 
has been most elaborated in this installation. 


the candle itself is only a small item, and is one that 
will be still further reduced to a certain extent, by 
further developments to be made in manufacture. 
Consumption and maintenance correspond to .124 | 
franc hourly. But little saving can be looked for | 
in this direction, because the steam engines em- | 
ployed at the Louvre are of a very economical type, 

and consume a minimum quantity of coal per hour. 
With extravagant engines this element of cost would 
run up very rapidly, which shows that the selection 
of a good motor is of primary importance in ob- 
taining economical conditions in electric lighting. 
The sinking fund for plant and material forms a 
heavy item. The cost of electric machinesand conduc- 
tors is a large proportion of the whole, but one which 
it may be fairly hoped will in time bereduced. The 
principal attention of many electrical engineers is 
directed now, not towards new inventions, but 
to cheap production, and advance is made in two 
different ways by improvement in construction, 
and by making larger and more p>werful machines. 
Thus of the three elements of cost, the first will 
be gradually reduced to a small extent by improve- 
ments in the production of carbon ; the second | 
must remain nearly constant, as but little economy 
can be made in motive power. Thanks to the 
employment of more powerful electric generators 
the third source of expense may be considerably 
diminished, since the current can be produced 
more cheaply on a large scale, and the first cost of 
installation can be reduced. 

But little remains to be added to complete this 
description of the electric installation at the 
Magasins du Louvre. Reference has been made 
to one of the generators employed for the trans- 
mission of power to a distance. The current pro- 
duced by this machine tlows through a circuit of 
insulated wire which crosses the Rue St. Honoré, 
and goes to one of the smaller buildings belonging 
to the establishment. Here the wires are con- 
nected to a second Gramme machine, which drives 
an air pump by means of which the small balloons 
that are given away are inflated. At one time 
this work was done by two men driving a hand 
pump, who were occupied the whole day. The 
transmitting and receiving Gramme machines do 
this work in six hours, during which time they fill 
from 800 to 1000 balloons. There is in addition, 
a second and more important installation, but not 
yet completed, so that its description must be 
deferred for the present ; this is in a large build- 
ing erected near the Champs de Mars, where, 
amongst other things, furniture covered with stuffs, 
such as sofas, chairs, &c., are made. This work- 
shop contains a number of sewing machines which 
will be driven by the current. When the instal- 
lation is completed we shall describe it in detail. 





NOTES 
A SUBMARINE OBSERVATORY. 

Dvrinc the forthcoming International Exhibition 
at Nice the submarine observatory of M. Toselli | 
will be in use in something the same way as the 
captive balloon at the Paris Exhibition of 1878. It 
is made of steel and bronze to enable it to resist the 
pressure of water at a depth of 120 metres, nearly 
160 lb. to the square inch. The vessel is divided 
into three compartments, the upper for the com- 
mander to enable him to direct the observatory, 
and give explanations to the passengers, who, to 
the number of eight, occupy the middle compart- 
ment. They have under their feet a glass plate, 





We 
see that in the cost per hour (.373 franc) the cost of | 


| boilers of the 


draws attention to the subject of seismometers 
and seismographs. Probably there were none of 
these instruments on the island, notwithstand- 
ing the warning of the last earthquake.  Pro- 
fessor Palmieri, of Naples, states that the late 
shock was due toa subsidence of the ground rather 
than to a regular earthquake ; but whatever the 
case it was unpreceded by premonitory agitations 
of the ground which a proper seismometer would 
have made known. We are led to these remarks 
by a new seismometer of ingenious make devised 
by Professor Ewing, of Tokio, Japan. A common 
pendulum having its centre of gravity below the 
centre of suspension is in stable equilibrium, 
whereas an inverted pendulum having a pivotted 
supporting rod is unstable, but by placing an in- 
verted pendulum below an ordinary ove and con- 
necting the bobs so that any horizontal displace- 
ment is common to both, the equilibrium of the 
jointed system is made neutral, and a very sensitive 
seismograph obtained. 





PreTROLEUM AS FUEL FoR THE Russtan Biack SEA 
FLEET. 

known that for some years the 

Russian in the Caspian 

Sea have been constructed for the consumption 

of naphtha refuse. Since the opening of the Baku, 

Tiflis, and Batoum Railway, the transport of this 


It well 


is 


vessels 


jmaterial to the coast of the Black Sea has 
| ° *“y° . 

| been greatly facilitated, and reduced in cost. It 
|has therefore been decided to use it as fuel 


for the Black Sea fleet, and great advantages— 
both in effectiveness and cheapness—are expected 
to be secured. It is stated that the refuse can be 


third compartment con- 


delivered at Batoum ata cost of 1s. 7d. per ewt. ; and | 


as its heating power, compared with that of the 
best steam coal, is as three to one, the advantage 
of its employment is obvious. During the present 
season, trials of this fuel will be made on several 
torpedo boats, for which class of vessels it is con- 
sidered to be especially suitable. The necessary 
alterations in the furnaces, &c., will be made by 
Messrs. Nobel and Co., who have large petroleum 
refineries in Baku, and have already altered several] 
of their own steamers with a similar object. 


THe TeEHUANTEPEC Suite RaAILway. 

When Mr. Eads determined to construct a ship 
railway across the isthmus of Tehuantepec, he sub- 
mitted the scheme to the Government of the United 
States, offering them in return for a guarantee of 
part of the interest, great advantages for American | 
shipping, and a preponderating control of the 
undertaking. The Committee on Commerce of the | 
Senate, after hearing much evidence, unanimously 
recommended that the Government should accept 
the conditions offered to them, at the same time 
they strongly endorsed the feasibility of construct- 
ing a ship railway, and the claims that were put 
forward as to its being made a financial success. 
The Senate, however, failed to take any action on 
the report, and Mr. Eads has determined to with- 
draw his proposition to the United States Govern- 
ment from the further consideration of Congress. 
It is estimated that the cost of constructing the 
work will be 75,000,000 dols., and that it can be 
completed in four years. The concession provides 
that the aid of any one foreign power may be 
obtained in carrying out the project, and that the 
whole must be completed within ten years, work 
being commenced prior to May, 1883. This latter 
stipulation has been complied with, and the surveys 
are now being rapidly pressed to completion. 
What course Mr. Eads will adopt is not known, 
but it is fair to assume that armed with the very 
favourable report of the Committee, it will not be 
long before he appeals to the general publie in 
carrying out his project. 


| 
| 
| 
| 
| 
| 


| 











Caustic SopA CONDENSER FOR LocoMOTIVEs. 

Mr. Moritz Honigmann, of Grevenberg, has 
invented a traction engine, especially intended for 
use in streets, mines, and tunnels, or wherever the 
absence of noise, smoke, and disagreeable gases is 
desirable. The salient feature of his invention is 


| 
| 
| 


the use of caustic soda to absorb the exhaust steam, 
and to liberate a part of its latent heat to be em- 





enabling them to see the bottom, with its corals, 


ployed in the production of additional steam to 
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drive the engine. If exhaust steam at a tempera- 
ture of 212 deg. be injected into a solution of 
caustic soda, of a specific gravity of 1.7, the tempe- 
rature of the mixture will rise to about 374 deg., 
while the vapour tension will not exceed one atmo- 
sphere. Supposing the hot solution to replace the 
fire in a boiler it is evident that a part of its heat 
will travel through the plates to the water, if the 
temperature of the latter be lower than that of the 
solution, and will evaporate a portion of it, and 
that this action will continue as long as the soda 
maintains its power of absorbing the exhaust steam 
without giving rise to any great back pressure, 
Mr. Honigmann’s engine is at work as a tramway 
locomotive, and will run continuously for five hours 
with a charge of 500 kilos. of caustic soda of 1.7 
specific gravity. The following description of its 
mode of action is taken from our contemporary 
L’ Ingénieur-Conseil. Mr. Honigmann’s motor has a 
small boiler, butno chimney. ‘The boiler is a cylin- 
drical reservoir of water heated to a temperature 
corresponding to the pressure desired, and sur- 
rounded with another reservoir tilled with caustic 
soda, either in a state of solidity, or of highly 
concentrated solution. Now, it is well known 
that caustic soda is a substance having a ¢rest 
attinity for water, with which it forms a hydrate, 
In the formation of this chemical combination a 
considerable quantity of heat is liberated, and 
Mr. Honigmann has drawn up tables of the boiling 
points and corresponding effective pressures of 
different strengths of the solution of caustic soda, 
from which it appears that a solution of 60 parts 
of water to 100 parts of soda can absorb vapour at 
a tension of 7.1 atmospheres, given off by water 
at a temperature of 167 deg. Cent. (832.6 deg. 
Fahr.), without in its turn giving off vapour having 
a greater tension than one atmosphere. It is 
therefore possible to absorb, by means of caustic 
soda, considerable quantities of exhaust steam, 
without creating behind the piston a counter pres- 
sure exceeding one atmosphere. Suppose, there- 
fore, that the supply pipeof the steam cylinders 
communicates with the reservoir of water heated, 





| for instance, to 166 deg. Cent. (330.8 deg. Fahr.), 


ithe solution and 
lamount of heat 


; : , 
caustic soda, while the water is va 


and therefore at a tension of 7 atmospheres, and 
that the exhaust pipe passes into the reservoir of 
caustic soda, itself heated by the vicinity of the 
water to a temperature of about 140 deg. Cent. 
(284 deg. Fahr.), it will follow that as soon as the 
valve is opened the pressure will diminish in the 
reservoir which contains water and steam ; the water 
will give off a certain quantity of steam, which, after 
it has done work in the cylinders, will pass into 
the reservoir of caustic soda; the steam will heat 

be absorbed by it, a certain 
being liberated in the process, 
which will raise the temperature of the solution, 


} and the general result will be that the temperature 


of the solution will rise, and that of the water fall. 


The difference becomes constant as soon as the 


}amount of heat returned by the solution to the 


water, through the partition that separates them, 
becomes exactly equal to that converted into work 
in the cylinders. Mr. Honigmann had two thermo- 
meters, placed upon his trial engines, on which these 
variations of temperature could be exactly followed. 
Suppose, again, that the work done in the cylinders is 
300 kilogrammetres (2160 foot-pounds) per second, 
which corresponds to 4 horse-power, there will be, 
according to the mechanical theory of heat, an 


absorption of 30( The 


ae P cAlopies er Becond 
424 = .¢ Calories per second, 
steam, therefore, which issues from the boiler, 
parts with .7 calorie of its heat in the cylinders, 
and carries the rest into the solution, and in 
chemically uniting with the latter, it develops 
additional heat. Now, if the latter quantity be 
equal to the .7 calorie lost, and if the difference 
of temperature between the water and the solution 


| he such as to permit it to pass through the partition, 
| the temperature ef the water will be kept up, and 
|the presssure maintained, 


This is exactly what 
takes place if the dimensions of the two reservoirs 
und the quantities of water and of solution have 
been suitably proportioned. The full work is 
obtained from the engine, and all the heat which 
is not transformed into energy is stored up in the 
porised without 
any notable variation in the pressure. An ob- 


te 


server placed upon the engine will notice that when 
| the locomotive first starts, the pressure falls rapidly 
| for about one atmosphere, and then remains fixed ; 
| but if the engine is stopped, it falls a little, and rises 
again as soon as work is resumed. In order to put the 
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engine in working ales again dims the contin soda 
has ceased to be. sufficiently concentrated, all that 
is necessary is to re-fill its reservoirs with water 
and soda solution under the original conditions. 
The moisture absorbed by the caustic soda can 
be driven off again by evaporation, and the solu- 
tion thus restored to the necessary degree of con- 
centration. This is done in the central station, 
where the engines receive their supplies, at an 
expenditure of 1 lb. coal for every 10 1b. water 
evaporated. Compared with other fireless engines, 
Mr. Honigmann’s is exceedingly economical. The 
author of “the article from which we quote esti- 
mates that in order to do the same work, an engine 
on the best system now in use would weigh 
10 tons 16 cwt., where one of Mr. Honigmann’s 
would weigh ad 4 tons 18 cwt. 


NOTES FROM THE UNITED STATES. 
PHiLavetputa, July 27. 

Tue blowing out of eighty-three blast furnaces since 
the Ist of January, many of them of very large capa- 
city, has so far restricted the output of pig iron as to 
give prices what now appears to be a permanently 
higher range. On January Ist, there were 417 fur- 
naces in blast. On July Ist, the number had declined 
to 334, with 354 out of blast, out of a total of 688. 
The production for the past six months has been 
2,352,019 tons, against 2,311,662 tons for the first half 
of last year. ‘The total production last year was 
4,623,323 tons ; for 18S], 4,144,254 tons, and for 1880, 
3,835,191 tons. The fact of so many furnaces blowing 
out, points to a restriction in production for the coming 
six months, and to a further improvement in prices. 
There were 98 charcoal furnaces in blast, July Ist, and 
149 out ; 111 bituminous furnaces in, and 109 out ; 125 
anthracite furnaces in, and 96 out. On July Ist, stocks 
of pig iron of all kinds were 528,590 tons against 
383,655 tons six months ago. Stocks of anthracite pig 
iron, July Ist, 186,735 tons, against 95,757 tons | 
six inonths ago. Bituminous, 196,099 tons, against | 
140,353 tons. The increase in stocks has been moderate, 
and barely sufficient to furnish the trade with 
enough iron ballast to protect it against dangerous 
fluctuations. Present quotations are, for No. 1 
foundry, 22 dols. to 23.50 dols. Special brands are 
searce. Standard are in sufficient abundance to meet cur- 
rent requirements. Ne. 2 irons are quoted at 19.50 dols. 
to 21 dols., with less active demand, owing to the rela- 
tively heavier supply. Forge irons are in fair supply, 
and demand is of a retail character. The outlook is 
encouraging on both and notwithstanding the 
fact that prices are as low as circumstances seem to in- 
dicate as probable, consumers decline to buy more than 
enough to carry them along from month to month. 
Steel rails continue in active demand at a little higher 
figures, prices ranging from 38 dols. in large lots, to 
40 dols. in small. Orders in hand aggregate a quarter 
of a million tons. Inquiries now on the market, show 
100,000 tons wanted for late delivery in fall and 


is 


sides, 


| aggregate foots up well. 
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ness transacted during the week shows demand quite 
active, and consumptive requirements are being 
promptly filled, but in view of the strong probability 
of a heavier output in a few weeks when all the mills 
resume, large buyers cannot be induced to place orders 
for late deliv ery at present prices. A weakening ten- 
dency is observed in the market, chiefly in consequence 
of the efforts of makers in the western part of the 
state to place their surplus product at from 1 to 2 
tenths under eastern quotations. Average prices are 
now 2.13. Small lots of special brands are 2.20, and 
in a retail way, 2.25 is paid ; but prices will gradu- 
ally decline under an increasing output, and western 
competition. Common iron hasbeen ordered tothe extent 
of several hundred tons within two days past at country 
mills, at 20. Construction iron is in fair demand and 
deliveries are large. Quotations unchanged. Sheet 
iron, especially thin gauge, is wanted, and mills are 
working full time. Bloom sheets range from 6} to 
6}; best refined, 4} to 4}. The Pennsylvania Rail- 
road Company has placed orders for several bridges 
in the vicinity of Philadelphia, to supply small roads 
which are now under construction. Prices are firm. 
Steel rails are quoted at 38 dols. to 39 dols., but 
large buyers look for 37 dols. as the probable price in 
September, and as makers are unable to deliver large 
lots until December, no particular anxiety is felt as 
to placing orders just at this time. Nails are in active 
slemand at 3 dols. to 3.10 dols. 
iron pipe and tubes show a slight 
Movements in pig iron continue rather 


improvement. 
slow, and 





All kinds of wrought | 


current wants are filled at 22 dols. to 22.50 dols. as an | 


though sales have been made of 


average for No. 1, 
and inferior ] dol below. 


best makes at 1 dol. above, 


| Considerable mill iron has been sold at 18 dols. at 


| expense would be greater. 


furnace, but according to the views of large buyers, | 


is again at work. Sales have 
been made at 17 dols. to 17.50 dols., but these were 
for undesirable irons. Millowners have been holding 
back all summer, and when they appear in the market, 
makers hope that the improving demand will harden 
prices. So far, sales have been in small lots, but the 
Cargo scrap is quoted at 
22.50 dols. to 23 dols., with offers at 22 dols. 


a downward tendency 


FOREIGN TECHNICAL LITERATURE. 

THe Giornale dei Lavori Pubblict (Rome, July 25) 
mentions that it is in contemplation to offer to Signor 
Baccarini, late Minister of Public Works, a gold 
medal, in recognition of his distinguished services to 
the cause of national industry. A subscription list 
has been opened by some metal-working and engineer- 
ing firms, and is being rapidly filled up. 


Glaser’s Annalen Sir Gewerhe-und Bau- Wesen (Berlin, 


August 1) reports that the German shipbuilding trade | 


is in a very satisfactory condition, orders having been 
received from various foreig sm countries, and even from 
England. It is stated that “Ulrichs Werft at W egesack 
is at present occupied on the construction of an 800- 
ton steamer for an English firm. 





winter, and in many cases, prices named by buyers | 
will not be accepted. Small lots sell at 39 dols. to} | 
39.50 dols. Railroad requirements are large, and | 


sutticient to keep mills well engaged. Old material is 
inquired for and negotiations are pending for fall | 
delivery, but prices are in a general way too high for | | 
buyers. Quotations are 21.50 dols. to 23 dols., and 
are not like ly to decline, owing to the short foreign 






supply. Railroad ser: ap commands 25 dols. ; ¢ argo, 
23.50 dols. ; domestic wrought scrap, 23 dols. to 24 
dols. ; Bessemer pig would sell at 20 dols., but the | 


best offers of sellers are 21 dols. | Millowners are not | 
buying largely, but an active demand is assured for | 
mill irons ; bridge iron, boiler plate, ship plate, tank 
and sheet iron of all kinds are under fair request in 25 
to 100 ton lots, and mill are supplied with business for 
about two months, with prices steady. 


PHILADELPHIA, Aug. 7. 

Strong efforts are being made made to place toreign 
iron in American markets, but so far, without success. 
Offers have been made of English and Scotch, and 
negotiations are in progress, but prices are a little too 
high for business. Eylinton is 21 dols., Tidewater, 
Glengarnock, 23 dols., yard, and Coltness, 24 dols., 
ship. Buyers of Bessemer pig have inquiries out for 
large lots, and have made offers for 5000 to 10,000 ton 
lots, at 20 dols. to 20.50 dols., but sellers will not 
accept less than 21 dols. Stocks are needed for fall 
deliveries, but consumers are not in any great haste. 
Sales of spiegeleisen to the extent of 6 or S thousand 
~~ have been closed at prices ranging from 25 dols. 
to 30 dols., aceording to per cent. ‘Sales of 600 tons 
of old rails were closed at 23 dols., with several offers 
at 21.60 dols. to 22 dols. Large transactions can be 
closed when buyers offers are accepted. Bessemer pig 
is quoted abroad at 50s. ‘Transactions in muck bars 
are heard of at 33 dols. to 84.50 dols. Charcoal blooms 
are sold at 57 dols.; anthracite, 47 dols. ; scrap blooms, 
43 dols. ; ore blooms, 40 dols. The best makes sell 
1 dol. higher, In refined iron, the aggregate of busi- 








It is stated in the American Manufacturer (Pitts- 
burgh, July 20) that the United States Gun Foundry 
Commission having experienced great difficulty in 
obtaining data in America relative to the 
| establishing a Government Ordnance 
heavy guns, is about to proceed to Europe, to investi- 
gate ‘the details of the milit: ury foundries in England, 
| France, and Germany. 

The Tron Aye (New York, July 19) says that the 
Pennsylvania Railroad now building a gigantic 
incline plane at Pittsburgh, up which loaded vehicles 
of all descriptions will be hauled by means of steel 
cables. The plane has an incline of 43 in the hundred, 
and its total length is $40 ft. It is built on arches, 
one span being 232 ft., another 120 ft., and the rest 
60 ft. each. The steel cables will be the largest ever 
made in the United States. The engines to furnish 
the motive power will be of 700 indicated horse- 
power; and the total cost of the structure, when 
complete, will be about 55,000/. 

The Electrical Review (New York, July 5) publishes 
aletter from the various companies exhibiting electric 
light apparatus at the Chicago Exhibition, respecting 
the proposed competition for prizes. It appears that 
owing to the many delays at the opening, it was im- 
possible to carry out the tests satisfactorily, in time to 
award the prizes before it closed ; and the companies 
have therefore proposed that the competition should 
take place at any time before the Ist of September, in 
any place in New York or its vicinity, which may suit 
the convenience of the jury. This arrangement will 
be carried out. 


is 


The Anales de la Sociedad Rural Argentina (Buenos 
Ayres, June 15) contains an abstract of a scheme for 
the construction of a system of rural steam tramways, 
which has been submitted to the Government by 
Messrs. Alberto Beltrudiz and Co. The proposed line 








jis Mr. G. Stevenson, 
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is to be 534 miles long, running from Almagro to 
CapilladelSeior. The gauge is 31h i in., with steel Vig- 
noles rails weighing a little over 19 lb. per yard. The 
total width of the track is to be 19 ft. 9 in., and there 
will be a wire fence on each side. The whole of the 
work is to be carried out in the best and most durable 
manner, no material being used except of the highest 
class. The Government is asked for a grant of 6 per 
cent. per annum on the total cost, for a period of fifteen 
years ; and the originators of the scheme desire to have 
the privilege of importing all the necessary material 
free of customs duty. Messrs. Beltrudiz undertake to 
submit all necessary plans within three months of the 
granting of the concession, and engage to complete the 
work in a year and a half. 

The Revue Scientifique (Paris, July 21) contains an 
article by M. Fournier de Flaix, which gives an 
account of the recent discussion on Alpine Tunnels, 
to which the Paris Society of Political Economy 
lately devoted an entire sitting. M. Cérésole, 
formerly President of the Helvetic Confederation, 
had come to Paris with the object of promoting the 
Simplon Tunnel scheme; and he laid before the 
Society the political inducement of cpposing Germany, 
and the commercial object of disputing her possession 
of the markets of North Italy. The Society unani- 
mously pronounced against the piercing of the Simplon, 
on account of its danger to France in time of war, 
should Switzerland be unable or unwilling to maintain 





| its neutrality ; but appeared to be favourable to the 


idea of a tunnel through Mont Blanc, although the 
The author considers that 
neither tunnel would be of sufficient advantage to 
France to justify a national contribution towards the 
expenses, and that the public money would be far 





better expended upon piercing the Pyrenees, and 
enlarging the chief French harbours. 
NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a 
very small attendance on ‘Change at Mid ilesbrough, the 
pleasures of the gun and the moors and the Stockton 
races having kept many regular frequenters of the market 
away. Their absence, however, was of little consequence 
to themselves as far as business was concerned, because 
there were only two or three transactions recorded 
No. 3 Cleveland pig was quoted 38s. 6d. per ton, but for im- 
mediate delivery holders would not sell for less than 6d. 
above that figure. 


The Finished Iron Trade-—While the mills and forges 
in the Teesside district are laid off this week on account 
of holidays, these important auxiliaries tothe iron-making 
of the North of England are in full operation on the 
Tyne and Wear, and the total production, although con- 
siderably lessened for the moment, is still very larg 
Prices are unchanged, and shipbuilders continue to “te 
for deliveries. 

The Proposed Lighthouse at Redcar.—The public bodies 
are unremitting in their efforts to get a lighthouse con- 
structed on the rocks at Redcar, and the authorities in 
London are showing great willingness to help the local 
people. 

The Coal and Coke Trades.—All kinds of fuel meets 


cost of | with good sale, and prices are tending upwards. 
Foundry for | 


The Salt Works.—The Cleveland Foremen’s Association 
visited the salt works and iron works of Messrs. Bell 
Brothers at Port Clarence, Middlesbrough, on Saturday. 
The method of winning the salt was explained to them, 
and after inspecting the evaporating pans they were 
shown over one of the best blast furnace plants in the 
country. 


Market HarsorouGH DRatNaGE. _The main sewerage 
scheme fer the united districts of Market Harborough 
and Great Bowden in Leicestershire and Little Bowden 
in Northamptonshire is now complete at a cost of upwards 
of 16,0007. The work consists of over nine miles of pipe 
sewers, varying in diameter from 9in. up to 24in., to- 
gether with elaborate flushing arrangements and other 
work in connexion with the sewers, including several 
river and brook crossings. The sewage is conveyed by 
gravitation to land adjoining the River Welland about 
two miles below Market Harborough. This land, twelve 
acres in extent, has been prepared for irrigation and inter- 
mittent filtration, and is now in full working order, grow- 
ing crops and delivering an effluent quite clear. The 
work of forming and connecting the private drains has 
been going forward during the past bo months, and is 
now making rapid progress towards completion. This 
work is in almost all cases being carried out by the Local 
Board for the private owners, under the direction of the 
Surveyor to the Board. The old sewers are being utilised 
for storm water, thus forming a duplicate system, to the 
great relief of the sewage disposal area, and a contract 
has been recently let by the Local Board for works to 
supplement these old sewers in order to more efficiently 
deal with the storm waters falling on portions of the 
district. The contractor forthe whole of the contracts 
of Eckington, and he has carried 


| out the work in an efficient manner under the direction 


}of Mr. E. G. 


Mawbey, the surveyor to the Local Board, 
Mr. J. B. Everard, of Leicester, acting as consulting 
engineer. 
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LAUNCHES AND TRIAL TRIPS. 
On Friday, August 3, the new and handsomely fur- 
nished screw steamer Thisbe, purchased by the Lloyd’s 
Austro- Hungarico Steam Navigation Company, of 
Trieste, from the builders, Messrs. Joseph L. Thompson 
and Sons, North Sands Shipbuilding Yard, Sunderland, 
had her trial trip at sea. Herdimensions and particulars 
are as follows: Length over all, 310 ft. ; breadth, 42 ft. ; 
depth of hold, 27 ft. 3in. She is built on the spar-deck 
rules, of the highest classification at Lloyd’s, and in some 
respects is in excess of their requirements ; she has also 
a Board of Trade certificate for passengers. The engines 
have been built by Mr. John Dickinson, of Sunderland, 
and are of 300 nominal horse - power, the cylinders 
being 40 in. and 76in. respectively, with a stroke of 
48in. The boilers are double-ended, having twelve 
furnaces, and are made of Siemens steel tested to a 
pressure of 1601b. to the square inch. In a steady run 
from the mouth of the Tyne to the Longstone Light- 
house on the Farne Islands and back again, the Thisbe 
made over twelve knots an hour, a speed which was 
in excess of what was stipulated for, and gave complete 
satisfaction to the representatives of the company. 


On Saturday, 4th inst., the screw steamer Croma, built 
by Messrs. Joseph L. Thompson and Sons to the order of 
Messrs. Dent and Co., of Newcastle, was successfully 
launched from the North Sands Shipbuilding Yard, 
Sunderland. This is the largest vessel constructed on 
this yard, being over 7000 tons displacement. She is of 
the following dimensions: Length, 340 ét.; breadth, 
43 ft. 6in. ; depth, 31ft. ; deadweight carrying capa¢ity, 
4500 tons. Messrs. Thompson have, in the launching of 
this vessel, for the first time introduced the use of steel 
hawsers for checking purposes. She will be taken round 
to the Tyne for engines and boilers, which are being built 
by the Wallsend Slipway and Engineering Company, 
Limited. They are of 300 horse-power nominal, while 
the four boilers have a heating surface of 6400 square feet. 

On Saturday, August 4, Messrs. Oswald, Mordaunt, and 
Co. launched from their Shipbuilding and Engineering 
Works, at Southampton, an iron screw steamer named the 
Badminton, of the following dimensions : Length extreme, 
276ft.; breadth, 36ft.; depth of floors (upper deck), 
24ft. The vessel is built to the order of Messrs. W. 
Wheatley and Co., Liverpool. The engines, by the same 
firm, have cylinders 30in. by 60in. with a stroke of 
42in., steam being supplied by two boilers 13 ft. in 
diameter with a working pressure of 90 1b. 


On Tuesday, the 7th of August, a handsomely modelled 
steel paddle steamer, measuring 160ft. by 25ft. by 12 ft. 
1} in., was launched by Messrs. Caird and Co., Greenock, 
named the Signal, and built to the order of the Northern 
Lighthouse Commissioners ; she is to be employed in the 
work of inspecting the lighthouses under their charge 
around the north coasts of Scotland. She has been built 
to the highest class at Lloyd’s, and under special survey 
up to the Board of Trade requirements, as a passenger 
steamer, under the superintendence of Mr. Traill. Ample 
and most superior accommodation will be provided for 
the Commissioners, as well as for the officers, engineers, 
and crew. On a low draught of 9ft. she will carry 
160 tons. The builders are supplying the Signal with a 
pair of oscillating engines having cylinders 40 in. in 
diameter, with stroke of 54in. Steam will be obtained 
from one boiler having three furnaces, and working up to 
a pressure of 40lb. per square inch. It is anticipated 
that a speed of 14 knots per hour will be attained. 


With the same tide a magnificent steel twin-screw 
steamer of 2600 tons gross, and measuring 287 ft. by 
43 ft. by 29 ft. 9in., was launched by Messrs. Scott and 
Cv., Greenock. Built to the highest class at Lloyd’s for 
Messrs. Butterfield and Swire, of Shanghai, she is named 
Ngan Kin, and is being fitted with all the modern re- 
quirements for the speedy loading and discharging of 
cargo. Her engines, which are being supplied by the 
builders, are of 1000 indicated horse-power (combined), 
with cylinders of 225 in. and 45 in. respectively, by a stroke 
of 30in. She will have two single-ended steel boilers, 
13 ft. 6in. in diameter by 10 ft. 2in. long, and having a 
working pressure of 80 lb. per square inch. In eath boiler 
there are three of Fox’s corrugated furnaces, each of 3 ft. 
4 in. internal diameter. 


On the same day Messrs. William Denny and Brothers, 
Dumbarton, launched a steel screw steamer, named the 
Maranoa, of 1345 tons gross, and measuring 250 ft. by 
36 ft. by 24 ft. She has been built for the Queensland 
Steamship Company (Limited), and is intended for coast- 
ing service in the Australian Colonies. The Maranoa is 
being fitted by Messrs. Denny and Co. with compound in- 
verted direct-acting engines having cylinders of 38 in. and 
68 in. in diameter respectively, with piston stroke of 48 in. 


The screw steamer Torreador, recently built at Dum- 
barton by Messrs. Burrell and Son, went down the Clyde 
on her official trial trip. She is an iron vessel measuring 
184 ft. by 30ft. by 13ft. 3in., being specially designed 
for light-draught ports. Her engines, which have 
cylinders 23in. and 45 in. in diameter respectively, 
with stroke of 33in., were supplied by Messrs. Gibb and 
Hagg, of Airdrie and Glasgow. During the trial she 
attained a mean speed of 10 knots per hour. 


The screw steamer Toward, a vessel of 1000 tons 
recently built for the Clyde Shipping Company by 
Messrs. Dobie and Co., Govan, and supplied with engines 
by Messrs. Lees, Anderson, and Co., Glasgow, had a 
preliminary trial of her speed last Saturday prior to 
being placed on her station between Glasgow and Cork, 
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Waterford, Plymouth, Southampton, &c. 

230 ft. by 32ft. by 15 ft. Gin., and her gross carrying 
capacity is about 1100 tons. The engines are of 185 
horse-power nominal, the cylinders being, respectively, 
28 in. and 57 in. in diameter with stroke of 5lin. Two 
steel boilers provide steam of 90 1b. pressure. The Toward 
did not run the measured mile, but in a run down Channel 
and round Arran a speed of at least 12 knots per hour 
was made. 


On Thursday, the 9thinst., the screw steamer Will-o’- 
the-Wisp, recently launched by Messrs. Alfred Simpson 
and Co. from the Baltic Shipbuilding Yard, Hull, went 
down the Humber for the purpose of testing her ma- 
chinery. Her dimensions are: Length 120 ft. pp., 
breadth 22 ft., and depth 11 ft. The engines were 
made by Messrs. Wood Brothers, Sowerby Bridge, and 
have cylinders 174 in. by 34 in. in diameter by 24 in. 
stroke. The Will-o’-the Wisp has been built to the order 
of Messrs. Davison and Snow, of Japan, and is intended 
for the seal fur trade. 


The s.s. Myosotis, built by Messrs. R. Cragys and 
Sons, of Middlesbrough, proceeded on her trial trip on 
Saturday, the 11th inst., and was in every way satis- 
factory, steaming 10} knots. The dimensions of the 
vessel are: Length between perpendiculars, 230 ft. ; 
extreme breadth, 32 ft. ; depth in hold, 15ft. 43in. Her 
engines have been built and fitted by Messrs. Westgarth, 
English, and Co., marine engineers, of Middlesbrough. 
They are 98 nominal horse power, having cylinders 26 in. 
and 48in., and 36in. stroke; working pressure, 80 1b. ; 
indicated horse-power, 585. This vessel has been built to 
the order of Messrs. Lilly, Wilson, and Co., of West 
Hartlepool. 





| 
ie | 
| 


On Monday of the present week the London and Glas- 
gow Engineering and Shipbuilding Company (Limited) | 
launched from their yard at Govan a handsome paddle | 
steamer of about 300 tons, and measuring 140 ft. by 31 ft. 
by 7ft. Named the Serpa Pinto, after the celebrated 
Portuguese traveller, she has been built to the order of | 
Messrs. Bruno, Silva, and Son, London, for a company 
on the West Coast of Africa, and is intended for their 
carrying trade there. She is being fitted by the builders 
with the most approved machinery. 


PENNING’S PIPE JOINT. 

WE annex illustrations of a very ingenious joint 
for hydraulic mains, steam pipes, &c., recently devised 
by Mr. Edward Penning, of 20, Abingdon-street, 
Westminster, London. As will be seen from the 
sections, a shallow tapered recess is formed in the ends 
of the pipes. Washers of asbestos rubber, or other 
suitable material, are introduced into the recesses. 
They are of the same form as the recess, except that 
they do not fill the apex of the VY shaped space left 
by two pipes when placed together. The joint is com- 
pleted by ordinary flanges and bolts. It will be 
evident that when such a pipe is exposed to in- 
ternal pressure, the slightly elastic washers, or 





packing, will be forced downward against the in- 
clined sides of the recesses, and the joint will be- 
come tighter with the increase of pressure. It is to 
allow for this slight movement of the packing that 
the clear space is left at the bottom of the recess. 
Messrs. Fielding and Platt, of Gloucester, who have 
experimented with this joint, found that with the 
flanges only lightly bolted up, it remained quite tight 
under an hydraulic pressure of 3000 lb. to the inch, 
and Sir William Armstrong and Co., who have also 
tested it, report a similar result up to 4000lb. On 
account of its efficiency, simplicity, cheapness, and 
ease of application, we should imagine that this little 





She measures 





device will be largely and successfully introduced. 


———_. 


THE FORTH BRIDGE, 

We publish below the first report of inspection by 
Major-General Hutchinson, R.E., and Major Marindin, 
R.E., of the works in progress for the construction of the 
bridge over the River Forth. 

‘*Railway Department, Board of Trade, 
1, Whitehall, London, S.W., June 12, 1883. 

**Sir,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of the 26th October, 
1ss2 (R. 10,354), and in accordance with the provisions 
contained in Section 6 of the Forth Bridge Railway Act, 
1882, we made on the 26th ultimo our first quarterly in- 
spection of the works in progress for the construction of 
the bridge over the River Forth at (Jueensferry. 

“The principal part of the undertaking which has, up to 
the present date, been completed, is in connexion with the 
temporary works necessary to insure that the actual con- 
struction of the bridge and the viaducts leading to it shall 
be properly carried out, which works are of very consider- 
able importance. 

‘TEMPORARY Works, 

‘© At South Queensferry.—There has been enclosed an 
area of about 20 acres of ground, upon which have been 
erected large oftices for the engineering staff ; sheds for 
workshops, having an area of 9734 square yards, now ready 
for the reception of the machinery, of which a large 
quantity has been ordered, and some is being delivered ; 
four parallel foundations each 400 ft. in length, upon 
which the large tubes are to be built up, with lines of rail- 
way between them to carry powerful cranes and drilling 
machines ; gas furnaces, engines, and accumulator for 
providing hydraulic power, cement stores, testing-house, 
general stores, Kc. temporary wooden stage is also 
being run out from the south side to give facilities for the 
erection of the viaduct girders, and for the conveyance of 
the steelwork for the south cantilever to the site at the 
centre of the Firth. This stage is immediately to the 


}east of the viaduct, and will be about 1900 ft. in length, 


of which length about 500 ft. are completed. 

“At Inch Garvie, a rocky island, upon the base of 
which the great central pier will rest, a landing stage, 
320 ft. in length, with wrought-iron piers and girders, is 
being constructed, and about 160 ft. are nearly completed 
ready for the platform. 

** At North Queensferry, on the Vife shore, two landing 
stages or quays have been constructed, and some work- 
shops and a number of cottages are in progress. 


** PERMANENT Works. 

‘*The permanent works which have been completed are 
as follows : 

‘*At South Queensferry the foundation for viaduct 
pier, No. 1, which is on hard boulder clay, has been 
excavated, and is being concreted, and the foundations 
for viaduct piers, Nos. 2, 3, and 4, which are on a hard 
freestone rock, have been levelled and prepared for the 
concrete. 

** At Inch Garvie the only permanent work which has 
been done consists in the cutting away of the rock in pre- 
paration for the commencement of the piers. 

“At North Queensferry the foundation for the cylinder 
at the north-west angle of the Fife pier has been cut out 
in the rock to the full depth, and is ready for concreting, 
and the cutting out of the rock for the foundations of the 
other three cylinders in this pier is in progress, although 
but little has as yet been done upon them ; the foundation 
for the cantilever pier has been excavated to the full 
depth, and is being concreted ; those for viaduct piers, 
Nos. 12 and 13, are completed, and the excavation for 
that of viaduct pier No. 11 is well forward. All these 
foundations are on whinstone rock, and the cantilever 
and viaduct piers are to be faced with granite, of which 
a large quantity is stated to be ready dressed, and some 
is delivered. 

‘* We were also informed by the engineers that the steel 
plates first required for the large tubes are being rolled at 
Mesers. Siemens’ works at Landore, that the first of the 
(Jueensferry main pier caissons on the pneumatic system, 
is in course of construction at the works of Messrs. Arrol 
at Edinburgh, and that the viaduct girders have been 
ordered. 

‘© GENERAL REMARKS. 

‘* The engineers have furnished us with diagrams of the 
strains upon the piers and other parts of the bridge, 
showing that, according to the result of their calculations, 
under no possible combination of a 56 1b. wind blowing 
in any direction, and a rolling load of 3400 tons on the 
span (i.¢., two tons to the foot), will the stress either in 
tension or compression exceed one-fourth of the ultimate 
resistance of the steel to be used in the construction of 
the bridge, viz., 30 tons per square inch in tension, and 34 
tons in compression. 

‘* The specifications provide for the testing of the steel 
being conducted in the manner prescribed by the Ad- 
miralty regulations, and the specimens of steel and the 
results of the tests show that the requirements of the 
Board of Trade, as detailed in the report dated the 8th 
— 1881, R. 11,469, have been more than complied 
with. 

‘Tn conclusion we can report that the preparations 
which have been made, and the machinery and plant 
which we are informed have been ordered, indicate that 
it is the intention of the engineers and the contractors to 
carry out the works in a manner suitable to the magnitude 
of the undertaking, and that, so far, these works have 
been completed in accordance with the authorised plans, 
and in a satisfactory manner. 

“We have, &c., 


C. S. Hurcuinson, Major-General. 
F. A. Marinpin, Major. 

“ The Assistant Secretary, 
Railway Department, Board of Trade.” 


(Signed) 











Ave. 17, 1883. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


“ ENGINEERING” 





| 


— 13, 1883, 


icated from Abroad the 





In the Cases of In 


Names, &c., of ro Communicators are given in Italics | 


en the Applicants’ Names. 


Nos. NAMES, &. 
and | QF _ OF APELIGABES, 
Dates. 











_ 


ow | Clark. Feroe, Feroe, 
| and Bancroft. 
3832 | Allison. Hart. 
3833 | Henderson, oth- 
g iesser, 
3834 | Gadsden. Herrick. 
3835 | | G. A. Teulon, London. 


3836 | F. C. Guilleaume, 
|  Colugne-ou-Rhine. 
3837 | Lake. Liscoimb. 


3838 | Boult. Davis. 
3839 Thompson. Martin. 


8. Defries, London. 
J. 8. Birch, New York. 
: W. Ferris, London. 


Morton, Wishaw, 
+ 
J. Gibbs & D. peiee- 
aa. < Glasgo 
— ard, Birming-| 


3844 
3849 
3846 | ePyfe and L. Gold- | 
terg, London. 
3847 | Lake. Ziembinski, 
| Szwambaum, and 
Stypulkowskt, 
3848 | Clark. Burnam. 


Aug. 8) 
3849 | W. T. Eades, Birming- 
ham 


3850 | | Johnson. Cabanes, 

3851 | Johnson. Kraussé, 

3852 | G. Dreghorn, Inverness 

3853 | W. H. Rushforth, sal 
| den, N.J., 

3854 | Brandon. no 


3840 
3841 
3842 
3843 


| 


3855 | F. C. Glaser, Berlin. 

3856 | | Abel. La Société 
Anonyme des Pro- 
duits Chimiques 


du Sud-Ouest. 
3857 | 8. H. Stocks, Cleck- 
heaton, Yorks. 
3858 | Dutton. Pfenning. 


3859 | W.M. Scott, Birming- 
ham, and C. Proctor, 
Handsworth, Staff. 

3860 | Lake. Beaumont. 

3861 | Gedge. Chavanne, 
Bruyas, & Balme. 

3862 | Schaeffer.  Holter- 
mann, 

3863 | F. Service. Ebbw Vale, 
Monmouth. 

Aug. 9 

3864 | G. Edwards, Hanwood, 
Wk 

3865 | T, W. Redfern and R. 
Wilkinson, Derby. 

3866 | Glaser. Wolf and 

9867 40 4 
; ves al 
W. Inglis, Bolton. 

3868 | L. ee, Hazel- 
bush, Y 

3869 | T. jis, , — 

3870 | C. J. Dobbs, Middles- 
brough-on-Tees. 

3871 | H. Priestman, F. K. 
Adcock, J. Brown, 
=| J, Copley, Brad- 

3872 | J. McCoig, London. 

3873 | H. R. Cassel, New 
York, U.S.A. 

3874 | T. Horsley, York, & C. 
Pryse, Birmingham 

3875 | Brandon. Ward. 

3876 | 0. Bowen, London. 

3877 | Gedge. Tichenor. 

3878 | J. Russell, Cardiff. 

3879 | H. A. Silver, London. 

Aug, 

10 
R. pee, Stockton-on- 

3881 | J. Macquen, Bury. 

3882 | T. Kidd and J. Maug- 
ham, Burnley, 

3883 | T. T. Smith, London. 

3884 | Weldon. Lombarf. 

3885 | J. Bradbury, Brain- 
tree, Essex. 

3886 | A.J, Jarman, London. 

3887 | J, Finney, Bocking, 

3888 | Selim, Lemaire. 

3889 | A. Watson, Willesden. 

- 

3890 | E. Furness, Belvedere, 
Kent. 








Manufacture of beer, &c. 
| 


} 

| 

ABBREVIATED TITLES, &0. | 

| Die stocks. 
| Bicycles, &e, 

| Cores for casting steel, &c. } 

| Counteracting the thrust of screw || 

propeller shafts. 
| Stopping, nipping, or holding cables. 


Adjustable chairs, (Complete spec: 
Jication). 
Boats and oars therefor, 
Compounds for electric wire insu-| 
lators, &c. 
Taps and cocks. 
| Watch-keys and holding tools. 
| Circuit closers, &c., forelectric alarms, || 
Trays for bakers’ ovens. 


| Chemical fire-engines. 
Breechloading small’arms. 
Floating electric-light depot, &c. 


Electric signalling ° anh fire extin-| 
guishing apparatus, 

Fire-places and fire-backs. 

Differential pulley blocks. 


Sifting, separating, &c., flour. 

Gas lanterns. | 
Construction of venetian blinds. 
Automatic safety-car signals, | 


|| 
| 
|| 
| 
| 
| 
| 
| 
| 
} 


Looms for weaving. } 

Distilling peat, &c. | 

Frefectees of soda crystals in the) 
manufacture of soda by aad | 
ammonia process, 


Arrangement of silo and press in| \| 
connexion therewith. 

Fasteners for gloves, belts, &c. (Com- | 
plete specification). | 

Breechloading smallarms. 


Trimming the edges of cards for 

com bing fibrous materials. 
— and drying textile ma- 
| 


Construction of ships and vessels. | 
Cranes, hoists, &c, 
| 

Tunnels and subways, &c., anh ma- 
chinery for executing sam 

Speaking tubes. | 

Providing pieces of compressed gun- | 
cotton with a coating. 

Barring engines. 

Screw propellers. 

Bogie trucks, &c. 

Manufacture of paving blocks from | 


furnace slag, &c | 
Noble's combeg mi machines. 


i] 
| 
| 
| 
| 
l 


| 
Tricycles. i} 


Separating and treating metals, &c. 
Breechloading small arms. 


Manufacturing sewing needles, &c. 
Manufacture of gunpowder. 
Treating alcoholic liquors with elec- || 
tricity. (Complete specisication). || 
Crankshafts for steamships. 
Material suitable for trunks, &c. 


Steam winches for ships’ decks. | 


Machinery for preparing, spinning, || 
&c., cotton. {| 
Looms for weaving. || 
Incandescent lamps and supports | 
therefor, &c. || 
Precipitated phosphate of lime, &c. 
Bearings for velocipedes, &c, 


Secondary batteries. 
— door knobs, 


Screw cutting tools. 
Facilitating the recovery of lost | 
umbrellas, «c. 


&., to!! 











concentrating, 


Evaporating, 
| &e. 


&,, | 
sugar juice, ; 
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Compitep By W. LLOYD WISE. 











~~ 
3908 | 8. Trivick and J. 
5 Macnab, London. 


909 | Brydges. 

3910 | A. Swan, Gateshead 
3911 | Brydges, Lexow. 
3912 | 8. Leetham, York. 


3913 | G. Lohf, Berlin. 
3914 | A. hae Wake- 


3915 | | Redfern. Bernstein. 


3916 | Lg 3 Miller’s 
y. 

3917 | | Allison. Haid. 

3918 | J. H. Ross, Dublin. 

3919 | J. D. Carter, London, 

3920 | @. La Société 
| Anonyme des Tein- 
| tures et Apprets de 
Pp 

Tarare. | 
| 3921 | | Boult. De Lunden. 
3922 | L. Mond, Northwich. 


3923 | L, Mond, Northwich. 
3924 | W. Ogle, Ripley, Derby. 
Boul 


3925 | t. Levis. 
3926 | A. E. Samels, Red 
Hill, Surre 


’ y- 
| T. G. Bowick, Bedford. 


| 3928 | W. Linden, Streatham 


Common, Surrey. 


Vogel & Co. 





l| 
| Nos; | NAMES, &o., ABBREVIATED TITLES, to, | 
— OF APPLICANTS. i] 
Aug. 
3891 | W. 8. Sutherland, | Production and purification of com- | | 
Birmingham. bustible gases, &c. i 
Abel, Perret. Filters for saccharine juices, &c. | 
3893 | Newton Barney | Dumping-boats or scows. 
Dumping-boat Co, 
A. Mac e, Belfast, | Steam and other pistons. 
3895 | A. Lge New Red- eto and lithographic print- | | 
dish, Cc. i 
3896 | F. - Gatty, Accring- Dyeing cotton fabrics. | 
n. 
3897 1 Se. Bolton-le- ee the speed of motive-power | 
oors, Lanc, 
3898 | N. Whitley, H. Hoyle, | Heating, yr and tempering 
and F. W. Thomson, pe arothghe used in the manufacture 
| Halifax. 0 
3899 | J. and W. Youngjohns,| Looms for ‘weaving. | 
| Kidderminster. 
| 3900 | E. R. Kesterton, Lon- | Scoring lawn-tennis, &., games. | 
| _ don. | 
3901 | ‘ i » London. Electric switch. Ben | 
3902 | G. V. Fosbery, Guild- —" firearms and cartridge- 
3903 | T. Green and J. Har- = for cutting the edges of 
| grave, Burley. 
| 3904 | T. ——a Stock- the movements of the 
n-Tees. wo lls of blast furnaces 
3905 | J B tg Couillant. | Purifying water or obtaining motive 
power from water. 
3906 | Johnson. De Cama- — of writings, drawings, 
| _ rasa. 
3907 | Fleischhauer, Berlin. 


time: -pieces with calendar device. 


Explosive cartridges for blasting 
rock, &c. | 
T g machines. 
Incandescent electric wg 
Actions for pianofortes, & 
| Feeding the rollers and purifiers of 
| _ flour mills. 
Tube expanders. 
urifying water and sewage. 


| Incandescent electric lamps. 
Kilns for burning lime, &c. 


Galvanic batteries 
| Locks for travelling, &c., bags. 
| Reservoir penholders. 
| Controlling, &c., stretching - ma- 


| chines 
| 
| 
| 


Sighting devices for firearms. 
Manufacture of hydro-chloric acid 
| from chloride of ammonium, &c. 
| Obtaining ammonia, &c., from com- 
bustible nitrogenous substances. 
ws, , and cultivators. 


udders. 

Portable folding fishing and shooting 
punts, &c. 

Disintegrating, pulverising, &c., ma- 
chinery. 


Treatment of hops for obtaining use- 
ful products. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


1.—Announced August 10. 



































No. Name. No. | Name. No. | Name 
1883 1883 1883 | 
1726 | Lake (Maés ]| 3579 | Lake 3606 Wirth (Farb- 
| & Wirth. (Nugent). Jabrik | 
1895 | Ash. 3580 | Lake (André vormals 
2647 | Barker and | 3581 | Taylor. ** Bronner.” 
Savory. 3582 | Wilkins 3607 | Von Naw- | 
3002 | Ward. (Gimbel). | rocki | 
3130 | Wetter 3583 | Steel and (Coppel). | 
| (Dodt). | Smales. 3608 | Reddie 
3157 | Rees. 3585 | Mills (Merrill). 
3184 | Pollak. (Fischer). | 3609 | Collard. 
3199 | Overbeck. 3586 | Mills 3610 | Jones. 
3351 | Foster. | (Fischer). | 3611 | Von Naw- | 
| 3451 | Villiersand | 3587 | Dyson. | rocki } 
| Rey. 3588 | Sprague. + (Werkzeug | 
3487 | Neighbour. | 3589 | Haddan | und Mas- 
| 3564 | Griffiths. (Schapiro). | chinen- 
3565 | Cunningham.] 3590 | Von Naw- | fabrik H 
3566 | Johnson rocki |  Oecerlikon), 
| (Gaupillat) (Fleisch- 3613 | Hitchcock. 
3567 | Mayoh. | _ hauer). 3615 | Wirth 
3568 | Wordsworth | 3591 | Petrieand (Klépfer). 
& Lindley. | Petrie. 3616 | Lake(Spencer 
3569 | Glaser 3592 | ‘Marlow. | Arms Co.) 
(Schlum- 3593 | Clark 7 wards 
berger and | (Haehnel). | (Appelt). 
Co.). 3594 | Jackson. 3618 | Clark 
Marks, 3595 | Suft. | (Delpech) 
Harwood. 3596 | Farquhar 3619 | Brookes 
72 | Alldridge. | (Roberts). | (Libbey) 
573 | Groth (Paul)j 3597 | Lake 3620 | Johnson 
3574 | Grothe (Richter). (Yates, 
-- 3599 | Cobley. Shotwell, & 
3575 | Lak 3600 | Bolton. joyer). | 
(Stebbins). 3601 | Windhausen.} 3621 | ry (Van || 
3576 | Imray 3604 | Pattinson. | Rysselberghe) 
(Frager & | 3605 | Von Naw- 3622 
Michel). | rocki 3623 | Birkhead. 
2577 | Bally. | (Lorentz). | 3624 | Simpson. 
3578 | Harrison, | } | 

















No. | Name. No. Name. No. Name 
| 
1883 | 1883 | 1883 
3625 | King and 3642 | Williams. .3659 | Bradley 
| . Wilson. 3643 | Tullis. 3660 | Dann 
3626 | Anderton. 3646 | Lampard. (Brown) 
3628 | Rucker and | 3647 | Mechan. 3661 | Jordan. 
Winter- 3648 | Braid. 3662 | Greene. 
| schladen. 3649 | Storry and 3663 | De la Sala. 
3630 | Clark (Barou) Rhodes. 3664 | Duckering, 
3631 | Greig. 3650 | Webb. 3665 Brodersen 
3632 Newton 3651 | Marsden. (Braun & 
(Cowles). 3652 | Thompson Bloem). 
3633 | Jones. | (Lewis). 3666 Thompson 
3634 | Mills (Cou- 3653 | Horner. (Le Rouz). 
|  turier). 3654 | Roman. 3667 Boult (Fejes). 
3635-| Ward. 3656 | Bennett. 3668 | Thompson 
3636 | Lake (F itt). | 3657 | Lake (Vergueiro) 
3637 | Gibbon. (Schuessler,| 3669 | Von Naw- 
3638 | Lake Zeis and rreki 
(Aldrich). | Hanover). (Barth). 
3639 Lake (Fitt). | 3658 | Imray ( Bang] 3670 | Johnson 
3641 | Johnson | and De (Pécourt). 
(Ruizand). ' Castro). 71 | Harbottle. 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 

















Applications for Patents. 
No. | Name. No. Name. No. Name. 
1883 | 1883 | 1883 | 
3837 | Lake 3858 | Dutton 3877 | Gedge 
(Liscomb). (Pfenning) | (Tichenor), 





NOTICES TO PROCEED. 


1—Time for entering Opposition expires Friday, 


August 31, 1883. 












































No. | Name. No. Name. No. | Name 
1883 | 1883 | 1883 | 
1383 | Haddan 1783 | Moffatt and | 2047 | Pieper 
(Lasmoles |  Wardale. | (Scheibler). 
1685 | Colley. 1794 | Tatham and | 2060 | Wells and 
1698 Lloyd Wise Hollings. | Wallwork. 
(Boulier &] 1811 | Healey. 79 | Lake 
Boulier). 1825 | Alexander (Pike and 
1700 ~Wright. (Cowdery, Collings). 
1701 Eck, Callow, & Thomas).f 2188 | Palmer. 
and Callow-{ 1830 | Henderson 2243 | Clark 
1705 Olney. (Lebdlond). (La Société 
1709 Adkins. 1835 | Butcher. anonyme 
1720 Partridge. 1866 | Lake dite “ Fon- 
1726 Lake (Maés (Foret). derie de 
and Wirth} 1889 e nickel et 
1727 Lake (Hunt (Philips & méetaux 
and Pinto Kitson) blanca). 
1744 De Stasicki | 1890 ke 2277 Lake 
(Hoff). (Cutten & (Monjou). 
1745 Varley. Moore). 2673 | Clark 
1761 | Weibel and | 1965 ew (Velloni). 
Piccard. 1974 | 2977 | Coultas. 
1762 | Reeves and | (Burrows). 3058 | Thew. 
Reeve. 2000 | Clark 3154 | Shaw. 
1765 | Hall. | _ Bur. 3225 | Raitt. 
1769 | Johnson 2044 3275 | Traill. 
(Lepage). “7 Société | 3277 | Traill. 
1774 | Miller. Solignac 3455 | Maconochie. 
1775 | Henderson | e Cie.) 
(Lebdlond). { 
11.—Time for entering Opposition expires Tuesday, 
September 4, 1883. 
No. Name. No. Name. No. Name. 
1883 1883 1883 
1771 | Buchanan &] 1952 | Abel 2181 | Haddan 
Brown, | (Abdank- (Obermaier) 
1776 | Miller. Abakano- | 2402 | Merry- 
1782 | Walker. wiez). weather. 
1785 | Brewer 1953 | Johnson 2542 dan 
(Arnould & (Herscher (Knapp). 
Tamine). | and Co.). 2618 | Wirth 
1799 | Hamer. 1963 | Marsh and (Honig- 
1800 | Hill. Cree. mann). 
1801 | Parker. 1972 | Simon 2678 | -Willford. 
1804 | Hopkins. (Schwei- 2958 | Jackson and 
1808 | Slack. zerische | Westley. 
1823 | Joicey. Industrie | 3126 | Salomons. 
1827 | Coulson. Gesellschaft} 3128 | Salomons, 
1832 | Swan. 1982 | Bowman. 3376 | Upton. 
1836 | Archer. 1985 Mewburn 3390 | Taylor, Allen, 
1854 | Gardner. (Genty and and Scott, 
1858 | Boult Deschamps} 3445 | Dewar. 
(Seaton). 2009  Haddan (La | 3489 | Seligman 
1864 | Kirchenpauer| Banque In-+ (Josephs). 
& Philippi. dustrielle | 3577 | Bally. 
1888 | Allen. de Belgique 3581 | Taylor. 
1893 | — 2016 Wilson. 3624 | Simpson. 
1907 2038 | Johnson 3632 | Newton 
| (itichards), (Bozérian). (Cowles). 
1932 | Clarke. 2040 | Johnson 3713 | Zachariasen. 
1934 | Adlard. (Parenty). | 3747 | Lake 
2114 | Wood. |“ (ueTighe). 
2153 Andersen. 
PATENTS SEALED. 
I.—Sealed August 10. 
No. | Name. No. Name. No. Name. 
| 
1883 | 1883 1883 | 
762 | Codd. 791 | Rowan. 812 | Thompson. 
781 | Townsend, 792 | Rowan and 813 | Brougham 
Davies, and Williams. (Klotz). 
Davies. 807 | Schreiber, 814 | Kaye. 
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Name. 





Matthews & 
Bayliss, 
| Elwell and 
Parker. 
Beesley. 
Bolton 
(Potter). 
Howell, 
Wild. 
Webb. 
Schultz. 
| Martin. 
| Camin. 
| Woodhouse, 
| Rawson, & 
| Coffin. 
Haddan (Syll- 
wasschy). 
Tw) nam. 
Eyre. 
Clark 
(Meyer). 
ak 


ake 
(Heath). 
Willans. 


No. 
| 


1883 | 
994 | Rennie. 
1000 | Jack and 
MacColl. 
| Timmins and 
Rose. 
Jackson and 
Bentley. 
Priestman & 
Priestman. 
Smethurst 
and Crook. 
Richardson & 
| Greenwood. 
| Barrow. 
Hearson. 
Newton 
(Mader). 
Boult 
| (Coggeshall 
| and Rice). 
1206  Woollerton. 
1212 | Clark 
| (Jaquith). 
1229 | Dawes. 
1282 | Mineard and 
Crapper. 


1002 
1018 
1030 
1063 
1076 
1087 
1118 | 
1181 | 
1194 | 


I1.—Sealed August 14. 


Coleman and 
Henson. 
Johnson 
(Strong). 
Boult (Hol- 
land). 
Abel (Neveu) 
Brewer 
(Letailleur 
& Scholtus) 
Mansell. 
Helliweli and 
Waller. 
Evans. 
Ekman. 
Lake (Zas- 
senhaus), 
Sharpin. 
Sankey. 
Lake( Harvey) 
Haddan 
(Hamilton). 
Pitt (Edger- 
ton). 
Gray. 


2554 
2590 
2680 
2724 


2726 
2883 


2916 
3001 
3007 








Name. 


No. Name. 





Lake 

(Luthringer 

Von Naw- 
rocki 
(Gerken & 
Goliasch & 
Co). 


Dufrené 
(Fonseca et 
ie.) 
Hemingway 
and Bot- 
tomley. 
Pocock, 
Maudslay. 
Reap. 
Hamilton & 
McIntyre. 
Barrett. 
Meihe 
(Allgeyer 
& Bolhoe- 


1883 
904 | Cross. 
906 | Williams and 
Barnes, 
911 | Capell. 
921 | Holden. 
950 Drewry 
(Leighton & 
| _ Forsaith). 
Tongue 
(Curtis). 
Johnson. 
McGee and 
Watson, 
Lamplugh. 
Perkins. 
| Drewry 
(Gould, 
Plumb, & 
Daniels). 
Mace. 
Brownlee. 
Chadburn. 


1226 | 
1257 


1267 








| vener). 


Newton 
(Klonne). 
| Buchan. 
Mechan. 
Pitt 
(Cauderay) 
Lewthwaite. 
| Bang (DaAl, 
Dahl, and 
Dahil). 
Siemens. 
| Brewster. 


| (Thronsen). 
Hoyois. 
Frost. 
| Glover, 
Emery. 
Emery. 
| Emery. 
2 | Johnson. 
Pitt 
(Edgerton). 





Ang. 4, 1883. 


FINAL SPECIFICATIONS FILED. 


Nos. 604, 606, 


609, 616, 620, 624, 625, 626, 630, 638, 


649, 651, 654, 661, 662, 663, 667, 671, 688, 
693, 784, 973, all of the year 1883. 

637, 645, 655, 657, 680, 703, ail of the year 
1883. 


225, 674, 685, 686, 689, 690, 695, 697, 705, 865, 


all of the year 1883. 


691, 698, 699, 700, 701, 708, 719, 721, 723, 724, 
728, 755, 761, 763, 782, 790, 905, 927, all of 


the year 1883. 


712, 713, 718, 722, 726, 730, 731, 733, 734, 735, 
736, 737, 739, 748, 774, 794, 806, 837, 858, 
925, 931, all of the year 1883. 

740, 744, 745, 747, 750, 751, 752, 753, 754, 756, 
758, 764, 768, 781, 798, all of the year 1883. 





PATENTS WHICH HAVE BECOME VOID. 





1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 


No. | 
1880 


3110 


3117 | 


3119 


Name. 


No. | Name. 


No. | Name. 





| 
Walker. 
Lake (Wat- 
kins). 
Walmsley & 


Lang. 
Gedge (Bal- 
| lantine). 
McKerlie and 
Bradshaw. 
Wirth (Selt- 
sam). 
Clark (Cha- 
vent). 
Justice (Allis 


| Lyon. 


Kirk and 
Thomson. 


7 | Baxter. 


Lloyd Wise 
(Kuntze). 


1880 
3145 
3146 


3147 
3148 


3149 
3152 


Slater. 
Newton 
(Dehne). 
Wilding 
(Carrera). 
Cresswell. 
Ross. 
Shield and 
Crockett. 
Helliwell. 
Hunt. 
Gadd. 
Clark (Kent). 
| Wilson. 

2 | Baker(Morse 
| Osborne. 
Boyd. 
| Ormerod. 
| Molison. 

3169 | Lake 








(Kramer). 


1880 | 
3171 | Hallam and 
| Scott. 

Stevens. 
Jarvie and 
Miller. 
Engel 
(Steib). 
Engel 
(Mayhew 
& Ritter). 
Brittain and 
Brittain. 
Westing- 
house. 
Palliser. 
Hindle and 
Greenwood 
Beck (Crozet, 
Crozet, and 
Demenge). 


3173 
3177 


3179 
3180 


3187 
3190 


3191 
3193 


3198 





II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100. 





No. 


1876 
3049 
3055 


3072 
3378 


Name. 


No. Name. 


No. Name. 





Murray. 
Clark 
(Paquelin). 
Hunter. 
Stuart (Zent- 
| mayer). 


1876 
3082 Clark 
(Thompson) 
3087 | Ardin 
(Pennie). 


3091 unt 
| (Brock). 


1876 
3094 


3101 
3012 


Clark 
(Maynard) 
Warren and 
Field. 
Neale. 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50/. 


HAS BEEN PAID AND REGISTERED. 





No. 
1880 


3245 
3243 


Name. 


No. Name, 


No. Name. 





Cleminson. 
Bradley. 
Hird. 
Brandon 
(Hotchkiss 
| Truman. 


1880 | 
4044 


3264 
3422 


Corliss 
(Corliss). 
Springmann 
(Meyer). 
Johnson 
(Trualer). 








3281 | Cutlan. 


1880 
3294 
3483 


Pearson, 
Simpson and 
Denison. 
Groth (Ci- 

miottt and 
Cimiotti) 
(Unregistered) 


3226 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’, HAS BEEN PAID AND REGISTERED. 





No. 


1876 | 
3029 | Cleminson. 
3217 | Brewer 3177 | Haddan (Wackernie) 
(Guy). (Whiting). | 3237 | Cane. 
| 3639 | Virtue. 


Name. 


| 
| Name. No. Name. No. | 





1876 1876 | 
3150 | Macnab. $401 | Alexander 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 11, 1883, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specijication Drawings 
ts stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

Copies of Specijications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
ACK. 


5812. Filters: H. Rawlings, London. (6d. 12 Figs.]— 
The filters are constructed in pairs (or any larger number) with 
pipes at both the top and bottom of the filters, and so arranged 
that the filters can be used together, or either can be put out of 
use. The illustration is a section through the filters, When the 
filters are working, the valves H and D are open, and the valves 
Gand Mclosed. The unfiltered water flows through the valve 
H, and is thrown to the sides of the filters by domed plates A, 
and passes up the centre of the filter, through the strainer C, 
and through the valve D. The plate E prevents more thana 


certain portion of the water passing up the centre. For flushing 
the filter, its valves G and D are opened, and H and M closed, 
while the valves H and D of the other filter are open and G and M 
closed. The filtered water passing up one filter is passed down 
through the other. By these valves one filter can be aérated as 
required by means of the vacuum produced by the flow of water 
from the other filter. Several modified arrangements are de- 
scribed. (December 6, 1882). 


5843.* _Fusible Plugs for Preventing Explosionsin 
Steam Boilers: J. Burton and R. Byrnes, Staley- 
bridge, Cheshire. [2d.]—A cap or thimble of brass is inserted 
inside the body of the plug and forced up by means of a screwed 
ferrule to make a tight joint against an annular feather edge on 
the body of the plug. The point of the thimble projecting through 
the plug into the boiler is held in position by a layer of ordinary 
fusible metal. (December 7, 1882). 


5851.* Ventilating Shaft or Chimney: F. A. 
Binney, Bowdon, Cheshire. ([2d.)—The chimney is con- 
structed of an angularshape, and is provided near the top with 
openings through which the current of air is guided by curved 
shields and by a projecting collar running round the shaft and the 
shiekis. (December$8, 1882), 


5852.* Converting Wheeled Vehicles into Sledges: 
F. A. Binney, Manchester. (2d.]—Iron runners are applied 
to the wheels of vehicles and are bolted to flanges thereon. 
(December 8, 1882). 


5890.* Doors to Exclude Draughts, Dust, and 
Weather: A.Shelmerdine, Manchester. (2d.}—A groove 
or channel is formed in the bottom of the door, and in which is 
inserted a strip of wood or other suitable material, and is caused 
to ascend therein by springs, being forced down by inclined grooves 
in the jamb of the frame. (December 9, 1882). 


5892.* Constr«uction of Chimney and Ventilating 
Cowls: J. White, Edinburgh. (2i.)—Stationary cowls 
are made with “‘ free but narrow channel outlet openings,” and 
the annular or longitudinal broad bands of the outer case, between 
the openings, of Y or U or channel shape. (December 9, 1882). 


5895.* Railway Signal Lamps, &c.: H.J.Marshall, 
Linslade, Bucks. (2d.)—Consists in the combination of 
colours to produce a known coloured light for ‘‘ danger” or “all 
right.” The lamp glass is made red and the “ spectacles” green, 
the green light showing distinctly through the red glass. (Decem- 
ber 9, 1882). 


5906.* Measuring Chains: H. J. Haddan, London. 
(G. Féton, Crandelain, France). [2d.]}—Thechain is composed of 
a series of oblong rings of steel wire preferably two decimetres 
long, every fifth link being made 205 mm. long, and the following 
195 mm. long, and the fifth link being provided at one end with 
a ring one centimetre in diameter, the centre of which indicates 
the metre. (December 11, 1882). 


5907. e-Dressing Machines: H. J. Haddan, 
London. (4. Berger, Leipzig, Saxony). (6d. 5 Figs.|—The 
type to be dressed is received in recesses in an endless steel band 
passing over pulleys, and is carried between two adjustable 
grinders which may be fixed or movable. The apparatus is also 
provided with type feeder situated over the steel band, a collect- 
ing hook or receiver adapted to receive the finished type, and 
provided with a movable bottom and pressing-down lever. 
(December 11, 1882). 


5919.* Machine for Separating Yarm from Paper 
Tubes or Cops: H. J. Haddan, London. (L. Scheidecker 
and R. Kohl, Thann, Germany). (24.|—Twoconcentrical discs, pro- 
vided on their contiguous sides with teeth, and deaving a clear- 
ance between them, are applied, one of the discs being fixed, and 
provided with ar inlet and central outlet, while the other disc is 
made to rotate. The unwound threads are drawn out through the 
central opening by an endless band provided with teeth. (Decem- 
ber 12, 1882). 

5930, Wicks: J. Telfer, Glasgow: [2d.]—A bundle or 
series of capillary tubes are employed for the wick, and may be 
made of glass or steel or other metal, or a combination of these. 
(December 12, 1882). 





5936. Machinery for “ Putting Out,” Scouring, and 
other Operations in the Manufacture of Leather: 
W. R. Lake, London. (J. W. Vaughn, Peabody, Mass., 
U.S.A.) [8d. 7 Figs.J—A pair of yielding rollers provided with 
flanges or threads for scraping or stretching the hide or skin are 
adapted to revolve in opposite directions, so 1s to oppose the 
passage of the skin between them, and a holder passes between 
them and presents the hides to their action. A slipping device ig 
provided for reversing the movement of the carrier, and a 
device for increasing the pressure on the rolls at the will of the 
operator. (December 12, 1882). 


5947.* Construc Submarine Tunnels: C. G. 
Clarke and R. St. G. Moore, Kingston-on-Hull. (2d. )}— 
The tunnel is constructed in convenient lengths, and provided 
with false floors, manholes, air locks, shafts, temporary bulkheads, 
valves, flexible tubing and compression rings for jointing. Each 
centre is floated out, sunk, compressed air forced in and con- 
nected with the preceding length. (December 13, 1882). 


5952." Pressing Asbestos into Wood, Papier 
Mache, &c,: I, A. Timmis, London, [2d.)—An ‘asbestos 
solution, say, for instance, asbestos paint,” isintroduced with the 
wood or other substance into a hydraulic cylinder and compressed 
by the introduction of a ram. (December 13, 1882). 


5954. Steam Boiler and other Furnaces: T. Cocker, 
and J. Ellis, Gildersome, Yorks. ([2d.|—A cistern for 
water or other liquid is formed immediately underneath the 
whole extent of the grate into which the hot ashes drop. (Decem- 
ber 13, 1882). 

5955." Apparatus for Controlling and Measuring 
the Supply of Heating and Illuminating Gas: A. G, 
Henderson and J. A. Kelman,London. = [4d.|—Kelates 
(1) to a governor for regulating the supply of gas from the gas 
works, and maintaining an established pressure in the mains ; 
(2) to street and other lamps whereby the supply of gas will be 
regulated by the difference between the day and night pressures, 
the object being to keep asmall igniting light constantly burn- 
ing, and render a lamp lighter unnecessary ; (8) to a cock or tap 
for street lamps ; and (4) toa wet gas meter of the kind described 
in Specification 4084 of 1879. (December 13, 1882). 


5956." Manufacture of Illuminating and other 
Gases, &c. : G. Henderson and J. A. Kelman, 
(4d.]—Relates (1) to the recovery from the liquid 
deposited in the hydraulic main of certain illuminating pro- 
perties of which the gas has been deprived, and restoring it to 
the gas before passing to the purifiers, and also to the partial 
purification of the gas so treated ; (2) to the condensation of the 
yas preparatory to its passage to the scrubber ; and (3) to the 
construction of the washer scrubber. (December 13, 1882). 


5960.* Combined Ventilating and Fire Ex uish- 
ing Apparatus: C. Brothers, London. (2d.|—Consists 
of a system of distributing pipes either fitted with suitable jets or 
perforated in such manner that in case of fire a large body of 
water can be instantly thrown upon the flames. (December 13, 
1882). 

5962.° Photographic Albums: A. Aron, London. 
(A, Aron, Paris). (2d.}—Each leaf of the album is composed of a 
fixed portion and a portion sliding into the fixed portion and 
carrying the photos, or the outer portion may be movable and the 
inner a fixture, (December 13, 1882). 


5966.* Effecting Condensation of the less Con- 
densible Matters Contained in Gas: J. Jameson, 
Newcastle-on-Tyne. (2d. )|—The gas is cooled, compressed, and 
again, cooled in apparatus somewhat similar to the surface con- 
denser of a steam engine by the expansion of the gas previously 
compressed and cooled. (December 14, 1882). 


5967. Permanent Way and Rolling Stock for 
Mountain Railways: F. C. Glaser, Berlin. (i. A/t, 
Paris). {4d. 8 Figs.)—The rack or toothed rails is constructed 
of several parts, the single rails and attachment parts being 
rolled, and the teeth made by boring or perforating and sawing. 
The axle of the toothed driving wheel is attached to the tender 
frame, and is driven by two special cylinders which receive their 
steam through the main coupling. (December 14, 1882). 


5979.* Fastenings for Gloves, Boots, Stays, &c.: 
F. R. Baker, B: ham. (2d.)}—Arunner having a catch 
taking into notches upon a piece of metal on which it slides is pro- 
vided with a knob taking into the button-hole. The slide and 
back-plate areformed of one piece folded over. (December 14, 
1882). 

5981. Treatment of Town Sewage, &c.: R. Nicholls, 
Hendon. [4d.)—The sewage is passed into a tank containing 
burnt earth or clay and crushed coke, and treated with hydrate 
of lime, the clear liquid portion when settled being drawn off and 
heated, the ammonia being absorbed by soot or sawdust moistened 
with sulphuric acid and then run over coke. The solid pertion 
is covered with a perforated tray covered with soot and heated 
in a closed vessel, the ammonia, &c., being absorbed by the soot. 
(December 14, 1882). 


5983." Bicycles, Peteyehes, &c.: R. W. Brownhill, 
Walsall, Staff. (2d.)—The bicycles, &c., are provided with a 
cylinder piston and valves, and in going down a hill air is com- 
pressed into a reservoir and is utilised when going up hill. (De- 
cember 14, 1882). 


5984.* Firegrates and Doors for Furnaces: J. 
Shepherd, Manchester. (2d.)—The objects are to obtain a 
large area opening for the admission of air tothe fuel, and to 
obviate the liability of the parts becoming choked. (December 14, 
1882). 

5987. ptroutte Steering Gear: C. Stout, Conway, 
andiC. H. Hillcoat, Liverpool. (4d.)|—A spring eitherdirectly 
or indirectly actuates the slides of a valve of a cylinder in such 
manner as to tend to place it in the centre of the valve face when 
the steering wheel is stationary. The cut-off valve isactuated bya 
quadrant having its centre of oscillation about the middle of the 
quadrant’s arc. An automatic and adjustable load valve is fitted 
on the exhaust port. (December 15, 1882). 


5988.* Apparatus for Sheeting the Receipt of 
Money in Public Vehicles, &c. ;: T. Wrigley and J. 
Maynes, London. (4d.)—This provisional contains six pages 
of closely-printed matter, and in the limited space at our disposal 
it will be impossible to give a clear description. (December 15, 
1862). 


5990. Apparatus for Heating Water: A. W. L. 
Reddie, London. (EF. Theisen, Leipzig, Saxony.) (2d.)—The 
water to be heated is admitted to a reservoir at the top, and 
passes down vertical bars provided with projections, being heated 
by the ascending hot air, or the water may descend down both 
sides of a corrugated plate. (December 15, 1882). 


5992. Stove Grates: H. Hoyles, Sheffield.  [6d. 
3 Figs.)—The objects are to utilise the heat to the greatest 
possible extent by the aid of reflecting and radiating surfaces, and 
to enable such stoves to be removed from their normal position 
and be easily replaced by the construction of the smoke flue at its 
junction with the entrance tothechimney. (December 15, 1882). 
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5993." Wire Cloth: N. and G. Greening, Warrington, 
Lane. [2d.)—The warps are continued through in a direct line 
and the weft is knocked up close together, and interlaces with the 
warp. (Deeember 15, 1882). 

5994. Apparatus for Propelling and Steering Ships, 

Se y Haddan, London. (J. L. fF. Barbier, Le Havre, 
France), {2d.)—The propeller shaft is situated under and turns 
with the rudder, and a bevel wheel on it gears with a bevel wheel 
on a vertical shaft driven by manual or other power. (December 
15, 1882). 

5995." Process and Machinery for Washing and 
Scouring Wool: H. J. Haddan, London. (L. Tremsal, 
Loth, Belgium). {2d.|~The wool is caused to circulate through 
various washing and scouring baths without manual or mechani- 
cal agitation, (December 15, 1882). 


5996." Flushing Apparatus for Water-Closets: 
Cc. W. Gauntlett, Southsea, Hants. (2d.|--The height of 
the water is regulated by a ball valve, and when desired to flush 
an instroke is given to a piston in a cylinder, the contents of 
which are forced into a syphon, which is thus started, and 
empties the cistern to the level where it draws air. (December 
15, 1882). 

5999.* Material for the Decoration of Apartments, 
Furniture, &c,: ‘Truchot, Paris. (2d.)—A sheet of 
paperis gummed on one sidejand,varnished with one or more coat- 
ings of white varnish containing mother-of-pearl, metal, glass, or 
the like, which is covered with a ground painting. (December 15, 
1882). 

6000. Lighting or Distributing Light and Appa- 
ratus therefor: C. L. A. Baatsch, London. (6d. 
2 Figs.|—The light to be conveyed and distributed is generated 
or placed in a safe position inside or outside the building or place 
to be illuminated, and is transmitted by reflection to the place 
where it is required by means of a suitable arrangement such as 
¢ spherical mirror arranged with its principal axis in line with 
the axis of a tube, the imside of which is polished or rendered 
reilective, the luminous body being placed between the spherical 
mirror and the mouth of the tube, and the light travelling through 
the tube into a disperser at the other end. The tube may be 
bent according to the rules of catoptrics, or prisms may be used. 
Arc lights may be surrounded by a globe in which are inserted a 
number of tubes. The disperser may consist of a suitable lens or 
glass globe filled with water, (December 15, 1882). 


6001.. Manufacture of Wire and Lubricatin 
Compositions: O. Scholzig, London. (G4, Reinhard, 
Schwelm, Westphalia), (2d.|—The wire is cleaned and covered be- 
fore drawing with a thin coating of any lubricating material soluble 
in water. The lubricating compound consists of a mixture 
of castor or rape oil with sulphuric acid, soda, and water. (De- 
cember 15, 1882). 


6002. Spe for Generating and a ae 
Electric Currents for Lighting Interiors: A. M. 
Clark, London. ((. Trouwvé, Paris). (8d. 12 Figs.)—Distri- 
bution : This is effected by means of a single switch board pro- 
vided with two or more keys. Each key passes over a series of 
contact stops. One of the leads from the generator passes to all 
the lamps of the different apartments, the returns from the 
lamps being connected to the contact stops, and the return lead 
tothe key. Thereturns from the lamps in each room are con- 
nected to a separate contact stop, so that by turning the key toa 
particular stopany room can be lighted, or by turning the key so 
that it is on, say, two stops or on two stops connected to two con- 
tact stops from two different rooms, the two rooms will be lighted 
up; andsoon. The supports which contain the leads .nay be 
arranged also tocarry the ordinary oil or gas lamps or candles, 
and if required the battery for lighting the electric lamps. 
Primary batteries : A trough form of battery may be employed, 
or two batteries, one of which can be immediately substituted 
for the other. The zinc plate of the battery may be triangular in 
shape, and is hung point downwards. The battery is provided 
with a winch for raising and lowering the plates in the liquid as 
required. The exciting solution such as the bichromate of potash 
is prepared in a stoneware jar provided with a cock, the sul- 
phuric acid being contained in a second, similar but smaller, 
vessel, The cock of the second vessel is opened to allow the 
sulphuric acid to dripple drop by drop into the first vessel which is 
agitated. In another form of battery two carbon plates, united to 
the positive terminal, are placed in an external vessel of ebonite 
containing acidulated bichromate and the amalgamated zinc 
plate is contained in an inner porous vessel, containing either two 
parts of water and one part each of hydrochloric and nitric acids 
or water acidulated with 10 per cent. of sulphuric acid. (Decem- 
ber 15, 1882), 


6003." Electrical Conductors, Goupltnas. Switches, 
and Terminal Connections : S, H. Emmens, London. 
{2d.|—For ordinary fixed contacts, ‘screws with conical ends 
working into besses pierced with oval holes” are employed. For 
contacts which have frequently to be made and unmade, ‘‘ coup- 
lings consisting of two hooks either interlocking or mutually 
gripping contact pegs placed on the sides of the respective hooks” 
are employed. In the former case the contacts are tightened by 
means of screw nuts working on the shank of each hook and 
bearing against the head of the other, by which means a flexible 
coupling is obtained ; in the latter case a wedge is inserted 
between the two contact pegs, to tighten the contact. For cross 
couplings, two hooks with bases have bearing faces cut atan angle 
to the line of the hooks, and the bases are connected by a screw 
so placed that if the two hooks hang on the branch with the main 
line resting on the bearing faces, the turning of the screw causes 
the branch and main lines to approach each other in a direct line. 
For making and breaking and changing circuits switches, con- 
structed so as to make contact in the plane of movement, are 
employed, the movable contact consisting of one or more rollers. 
In order to guard against fire, a cut-out, consisting of a suitable 
metal such as lead enclosed in an insulating tube, is employed. 
A safety regulator may consist of an electro-magnet in the 
circuit to be regulated, whose armature carries the plug of a 
resistance coil. The wood over which the wires pass is treated 
with a solution of tungstate of soda, and is covered with asbestos 
paint or paper. In order to give an alarm when the heating is 
too great in the neighbourhood of the wire, mercury contained in 
an iron vessel expands and is driven up a tube, completing a 
circuit and operating an alarm. Cleats consisting of a screw leg 
and a head at right angles to the leg are employed for securing 
the wires, and ribbons of calico, silk, or cotton provided at 
intervals with cross wires or rings are employed for covering the 
1882), Zor they may be varnished with colours. (December 15, 


6004." Attaching Electric Lamps to Fittings or 
Supports: S.H. Emmens and R. I. Barnes, London. 
{2d.}—A central boss receives the conductors, and is provided 
with radial projecting arms, whose outer ends engage with the 
edge of the orifice of the globe, which is secured by a suitable 
clip. The holders may be fitted to the top or to the bottom of the 


globes. (December 15, 1882). 


6009. Locks and Latches: J. M. Hart, London. 
[2d.]—The latch bolt can be withdrawn by one end of a double- 





ended lever, the other end of which supports a link adapted to 
be acted upon by the horns of the follower. (December 16, 1882). 


6013.* Amalgamating and Settling Apparatus: 
J. Patterson, London. (/'. Morris, San Francisco). (2d.)— 
Relates to apparatus for treating metallic substances by amalga- 
mating and settling, the water after settling being gradually and 
—_ drawn off by a series of taps arranged at different heights. 
(December 16, 1882). 


6014." Manufacture of Collars: R. B. Hayward, 
London, (2d.)—The strap of the necktie is laced through slots 
or apertures formed on each side of the collar. (December 16, 1882). 


6015. seamneatne Compound or Blast Powder: 
J. Polkinghorne. (4d.|—Consists of chlorate of potash nine 
parts, hydrate of carbon (sugar) two parts, flour one part, and 
ferro-cyanide of potassium one part, (December 16, 1882). 


6016. Machinery for Automatically inauins 
Pressing-Boards or Sheets between Folds of Clot 

or Fabric: J. C.Mewburn, London. (C. H. Weisbach, 
Chemnitz, Saxony). (6d. 13 Figs.)}—A table is kept in its 
highest position by springs and descends in proportion to the 
weight upon it. Above this table, two rollers travel, working in 
horizontal guides, and between them the fabric enters and is 
spread over the table into regularly arranged folds by travelling 
rollers. At each change of direction of the rollers a pair of pin- 
cers are closed and take hold of the pressing board and draw it 


along. (December 16, 1882), 
6018. Audible Sgueliing A Gerais : J. Steven 
and T. Burt, Glasgow. (6d. ie ‘igs.\—Annular rings or 


cylinders formed with slots or orifices are caused to rotate upon 
similarly slotted stationary rings or cylinders, while the com- 
pressed air passes through the orifices, the rings or cylinders being 
actuated directly by the steam or compressed air. (December 16, 
1882 

6020. Telephonic Apparatus: G. L. Anders and J. 
B. Henck, London. [6d. 6 Figs.)—Refers to Specification 
1395 of 1881. The lever contacts of the “‘ Reiss” transmitter are 
combined with granulax conducting material. In the annexed 
illustration a metallic diaphragm fixed in a horizontal position 
between two rings of cork carries at its centre a button C of hard 
carbon upon which rests a second similar button mounted on 
alever and fulcrum pins} which pin into mercury cups. A ring 
E restson a packing ring bearing on the outer cork ring and 
carries a number of the metal strips G projecting over the dia- 





phragm, and in contact with granulated coke placed over the 
diaphragm. The whole is secured by screws to the casting H 
forming the mouthpiece. In a modification a portion of the 
diaphragm is cut out, and the two parts are connected by an elastic 
non-conducting material, the one part carrying the lower button 
C, and the other part the upper button. 
receiver areconnected permanently to the ends of the secondary 
wire of an induction coil used for the teansmitter, which is 
thus always in circuit. Before using the instrument an inter- 
mittent battery circuit is passed through the primary wire of the 
induction coil for the purpose of giving to the receivers an initial 
charge, which is effected by the same key which serves to pass a 
signalling current to the distant station. (December 16, 1882). 


6022. Producing Monalcoholized Hydric Bases: 
W. A. Barlow, London. (A. Bohringer, Stuttgart, Ger- 
many.) [4d.]}—The triatomic base is alcoholised, and the pro- 
ducts subjected to hydration, e.g., two parts of chinoline are 
treated with one part of chloric methyl and three parts of granu- 
lated tin are gradually added. (December 16, 1882). 


6023. Telephonic Apparatus: W. R. Lake, Lon- 
don. (G. M. Torrence, Philadelphia, U.S.A.) (6d. 10 Figs.J)— 
One of the electrodes of the microphone is supported in contact 
with the other electrode by the attraction or repulsion existing 
between permanent magnets. A bar magnet D is freely suspended 
or supported at one end, and is held in working position by the 
attraction or repulsion exerted on its free end by the permanent 
magnets GG. The bar Dis provided with a block of carbon F in 

















contact with the platinum point B, which is inserted in a dia- 
phragm of mica. The spring J, provided with a pad of non-con- 
ducting material, holds the wire K firmly to the diaphragm, and 
also acts as a damper, the wire H being attached to the bar D. 
In a receiver, an incomplete permanently magnetic annulus sup- 
ports, by its periphery, a magnetic circular diaphragm, and has 
in its centre a vertically projecting arm connected with one pole 
only of the annulus, and encircled by coils of insulated wire, 
which may also be wound to and fro en the annulus which is 
supported by an india-rubber gasket. (December 16, 1882). 


6029. Apparatus for Effecting the Conpting of 
U 




















Vehicles: H. P. Hoghton, Manchester. (6d. 12 Figs.) 
—Each end of the vehicle is provided with a link carrier. Re- 
Fu. 2. 
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ferring to the illustrations the bent tubular shafts e are mounted 





in bearings d and connected to hand levers f by a hinge joint some 


The plates of the | 








distance from the shaft. Toa part of the lever in line with the 
axis, is secured a chain A, whieh passes through the shaft and is 
attached at its other end to the link carrier k jointed upon a 
pin m fixed to the tubular shaft. When the chain is drawn 
outwards the outer end of the link carrier is raised, a spiral 
spring on the pin m acting in Opposition to the pull of the chain. 
The coupling is raised by operating the lever f from right to 
left (Fig. 1) and by moving the hand lever towards the wagon 
so as to lower the end of the link carrier, and if necessary 
swinging the hand lever in one direction or the other for i 
forward or backward movement required, the coupling is effected. 
The ——— is held in tts lowered position by the catch n. 
(December 18, 1882). 


6031. Pianofortes: W. Thomas, London. [éd. ¢ 
Figs.|—Relates to the construction and arrangement of apparatus 
(1) for controlling and regulating the action of the hammer com- 
prising guide pins, a bevel-faced hammer, rail, jack, and screw 
pin; and (2) for connecting and disconnecting the damper wire 
comprising a jack, face-plate and screw, grooves, and a damper 
wire with a bent lower end. Four centres and pivots only are 


employed for the actions. (December 18, 1882). 


6033. Tool for Coupling and Dacemuiias Railwa: 
Vehicles: J. Graham, rgavenny, Mon., and T. 
Graham ham, (6d. 4 Figs.)|—Consists of an outer 


hd 
tube, to which is screwed a jaw, effected by simply clasping the 
hand. A tube, to the end of which is screwed a second jaw, 
slides in the first jaw and tube, and by drawing in the second tube, 
the jaws are brought closer together against the resistance of a 
spiral spring. (December 18, 1882). 


6037. Machine for Finishing Textile Fabrics: L, 
E. Luzeau-Coudrais, London. (A. Vincent, Chateau- 
briant, France). [6d. 3 Figs.}—In passing over a perforated 
casing, the fabric becomes moistened by steam issuing from the 
perforations, and it is then passed between an iron cylinder and a 
pen roll and dried by the heat of steam in the cylinder, 

elates also to the general arrangement of the apparatus. (De- 
cember 18, 1882). 


6038. Winches and other Lifting Appliances: W. 
Pitt, Bath, Som. (6d. 2 Figs.]—The axis which receivesthe winch 
handle or hand rope wheel is connected with the winding barrel 
by a train of gear wheels. A portion of this train is mounted 
upon a support which may either be allowed to move around an 
axis or be held fast by a brake. Referring to the illustration, the 
brake drum g, mounted so that it can turn on the axis ¢, also free 
to turn, is provided with internal teeth and embraced by a brake 






































strap. The motion is transmitted from the handle ¢c through the 
axis b, pinion i, toothed wheels e! and e?, both fast on the axis e 
and pinion k, which gears with the pinion e? and brakedrum g, 
and is carried upon a stud fixed toa disc forming one end of the 
winding barrela. When the drum g is held fast it servesasa 
fulcrum through which the power is transmitted, but when it is 
permitted to yield the winding barrel is free either to remain at 
rest, or to turn independently of the handle whose backward 
motion is prevented by the ratchet f. (December 18, 1882). 


6039. Manufacture of Mosaic Floorcloths and 
other like Mosaic Fabrics, &c.: F. Walton, Twicken- 
ham, [l0d. 24 Figs.|—Relates to the manufacture of floor- 
cloths with solid inlaid or incrusted patterns, to the construction 
and protection of the cuttimg blocks, and to machinery for the 
continuous incrusting of linoleum fabrics, and for the hot pressing 
and finishing of such fabrics. (December 18, 1882). 


6049. Water-Closets: R.H. Leask, Dublin. (6d. 
5 Figs.]—The distinguishing feature is the employment of a tilt- 
ing or rocking basin, which is combined with the handle and 
water supply and discharge mechanism. The discharge passage 
is formed in a box provided with a grating at the outside of the 
wall, the box in the wall thus forming an air chamber. (De- 
cember 19, 1882). 


6050. Regenerative Hot-Blast Stoves: E. A. and 
Cc. E. Cowper, London. (8d. 14 Figs.]—Refers to Speci- 
fications 34 of 1870, 887 of 1872, and 1623 of 1874. The flues em- 
ployed for receiving the waste heat of the gases and for imparting 
heat to the air blast are formed so that, while sufficiently strong 
for transport and handling, when placed together within the stove 





they divide the space into a number of equal and symmetrical 
passages separated from each other by a single moderate thick- 
ness of brick. Figs. 1 and 2 show two modifications of the forms 
of bricks that may be used, Acurved baffle plate or sets of plates 
divide the passages, so that the chimney is caused to draw from 
several points at once on the side opposite the flame flue so as to 
to eause a distribution of the incoming air. (December 19, 1882). 


6051, Screwing Machines: S. Dixon, Salford. 
(6d. 4 Figs,)—The sliding collar which is moved to and fro in 
order to advance or retract the cutting dies, is actuated by a 
movable abutment acting upon inclines or the collar. Referring 
to the figures, the collar } slides upon a spindle ¢, revolving in the 
headstock, and acts upon the dies contained in the screwing 
head ain the usual manner. The sliding collar } is provided 
with surfaces inckined in the opposite direction. The abutment 
consists of an antifriction bowl d revolving upon a stud carried 
by a sliding block e fitted in the part /, so as to slide in the same 
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direction as the collar b, and operated by a crank-pin on the shaft 
g. Ateach half-revolution of the crank the block e is moved 
horizontally, the distance required to effect the requisite move- 
ment of the sliding collar. The crankshaft or part which moves 
the abutment is connected with parts acted upon by a weight or 











springs, so that when arack bar o is released, an arm s on the 
carriage actuating an incline u, so as to raise the lever r, the 
weight or spring effects the movement of the abutment, (De- 
cember 19, 1882). 


6052. Machinery for Makin 
Dutton, Manchester. (/. W. Leinbach and C. A. Wolle, 
Bethelem, Penn., U.S.A. (6d. 17 Figs.|—A web of ,paper has 
its sides folded overand the overlapping edges pasted and pressed 
so as to form a flat tube, which is severed into lengths. The end 
of the tube is opened and the ends brought inwards so that the 
cut edges overlap. The folds are flattened down, paste is applied 
and the corners are folded over and pressed, and the length of tube 
delivered as a flat-bottomed bag. (December 19, 1882). 


6057. Apparatus for Drying Salt, &c.:S. Pitt, Sutton. 
(R. G. Starke, Montreal). (6d. 3 Figs.|—Consists of one or more 
cylinders geared together and supported in a suitable frame, each 
cylinder being formed by stretching canvas over the outer edges 
of longitudinal bars carried on the outer ends of arms radiating 
froma central shaft projecting beyond the ends of the cylinder. 
Tothe ends of the radiating arms are fastened on their inner 
edges similar bars,forming a series of compartments. (Decem- 
ber 19, 1882). 


6058. Treatment at High Temperature of Alkaline 
Salts and Metals: C.A. Faure, Paris, {(d. 1 Fig.|— 
The heat of the electric arc is applied directly to the alkaline 
matter. (December 19, 1882), 


6061. Treatment of Fibrous Materials Suitable for 
the Manufacture of Paper Stock and Paper: T. 
Routledge, Sunderland. ([id.)|—Kefers to Specifications 
2470 of 1870 and 2431 of 1872. The spent ley or waste liquor is 
discharged by means of pumps or directly by high-pressure steam. 
Fibrous plants are cut transversely into short lengths and passed 
through a willow so as to burst open their intercellular structure. 
(December 19, 1882), 


6069. Safety Valve for Kitchen Boilers: J. 
Williams, London. [6d. 3 Figs.|—The safety valve is 
enclosed on itsseating in a casing, and is formed on its upper side 
with a central stem guided by a hole in the top of the casing. On 
the top of the spindle is fixed a spherical or other weight. 
Escape holes are provided around and through the walls. (De- 
cember 20, 1882). 

6075. Incandescent Electric Lamps: L. A. Groth, 
London. (4. Bernstein, Boston, Mass., U.S.A.) (6d. 6 Figs.]— 
A hollow carbon cylinder is employed as the light-emitting part 
of the lamp. Referring to the illustration, the light-giving 
carbon B is made of a hollow cylinder, and supported at its ends 
by socket pieces or blocks of solid carbon Cand D. The conduct- 
ing wires E and F enter the globe either at one end through the 
neck or at opposite ends, and one, E, is made rigid, whilst the other, 
F, is made flexible, being composed of a large number of thin 
wires. In modifications, several hollow carbons of the same 
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length are supported by small blocks at one end connected to the 
flexible conductor, and by a single iarge block at the other end 
connected to the rigid conductor. Or the cylinders of different 
lengths are placed in series, and connected at their adjacent ends 
by carbon blocks, the flexible conductor being connected to a 
block at one end and a rigid conductor to each of the other blocks, 
so that by means of a switch the current can be passed through 
one or any number of the cylinders in series. A large number of 
these lamps may be connected in a combined series and multiple 
are arrangement, a switch being provided with each lamp, and so 
arranged that the force of the current can be concentrated on one 
lamp or divided in a number. (December 20, 1882). 


6082. Hand Shears for Cutting Cloth and other 
Fabrics and Thin Metals: E. Nunan, London. [6d. 
3 Figs.j—One jaw or blade is a fixture to the stock and rests 
upon the cutting board, and the other jaw is movable from apin 
directly under the position occupied by the ball of the thumb 
when held in a proper manner for cutting, the object being to let 
the several parts pass without bucking under the hand. The 
blade is actuated by a toggle. (December 20, 1882). 


6083. Electro-Motors: L. Milne and L. B. Miller, 
London. (6d. 4 Figs.}—Dynamo-electric motor. The armature 





of the motor is provided with two or four distinct and independent 
coils of wire, so that it shall haye no dead point. 


Referring to 





the illustrations, which are respectively longitudinal and cross- 
sections of the motor, the core B is cross-shaped in cross section, 
and is wound with two independent coils D and E at right 
angles to each other, and the two ends of the coil D are joined to 
two diametrically opposite sections of a four-sectioned commu- 
tator, and the ends of the coil E to the remaining sections, so that 
each coil is in circuit fora quarter of a revolution at atime, and 
when nearest the poles of the field magnet. The armature frame 
is hollowed out at its ends, so that the coils do not project much 
beyond the end projections of the frame, and the coils are wound 
so that they lie in alternate layers, as shown in Fig. 1. The field 
magnet cores have two separate narrow internal projections L on 
which are wound the field magnet coils. (December 20, 1882). 


6084. Regulators for Steam Engines: E. Edwards, 
London. (A. Zalm, Amsterdam). [6d. 11 Figs.|—The prin- 
ciple of this invention is illustrated in annexed figure. The pipe 
C isin communication with the boiler and the pipe D with the 
steam supply pipe. A cylinder A is arranged between the pipes 
C and D, and is provided with a rod passing through a stuffing- 
box. The piston is retained in its normal and upper position by 

















the spiral spring asshown. As soon asthe valve of the engine opens 
a passage for the steam, the pressure above the piston B will 
become greater than the pressure on the underside, and the piston 
B will descend with a speed and to an extent dependent on the 
speed of the engine. The cylinder A may be arranged in the 
steam pipe which is increased sutticiently to allow the steam to 
pass between it and the cylinder A, An index is fixed upon the 
piston rod which is attached to the handle or lever of a stop valve. 
(December 20, 1882). 

6086. Banjos and Similar Instruments: W. R. 
Lake, London. (/'. H. Chase, Boston, Mass., U.S.A.) [6d. 
5 Figs.|\—The ring orrim of the instrument is constructed of 
any suitable metal of any desired thickness with one or both 
edges curved inwardly. (December 20, 1882). 

6088. Rotary Knitting Machines: W. Cotton, 
Loughborough, Leicester. (ls. 2d. 24 Figs.|—The two 
parts carrying the two sets of points are held against a stop plate 
carried by an additional screw box mounted upon the top of the 
ordinary screw box. The stop plate is carried by a slide which can 
move toand fro upon the screw box parallel with the point bar. A 
projection on the slide rests against a stop lever, and this lever 
carries a truck resting against a pattern wheel mounted upon the 
top of the additional screw box. The wheel is formed with a 
number of recesses around its circumference into which the roller 
on the lever stop can enter. The machine may be arranged to 
produce either plain unstriped work orsingle striped work. Con- 
tains fifteen pages of closely printed matter. (December 20, 1882). 


6091. Furnaces for Steam Boilers and other 
Structures, &c.: E. Bennis, Bolton, [6d. 6 Figs.)— 
Refers to Specifications 1308 of 1875, 3070 and 4360 of 1878, and 
3443 of 1879. The feeding apparatus comprises a pusher A 
actuated by a lever B, which in turn is moved forward to feed the 
fuel by a cam, and brought back by a rod linked into a slot by 
which the length of the stroke can be regulated. The shovel 
arm H on which the lever K preases is constructed with a section 





of a circle on the back part, The throwing apparatus consists of 
a shovel attached to the arm H and rounded in the front. The 
fire-bars are constructed in the form of a bridge with or without 
an air space in the centre for a steam jet. The upper surface of 
the fire-bars rises as it goes forward, and then slopes downwards, 
and at the front end is straight. In marine boilers the fuel is 
thrown to the end of the bars, which are suitably modified. The 
front of the feeding box is nearly open, so that the pusher can 
be removed. Details of the construction are also described. 
(December 20, 1882). 


6092. Vessels for Containing and Preserving 
Liquids: W. R. Lake, London. (4. J. Gay, Paris). [6d. 
2 Figs.}—The vessels has movable portions arranged therein so 
that as the liquid is withdrawn the movable portions will be kept 
in contact with the liquid and thus prevent access of air thereto. 
(December 20, 1882). 


6095. Apparatus for Shearing or Cutting Pile 
Fabrics and other Textile Fabrics for Obtaining 
amental Designs thereon: C. D. Abel, London. 
(La Société A. Labrosse and J. Richard, Paris). (6d. 4 Figs.) 
—The surface upon which the fabric rests while it is subjected to 
the action of the shearing cutters is provided with raised or sunk 
designs corresponding to those to be produced on the fabrics. 
(December 21, 1882). 


6096. Pencil or Lead-Holders for Compasses, 
&c.: H. J. Haddan, London. (G4. Schinner, Niirnberg, 
Germany). [4d. 5 Fiys.|—A tube preferably of metal is attached 
to the base of the movable holder or lug of the compasses. 
Between the inner and outer tube is placed a spring provided 
with a strap which surrounds the inner tube, and is provided 
with a button projecting through an aperture, the free end of the 
spring pressing upon the movable lead. (December 21, 1882). 


6104. Cocks or Valves: G. Teideman, London. [8d. 
28 Figs.|—An adjustable liner or false plug is applied to cocks or 





valves, and is provided in addition to the ordinary through way of 
a second through way at right angles to the first and below it by 
which when the plug is withdrawn the communication can still be 
maintained. (December 21, 1882). 


6113. Armour Plates: J. H. Johnson, London, 
(Marrel Brothers, Rive de Gier, France). (6d. 3 Figs.|—The 
different qualities of steel are melted together and brought to 
the mould simultaneously, and in order to prevent the two 
qualities of liquid steel from mixing together in the mould it is 




















divided into two parts, the different qualities of steel being 
poured simultaneously respectively into the two compartments. 
In Figs. 1 and 2 a thin plate of iron or steel B divides the interior 
of the mould A. In Fig. 3 the division plate B forms a relatively 
important section of the plate. (December 21, 1882). 

6116. Steering aguenatom J. Imray, London. (J. 
C. Lake, Tom’s River, N.J., U.S.A.) (6d. 16 Figs.J|—The tiller 
is made in two parts, one fixed on the rudder-post and the other 
swivelled thereon, and clamps are so arranged that the movement 
of the first-named part tends to bind them on a fixed rail and the 
movement of the other part to release them. Referring to the 
illustrations the upper section B! of the tiller is loosely swivelled 
on the post A, and the lower section Bb? is firmly fixed thereto. 
The handwheel C is fixed on a shaft having a swivel bearing on 
the top of the cudder-post, and carries a pinion gearing with a 
segmental rack which rests upon stamdards C! having liberty of 
vertical movement. A circular rail is carried on standards ; 
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the bearing on one standard being a friction bearing so adjusted 
that it will up to a certain strain prevent circumferential move- 
ment of the rail, but will permit such movement when the 
strain is excessive. The rail passes through two adjustable 
clamps, against which the springs F, fastened to the tiller head, 
exert pressure. The operation is as follows: The handwheel C 
being turned moves the outer extremity of the tiller section B', 
and by means of a plate fixed on this section, and provided with 
lugs, one of the clampsis moved against the resistance of spring 
F so as to be caused to slide freely along the rail; the lower 
section B2 is thus free to move in the direction of the released 
clamp, and is moved by a staple fixed on the underside of the 
section B' ; the spring F carries along the other clamp. Should the 
strain on the rudder be too great the rail will slip and ease 
the strain. In a modification the clamps act on a segmental rack 
fixed to the casing. December 22, 1882). 


6131. Production of Enamelled and Metallised 
Glass and Fictile Ware in Imitation of Enamelled 
Metal Work: A. M. Clark, London. (J. Feiz, Albrechts- 
dorf, Austria). [4d.]—Consists in the combination with a body or 
support such as glass, ceramic, or other fictile ware of designs in 
an enamel and of an electro-deposited layer of metal. (De- 
cember 22, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

eg em with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGinagRing, 35 and 36, Bedford. 
street, Strand. 











AMSTERDAM INTERNATIONAL EXHIBITION.—We are in- 
formed that Messrs. Priestman Brothers have been 
awarded a diploma of honour, being the highest award 
at this Exhibition, for their patent dredging, excavating, 
and elevating machinery. 

Propos—ED WATER Works AT BuncAy.—A meeting was 
held on Friday, August 10, to consider the above question, 
Mr. W. Hartcup in the chair, supported by many 
members of the parochial committees appointed by the 
rural sanitary authority under the provisions of the Public 
Health Act, 1875, for the parishes of Bungay St. Mary and 
Bungay Holy Trinity. There were also present and invited 
by the Committee, Mr. J. Compton Merryweather, 
M.I.C.E., of the firm of Messrs. Merryweather and Sons, 
of Greenwich, and Mr. J. Howard, C.E., of the firm of 
Messrs. Howard and Baker, 24 and 26, Basinghall-street, 
London, E.C., to discuss the water supply of the district. 
The discussion resulted in an offer being made by Messrs. 
Merryweather and Howard to construct the water works 
within four months upon an entirely new and economical 
principle, and which has engaged the attention of those 
gentlemen for some considerable time. The offer was 
accepted by the Committee. These gentlemen stated 
that it was their special business to construct water works 
in districts where the water was required, entirely at 
their own expense, taking on themselves the risk whether 
the public, who chance to take the water, would be suffi- 
cient to pay interest on the capital expended, thus saving 
the town from borrowing money on the rates, and charging 
the interest and redemption to the ratepayers. The chair- 
man thanked Messrs. Merryweather and Howard for 
their attendance and the valuable information given by 
them. The meeting then adjourned. In carrying out 
the work it is intended to dispense with watering streets 
with horse and cart; there will be also an improved 
water tower system for fire extinguishing, which is carried 
out in conjunction with fire escape, and which may 
doubtless lead to reduced rates of insurance. When the 
water works are completed a fire brigade will be formed, 
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MODELS AT THE FISHERIES 
EXHIBITION.—No. V. 


ProgaBLy the largest class of fishing vessels on 
the British coast is that which includes boats de- 
signed for both drift net and line fishing. The 
Waverley, of Eyemouth, exhibited by Mr. James 
Weatherhead, and which we illustrated on page 79, 
is a good example of this type of boat. She is, it 
will be remembered, lugger-rigged, and is 52 ft. 
long, 18 ft. wide, and has a draught of water of 
5ft. Gin. The frames are oak and elm, the plank- 
ing being of larch. The canvas carried consists of 
230 yards in the foresail and 125 yards in the 
mizen. In light weather a jib is set on the bow- 
sprit containing 90 yards of canvas, and a staysail 
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, district all the year round, in this respect being 
more fortunate than his fellow craftsmen on other | 
| winded, and they are therefore entered very fine 


parts of the coast. The herring fishery of these 
boats lasts from the month of May to the end of 
September, and is carried on by means of drift 
nets principally on the Berwick and Northum- 
berland coasts. At the commencement of the 
season the fish are most plentiful between Shields 
and the Ferne Islands, but as the summer ad- 
vances the herrings travel in a northerly direction, 
and are mostly taken in the neighbourhood of St. 
Abbs Head. During the months of May and June 
many crews go to Ireland for the herring fishery, as 
at that season least is done on the north-east coast. 
The Irish fish are said to be of a superior quality to 
avy caught offthe Northumberland or Berwickshire 





tack. For handling the lines in this way it is 
necessary that the boats should be pretty close 


forward. 

A boat such as the Waverley with all spars and 
ironwork would cost about 230/. With sails, 
rigging, ground tackle, lights, cabin fittings, net- 
hauling machine, and all gear connected with the 
boat the price would be about 330/. One set of 
lines for haddock fishing would cost about 251/., but 
the usual practice is for each man to bring his own 
lines. For herring fishing a train of sixty to 
seventy nets would cost from 3. to 31. 10s., accord- 
ing to the length, which varies between 60 and 100 
yards. The nets are generally furnished by two 
or three of the crew. An average season’s haddock 








Fic. 3. MANX YAWL. 
between the masts with 45 yards of canvas. The 
Waverley carries J2 tons of ballast. Vessels of this 
type are employed off the north-east coast from 
October 1 until May 1, long-lining for haddock, 
about fifteen or twenty miles from the land. 
Some of them will shoot as much as five miles 
of lines, carrying about 7000 hooks baited with 
mussels. Each boat has two complete sets 
of lines, one being left ashore to be baited 
by women or children. Some years ago the 
fishermen could only afford one set of lines, 
and frequently had to set to work baiting at night 
after a hard day’s labour afloat. Happily times are 
now better for the east coast fisherman, and a 
double set of lines is the prevailing rule. Some of 


the boats from this district go south and fish off the 
Norfolk coast for herrings during the months of 
October and November, but as a rule the Eye- 
mouth fisherman can get fair fishing in his own 


Fic. 


coasts ; they are mostly consumed fresh, and a good 
price can always be obtained for them. A few 
of the vessels of the Waverley type go for big 
fish such as cod or ling, but the fishing is 
not often successful on their coast. When 
line fishing these vessels shoot and haul their lines 
from deck with sail set, and it is for getting the 
long line that the lug rig offers especial advantages. 
Sometimes the boat may have to tack thirty to forty 
times before all the gear is got aboard again, and 
each time the vessel goes about the line has to be 
passed round the stem by aman standing before the 
mast for the purpose. 


for the man to work on, and in this way the sail 


| need not be dipped each time the vessel is put 


on a different tack, for it is transformed from a 
dipping to a standing lug simply by shifting the 





During this operation the | 
foresail is let go from the stem-head and made | 
fast to the mast, so that the ‘deck is left clear | 


4. MANX LUGGER. 


fishing, lasting about eight months, should bring 
from 5501. to 600/., whilst the three months’ herring 
fishing would bring in as a rule 3001. to 3507. Last 
season the fishing was very good, one boat taking 
upwards of 800/. This year the herring fishing 
does not promise well on the whole. Last week 
three boats shot their nets close to each other. 
Two of them did not take any fish, whilst the third 
netted 2531. worth. This is said to be the largest 
sum ever raised for one take in Scotland. In 
haddock fishing, as each man furnishes his own 
gear, the proceeds are divided equally, one share 
going to the boat. On the whole the line fishing 
is the one that can be best depended upon for 
getting a fair week’s wages, although at times 
| large sums are made in net fishing. 

| The Berwick Castle, the model of which is exhi- 
| bited by Messrs. Lee and Wright, and which we also 
| illustrated on page 79, is a vessel from the same 








[Aus. 24, 1883. 





district as the Waverley. The dimensions of the 
original are : Hull—length over all, 50 ft. ; length 
on keel, 47 ft. 6 in. ; breadth, 17 ft. 6 in. ; depth, 
8 ft. Gin. ; draught, with ballast and nets, 5 ft. 6 in. 
The fishermen of the border town mostly use lug 
sails, the yawl rig of the Berwick Castle being in- 
troduced by Messrs. Lee and Wright as an experi- 
ment, or perhaps one might say as a suggestion. 
When lug-rigged the following would be the canvas 
carried by the boat: Sails—fore lug, 220 yards ; 
mizen lug, 125 yards; jib, 90 yards; staysail 52 
yards. Spars—foremast, 53 ft. long, 15 in. square at 
deck and 74in. diameter at head, mizen mast 36 ft. 
long. The lug sail tie, which runs through the sheave 
in the mast head for hoisting the sail, is of flexible 
steel wire rope. A double purchase with patent 
blocks is used for getting up the sail. The keel is 
of American elm or American oak 10} in. deep by 
6in. The stem and stern-post are of English elm 
or oak. Timbers of oak 4 in. by 5$ in. and 10 in. 
between. Planking of good larch or pitch pine 2 in. 
thick. Bends and gunwales of American elm or 
oak plank. The beams are generally of larch, and 
the deck of redwood 1}in. by 54in. Accommo- 
dation for the crew of seven men is found in a 
cabin forward. Aft there is also a small cabin, 
which however is generally used for holding bladders 
or other fishing gear. 

A boat of this description will carry sixty to 
seventy nets when on the herring fishery. These 
are placed on a platform above the ballast. The hold 
is partitioned off on each side so that when the nets 
are being hauled the herrings which fall out will drop 
down the hatches and can be landed and sold as 
soon as the boat gets ashore; these fish command 
a higher price than those which are fast in the nets. 
When fished lightly all the fish can be shaken out 
of the nets and placed separately in the compart- 
ments provided. The Berwick Castle will carry 
150 crans of herrings. 

Boats of this class are built with a good bottom, so 
as to draw much less water than most English boats, 
and be capable{of entering the shallow harbours 
on the north-east coast at most times of the tide, 
whilst the Penzance or St. Ives boats (of which 
there will be at the present time a large number on 
the north-east coast) having deeper draught must 
wait until there is the greater depth of water required 
for them to float in. Of course the shallow 
draught of the north country eraft cannot be 
obtained without certain disadvantages for deep 
sea work, nevertheless the north-east coast boats 
go through a deal of bad weather at times. The 
model shown by Messrs. Lee and Wright is entered 
rather sharp below, and has a good bottom, with 
a somewhat hollow floor, which would give the 
vessel very fair natural stability, and enable her to 
lay up well to the wind, a very necessary quality in 
long-line fishing, and indeed in all kinds of fishing, 
as by it boats are enabled to make their port with 
least delay, supposing the wind to be off shore; a 
matter of importance with a fare of fish on board. 

The character of the fishing in these boats is much 
the same as that pursued by the Eyemouth vessels of 
the same class as the Waverley. They go for herrings 
between the Tyne and St. Abbs Head in the 
summer, and line fishing, principally for haddock, 
in the winter. The 50 ft. boats should earn from 
5001. to 7001. in order to give a fair season’s work, 
whilst a smaller type of boat will make 3001. to 
4001. In many cases the vessels are owned by two 
of the crew, the other men being what are called 
‘‘half dale’s men” and are paid by a percentage on 
the season’s catch. 

The larger Berwick boats are manned by seven 
men when line fishing, and for this purpose are 
employed at Coldingham, Eyemouth, and Burn- 
mouth, whilst in the district between Berwick and 
Boulmer, cobles are mostly used. 

Amongst the Berwick fishermen it is customary 
for each man to have an equal share of the boat and 
lines when line fishing. The length of one line 
will be about 600 fathoms, and each member of the 
crew will have his own line on which will be 1200 
hooks, so that there will be 8400 hooks in all. A 
fair day’s fishing would provide 120 to 130 stones 
of haddocks, but 180 or even 200 stones of fish is 
not an altogether unusual result for a single day’s 
work. 

On the model of the Berwick Castle is shown a 
very ingenious arrangement for rigging a jury 
foremast in bad weather. The foremast is lowered 
and in its place the lighter spar used for the bow- 
sprit is got on end. In order to effect this the heel 
of the bowsprit is carried beyond the mast about the 
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same distance as that between the deck and the mast 
step. When the mast has been got out of the way 
the bowsprit can slide along a bar provided for the 
purpose, and the lower part will swing down into 
the tabernacle and be stepped in the position lately 
occupied by the mast. A storm trisail can then 
be set on the smaller mast thus formed ; the fore 
staysail running down to the stem-head. The ad- 
vantage of close reefing the bowsprit and at the 
same time providing a light snug spar for the 
foremast will be duly appreciated by those who 
have been accustomed to sail small vessels on the 
open coast. Although it has not been part of our 
design in writing these notes on the fishing boat 
models to notice novelties in details of design 
or rig, yet it is, perhaps, worth while to call 
attention to a proposal for housing or reefing the 
mizen and at the same time forming a crutch for 
the foremast when the boats are riding to nets, 
which has been introduced by Captain Swinburne, 
R.N., of Ardgour, N.B., and is shown by means 
of two models exhibited in the British Sea Fisheries 
Department. The captain is evidently an enthu- 
siastic fisherman, and has published a small illus- 
trated handbook which gives a great deal of in- 
formation on the boats of the north-east coast. 
His proposal is to step a stump mizen-mast which 
will be about 8 ft. high above the deck. On 
this will be mounted a topmast which will in 
reality be the main part of the mast, and will 
carry the yard of the mizen. In fine weather the 
topmast will be fully on end, and will stand in a 
fore and aft line with the stump lower mast in the 
ordinary way. When it is required to reduce the 
canvas the stump mast is caused to pivot in its step, 
making a quarter of a turn, and the upper mast is 
of course carried round too, and would be in an 
athwartship line, or alongside the lower mast. The 
topmast could then slide down through a hole cut in 
the deck, the heel resting on a step placed aiongside 
the stump mast step. It will be seen that when 
the mast is thus slewed round the top of the stump 
mast will be in the centre of the boat with the top- 
mast standing beside it. On the top of the stump 
a crutch is shipped, and into this the foremast can 
be lowered when the boat is hanging to her nets. 
The whole arrangement is very clearly described 
and illustrated in Captain Swinburne’s little book, 
which can be obtained in the Exhibition. Captain 
Swinburne thinks well of the balance lug for 
fishing boats, a point on which we are by no means 
at one with him, however well the rig may look on 
the model he exhibits. The captain’s proposed 
arrangement for locking a fishing boat’s rudder, the 
sliding keel in the deadwood of a mule coble, and 
several other ingenious contrivances shown in the 
Exhibition, should prove interesting to fishermen 
and boating men in general. 

The coble is another class of boat used partly on 
the same coast as the vessels we have last described. 
In the Fisheries Exhibition a full-sized boat of 
this type, built of oak, by Messrs. Forrestt and 
Sons, of Limehouse, is shown, and of which we give 
an illustration on page 163. We should think that 
this is probably the first coble ever built in the 
south, and no doubt is the work of north country 
hands. Cobles are always undecked boats, and are 
constructed with a special view to beaching on the 
open coast. Looked at from the fore part, the 
boat has an imposing appearance, which gradually 
shrinks into shapeless insignificance, as the lines 
travel aft until they terminate in a clumsy-looking 
transom.* These boats have a good hold on the 
water forward, on account of the fine long bow, but 
at the stern the floor is perfectly flat, and there 
being no deadwood, practically there is no lateral 
resistance in the after part. In order to keep the boat 
from flying in the wind a deep rudder, extending 3 ft. 
or so below the bottom of the boat, is hung on the 
transom. In our illustration this is not drawn as ship- 
ped, althoughthe boat could neither be sailed, rowed, 
or towed head first without it in position. When 
one of these boats has to be beached the mast is 
lowered, the rudder unshipped, and the boat is 
then rowed stern first towards the shore. The 
northern fishermen are wonderfully expert in 
handling these craft, and think nothing of landing 
on an open beach through a breaking sea in a 
manner that would be looked on as impossible by 
those unacquainted with the capabilities of the boats 
and men. Although the coble is a dangerous and 





~ * In the Exhibition the boat is very much crowded in, 
so that our sketch had to be taken from the bow, and the 
consequent fore-shortening prevents so clear an idea being 





formed of the shape of the hull as could be wished. 





difficult craft to handle, probably no better vessel 
could be designed to fultil the duties she has to per- 
form. The long wedge-shaped bow is well adapted 
for receiving the blow of a breaking sea when 
taking the ground, whilst the flat stern which goes 
first on the beach draws little water and runs well 
up on the land, so that the men can jump out, or 
those on shore can fasten on the tackle for dragging 
the boat beyond the reach of the surf. 

Messrs. Forrestt also show a model of a Wick 
fishing boat, of which we give an illustration on 
page 163. These boats are used in the herring 
tishery of which the town of Wick is one of the 
great centres. According to the latest returns 
there are 506 first-class and 607 second-class boats 
registered at Wick, whilst Peterhead, another 
great tishing centre further south, has 689 first- 
class and 254 second-class boats. Bantf, a town 
situated a few miles north of Peterhead, however, 
heads the list of British ports, so far as the number 
of tishing boats registered is concerned, having 819 
first-class and 488 second-class boats, which with 
tive third-class boats gives a tonnage of 15,783 tons, 
and affords employment afloat to 6285 men and 
boys. Grimsby, the most important of the English 
ports, has 587 first-class, 16 second-class, and four 
third-class boats, with a total tonnage of 35,648 
tons, the number of men and boys employed being 
4750. The first-class includes all vessels above 15 
tons, the second-class comprises craft below that 
tonnage, whilst the third-class refers simply to 
rowing boats. The Wick boat we illustrate belongs 
to the second-class, and is important for our pur- 
pose only as representing a very numerous descrip- 
tion of vessel. 

The Isle of Man is well represented at the 
Fisheries Exhibition by the models of vessels shown. 
Tho two we have selected for illustration are con- 
tributed by Mr. T. Watson, of Peel. On page 163 
is shown a lug-rigged boat. Some years ago, say 
fourteen or sixteen, the dandy-rigged boats were 
almost universal for fishing purposes, but about 
that time some of the Cornish boats visited the 
island, and the Manx men could not get rid of their 
old craft too fast and fill their place with the south- 
western style of lugger-rigged vessel, such as we 
illustrate on page 163, and which remained the 
prevailing pattern up to within very recent times. 
Now, however, no one is building luggers, for the 
dandies are superseding them as rapidly as they 
ousted the dandies in years gone by, so that it 
would appear as if a lug sail will be an unknown 
means of boat propulsion in Manx waters within a 
very short time. However, the Manx luggers are 
amongst the most beautiful of our fishing craft, 
the Mounts Bay luggers being, in our opinion, the 
only vessels that are worthy of comparison with 
them, so far as appearances are concerned, at any 
rate. Mr. Watson’s lug-rigged model represents a 
boat 48 ft. on the keel and 53 ft. on deck, with a 
maximum beam of 16 ft., moulded beam 15 ft. 7 in., 
the depth of hold being 8ft. The framing is of 
oak, 3in. to 3$in. sided, single at top planking, 
spaced 19in. from centre to centre. The planking 
is of Baltic red pine 2in. thick. Two bend streaks 
are of oak. The covering boards or water ways 
are of oak. The deck planking is pine 24 in. thick. 
The rail is elm, and the fender bends are of elm 
with iron plates outside. The dandy is 48ft. on 
keel and 60ft. over all. She has an elliptical 
counter. Maximum beam, 16 ft. ; moulded, 
15 ft. 7in. Depth from taffrail, 13 ft. Depth of 
hold, 8ft. Gin. Framing of oak 4in. sided and 
double to top, spaced 19in. Planking Baltic red 
pine 2in. thick. Bends of oak. Sometimes pitch 
pine is used for planking. Covering boards of oak. 
Elm rails and elm fender bends 30 ft. to 36 ft. long, 
8in. by 24in., with iron plate outside 6 in. by } in. 
Oak knees are fastened through the bends and 
framing, and rivetted. 

The mast is lowered when the boat is riding to 
her nets. The dimensions of the sails are as follows : 

Mainsail leach, 46 ft. ; luff, 26 ft. ; head, 27 ft. ; 
foot, 27 ft. Foresail leach, 26 ft.; luff, 21 ft. ; foot, 
17 ft. Topsail leach, 16 ft.; luff, 14 ft.; head, 23 ft.; 
foot, 27 ft. Mizen No. 1 leach, 32 ft. ; luff, 18 ft. ; 
head, 21 ft.; foot, 30 ft. Mizen No. 2 leach, 24 ft.; 

, 


luff, 15 ft. ; foot, 21 ft. Jib No. 1 leach, 32 ft. 

luff, 44 ft. ; foot, 23 ft. Jib No. 2 leach, 23 ft. 

luff, 31 ft. ; foot, 13 ft. Jib No. 3 leach, 17 ft. ; 
luff, 25 ft.; foot, 10 ft. Boats of this type will 
usually be from 30 to 35 tons displacement. The 
Manx boats fish a great deal on the Irish coast. 
About February they fit out for the mackerel 
fishery, going to the south and west of Ireland, and 
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returning home in the month of June, when a good 
many of them will go north to the herring fishery 
off the Shetland Isles. The crews number eight 
hands. Several of the larger vessels have steam 
winches or capstans, which are mostly made by W. 
Knox, of Douglas, who exhibits a very neat and 
well-designed arrangement at the Exhibition. 


LITERATURE, 
gee 
The Young Man’s Assistant to Cotton Spinning. Revised 
and Enlarged. By A. Prestwicn. Manchester and 

London : John Heywood. 

Corron yarns are distinguished, as to their fine- 
ness, by numbers or ‘‘ counts,” the rule of measure- 
ment being that the number of hanks, each 840 
yards long, that together weigh a pound, is taken 
as the count of the yarn. Thus in a pound of 32° 
there are 32 hanks, and in a pound of 100°, one 
hundred hanks. Hence, as the progress of at- 
tenuation from the coarse roving down to the final 
product, of which a mile forms perhaps but a small 
part of an ounce, must be gradual and progressive, 
it follows that when a change is made in the counts 
oi the yarn which is being spun, considerable calcu- 
lation is required to bring all the machines into 
accordance with the new state of affairs and the 
rates of feed and draft have all to be altered. The 
object of the book before us is to supply overlookers 
with examples of the various kinds of problems 
with which they have to deal in such case, and in 
this respect it is extremely full and complete. Fol- 
lowing the course adopted by other authors in the 
same field, Mr. Prestwich has worked out his 
examples at full length, giving the multiplication 
or division in extenso, so that a person of most 
limited education can follow them. No doubt it is 
necessary to adopt this somewhat cumbrous plan, 
when it is remembered that many of the men to 
whom the work is addressed have had no scholastic 
instruction beyond that which they gained as 
‘*half-timers,” but it is a pity that when our author 
occasionally employs shorter methods of working, 
he should state them in such a leose and care- 
less fashion. For instance, such a statement as 
1.57 +-2 = .785 x 6.5 = 5.1 is not likely to be 
intelligible to a man deficient in arithmetic, and 
he might be excused not comprehending that what 
was meant was (1.57 -- 2) 6.5 = 5.1. Another defect 
is the adherence to the old-fashioned distinction 
between ‘‘rule of three direct” and ‘‘rule of three 
inverse,’ which has been dropped for many 
years. 

Of the additional matter which distinguishes this 
edition from the previous one, we are glad to be 
able to speak in a more commendatory manner. 
It is written in a freer style, with occasional short 
descriptive allusions to the underlying principles 
upon which the various calculations are based, and 
contains some very useful tables for use in skein 
reeling. A separate chapter is devoted to the slide 
rule, a most useful instrument in a cotton mill. 
Nine-tenths of the calculations to be made in rela- 
tion to spinning have for their object the deter- 
mination of the sizes of the change wheels to be 
employed, and hence as a fractional part of a tooth 
is an impossibility, a slide rule has all the accuracy 
needed. If the author can bring it into general 
use in mills he will effect a most substantial im- 
provement, and then his long sums, with their 
attendant risk of error, will no longer be needed. 
Mr. Prestwich evidently understands his subject, 
and if in his next edition he will allow himself 
more scope, and, after correcting errors of the 
kind we have pointed out, will intersperse his dry 
problems with a little more explanatory matter 
addressed to the more intelligent of his readers, 
his work should attain a wide popularity among 
the Lancashire operatives. 





Wells and Well-Sinking. By JOHN GEORGE SWINDELL, 
A.R.I.B.A., and C. R. Burnett, C.E. With Illus- 
trations. Revised Edition with New Appendix on the 
_— of Water. London: Crosby Lockwood and 


0. 
After the publication of the first edition of this 
useful work Mr. Swindell died, and before the 
appearance of the second the subject had received 
great development from researches which had been 
made in various directions and from the experience 
which had been gained in the execution of numerous 
works, and consequently it was necessary for Mr. 
Burnell to make large alterations and additions. 
In the present revised edition the corrections are 





few and chiefly verbal, but an addition has been 
made of a chapter on pumps, originally written by 
Mr. Burnell, but now appearing for the first time. 
The chief novelty, however, lies in an appendix, 
‘*On the Qualities of Water,” which in the present 
uneasy state of public opinion in view of a possible 
outbreak of cholera, is sure to be widely read. The 
object of well-sinking is to procure water, but if 
the supply be defective in quality or be allowed to 
become contaminated, the end attained may be only 
a vehicle for spreading disease instead of being the 
medium of cleanliness and health. The author, 
while freely admitting that science has no absolute 
test for the purity of water, gives a list of the 
means which may be employed in forming an 
approximate opinion of the quality of water used for 
drinking purposes. First he describes those tests 
which are made by the senses, unaided by analysis. 
Thus although a bright sparkling appearance in 
water is no guarantee of its freedom from contami- 
nation, yet if it be slimy, stagnant, or milky, that 
is a sufficient reason for its rejection, as opacity of 
this kind points to the presence of decomposing 
matter. Freedom from smell is an advantageous 
quality, and if asample of water will bear to be 
kept tightly corked in a warm place for a few days 
without the development of any odour, it may be 
said to have stood well that test. Last among 
the sense tests is that of taste. A bitter taste is 
generally ascribed to organic impurity from a vege- 
table source, while a positively unpleasant taste re- 
maining after the removal of sedimentary deposit, is 
quite sufticient for condemning the water for drink- 
ing purposes, however well it may have stood the 
previous trials. 

Next the author discusses the chemical analysis 
of potable water, giving short accounts of the 
principal accepted tests, at the same time pointing 
out that the amount of organic pollution is by no 
means a certain measure of the injurious qualities 
of the water. The living organisms prey on each 
other, and certain of them which accompany 
virulent diseases, appear to hold the same place in 
the water-butt that tigers do in the forest and pike 
in the pond, destroying immense quantities of the 
weaker varieties without growing correspondingly 
larger themselves. Thus a chemical test which 
takes note only of the amount of residual matter 
from these organisms, may actually show a better 
result from the presence of the more dangerous 
types. The results of a large number of analyses 
in various parts of the kingdom are then given in 
tabular form, followed by general remarks dictated 
by the observed effects of various water on the 
public health. 

The purification of contaminated water is next 
treated of, the vested rights of water companies 
who supply purified in place of pure water being 
handled in a manner which would raise a storm of 
indignation in the breasts of their directors if they 
were to read the book. The chief filtering materials 
are animal charcoal and spongy iron, but the former 
is said to collect minute worms and favour organic 
life, while the latter is costly if it be renewed every 
month, as it should be. Further, readers are 
reminded ‘‘ that filtration is utterly powerless as a 
safeguard against the propagation of typhoid fever 
and epidemic diseases through water that has been 
contaminated ; and that filtration entrusted to 
servants is frequently a mode of rendering water 
more impure than before.” Even as to boiling as 
a method of rendering the water safe the author is 
by no means certain, but he admits it is one of the 
best known means, particularly if it be carried on 
long enough. One closes this portion of the book 
with a feeling of wonder that people live as long as 
they do in spite of the manifold dangers that 
surround them, and that while science provides no 
certain remedy against contamination, there is 
reason for the greatest care both on behalf of water 
companies and householders. The former need to 
keep a watchful eye over the whole area from which 
they draw their supplies, while the latter must be 
equally solicitous that contact with sewer gases or 
foul filters shall not undo all the good resulting from 
the precipitation and filtration carried out by the 
companies. Although it is impossible to give by 
chemical investigation a guarantee of purity to any 
particular specimen of water, yet there are hundreds 
of sources which would be unhesitatingly con- 
demned if their products were submitted to 
analysis, and the book before us will aid in dif- 
fusing the knowledge necessary for pronouncing a 
preliminary judgment, at any rate, upon many an 
infected well and watercourse. 
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DUNCAN’S LAUNCH ENGINES. 

THE complexity and constant wear and tear of the 
link motion have led to many attempts to dispense 
with its use, particularly in small engines, and 
to effect the reversal of motion by other means. A 
method, which has gained great popularity of late, 
particularly in steam steering engines, is one in which 
the offices of the steam and exhaust passages are 
alternately varied, that which serves for the inlet 
of steam when running in one direction, serving 
for its outlet when running in the opposite direc- 
tion. If any ordinary slide valve of D form is 
arranged to work with steam on its outer or convex 
side, and with its cavity connected to the exhaust 
pipe, then the engine will rotate in such a direction 
that the eccentric will be ahead of the crank. If the 
same slide be so arranged that the cavity is connected 
to the steam pipe, and the valve casing to the ex- 
haust pipe, the engine will then rotate in such a 
direction that the eccentric will follow the crank, 
and therefore the direction of the motion will be 
the reverse under the former conditious. In order 
to get the same distribution of steam in each case, 
however, it is necessary that the eccentric shall 
stand at right angles to the crank, a disposition 
which precludes the presence of lap on the valve, and 
admits steam through the whole stroke. In steam 
steering engines, cranes, and such like machines which 
work intermittently and develop but little power, the 
advantages of simplicity may be cheaply bought by the 
expenditure of a little extra steam, but in a con- 
tinuously working engine, particularly when employed 
to drive a boat, economy is a matter of great import- 
ance, and hence this form of reversing gear has been 
usually considered inapplicable in launches. 

To avoid this difficulty Mr. Robert Duncan, of the 
firm of Ross and Duncan, Whitefield Works, Glasgow, 
has brought out a compound engine in which the 
reversal is effected in the manner indicated above. 
The steam is admitted during the full stroke to the 
small cylinder, and is then expanded in the larger one, 
the admission being again, of course, continued 
through the whole stroke, so that the degree of ex- 
pansion corresponds to the capacities of the two 
cylinders. A perspective view of this engine is shown 
on thenext page, where it will be seen that the absence 
of link motions gives it great simplicity, and adds 
much to the accessibility of the various parts. 

Referring to the illustrations, Fig. 1 (page 167) is a 
vertical section through both cylinders and distributing 
valves, Fig. 2a horizontal section showing both the dis- 
tributing and the reversing valves, Fig. 3 a vertical 
section through both valves of one cylinder, and Fig. 4 
a similar view through both reversing valves. The 
steam is distributed by piston valves S! S? working in 
casings with ports all round them, so that the valves 
are in equilibrium, and there is no unnecessary strain 
thrown upon the eccentric, of which there is but one. 
The eccentric rod has a crosshead which is connected 
to both valve rods and imparts equal and similar 
motions to each. To render this possible it is necessary 
that the cranks of the two cylinders should be either 
together or separated by 180 deg., as steam will be 
admitted to both cylinders simultaneously. The latter 
arrangement is the one adopted, as it provides for the 
easy balancing of the parts, the motion of one crank 
and piston being contrary to that of the other, and 
thus tending to reduce vibration. There is no lap on 
the valves, only a little cover, the steam entering until 
the termination of the stroke in both cylinders, and 
flowing direct from the smaller to the larger without 
the intervention of a receiver. The reversing valves 
are exactly alike, and but for constructive reasons, 
might equally as well be in one. They are stationary 
except at the moment when the engine is being re- 
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valve operates in the opposite manner. For work in 
| which it is necessary that the cranks should be at right 
angles, Mr. Duncan proposes to employ two tandem 
| engines, each controlled in the manner we have been 
describing. 


THE BELGIAN IRON AND COAL TRADE. 
On the History of the Iron and Coal Industries of the Liége 
District.* 

By M. Epovarp be LavE tere, of Lic¢ge. 
(Concluded from page 107). 

2. The Coal Trade.—In sketching the history of the 
iron trade we meet atevery step with one element indis- 
pensable to its progress, namely, coal ; and the coal trade 
is of sufficient importance in Belgium to give interest to 


versed, when they are moved simultaneously by a 
lever and a rock shaft. The steam enters first one 
of the reversing valves, then flows past or through it 
into the distributing valve of the high-pressure 
cylinder. After doing its work there it returns | 
through the distributing valve to the second reversing 
valve, and thence to the low-pressure cylinder. When 
the valves are in the positions shown steam entering | 
at the branch D has access to the centre of the valve | 
R', Fig. 2, and thence by the passage M! to the centre | 
of the valve S? by which it is alternately delivered | 
to either end of the high-pressure cylinder. The ex- 
haust from the cylinder escapes past the end of the 
valve into the casing, and gains access to the valve 
casing of the other cylinder through the passage L | some details as to its history. 
(Figs. 2and 4). It is delivered to the cylinder by the | The discovery of coal in Belgium dates from the middle 
valve S*, acting like an ordinary slide valve, and when | of the twelfth century. A legend states that an angel 
exhausted it passes from the cavity of that valve, | appeared to a blacksmith of Plainevaux, a_ village 
through the passage M into the cavity of the reversing — saga tat to anak at ane ae ae 
valve, and thence by the branch E into the air or the | heed amaecetink of the qnsencive Gimeanes of wenll + aad 
condenser, as the case may be. | advised him to go to the heights of Publémont, near 
Under these conditions the eccentric follows the | Liége, on which stood the Monastery of St. Laurent; 
crank, but if the reversing valve be moved downward | there he would find a black earth, easy to kindle and fit 
until the steam entering at the branch D blows into the | to use instead of wood. The blacksmith went to the place 
casing instead of into the cavity of the valve, then the | indicated, and there found coal, of which he began to 
direction of motion is changed and the eccentric goes | make use. His name was Hullos or Houllos, and it is 
in advance of the crank as usual. The high-pressure | from him that coal took its French name of ‘‘ houille.” 
valve then distributes the steam by its ends and re- 
ceives the exhaust in its cavity, while the low-pressure | Engineers, at Li¢ge. 














_* Paper read before the Institution of Mechanical | 


It should be added that the author who transmits this 
legend, Father Bouille, himself suggests that the angel 
in question (Angelus) might have been an Englishman 
(Anglus), and that in the old Latin manuscripts the one 
word might have been mistaken for the other. How- 
ever this may be, it is certain that the working of coal in 
the province of Li¢ge began at a very distant period: 
As is shown by the geological section of the coal basin of 
the Meuse, the beds crop out at several points, and it is 
natural ‘that the use of this rock, so different in ap- 
pearance from others, and endowed with properties so re- 
markable, should have been known at a very early stage 
in the history of the country. 

Advancing to the present day, we find that the chief 
difficulties which beset the mining of coal have all to be 
encountered in this locality. The workings have attained 

| avery greatdepth, and would be overpowered by water 
and by firedamp were it not for the improved engines 
which now exist. 

We will sketch the mode in which these difficulties 
have been overcome. The first workings of coal were un- 
doubtedly in the open air; subsequently headings were 
driven along the beds from the hill-side. As these beds de- 
scended below the surface, it was soon necessary to follow 
them by means of sloping galleries. Before long it 
became difficult to prevent the rain from filling these ex- 
cavations, and at the same time the lifting of the coal to 
the surface became more and more troublesome. It was 
necessary to find means for overcoming these difficulties, 
and it is probable that chance led to their discovery. The 
same bed had been attacked at two outcrops, near the 

| summit and neay the bottom of the hills ; the two workings 
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accidentally meteach other, and it was found thatthe waters ; an inflow of water, tubbing began to be omalanea first 


from the surface ran out at the bottom. Such is probably 
the origin of the “‘ Areines,” or adits for drainage. The 
earliest of these at Liege dates from the thirteenth 
century ; there is one which at this moment comes to the 
surface near the church of St. Antoine, and which is 
mentioned in the records of 1243; and the fountain in the 
market-place is still fed by water coming from old areines, 

Working by shafts goes back to the end of the twelfth 
century ; but they were only used in order to descend 
deus ls which were inclined at a very steep angle; 
they were, in fact, sloping headings rather than actual 
shafts. The invention of gunpowder furnished the means 
of attacking hard stone, and thus sinking vertical shafts, 
or driving Cendings across the rocks which separate the 
several beds of coal. 

In the eighteenth century the average depth of the mines 
was 650 ft.; at the same period, in order to prevent too great 


| in wood and afterwards in cast iron, when ata 





ater period 
this system was introduced from England. Finally, 
about 1850, M. Trasenster conceived the idea of replacing 
brickwork by cut stone in this description of work. 

The process of sinking by means of compressed air, in 
order to — through soft and water-bearing strata, was 
employed for the first time at Liége by the Sclessin Com- 
pany, when sink the Perron shaft now belonging the com- 
pany of Val Benoit and Grand Bac. This process was again 
taken in hand and much improved, in 1857, by the 
Cockerill Company, in order to sink the Marie shaft ; and 
was afterwards used for sinking the new shafts of the 
Horloz Colliery at Tilleur. 

Coal was originally lifted from the pit on the backs of 
men; then for a long period in panniers, afterwards in 
barrels hung from a rope or chain, which was wound 
round capstans worked first by men and afterwards by 





horses. Steam winding engines were imported from 
beyond the Channel: the first was installed in 1811 by 
M. Orban at the Plomterie Colliery. For a long time 
the Belgians were contented to follow the footsteps of the 
English in adopting geared engines, with the subsequent 
improvement of coupling the engines directly to two 
cranks at right angles on the shaft of the winding drum. 
This system was applied for the first time in Belgium at 
the Bois D’Avroy Collieries, by the firm of Charles 
Marcellis in 1847, The same firm erected in 1860 for the 
La Haye Collieries the first expansive winding engine. 
This machine had a fixed grade of expansion on the 
Meyer system, and solved the problem of disconnecting 
the expansion gear at the beginning and end of each run, 
with a simplicity which has never been attained subse- 
quently. The gear was disconnected by simply bringing 
: 4 link-block of the reversing gear to the middle of the 
ink. 

Much attention has been given in Belgium tothe means 
of varying the expansion during the run of the winding 
engine, so as to proportion the power to the resistance at 
each instant. Several solutions have been proposed, of 
which that of MM. Brialmont and Kraft is one of the 
best ; but it is difficult to obtain from the engineman the 
attention necessary to operate the lever which regulates 
the expansion. Theenginemen have been accustomed to 
proportion the power to the resistance by throttling the 
steam with the throttle valve. The experiments of M. 
Hallauer have shown that this method is not so barbarous 
as it appears, and does not waste fuel provided that the 
variation is not too great. In consequence the use of 
variable expansion has lost much of its interest, except 
in cases where the depth is very great. In this case its 
advantages return, but it must be rendered independent 
of the hand of the driver. The last progress made in 
this direction was by M. Beer in 1871; he made the 
expansion automatic by connecting it with the movement 
of the een. 

At the Marie Collard pit at Seraing can be seen a fine 
example of the improvements recently developed in the 
winding process. These comprise a round rope of steel 
weighing not more than 5.7 kilogrammes per metre run 
(113 lb. per yard) or 6660 Ib. for a depth of 580 yards. It 
is wound upon a drum worked by an engine with variable 
— the cages are also made of steel. 

he descent of the colliers into the pits was originally 
carried on by nothing but ladders placed in one compart 
ment of the shaft. This system offered one advantage 
only—that of safety. It was thus that from 1840 to 1844, 
during which fifteen accidents took place in the Belgian 
mines, five miners only were injured on the ladders; in 
1849 only two men were wounded, and in 1851 there were 
merely two men bruised. By degrees, however, with the 
increase of depth this system became t06 slow and fatigu- 
ing ; the miners were allowed to descend by the barrels 
used for drawing water and coal, and subsequently in the 
cages, especially when the latter had been furnished with 
safety appliances. These were first used in Belgium in 
1846, and have since been improved, without arriving, 
however, at any absolute security. Man engines were for 
a timaused to a certain extent, but can nowhere be found 
in the district now. 

As to lighting, the original method consisted simply of 
a candle fixed to the miner’s hat by a lump of clay. A 
particular workman called “‘ The Penitent” was charged 
with the duty of going every morning with a candle at the 
end of a long rod to kindle the firedamp in recesses where 
it might have accumulated. In spite of the terrible and 
numerous accidents which had demonstrated the dangers 
due to firedamp, still when M. Orban introduced the 
Davy safety lamp, its adoption was for a long time 
opposed by the force of custom ; and it required two 
successive explosions in 1822 and 1823—in the latter of 
which thirty workmen were killed, and the survivors 
saved by an overman provided with a safety lamp—to 
prove to the Liege miners the advantages of ,the new in- 
vention. 

The Davy lamp is, however, far from offering absolute 
security, especially in rapid currents of air; and in 1840 
an engineer of Liége, the late M. Mueseler, improved it 
by augmenting its lighting power, and especially by 
giving it the important quality of self-extinguishment as 
soon as the surrounding atmosphere is suffitiently mixed 
with firedamp to be explosive. Numerous commissions 
have experimented on different systems of lamps in use 
in fiery mines, notably the Belgian Commission appointed 
in 1868, the French ¥iredamp Commission, and different 

wrivate committees «ppointed by engineering societies in 
ingland and France. They have unanimously reported 
that in rapid currents the Mueseler lamp offers a better 
resistance to gas than any other. The Davy lamp causes 
an explosion in a current of 14 to 2 metres per second (5 ft. 
to 6 ft.), whilst the Mueseler lamp resists currents from 
4to 5 metres per second (13 ft. to 16 ft.) and even more. 
At the time of the recent disaster at L’Agrappe, which 
cost the lives of more than 100 miners, a sudden escape of 
gas issued from the shaft, and burned for several hours 
like an enormous gas burner. It only took fire at the 
surface, and no explosion took place inside the mine, the 
220 Mueseler lamps which were employed there having 
all of them become extinguished. 

These instantaneous developments of gas appear to be 
an unfortunate privilege peculiar to the Belgian mines. 
They have taken place on several occasions and in large 
volume, without anything having previously announced 
their occurrence. Enormous quantities of gas suddenly 
escape from the beds of coal, oversetting everything in 
their passage, and accumulating in the workings immense 
quantities of coal dust. Science itself has hitherto been 
powerless to deal with these frightful accidents. 

The Mueseler lamp extended rapidly in use after 1844. 
On January 1, 1860, 14,597 lamps of this type were 
already in use in the province of Liege. They are 





168 


ENGINEERING. 








Live. 24, 1809. 





now employed exclusively throughout the fiery mines of 


Belgium, where their price is from 5 to 6 frances apiece. 

The existence of firedamp is mentioned for the first 
time in the fifteenth century by the historian of Liége, 
Bartholomew Fisen. It appears it was first found in the 
mines on the shores of the Meuse ; and it is said to have 
appeared in form resembling spiders’ webs, which it was 
sought to disperse by agitating the air with sticks and 
with cloths. Efforts were soon made to get rid of the 
gas by renewing the air, and ventilating shafts were 
employed from 1696. Even when the mines were still of 
small depth these were found to be necessary. A furnace 
was lighted at the bottom of the shaft to augment the 
draught of air. The first ventilating machines were 
pressure pumps worked by windmills. Large bellows, 
similar to those of the blacksmith, were also employed. 
Steam came in subsequently to transform completely the 
principles of ventilation, by substituting the process of 
exhaustion for the process of pumping. 

The first steam ventilators were piston pumps, which 
still exist at the Esperance shaft, and at Seraing, where 
they were installed in 1835. A similar machine with air- 
vessels was installed at Mariehaye in 1842, and has been 
often imitated since; amongst other places in the con- 
struction of the Mont Cenis and St. Gothard tunnels. 
In 1845 M. Fabry invented his rotary pumps, which still 
remain in favour to a certain extent. A remarkable 
specimen can be seen at the Mariehaye Colliery, one of 
the most fiery mines in the Liége basin. Shortly after- 
wards M. Lemielle invented a fan founded on the same 
principle as the last named, viz., the formation of a 
vacuum within a space varying in size, into which the air 
from the mine passes, and from which it is expelled out- 
wards by means of an impressed rotary motion. A fan 
on this system, and of colossal dimensions, can be seen at 
the Horloz Colliery. Lastly, M. Guibal invented his 
centrifugal fan, provided with an exterior casing and a 
chimney. This last system is at present mainly in 
fashion, not only in Belgium but in all mining districts. 
It is not rare to see Guibal fans having a diameter of 
12 metres (40 ft.) running at 80 revolutions per minute, 
and discharging 50 cube metres of air per minute (1760 c. 
feet) with a vacuum of 215 millimetres head of water 
(8$ in.). In England they have even been constructed of 
a diameter of 46 ft. This system has numerous good quali- 
ties, which give it the preference over others in all cases 
where the volume of air to be drawn, and especially the 
vacuum to be produced, does not necessitate dimensions 
which are altogether out of the question. 

Ventilators present great advantages over the furnaces 
still employed in many plaees in England. Indepen- 
dently of the permanent danger which the latter offer in 
fiery mines, they have the further inconvenience of con- 
suming a vast amount of coal, and not having the same 
efficiency as fans for great depths. There is still to be 
mentioned the Harzé ventilator, in which the Guibal 
chimney has been replaced by a diffuser on the Rittinger 
system. These ventilators can be seen at the Lonette 
and other collieries. At the Marie shaft in the Seraing 
works a turbine ventilator was put up in 1878. This 
ventilator has a diffuser and guide-blades, and was con- 
structed according to the theory of turbines from the 
designs of M. Kraft, chief engineer to the Society 
Cockerill. Lastly, in several colleries within the basin, 
the steam jet ventilators of Kérting Brothers have been 
erected for cases of emergency. These ventilators are 
based on the same principle as the Giffard injector. 

We have still to record the progress made in the dis- 
trict as regards the drainage of mines. The first methods 
of drainage, as we have said, were the areines or adits; 
but when coal had to be sought below the level at 
which adits could be driven, recourse was had to’ the 
raising of water in tubs or barrels. For this purpose a 
sump or reservoir was excavated below the level to which 
the mine was to be worked ; into this sump all the water 
of the mine was run during the day, and it was emptied 
during the night. Soon, however, the amount of water 
became so great that special shafts were obliged to be 
reserved for its extractiou. From 1630 it became neces- 
sary to employ pumps, which were worked by water 
or wind power. The principle of a main pump rod 
working several bucket and plunger lifts was already 
known, and it may be remembered that it was a citizen 
of Liége, Renkin Sualem, who constructed the famous 
hydraulic engine at Marly, near Marseilles, in the reign 
of Louis XIV. Here again we see steam introducing a 
complete transformation in the systems employed. In 
1767 there were already four steam pumping engines in 
the Li¢ge basin ; these were atmospheric engines on the 
Newcomen system. After this came the engines of Watt, 
which for a long time were employed almost exclusively. 
In 1827 the Society Cockerill erected at the Colliery des 
Artistes at Flémalle Grande the first large direct-acting 
rotary engine; but this system was abandoned, and 
fashion returned to the pumping engines of the Cornish 
type. However, from 1837 the simplicity of the direct- 
acting and non-expansive engine and its economy in first 
cost gave it the preference in Belgium over other systems. 
The first direct-acting engine was erected at Ans, in the 
Bonne Fortune Colliery. Several collieries followed this 
example, and the firm of Ch. Marcellis, now the Com- 
pagnie des Ateliers de la Meuse, introduced great im- 
prions into engines of this kind—in particular the 
setoret condenser, and modifications in the tappet gear. 
Expansion was also applied to these engines, but it was 

found difficult in consequence of the enormous masses 
which were set in motion. To diminish this incon- 


venience the firm of Ch. Marcellis applied the Woolf or 
compound system for the first time, in 1859, to the engines 
which they erected for the Moresnet mines of the Vieille 
Montagne Company. 

The rotary engine of 1827 was, however, destined to 


engine at the Many shaft at Mariehaye. The Cockerill 
Company adso erected a large rotary engine on the Woolf 
system at the Bleyberg mines, and in 1878 Rittinger 
pumps were attached to a rotary engine erected at the 
Gosson Collieries. Numerous engines of this class may 
now be seen in the Li¢ége basin. j 
At the same time direct-acting engines present certain 
advantages, which will yet give them the preference in 
cases where economy in first cost and facility of main- 
tenance are of more importance than economy in fuel. In 
fact, in direct-acting engines the consumption of fuel 
does not exceed 3 kilogrammes (6.6 1b.) per effective 
horse-power in water raised per hour, whilst with rotary 
engines the amount falls to 2 kilogrammes (4.4 1b.) and 
even 14 (3.3 1b.). : : 
Underground pumping engines are little used in 
Belgium ; two, however, have been recently erected in 
the basin, namely at the St. Marguerite and at the Horloz 
Collieries. ; 
A few figures will give an idea of the progress attained 
in the coal trade of the province. bed 
In 1765 there were only 97 coal mines in the Li¢ge 
district ; in 1855 the province of Liege alone counted 115 
coal mines, and the production was 1,720,053 tons. 
Lastly, in 1882 there were 56 coal mines at work ; they 
employed 23,694 hands, whose average yearly wage was 
975 francs, and yielded a yearly total of 3,993,482 tons. 
This total is made up as follows : 


Tons. 
Non-bituminous coal... 408,096 
1,260,811 


Partially bituminous coal 
Bituminous coal ‘ 


Total 3,993,482 


The steam winding engines are 105 in number, and 
have a total power of 9456 horse-power. Pumping is 
carried on by sixty-four engines, with a total of 12,281 
horse-power. These engines in 1882 raised from a mean 
depth of 263.5 metres (865 ft.) a quantity of water equal 
to 20,698,055 cubic metres (about 730,964,000 cubic feet, 
or 45,539 millions of pounds). The cost per cubic metre, 
lifted 100 metres, was in many cases below 2 centimes 
(0.277d. per million foot-pounds). Lastly, there were 82 
ventilating machines consuming 1684 horse-power. 

In 1882, 834,212 tons of coal were converted into coke, 
and produced from 1602 ovens 615,281 tons, giving a mean 
yield of 70 per cent. This high yield is due to the em- 
ployment of improved ovens. hose chiefly in use at 
presemt are the Copede and the Appolt ovens, the latter 
being especially suitable to the less rich coals worked in 
the Seraing basin. The so-called beehive ovens have 
entirely disappeared in the district, on account of their 
restricted production and of the nature of the coal, 
which requires to be attacked by a powerful and sudden 
heat. 

To conclude this description, already too long, and yet 

very incomplete, it only remains to ask indulgence for 
the numerous imperfections which it presents, and to 
thank those whose previous labours have facilitated the 
task undertaken by the writer. Amongst these he would 
wish to cite the papers of M. Franquoy, at present 
director of the La Haye Collieries, dealing with the iron 
trade of the Liége basin, and also those of M. Renier 
Malherbe, Ingénieur au Corps de Mines, and Superin- 
tendent of Public Works for the town of Liége, dealing 
with the coal trade ; both of these have been published by 
the Société d’Emulation at Liége. He would also refer 
to the description by M. Julien Deby, published on the 
occasion of the visit of the Iron and Steel Institute to 
Liége in 1873; to the reports of M. Van Scherpenzeel 
Thim, chief engineer of the Li¢ge province, on the 
mineral and metallurgical industries of the province 
during the year 1882; and lastly, to the reports of M.A. 
Habets, Professor of Mining at the University, upon the 
Exhibitions at Vienna in 1873, and at Paris in 1878. 
On casting his eyes back along the line of history which 
we have been tracing, a Belgian may venture to con- 
gratulate himself on a brilliant past ; to rejoice at the im- 
portance of the position assigned to his country in the 
present ; and to hope for a future of prosperity to be 
shared with his own by all industrial nations, and more 
than any other, by the chief among them all—England. 


2,324,575 








ON THE MANUFACTURE OF ZINC IN 
BELGIUM.* 
By M. St. Patt DE Srygay, of Chénée. 
(Concluded from page 107). 
On the whole it appears that Belgium now possesses 
eleven works for reducing zinc ores, and all in a state of 
high activity. Their capacity has developed gradually, 
and in 1882 they were able to turn out 71,565 tons of 
raw zinc. The following Table gives the distribution of 





this total make : 

Works. Tons. 
Vieille-Montagne ... 35,940 
Austro-Belge 8,099 
De Laminne... Bs 6,255 
G. Dumont et Fréres 5,500 
Nouvelle-Montagne 5,480 

3leyberg sii 4,647 
Ougrée 4,144 
Prayon 1,500 

71,565 


This total figure represents about one-third of the 
whole production of Europe, but will probably be con- 
siderably surpassed in 1883. In so active a state of trade 
it is not to be wondered at that the annual amount of ore 


* Paper read before the Institution of Mechanical En- 





consumed is considerable ; it is, in fact, About 200,000 
gn: only a part of which is furnished by the mines of 

e country. 

Belgium, as we have said, is rich in zinc-bearing strata; 
some of them consist of calamine, others of blende, mixed 
with sulphates of iron and of lead. The greater part of 
these are under concession, and are worked to a greater 
or less extent. The principal concessions have alread 
been mentioned ; the others would form a long list which 
it is not worth while to give here. 

For several years calamine (carbonate of zinc) has been 
the only ore treated in the Belgian zine works. The pre- 
ference thus given to it is easily explained by the facility 
with which it lends itself to metallurgical operations, 
For a long time it was believed impossible to utilise the 
blende (sulphide of zine); but thirty years ago the making 
of zinc began to be largely extended, and it was necessary 
to have recourse to new supplies of mineral. Attempts 
were then made to make use of blende; special workshops 
were constructed for the desulphurising of the new ore, 
and before long a considerable proportion of this ore was 
supplied to the foundries. In Belgium the chief works 
for roasting blende are those of Bleyberg, Engis, F lone, 
Ampsine, Corphalie, and Sclaigneaux. 

It would be difficult to estimate the quantity of zinc 
ores, carbonates and sulphides together, which have been 
extracted from the Belgian mines. It must be very great, 
since from 1837 to 1882 the mine of Moresnet Neutre 
alone, belonging to the Vieille-Montagne Company, pro- 
duced 1,295,290 tons of calamine. The calamine earths, 
which are found with the ore-bearing rock, are generally 
very poor in zinc, but are made more serviceable by wash- 
ing. The same is the case with the blende, which must 
be separated from the other sulphides with which it is 
almost always associated ; but on account of this separa- 
tion the mechanical preparation of blende gives rise to 
operations which are usually of a very complicated 
character. 

Belgium possesses several large works for the mecha- 
nical preparation of zinc, such as those of Moresnet, 
Welkenraedt, Bleyberg, Engis, Flone, Bende, Corphalie, 
and Sclaigneaux. These have a high reputation for the 
excellence of their manufacture. In several of these, 
appliances which are now known and appreciated 
throughout the world have had their origin. Except the 
Moresnet works, which only treat calamine from the 
neutral territory, all the Belgian foundries receive a part 
of their supplies of ore from abroad. It was the mines 
of Spain which first came in to aid in their supply ; to 
these were subsequently joined those of Sardinia, Greece, 
Algeria, Sweden, France, Germany, and England. 

Foreign calamine is generally calcined before being 
shipped ; blende, on the contrary, is usually shipped in 
its raw state, and has to be submitted in Belgium to the 
preparatory treatment which its nature requires. Almost 
all these ores are brought by sea to Antwerp, where 
several agencies exist tu receive them, and direct them 
towards the zine works whether by railways, with which 
all the works are connected, by canals, or by the Meuse ; 
most of the works being equally accessible by the latter 
channels. 

The Belgian foundries require from abroad nothing 
more than a supply of ore; for everything else they find 
in their own country and neighbourhood all the resources 
necessary. Situated in more or less close vicinity to 
numerous collieries, they can choose the bituminous coal 
best suited to the system of furnace they have adopted. 
They receive from different sides, both from the basin of 
the Charleroi and that of Liége, non-bituminous coal and 
small coal, which they employ for reducing purposes. 

It is well known that for the manufacture of zinc, as 

for many others, the question of refractory materials is of 
very high importance. The Belgian works obtain from 
large beds near Ardenne a refractory clay, with which 
they manufacture articles of an excellent quality, and of 
long-established reputation. 
But the special strength of these works lies in the fact 
of their possessing a class of workmen, strong, intel- 
ligent, experienced, active, well-disciplined, fond of their 
trade, and deeply penetrated with feelings of duty. 
Amongst this industrial population, which without count- 
ing labourers, numbers some 7000 workmen, there are 
many who have saved enough to buy the houses which 
they inhabit, and the gardens which, after the rough 
labours of the shop, they find time to cultivate themselves. 
The workmen at the Valentin Cocq works, belonging to 
the Vieille-Montagne Company, are distinguished in this 
respect, since at least half of them are proprietors. This 
love of property and care for the future is nothing surpris- 
ing. Fora long time past the company has done its best 
to inspire this feeling by creating institutions of thrift 
intended to insure the material, moral, and intellectual 
good of the working classes. 

The first care of the company was to give all their 
workmen a share in the wealth which they procured pro- 
portional to their efforts and their success. The arrange- 
ments as to wages and allowances were made in this 
spirit. Subsequently the work was completed by estab- 
ao the following institutions, all intended to amelio- 
rate the condition of the workmen, namely, a sick fund, 
a provident fund, a savings bank, and a life insurance 
fund. The two first are workmen’s institutions in the 
full sense of the word ; the sick fund is formed entirely 
by a sum deducted from the workmen’s wages, and is 
used to supply their present needs in case of sickness or 
injury. The provident fund, which is supplied by pay- 
ments from the company, is intended to provide for the 
future need of the workman when age or infirmity renders 
him incapable of labour. This solicitude for the working 
classes on the part of the Vieille-Montagne Company has 
been imitated under different forms by the other Belgian 
works ; and these measures have received a practical 
sanction which is worth noting—namely that, so far as 








regain favour, and in 1863 M, Colson erected a new rotary 


gineers, at Lidge. 


the writer knows, this industry has been wholly free from 
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those strikes which have so often brought disaster into 
the trades of the miner and the ironworker. 

The Metallurgy of Zinc.—The different processes for the 
reduction of zino ores are well known. The per descensum 
process has scarcely ever been practised except in Eng- 
land. On the Continent the methods in general use are 
the Li¢ge method and the Silesian method. Neither of 
these since its commencement has undergone any essential 
change, and they may be employed at present side by 
side with each other. 

The Liege furnace is generally higher than its width, 
and contains six, seven, or even eight ranges of crucibles. 
These furnaces occupy little space, and also consume less 
fuel than the Silesian furnaces. The latter, on the other 
hand, are cheaper as regards labour and the durability of 
the distilling apparatus. To complete the essential dis- 
tinctions between the two, it may be said that the Silesian 
furnaces are especially adapted for treating poor ores; 
and this should be so, since they were invented to reduce 
the calamines, low in proportion of metal, which are 
worked in Silesia. 

Belgium, as might be expected, has remained faithful 
to the Liege or direct-heating process, inaugurated by 
Dony. The works of Valentin Cocq and Flone are the 
only ones which possess furnaces agreeing with the 
Silesian system in their mode of heating; but being pro- 
vided as they are with crucibles in three ranges, they 
share equally the advantages of the Li¢ge method. 

Great efforts have been made to perfect the metallurgy 
of zinc. These have opened the way to progress in many 
respects. In all the operations required—in the prepara- 
tion of the refractory materials concerned, in the crush- 
ing of the ores, in the composition of the charges, in the 
construction of the hearths, in the arrangements and 
dimensions of the heating chambers—im portant improve- 
ments have been realised: in all new and improved ap- 
pliances have come into use, which, for the most part, 
are due to the eminent manufacturers in the district. 
Above all, changes have been made tending to render 
more easy and less dangerous the labour of the workmen. 
Tkanks to other improvements the results of the process 
have been sensibly improved. It has especially been 
sought to augment the production of the furnace, to 
reduce the ‘‘écart” or loss of metal during treatment, 
and lastly to diminish the consumption of fuel. In all 
these ways notable progress had been realised. 

The zine vapours formed in the crucibles are condensed 
in receivers, made of refractory earths, and called tubes 
or bottes. From these the liquid metal is withdrawn, 
either several times during the operation or once for all 
at its termination, and it is immediately run into ingots 
or rectangular plates, of a thickness ffom 20mm. to 25mm. 
(0.8 in. to Lin.) and weighing about 20 kilos. (45 Ib.). 

The first products of the distillation are collected in the 
form of dust, more or less oxidised, in wrought-iron 
pipes which form a prolongation of the tubes. This dust, 
to which has been given the name of grey oxide, must be 
submitted to a fresh treatment, unless it can be utilised 
directly for painting, or for the making of hydro-sulphite 
of soda. The second treatment is sometimes carried out 
in a furnace with vertical retorts, which bears the name 
of its inventor, M. Montefiore, and which is worked par- 
ticularly at the Corphalie manufactory. 

The ingots of raw zinc are, some of them, taken toa 
rolling mill and rolled into sheets. Others are reserved 
for making oxide of zinc, and others, lastly, destined for 
different industries, such as the making of brass, are sold 
in the condition in which they leave the foundry. 

Rolled Zinc.—The uses of rolled or sheet zine are 
numerous and varied. New uses are created every day. 
The consumption of rolled zine, which has long been 
large, increases continually, and the greatest part of the 
zine produced in Europe is not used until it has been 
passed through the rolls. The rolling of this metal at 
tirst encountered very great difficulties. These arose 
from the fact that its malleability is confined between 
very narrow limits of temperature. For this reason, the 
rolling of zinc will always remain a delicate operation, 
which can only be entrusted to experienced hands. The 
most suitable temperature is about 100 deg. Cent. 
212 deg. Fahe., and this must be maintained through the 
whole of the process. Below this point the metal op- 
poses too great a resistance to the squeezing action of the 
rolls; and it must be re-heated, which is a matter of 
much inconvenience. Above this point it becomes 
brittle ; at 200 deg. Cent.=390 Fahr. it can be brayed in 
a mortar, 

Whatever its method of manufacture, zinc ought to be 
re-melted before being rolled into sheets. The heat of 
fusion varies between 400 deg. Cent. and 500 deg. Cent. 
and 750 deg. Fahr. and 930deg. Fahr. Re-melting is 
generally accomplished in a reverberatory furnace. Its 
first advantage is that it rids the zinc of the impurities, 
especially lead, which almost always accompany it. 
Again, the thickness of the ingots must vary with the 
final dimensions required ; this is another consideration 
which renders re-melting indispensable. 

The re-melted plates are first roughed down or rolled 
between heavy rolls; then, after being cut down to a 
fixed weight, they are conducted to the finishing train, 
where the rolling is completed. There are therefore two 
distinct operations—the roughing down and the finishing. 
Between the two the sheets should be reheated in anneal- 
ing boxes placed upon the melting furnace, so as to utilise 
the waste 4 Each of these operations gives rise to a 
production of scrap, which is more or less large according 
to the quality of the metal and the thickness of the sheet. 

his scrap, as well as any defective sheets, are re-melted 
with the ingots coming from the foundry. On leaving the 
finishing rolls, the sheets are cut by shears to a rect- 
angular shape, and to the dimensions required by com- 
merce. There are several systems of shears; those most 
used in Belgium are the lever shears and the guillotine 
shears, The latter, which at present have the preference 





in the rolling mills of the Vieille-Montagne Company, 
cut the metal perfectly clean and exact. 

After being squared, the sheets of zine are sorted with 
great care. Those which are found to answer all the con- 
ditions are impressed with the stamp of the works. The 
thickness is specially gauged, and is expressed by a num- 
ber on a fixed scale. It varies between 0.05 millimetre 
and 4 centimetres (0.002 in. to 1.575 in.) 

Zinc sheets are delivered sometimes loose, generally in 
barrels or boxes; hence a cooperage is an indispensable 
adjunct to a store for rolled zinc. This accessory is men- 
tioned on account of its real importance. 

Belgium manufactures annually nearly 40,000 tons of 
sheet zinc. The rolling mills which contribute to this 
—— are, in the first place, those of the Vieille- 
Montagne Company at Angleur and Tilff, which together 
furnish nearly 20,000 tons per annum. The remainder 
of the make is divided between the works of the Nouvelle- 
Montagne Company, at Engis; those of the Société de 
Prayon, at Prayon; those of MM. Francotte-Pirlot and 
Co., at Chénée and Li¢ge; those of M. E. Nagelmackers, 
at Chaudfontaine ; those of M. Charles Heptia-Hauzeur, 
of Fraipont; those of Madame Veuve Bonhomme, at 
Nessonvaux ; those of MM. Lejeune Freres, at Stere; 
those of M. L. Dacier, at Liége; those of M. J. Brasseur, 
at Huy; and those of M. G. Schmidt, at Brussels. 

As already stated, the applications of rolled zinc are 
numerous and varied. We will confine ourselves to a 
few. The making of roofing sheets certainly occupies the 
first rank. The systems vary according to the character 
of the buildings to be covered. For dwelling-houses 
choice may be made between plates having the shape of 
a heart, a lozenge, a fish-scale, a rectangle, &c. All are 
recommended by many advantages, amongst which 
should be specially noted their complete impenetrability 
to water. Roofs for industrial buildings are generally 
constructed of fluted or corrugated zine. Among other 
applications some of the chief are the sheathing of 
vessels ; the making of domestic utensils and articles for 
various trades, for many of which the zinc must be pre- 
viously pierced with holes; the glazing of paper; the 
making of tacks and of wire. In thick plates zinc is 
chiefly employed by engravers for zincography, in arsenals 
for coating bullets, and in steam boilers to prevent 
incrustation. 

Oxide of Zinc.—Zinc heated to a red heat is evaporated, 
and the vapour coming in contact with the air is oxidised 
and produces a white impalpable substance, which al- 
chemists named lana philosophica, and which in modern 
times bears the name of zinc white. This oxide has long 
been employed for decorative painting. Its brilliant 
whiteness, combined with the fact that it does not change 
by the action of the air, and has no ill effects on the 
workmen who use it, are the principal qualities which 
have made it the most formidable rival to white lead. 
In making oxide of zinc there are two processes equally 
simple. The sublimation process is the most ancient. 
To sublime or volatise ingot zinc, it is placed in a series 
of retorts within a common furnace ; the oxide is formed 
in an exhaust chimney and then passes through a long 
series of passages and condensing chambers. It is de- 
posited in large tanks of sheet iron or cloth, which are 
ranged all along the path pursued by the vapours. At 
certain hours in the day the oxide is collected into tasks. 
and then, after the quality has been tested, it is com- 
pressed into barrels carefully made, and is ready for 
delivery. According to the purity of the metal subjected 
to the process, the zinc-white is obtained varying in 
colour and brilliancy. ‘‘ Blane de neige” is a product of 
the most superior quality, and can only be made with 
zinc from the ores of the Moresnet beds. ‘‘ Blanc No. 1” 
is the most common variety. It requires for its manu- 
facture zinc coming from selected ores, and generally 
purified by remelting. Lastly, ‘‘ Blanc No. 2” is the 
common variety, distinguished from the others by its 
shade of whiteness, though still identical in composi- 
tion. 

In the making of zinc-white, as in all other manu- 
factures, residues are produced. Drops of metal imper- 
fectly oxidised, deposit in the retorts, and waste from the 
workshops, are all classed separately ; then after being 
ground, washed, and dried by being led through winding 
passages they form the ‘‘ gris-pierre” which is employed 
In painting to replace minium (red lead). 

The second process for making zinc-white is known as 
the American method. It uses the ore direct, and is 
necessarily therefore cheaper than the former ; but its 
products are of inferior quality to those produced by sub- 
limation. 

There are in Belgium only two works for making zinc- 
white. The Vieille-Montagne Company produces annually 
at the Valentin Cocq Works 3000 tons of zinc-white by 
sublimation. The other work is at Ougrée, and belongs 
to Messrs. Eschger, Ghesquitre, and Co. Here the 
American method is employed, but at present the works 
are standing idle. 

Direct Use of Ingot Zinc.—As we have said, zinc was 
employed in the arts long before it was known in the 
metallic state. 


in England. Melted zinc is also used to cast ornaments 
and objects of art, such as statuettes, groups, &c., which 
are afterwards covered with copper by means of the gal- 
vanoplastic method, and imitate bronze with a perfection 
bees defies the most skilful eye. The Vieille-Montagne 
Company makes from the ores of Moresmet, under the 
name of fonte d'art, a variety of zinc which is specially 
reserved for this purpose. Lastly, the galvanising of iron, 
telegraph wires, &c., is a large source of employment for 
ingot zine. 

If the zinc works of Belgium receive a part of their 
supplies of ore from abroad, in return their products are 
exported into all the countries of the world. France and 
England are those which receive the most ; Germany, 


As of old, the making of brass continues | 
to absorb the largest quantities in Belgium, and above all | 


a. America, Scandinavia, and Holland, also take their 
share. 

In conclusion, the manufacture of zinc, the origin of 
which in Belgium dates back to so remote a period, 
has received from the beginning of this century a 
very large development. By the number of establish- 
ments devoted to it, by the quantity and value of the pro- 
duction, by the multitude of workmen it employs, by the 
importance of the capital which it absorbs, it holds one 
of the foremost places in the great industrial life of the 
country. In spite of the depreciation in value of all 
metals, the production of zinc increases from year to year, 
and the financial results of the operation are in general 
satisfactory. The working of zinc has a brilliant past, 
and it may be hoped that it wil: still enjoy in Belgium a 
long era of prosperity. 

Make of Raw Zinc in Europe since the Year 1860. 
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District. 1860. 1865. 1870. 1875. | 1880. | 1882. 
tons. | tons. tons. tons. | tons, | tons. 
Upper Silesia 40,354 35,430 36,518 43,123) 65,437) 69,846 
Rhenish Provinces | 
and Westphalia... 8,592 16,647 18,006 25,396) 27,107, 35,546 
Vieille-Montagne .. 28,925 30,592 42,112 41,618) 44,690, 48,861 
Other Belgian | 
Makers 9,144 13,485 14,476) 18,836) 26,700 35,625 
Asturias) Spain... 1,777; 1,825 3,048) 3,000) 4,000) 5,047 
Company § France R -» | 5,311) 8,591 11,423 
Other French | | 
Makers ~ 500 500, 1,500) 3,000 
England 6,104, 6,523 16,000) 15,903) 22,000 25,581 
Poland 1,500 3,000 3,625) 3,000, 4,463) 4,544 
Austria 1,500, 1,000 1,000] 1,000} 3,199 3,199 
Total -- 97,896 108,502 135,285) 158,687 | 209,187 239,672 
} ! 








AN AMERICAN ELECTRICAL RAILWAY. 

ONE of the novelties at the recent exhibition of rail- 
road appliances, held at Chicago, was an electrical rail- 
way, the first completed in the United States for convey- 
ing passengers. Although it was constructed very 
hurriedly, worked only a few weeks, and left much to be 
desired in its performance, it formed a very interesting 
and attractive exhibit, and is well worth a somewhat 
detailed notice, for which, as well as the illustrations, we 
are indebted to our contemporary, The Electrical World 
of New York. 

The Electric Railway Company of the United States 
did not properly come into existence until the beginning 
of May last, and though the project of exhibiting at 
Chicago had been entertained, it was not until two weeks 
before the opening of the exhibition that it was definitely 
decided that the electric railway should form one of its 
features. Everything remained to be prepared. The 
locomotive was scarcely begun, and the track was not 
laid. But the work was put under way and pushed with 
vigour. It is needless to say that the electric railway, 
under the circumstances, does not fairly represent the 
inventions of Messrs. Field and Edison, because the short 
time allowed to complete preparations left no other alter- 
native than to make use of such electrical apparatus and 
material as could be readily and ccnveniently procured 
in the market without stopping to inquire too elosely 
into its fitness for the purpose, and then to design every- 
thing else to suit its electrical and mechanical pecu- 
liarities. Under the circumstances, it was impossible to 
hope for great efficiency or economy of results. It is, 
indeed, a matter of surprise that an electric railway was 
produced at all from the resources available in the time, 
and it reflects the greatest credit upon Mr. Frank B. 
Rae, one of the electrical engineers of the company, who 
had charge of the enterprise. As the short time did not 
permit of the construction of dynamo-electric machines 
especially adapted to perform the functions of generator 
and motor, some Weston machines were procured for 
this purpose from the United States Electric Lighting 
Company, of New York, which also had an exhibit at 
Chicago. Similar machines were used as generator and 
as motor. They were the No. 6 Weston shunt-wound 
100 incandescent light machines, with an electromotive 
force of about 75 volts at a normal speed of 1100 revolu- 
tions, and producing a current of about 150 ampéres 
through a normal circuit resistance of .5 ohm. The 
weight of each machine was 27001b. The electromotive 
force was comparatively low, and it was necessary to use 
great care to make the resistance of the track and con- 
nexions @ minimum. The general appearance of the 
engine is shown by Fig. 1. 

The track (Fig. 2) on which the engine ran was laid 
in the gallery of the main exhibition building, extending 
around its margin, and curving sharply at either end with 
a radius of 56ft. Its total length was 1553 ft., or nearly 
one-third of amile. This track, which was of 3 ft. gauge, 
was composed of three rails. The central rail was con- 
nected with one pole of the stationary generator located 
| below on the main floor, at a distance of about 50ft. The 
two outside rails were electrically connected togethe rand 
with the other pole of the generator, as shown in the 
figure. This arrangement obviated the necessity of in- 
sulating the wheels on one side from those on the other, 
which is necessary when only two rails are used, as, for 
instance, in the railway now being laid between Bloom- 
field and Newark, in which case each rail is connected to 
one pole of the stationary generator. 

In order to secure a low resistance and proper con 
nexions between the rails, a precaution made necessary 
by the low electromotive force of the generator, wires 
were laid under each rail. The inside rail was wired 
with No. 6 bare copper wire and the outside rail with 
No. 8 iron wire. The central rail was also wired with 
No. 8 copper wire. A good contact was made with each 





rail by proper fastenings at the joints and also by laying 
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AT THE CHICAGO EXHIBITION. 


ELECTRIC LOCOMOTIVE 
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an appreciable current into the derived or field magnet 
circuit of the generator, its magnetic field will increase in 
power and the current induced in the armature will con- 
sequently be greater in volume, and perhaps enough to 
start the motor. Consequently, it would appear expe- 
dient to increase the external resistance at the time of 
starting the generator, so that its magnetic field may be 
charged sufficiently. When the motor begins to move it 
develops a counter electromotive force in the circuit which 
practically amounts to so much electrical resistance and 
causes the further diversion of current into the magnetic 
field circuit. Thus, when once started, the counter elec- 
tromotive force of the motor answered the purpose of 
resistance. It was found practically by Messrs. Rae and 
Healy, in preliminary experiments with these two ma- 
chines, that the condition of best efficiency of the generator 
was realised when the motor had attained its maximum 
speed, and that the power developed was greater at that 
time. From this they inferred that the proper moment 
to put the load on the motor was when it had reached its 
greatest velocity. 


COISON 6 LAMPS 


The mechanism by which the driving wheels are thrown 
into gear withthe motor is illustrated by Fig. 5, which is an 
end elevation. The loose pulleys GG run on the axle of the 
drivers W W, as previously stated, motion being trans- 
mitted to them by belts from the pulleys of the counter- 
shaft, as already shown in Figs. 3 and 4; F ¥" are 
coned friction pulleys fitting into the interior of the rim of 
the loose pulleys. These friction pulleys revolve with the 
shaft, being connected thereto by means of keys and key- 
ways, which are loose, however, so that the friction 
pulleys can be free to slip lengthwise on the axle as they 
revolve. The hub of each friction wheel F, F, carries a 
collar E E which is connected by arms D D to a lever B 
pivotted at C on a projection from another collar fitted 
around the shaft. The operation of this form of friction 
clutch will be readily understood. In the position shown 
the friction cones F F, are removed from the pulleys, 
which are free to move loosely upon the axle. But upon 
moving the lever B to the mght, the friction cones are 
both moved outward from the centre, and caused to 
engage the inner surface of the pulleys, and thus the 
motion of the loose pulleys is communicated to the 
drivers W W 

As already stated, the central rail of the track formed 
one conductor and the two outside rails R R the other. 
The device for connecting is ingenious, and is also shown 
in Fig. 5. It consists of a bracket and jaws bolted to an 
arm A projecting downward from the frame. The jaws 
N N are each perforated with three holes directed 
obliquely downward and inward, through which bundles 
of phosphor-bronze wire pass, being securely fastened by 
a screw O. A spring S extending between the arms 
serves to bring the two brushes M M into close and sure 
electrical contact with the central rail P. 

The locomotive is provided with a regulator to control 
the amount of force developed. This device consists 
simply in a lever (Fig. 6) by the motion of which the 
resistance of a suitable rheostat may be thrown in and 
out of the main circuit. The lever is placed horizontally, 
and can move over contact segments disposed in a circle. 
These segments are insulated from each other, but they 
are connected by coils of iron wires so as to set up a 
certain resistance, and possess sufficient area of section 
to remain cool. ‘Thus, when the lever is in the position 
shown in the figures, none of the resistances are included 
in the circuit. When the lever is moved forward to the 
next segment the resistance added to the circuit is .1 ohm. 
On moving to the next the resistance added is .2 ohm, 
and so on, the amount of resistance included in circuit 





when the lever touches each segment being in Fig. 6 indi- 
cated by the figures thereon. The rheostat comprises 
two Edison B lamps of 85 ohms each, so that the total 
resistance when the lever touches the last segment is 
174 ohms. It will be readily understood that by means 
of this device the amount of current in the main circuit 
could be easily varied. The high resistance necessary at 
starting to cause the magnetic field of the generator to mag- 
netise itself was readily afforded by this rheostat on 
closing the circuit. Another interesting feature of the 
Chicago electric locomotive is the device by means of 
which the current is reversed at the motor when it is 
desired to make the locomotive move backward (Fig. 7). 
The lever J causes the wheel H H to turn on the arma- 
ture shaft G. This wheel gears with two wheels E F, to 
which are fastened arms CC, D D. These arms carry 
brush-holders and brushes A; As, B, B.. The function of 
the device is simply to change the relative direction of the 
current through the armature of the motor. In the posi- 
tion shown in the figure the positive brush B, touches 
the commutator at the left-hand side, while the negative 
brush A, touches it at the right-hand side. On moving 
the lever J as far as R the brushes A, B, leave contact. 
On moving the lever still further the brushes A B now 
come in contact with the commutator of the motor, so 
that the positive brush B, touches the right-hand side of 
the commutator and the negative brush A the left-hand 
side, instead of the opposite. The result is necessarily a 
reversal of the direction of rotation of the armature of 
the motor. 

At Chicago it was intended to draw two cars with this 
engine, but it was found that the gallery was too weak to 
stand the strain. Even after having been strengthened 
it was not deemed expedient to exceed the speed of nine 
miles an hour. 

Upon June 5 ‘The Judge” and its attached car made 
a trial trip loaded with sixteen passengers, and the rail- 
way was opened for business on June 9 and closed June 
23, having run in all 118} hours and 446.24 miles. 

During the thirteen days that it was in operation it 
made 1588 trips and carried 28,805 passengers ; the last 
day, Saturday, June 23, being the most active, on that 
day 194 runs were made and 3580 people carried. 

“The Judge” has been sent to the Louisville Exposi- 
tion, where an electric railway is being completed, to be 
in operation during the continuance of the exposition just 
opened at that place. 


LAUNCHES AND TRIAL TRIPS. 

On Saturday, August 4, Messrs. Oswald, Mordaunt, 
and Co. launched from their Shipbuilding and Engi- 
neering Works, at Southampton, a fine iron sailing ship 
of 2180 tons register, built to the order of Messrs. E. Bates 
and Sons, Liverpool, of the following dimensions : Length, 
286 ft. ; breadth, 40 ft. 3in. ; depth of hold, 24 ft. 3in. 


The iron screw steamer Sussex, a vessel of about 2600 
tons, built for Messrs. Money Wigram and Sons, Limited, 
London, by the London and Glasgow Shipbuilding and 
Engineering Company, went down the Clyde on Thurs- 
day, the 16th August. Intended for the Australian trade, 
and measuring 320ft. by 39ft. by 26 ft., the Sussex is 
classed 100 Al at Lloyd’s, with extras above the classifica- 
tion requirements, and is propelled bya pair of compound 
inverted direct-acting engines of 300 horse-power nominal, 
having cylinders of 38 in. and 68 in. diameter, with stroke 
of 48in. After making a very satisfactory run on the 
measured mile, the Sussex proceeded down the Firth as 
far as Arran. The Kent, a sister ship, having the same 
owners and builders, is now on her first outward voyage 
to Australia. 

On Thursday, the 16th inst., the ‘‘ Gem” Liner Jasper, 
of Dundee, built by Mr. W. B. Thompson, of the same 
port, had a run out to the North Sea on her official trial 
trip. She is a spar-decked screw steamer of 235 ft. by 
31 ft. 7in. by 22 ft. 4in., and is built entirely of steel. 
Her engines are compound, with cylinders of 25in. and 
50in. respectively, and stroke of 42in. The boilers, 
which are also of steel, are intended to work up to 1001b. 
per square inch. On the trial trip the engines indicated 
753 horse-power, and an average speed of 11} knots per 
hour was attained, which was considered highly satisfac- 
tory. 


Messrs. Hall, Russell, and Co., Aberdeen, on the same 
day launched a powerful iron twin-screw steamer, named 
the Churchill, and which, as regards the diverse conditions 
that she has been designed to fulfil by Mr. J. F. Flannery, 
C.E., may be considered a somewhat remarkable vessel. 
A vessel of 200 tons register, and measuring 100ft. by 
22 ft. by 114 ft., she has been built under special survey 
to class 100 Al at Lloyd’s, and will be fitted with two 
steel boilers and two pairs of compound surface-condens- 
ing engines of 50 horse-power each. She has been built 
to the order of Mr. Walter Peace, London agent for the 
Natal Government, and she is to be employed ina variety 
of purposes at the port of Natal. 


On Saturday, the 18th instant, a very fine iron screw 
steamer, named the Carriedo, and measuring 210ft. by 
31 ft. by 21ft. 6in., was launched from the shipyard 
of Messrs. Ramage and Ferguson, Leith. Built to the 
order of Messrs. Ker, Bolton, «nd Co., Glasgow, for 
Messrs. Reyes and Co, Manilla, the Carriedo is intended 
for the Spanish mail service between Singapore and 
Manilla, to run in connexion with the Messageries Mari- 
times French mail steamers from Marseilles to China. 
She will have an abundance of very superior accommo- 
dation for passengers and officers and crew, and all her 
fittings and mechanical appliances will be of the most 





approved order. Her engines will have cylinders of 32 in, 
and 60in. diameter with stroke of 39in., and two steel 
boilers will provide steam of 801b. pressure. The Car- 
riedo is expected to be the fastest and most elaborately 
fitted up passenger steamer owned in the Philippine 
Islands. 

Last Saturday afternoon two powerful trawling steamers, 
named the North Star and the Gipsy, sister ships, were 
launched from the shipbuilding aie of Messrs. Duthie 
and Co., Aberdeen, the former built for Mr. Pyper, of 
Hillhead, and the latter for Messrs. W. Leslie and Co, 
They each measure 100 ft. by 19 ft. by 10 ft. 8in., and 
they are to be fitted with compound engines by Messrs, 
Hall, Russell, and Co., Aberdeen, the cylinders of which 
are respectively of 19in. and 38 in. diameter, with stroke 
of 27 in. The boilers are of steel, and the horse-power of 
the engines in each case will be about 60, while the speed 
of the vessels is expected to be about 14 knots per hour, 

On Monday, the 20th inst., another steel screw steamer, 
named the Ruby, was launched by Mr. W. B. Thompson, 
Dundee, for the Dundee ‘‘Gem” Line, now numbering 
eight vessels, five of which have been built by Mr. Thomp- 
son. The Ruby is a vessel of about 1300 tons gross, and 
measures 235 ft. by 314 ft. by 224 ft. Classed 100 Al at 
Lloyd's, she is to be supplied by the builder with com- 
pound engines of 130 horse-power nominal, and is intended 
for the Baltic and the Mediterranean trades. 


Another “Clan” Liner, the Clan Matheson, a steel 
screw steamer of about 4000 tons, built for Messrs. Cayzer, 
Irvine, and Co., Glasgow, was launched on the 20th inst., 
by Messrs. Napier, Shanks, and Bell, Yoker, near Glasgow, 
Built to the Admiralty requirements, and to be fitted with 
9 ee engines by Mr. David Rowan, Glasgow, the Clan 
Mathesen is a vessel of 380 ft. by 43 ft. by 28 ft. She has 
a double cellular bottom, and has been built in some par- 
ticulars in excess of Lloyd’s rules. Electric lighting will 
form one of the leading features of her fittings. 


On Tuesday, August 21, 1883, Messrs. E. Withy and Co, 
launched from Middleton Shipyard, West Hartlepool, 
an iron screw steamer named the Kennett, built for 
Messrs. Steel, Young, and Co., London. Her prin- 
cipal dimensions are: Length between perpendiculars, 
260 ft.; beam extreme, 34 ft. 6 in.; depth moulded, 
23 ft. 74 in., with a deadweight carrying capacity of about 
2300 tons. The vessel has been built under Lloyd’s special 
survey for the 100 Al class to the three-decked rule, and 
under the personal superintendence of Mr. Steel, of West 
Hartlepool. Engines of 160 nominal horse-power will be 
fitted by Messrs. T. Richardson and Sons, Hartlepool. 


At Port-Glasgow, on Tuesday of this week, there were 
launches from no fewer than three shipbuilding yards 
with the one tide. Messrs. D. J. Dunlop and Co. launched 
the Monarch, an iron screw steamer of special construc- 
tion, built to the order of Her Majesty’s Postmaster- 
General, and intended for laying and repairing telegraph 
cables. Measuring 240ft. by 33 ft. by 20 ft., and titted 
with large cable and ballast tanks, the Monarch has been 
designed by Mr. J. H. Ritchie, naval architect, London, 
and will have all the most modern appliances for the 
special service in which she is to be employed. She is a 
vessel of about 1350 tons builders’ measurement, and she 
will be supplied by the builders with engines of 1000 
horse-power indicated. Messrs. Russell and Co, launched 
from their Kingston yard a full-rigged iron sailing ship 
of 1600 tons, measuring 250ft. by 38 ft. by 23 ft., and 
named the Formosa. Owned by Messrs. Peter Demiston 
and Sons, Glasgow, she is the fifth vessel built for them 
by Messrs. Russell and Co., and is to be engaged in the 
Eastern trade. The third vessel was launched by Messrs. 
Murdock and Murray. She is an iron screw steamer, 
classed 100 Al at Lloyd’s, designed to carry 2500 tons 
dead weight, and measuring 265 ft. by 34 ft. by 22 ft. 6in. 
She is named the Parthian, owned by Messrs. J. 
and J. Macfarlane, Glasgow, and is to be very com- 
pletely fitted in all respects. Messrs. William King and 
Co., Glasgow, are supplying the Parthian with compound 
engines of 180 horse-power nominal, the cylinders being 
32in. and 60in. in diameter, respectively, with stroke of 
39 in., and the boilers working at 80 1b. pressure. 





AN IMPREGNABLE SAreE.—The National City Bank at 
Cleveland lately found that the time-lock of its safe was 
out of order. All efforts to open it having proved fruit- 
less, the masonry in which ,it was embedded had to be 
pulled down, and the safe conveyed to some neighbour- 
ing iron works, and there blown open with dynamite. 

RESTRICTIONS IN THE FRENCH PATENT OF FICE.—Great in- 
dignation is a in the industrial world at an order 
recently issued by the Minister of Commerce, forbidding 
the copying of any descriptions annexed to specimens of 
patented articles, tracing drawings, taking notes, or 
making sketches relating to these articles, during the 
period of the provisionary patent. Any paper publishing 
such drawings or descriptions will be punished by the 
withdrawal of official communications. 


METROPOLITAN RAILWAY AT VIENNA,—An overhead me- 
tropolitan railway is about to be constructed in Vienna. 
The track is to be 26 ft. wide, supported on pillars, placed 
at distances of from 60 ft. to 65 ft. It is to be double, 
except on the Danube quays, where it will be quadruple. 
Where the ground rises, as in the Gurtelstrasse and else- 
where, it will ke carried through a cutting or tunnel, 
according to circumstances. It is estimated that the cost 
of construction will be 5,000,000/., that 60,000 tons of 
iron will be required, and that the work will be entirely 
completed in four years. 
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FIVE-ROLL SUGAR-CANE MILL. 

Tue engravings on page 174 illustrate a powerful 
sugar-cane crushing mill lately constructed for use in 
Brazil, by Messrs. Clayton, Howlett, and Venables, of 
the Atlas Works, Harrow-road, London. In the process 
this machinery is designed to carry out, the canes are 
subjected to two distinct squeezing operations ; in the 
first place they are fed by an endless apron to a three- 
roll mill in which they pass successively over the two 
lower rolls, each of which runs in contact with the 
upper roll, and then they are again crushed in a two- 
roll mill. Between the two mills there is situated a 
macerating apparatus consisting of an endless chain 
carrier, and a number of perforated pipes from which 
there are emitted jets of steam, or hot water, or even 
cane juice. The greater part of the fluid contents of 
the cane are expressed at the first squeeze, but yet 
there remains a considerable amount which cannot be 
removed by pressure alone, aud this is diluted by the 
macerating apparatus, and during the second crush- 
ing much of it is removed, the moisture carried away 
in the megass being juice and water instead of pure 
juice, as would be the case if the second set of rolls 
were not employed. It is claimed that an extra 20 
to 25 per cent. of sugar is obtained by means of 
double crushing, and that the increased production 
more than pays for the extra cost of the plant, and 
for the diminished value of the cane trash as fuel. 

Referring to the illustrations it will be seen (Figs. 
2 and 3), that one engine drives both mills. It is of 
the ordinary horizontal type with a cylinder 15 in. in 
diameter, and carries a pinion on the crankshaft gear- 
ing into two spurwheels on the second motion shafts. 
From each of these shafts motion is transmitted to the 
mill shafts by pinions and wheels, the latter being 8 ft. 
10 in. in diameter by 3in. pitch. All the rolls are 
22in. in diameter by 42in. long, and revolve at 3 
revolutions per minute for the first set, and 3} for the 
second set. The cane is brought up at the left-hand 
side by a carrier 40 ft. long, driven from a chain 
wheel at the end of one of the rolls, passes between 
the upper and the first of the lower rolls, is then 
caught by a trash turner and guided to the second 
roll from which it is delivered to the carrier which 
conveys it under the jets and onward to the second 
rolls, from which it passes to a megass carrier 30 ft. 
long. The juice from both mills runs through two 
strainers (Figs, 2 and 4) into a tank from which it is 
raised by a pump driven by an adjustable overhung 
crank on the end of one of the gearing shafts. 

The whole machine is constructed in a most solid 
and substantial manner, and should perform its work 
etliciently. The main framing is relieved of the stress 
carried by the thrust of the rolls by means of wrought- 
iron bolts which take the whole of the tensile strain ; 
the shaft and roller bearings are all made extra heavy, 
and these, as well as the pinions, which are of steel, 
are sent in duplicate. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Tron Market.—The pig-iron warrant market 
was very steady last Thursday, with transactions re- 
ported on forenoon ’Change at 47s. 14d. cash, also at 
47s. 4d. and 47s. 34d. one month, buyers at the close 
offering 47s. 14d. cash, and 47s. 3$d. one month, and 
sellers near. Business was done in the afternoon at 47s. 1d. 
cash, and 47s. 34d. one month, buyers remaining at 
those prices, and sellers near. On Friday the market was 
again steady, with business done during the forenoon at 
47s. 1d., 47s. Ohd., and 47s. 1d. cash, also at 47s. 3d. one 
month ; and the market closed with buyers at 47s. Osd. 
cash, and 47s, 3d. one month, and sellers near. There 
were transactions in the afternoon at 47s. 1d., 47s. O4d., 
and again at 47s. ld. cash, also at 47s. 3}d., and 47s. 3d. 
one month, the close being buyers at 47s. 1d. and 47s. 34d. 
cash and one month respectively, with sellers near. 
The market was quiet on Monday, and showed a ten- 
dency towards flatness, and at the close prices were 
14d. per ton under those of Friday afternoon. Transac- 
tions were reported in the morning at from 47s. 1d. down 
to 46s. 11}d. cash, also at 47s. 34d. down to 47s, 2d. one 
month ; and there were sellers at the close wanting 47s. 
cash and 47s. 24d. one month, with buyers near. Busi- 
ness was done in the afternoon at 47s., 46s. 11d., and back 
to 47s. cash, also at 47s. 2d., 47s. 1d., and back to 47s. 2d. 
one month; and there were buyers at the close offering 
46s. 114d. cash and 47s, 2d. one month, with sellers near. 
The market was dull at the opening yesterday, but it 
subsequently improved, and it was slightly better at the 
close than on the previous day. There were transactions 
during the forenoon at 47s. down to 463, 11d. cash, and 
buyers at the close were offering 46s. 11d. cash and 47s. 14d. 
one month, with sellers near. In the afternoon business 
was reported at 46s. lld. up to 47s. cash, also at 
47s. 1d. and 47s. 2d. one month, and buyers at the 
close were offering the top quotations, with sellers near. 
Business was done this forenoon at 47s. 0}d. at 47s. cash, 
also at 47s, 24d. and 47s. 2d. one month, the close being 
47s. cash and 47s. 2d. one month for buyers, with sellers 
near. In the afternoon there were transactions at 47s. 
cash and 47s, 2d. one month, and subsequently there were 
sellers at those prices, with buyers near. The fluctuations 
of the past few days have been only of limited extent, 
and the amount of business done in warrants has not been 
great, there being an indisposition to operate on the part 





both of speculators and genuine investors. Prices have in 
consequence remained comparatively steady, In the ship- 
building department a fairly good business is doing, and 
the local industries have plenty of work to keep them 
well employed, though in most branches rather low 
prices prevail, so that the profits being made are 
not what they ought to be. Last week’s shipments 
amounted to 14,884 tons, as compared with 14,054 
tons in the previous week, and 14,083 tons in the 
corresponding week of last year. There were sent to 
the United States 1350 tons; to Canada, 3223 tons; 
to India, 250 tons; to France, 660 tons; to Italy, 
190 tons ; to Germany, 2243 tons; to Russia, 1035 tons ; 
to Holland, 615 tons; to Belgium, 275 tons ; and lesser 
quantities to other countries. As reported by the most 
recent advices, the actual business doing in America is 
decidedly quiet, and the demand is to some extent duller. 
The home consumption is still on an extensive scale. In 
the hematite pig iron department the official quotations 
for Nos. 1, 2, and 3 brands in the usual proportions 
are from 49s. to 49s. 6d. per ton, f.o.b. at Cumberland 
ports ; and No. 3 is obtainable delivered on railway 
trucks at Glasgow Harbour at from 52s. 6d. to 53s. 6d. 
There are still 114 blast furnaces in actual operation, as 
against 110 at the same time last year. The stock of pig 
iron in Messrs. Connal and Co.’s warrant stores stood at 
585,078 tons yesterday afternoon, as against 584,794 tons 
yesterday week, the increase for the week being 277 tons. 


Finished Iron and Steel Trades.—There is a good deal of 
work in progress at most of the establishments where 
finished iron is made ; and the inquiries for plates, tees, 
angles, and bars for bridge building work are very brisk. 
Ship plates and angle bars are quoted, respectively, at 
61. 10s. and 6/. per ton less 24 per cent. discount. At the 
present moment there is a little dulness reported in 
respect of steel, but as there are numerous orders yet to be 
placed, buyers are holding off a little, and makers are 
somewhat stiff at their quotations, namely, ship plates, 
8l. 15s. to 97. per ton; boiler plates, 10/. 5s. to 10/. 10s. ; 
angle bars, 7/. 15s. to 8/. 5s. ; and rivet bars, 8/7. 10s. to 9/7. 
per ton, less the usual discount of 5 percent. Some pur- 
chases have recently been made under these terms, say 5s. 
per ton lower. 


The Coal Trade.—Prices of household coal have now been 
advanced all over, to the extent of 1s. per ton, and some 
coalmasters are looking forward to an early opportunity 
for adding another 1s. per ton to the price, but it is pro- 
bable that they will require to concede an advance of 6d. 
per day on the rate of wages paid to the miners, who are 
waiting and watching for their opportunity. In all de- 
partments there is a very buoyant condition of things, the 
demand being very large, both for home consumption and 
for shipment. 


Awards at the Amsterdam Exhibition.—A silver medal 
has been awarded to Messrs. Bowand M‘Lachlan, Paisley, 
on account of their steam steering gear shown at the 
Amsterdam Exhibition. Notification has also been made 
to Messrs. Caird and Co., that the jury have awarded to 
them a gold medal, on account of the models of steamers 
built by them and shown at the same Exhibition. 


Messrs. Steele and Co.—The foundry and engine works 
carried on by the firm of Robert Steele and Co., Greenock, 
have just been closed, that course of conduct being found 
necessary by the liquidators of the bankrupt estate. It 
is stated that the pr of the shipbuilding and engineer- 
ing works of the firm are to be sold off by public auction. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike of Miners at Wath.—At the Wath Main Colliery, 
one of the principal pits in South Yorkshire, a series of 
grievances has for some length of time existed among the 
men, and on Thursday evening, with a view of amicably 
settling matters, Mr. B. Pickard, the head of the York- 
shire Miners’ Association, along with a deputation, 
purposed waiting upon the manager, but that official re- 
fused to see them. A meeting of the men was _ subse- 
quently held, and Mr. Pickard strongly condemned the 
way in which the men had been treated, He urged them 
to be firmly bound together, and to have their grievances 
thoroughly and effectually ventilated. It was resolved 
that in case the manager again refused to see a deputation, 
the various questions be laid before the Executive Com- 
mittee, so as to be brought underneath the notice of the 
district, and that the masters be clearly given to under- 
stand that the Yorkshire Miners’ Association was in 
existence. 


Discovery of a Chalybeate Spring at Ilkley-—A spring of 
water has lately been found in Ilkley, which, from its 
intrinsic medicinal qualities, will doubtless prove a very 
vaJuable adjunct to the other attractions of this popular 
health resort, and tend to make it doubly popular. The 
water from the spring (which is situated in what is known 
as Heber’s Gill or Briery Wood, near to the far-famed 
Panorama Rocks), has been submitted to Mr. F. M. 
Rimmington, F.C.S., of Bradford, for analysis, and his 
report is of a highly-favourable character. 


Samuel Fox and Company, Limfted.—The annual 
meeting of the shareholders of this company has been 
held at the offices of Messrs. Burdekin and Co., Nor- 
folk-street. There was a good attendance of share- 
holders. Mr. James Halliday, of Manchester, one 
of the directors, occupied the chair. The chairman, 
in moving the adoption of the report and accounts 
for the past year, stated that every department in the 
works, except the Bessemer, had done well ; and as to the 
latter, it was pretty well known that the Bessemer busi- 
ness generally was in a state that admitted of improve- 
ment. At the present time the works were well em- 
ployed. The usual resolutions adopting the report and 








accounts, declaring the proposed dividend, and re-electing 
Mr. Fox as a director, and Mr. Alfred Allott as auditor, 
were then passed unanimously. The chairman, after 
giving information in reference to the Stockbridge rail- 
way, moved that the proceedings of the Board in reference 
thereto be adopted, which was carried. 


Progress of the Hull and Barnsley Railway.—The very 
rapid manner in which the work of constructing both the 
Hull and Barnsley Railway and the Alexandra Dock is 
progressing, may be gathered from the report which the 
directors of the company have issued in anticipation of 
the half-yearly meeting to be held on the 25th inst. The 
most difficult portion of the work, namely, the forma- 
tion of the tunnels, has already been accomplished, or 
nearly so. The report states that the tunnel at Brierly, 
674 yards in coat. completed, as are also the short 
ones at Weedley and Drewton. The long tunnel at 
Drewton is approaching completion, and that at South 
Kirby, 1200 yards long, will be finished this month. 
The ordinary road bridges and culverts, and accommo- 
dation work, have been practically completed on the 
main line, whilst the important bridges across the Rivers 
Air, Ouse, and Hull are waiting only the erection of 
their girders, these in the case of the two last bridges 
being already in course of elevation. The bridge over the 
Knottingley Canal is already completed. Preparations 
are being made for opening the railway from Beverley- 
road, Hull, to Howden next spring, and for this purpose 
the building of requisite stations between those points 
has commenced. The progress of the dock work is equally 
good. 

Miners’ Conference at Chesterfield.—On Saturday a con- 
ference of delegates representing collieries in various 
parts of Derbyshire, was held at the Sun Inn, Chester- 
tield, under the presidency of Mr. John Smith, of Danes- 
moor. It was reported that the appeal for funds to assist 
the miners of Staffordshire, who are out on strike, had 
been well responded to, and the secretaries had been 
instructed to forward the amount realised to the proper 
quarter. Some discussion took place as to the two 
demonstrations which it had been decided to hold 
in the county, and eventually it was agreed that 
the first should take place at Ilkeston on September 
8, and that Mr. Bradlaugh, M.P., Mr. Joseph Arch, 
and Mr. Lloyd Jones be invited to take part. The 
second demonstration, it was resolved, should be held 
at Chesterfield on Monday, September 10, and that 
the following should be asked to attend as speakers: 
Mr. Bradlaugh, M.P., Mr. Joseph Arch, Mr. Wilson 
(Durham Miners’ Association), Mr. B. Pickard (South 
Yorkshire Miners’ Association), and Mr. Brown (Stafford- 
shire Miners’ Association). The object of these two 
gatherings will be to ventilate miners’ grievances gene- 
rally, but especially to draw public attention to the in- 
creased use of safety lamps in the county, without any 
remuneration being allowed to the men, and also to 
strengthen the agitation in favour of an amendment of 
the Employers’ Liability Act. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
steady market, and the price of No. 3 was firmer. The 
amount of business done was confined to small lots for 
early shipment. As much as 39s. 6d. per ton was paid 
for some special brands, but g.m.b. were obtainable at 
39s. Buyers for future delivery still hang off, expecting 
that they will do better a month or two hence. Mean- 
while the price of No. 3 to the end of the year is 38s. 9d. 
per ton. Shipments from Middlesbrough up to date are 
not so brisk, being only 50,700 tons against 59,250 tons 
last month, and 60,000 tons in the corresponding month 
of last year. There is every prospect, however, of the 
exports being good for the remainder of the month. Owing 
to a dispute three of the Normanby blast furnaces at 
Middlesbrough are idle. 


The Manufactured Iron Trade.—The finishediron trade 
is steady at 6/. for ship plates and 5/. 10s. for angles less 
23 percent. at works for early delivery, but for future 
orders less money is accepted as most of the manufac- 
turers are not so well booked ahead as they are for the 
autumn. Hematite iron is dull, and prices are easier, 
49s, 6d. per ton net having been accepted for Nos. 1, 2, 
and 3 f.o.b. west coast ports. 


Engineering and Shipbuilding.—On the northern rivers 
there are no signs of bad trade, all the shipyards and engi- 
neering establishments being in full swing. During the 
past week a number of splendid steamers have been 
launched, and there are others being laid down as fast as 
the stocks are vacated. It is a fact, however, that owing 
to the continued low freights ship owners have no induce- 
ment to buy new vessels, and they are not ordering largely 
at present. Meanwhile, as we have said, the builders 
are exceedingly busy, and they are content to pay more 
attention to the present than the future, hoping for the 
best. Aftera good harvest there may be another turn ofim- 
proved trade all over the world, and shipbuilding for next 
year, the prospects of which have looked so discouraging, 
may be very much better than was generally anticipated. 


The Iron and Steel Institute.—Next month the Iron and 
Steel Institute will hold its autumn meeting at Middles- 
brough. Arrangements are being made by a local com- 
mittee for visitors to inspect the various iron and steel 
works, mines, and salt workings in the district. The 
proceedings are to terminate with a féte at Saltburn, 
one of the most charming watering places in England, 
about a dozen miles from Middlesbrough. 


The Coal and Coke Trades.—The demand for fuel is 
good, and quotations have an upward tendency. 
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FIVE-ROLL SUGAR-CANE MILL AND ENGINE. 
CONSTRUCTED BY MESSRS. OLAYTON, HOWLETT, AND VENABLES, ENGINEERS, LONDON. 
(For Description, see preceding Page.) 
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THE “DAPHNE” DISASTER. 

Tue report of Sir E. J. Reed, M.P., the Com- 
missioner appointed by the Government to inquire 
into the cause of the recent accident at the launch 
of the steamship Daphne—by which 124 lives were 
lost—is an important, and, in some respects, start- 
ling document. It shows up in bold relief striking 
deficiencies and errors in connexion with much of 
the shipbuilding and shipowning practice of the 
day, and even with the Government Department ; 
which is charged with the duty of preventing un- 
seaworthy ships being constructed and sent to sea. 
The disclosures made in the report cannot be said 
to be altogether new, as many persons have been 
more or less cognisant of them for some time ; and 
public attention has frequently been called to one 


or another of them. They have never, however, | atlaunching—and a very highside outof water should 
been brought together before in such a forcible and | capsize. Mr. Francis Elgar, who had investigated 
telling form, and have never been framed into an| the matter, and stated, in giving evidence on July 
official indictment and censure of so many large | 11, that he should attempt to account for the fact 
and important classes and interests. of the capsize, said it was very difficult ‘‘ to account 

The report distributes the blame for the Daphne | for a ship with Gin. of metacentric height, and 
disaster, and many other casualties to ships that are | with such a very high side out of water, capsizing 
frequently happening, in various directions: 1. The! at all. One can understand, from the ordinary 
general practice of shipbuilders in not making | notions about stability, that such a ship on launch- 
fuller and more exact scientific investigations of | ing might easily oscillate, but one cannot, with the 
the qualities of their ships, than they have been in | information that has been published up to the pre- 
the habit of doing, is blamed. In the case of the | sent time on the subject, easily understand her— 
Daphne it says, ‘‘The builders should have| even with no metacentric height at all—capsizing. 
calculated the initial stability of the vessel, | But, of course, one’s opinions are formed by the 
and finding it as small as it was—as they should | investigations that have been made, down to the 
have done—they should have naturally altered | present time, into the subject, and the investiga- 
the conditions of the launch. ButI cannot, with) tion of complete curves of stability has been 
a due regard to what is just, fail to qualify this| confined, so far as I am aware, entirely to 
statement by pointing out the relation of this case to | deeper draughts than launching draughts. It has 
the general practice of shipbuilders and shipowners | never yet occurred to anybody, so far as I am 
and to the grave defect in the assumed theory of the | aware, to calculate the actual curve of stability of 
stability at the light draught which this disaster|a ship at her launching draught. The general 
has been the means of disclosing.” In another | belief in the profession is that if a high-sided ship 
part of the report it is stated, ‘‘I am of opinion | has any metacentric height at all she will have a 
that no such calculations as would usually be made | large range of stability.” Mr. Elgar went on to say 
either at Linthouse, or at many scores of other | that, so far as our information down to the present 
private shipbuilding establishments, would have | time has gone, it has appeared to show that a high- 
been likely to develop the real state of the ship.” | sided vessel, with even little or no metacentric 
2. The manner in which shipowners often act with | height, might have a very large range of stability, 
reference to the design and construction of a ship | and that the stability would go on increasing as she 
is also blamed. ‘‘The truth is that frequently it | inclined till the upper edge of the deck became im- 
is not upon any defined principle that the propor- | mersed to some extent, while beyond that point 
tions of mercantile steamships are fixed.” . . | there would still be great righting power. He said 
‘*The specification (of the Daphne) was based | that there had not been time to construct a curve of 
upon the experience of the company, and rested in | stability for the Daphne before the opening of the 


no degree upon any exact calculations whatever, 
so far as I have been able to discover.” Mr. Brand, | 
one of the managing owners of the Daphne, 
said, it has hitherto been the practice of the 
company to leave the responsibility of investi- 
gating the designs of ships solely to a gentleman 
who had not been trained in any way as a naval 
architect, and who admitted in evidence, did not 
himself feel competent to determine the elements | 
of a ship’s stability. The Commissioner naturally 
expresses the opinion that the system pursued in | 
this and many other cases ‘‘ of entrusting the over- | 
seeing of ships, throughout their construction and | 


inquiry ; butit might be seen, from considering the 
stability of a prism having asquare section, that the 


| stability of a ship might be of an entirely dif- 


ferent character at very light draughts to what the 


| general notions he had described would indicate. 


If such a body of square section were floating in 
stable equilibrium upon one side at a light draught, 
it was easy to see that there might be conditions 
under which the side which was initially upright 
would cease to furnish righting power as the body 
inclined ; and the tendency might be to fall over 
upon, or near it, and find a new position of equili- 
brium there. Similarly in the case of a ship 


equipment, exclusively to persons who are unable | floating at a very light draught, although its be- 
to judge of the effects which enforcement of their | haviour would not precisely correspond with that 
requirements may produce upon stability and other | of a body of square section, it might approximate 
vital qualities, is an essentially bad and dangerous | to it ; and it was probable that there are conditions 


one. 3. The Board of Trade are censured for their 
failure to perform the duties they are charged 
with, of preventing ships from being built and 
sent to sea in an unseaworthy condition. The | 
report states that vessels capsize and disappear 
at sea, and the word ‘‘ missing” is recorded | 
against them in an official return. Yet ‘no! 
means exist, notwithstanding all our shipping legis- 
lation, for insuring that the facts will be brought 
to light; indeed, at the official inquiry which 
follows under the present conditions, the question 
of stability may not even be mentioned.” . . . 
‘* The recent Legislation of Parliament has, in my | 
opinion, been much less efficient in preserving life | 


under which the high side out of water might cease 
to resist a continuous inclination, and the tendency 
might be for the vessel to fall over upon her side or 
capsize. Mr. Elgar said that this was precisely 
the state of things which appears to have existed 
in the s.s. Hammonia, a vessel built by Messrs. J. 
and G. Thomson last year, and which had capsized 
inlaunching. The curve of stability was calculated 
for her after the accident, and it was of a most sur- 
prising character. Mr. Biles, the naval architect to 
Messrs. Thomson, put in the curve of stability of the 
Hammonia, which showed that her stability when 
launched reached a maximum at about 33 deg. of in- 
clination, vanished at 53 deg., and became positive 


and property at sea than it might have been had | again at a little less than 90deg. Mr. Elgarand Mr. 
the Board of Trade understood and recognised | Biles both said very emphatically that they were 
the very large extent to which the question of | firmly convinced, after making these investigations, 
‘stability’ of necessity enters into the design, con- | that ships are often launched in the belief that they 
struction, stowage, load-line, freeboard, and almost | are quite safe, when in reality they may be ina state 
every other subject with which the Board has to | involving risks of which the builders have no con- 
deal in regulating merchant shipping matters.” ception. The Commissioner states in his report that 

These are serious and sweeping charges to make | he does not think these witnesses in any way exag- 
against those who are responsible for the efficiency | gerated the risks which must have been run at 
and seaworthiness of British mercantile shipping. | launches since the introduction of modern vessels 
They cannot be allowed to pass unnoticed, but will | with small metacentric height at launching draught. 
have to be either confuted or admitted. The} The reason for this exceptional and surprising 
interests at stake are too great to allow of indiffer- | state of stability under certain conditions at light 
ence or neglect. The public mind will have to be| draughts, is clearly to be found in the fact of the 
satisfied upon the points raised by Sir Edward | bilge being lifted out of the water at comparatively 
Reed ; and particularly’upon the question as to the | small angles of inclination. The effect of raising 





mannerin which the marine department of the Board | 
of Trade performs its duties. It is high time, in 
view of the great and widespread dissatisfaction 
which exists upon this matter, that an exhaustive | 
inquiry be made into the efficiency of the depart- 
ment, and as to the best means of improving it, and 
making it better qualitied for the responsible duties | 
it is expected to perform. 

The real point of the report is, however, the! 
accident to the Daphne, and why it occurred. It has | 
surprised many persons who are acquainted with the 
theory of the stability of ships that a vessel with a 
few inches of metacentric height—as the Daphne had | 





the bilge is to reduce the moments of the wedges of 
emersion and immersion, precisely as immersing the 
deck does in a vessel of low freeboard. The one 
case is the complement of the other. A low free- 
board causes slow growth and small range of 
stability ; and a light draught has the same effect. 
The reasons are similar in each case. Between 
these two extremes will be found a state of stability 
which is correctly represented by the general 
opinions as to growth and range above described. 
It was already known that these required modi- 
fication if the freeboard was so small as to 
immerse the deck edge at a small angle of 
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inclination ; it is now seen that the further quali- 
fication is necessary of regarding them as correct 
only for draughts, at which the bilge is not 
soon emerged. By regarding the effect of light 
draught as analogous ta that of low freeboard, on 
account of the similar effects produced in the 
moments of the wedges of immersion and emersion, 
any confusion of ideas that may exist upon the 
subject of stability at various draughts may soon 
be dispelled. 

The above is the only addition that has been 
made to the stock of published information upon the 
theory of stability, and it is of a simple character. 
It has been well known to many for some time and 
acted upon in practice, but apparently never formu- 
lated and laid down in a manner that brought it 
readily within thereach ofstudents. Sir Edward Reed 
considers that the fact of the exceptional character 
of the stability at the light draught not having 
been published and brought prominently before 
the notice of shipbuilders makes it impossible to 
blame Messrs. Stephen for the accident. He says 
that there lay behind everything, ‘‘the undis- 
closed question of very small angular stability 
which in this case proved so fatally deficient.” 
He refers to ‘‘the grave defect in the assumed 
theory of the stability at the light draught which, 
as we have seen, this disaster has been the means 
of disclosing.”” The Commissioner further says, 
‘**it is possible the Daphne might have remained 
safely afloat, but for the fact that in her case very 
small initial stability appears to have been unex- 
pectedly associated with such a surprisingly small 
growth of stability as she inclined that the power of 
recovering from an inclining or rolling movement 
was largely wanting in her case. This disclosure 
is of the most important character, and reveals a 
state of things with which only scientific investiga- 
tion can deal effectually, and which must be so 
dealt with if further disasters are to be avoided.” 

In this article we have only attempted to con- 
sider the chief point that developed itself during 
the inquiry, and upon which the main questions of 
the cause of the accident and responsibility for it 
turned ; and also as to the manner in which blame 
was distributed in various quarters by the Com- 
missioner. There were many minor matters, in- 
directly connected with the disaster, brought for- 
ward in evidence and discussed ; and the Com- 
missioner has dealt with them in his report ; but 
we must refer our readers to the report itself for 
information respecting these—where it will be 
found in great detail. We publish a part of it on 
another page, and shall give the remainder in our 
next issue. 








THE GOVERNMENT PATENT BILL. 

Srxce our last article on this subject the Bill 
has undergone certain modifications, some of which 
are by no means improvements. 

It will be remembered that the Bill, as amended 
by the Standing Committee on Trade, provided 
that if after an application had been made, but 
before a patent had been sealed, an application 
was made accompanied by a specification bearing 
the same or asimilar title, it should be the duty 
of the examiner to report to the comptroller 
whether the specification appeared to him to com- 
prise the same invention ; and, if he reported in 
the affirmative, the comptroller should give notice 
to the applicants that he had so reported. This 
was a very desirable addition to the Bill, made at 
the instance of the Institute of Patent Agents ; but 
we regret to find in the Bill, as amended in Com- 
mittee on re-committment, an additional sub-sec- 
tion, according to which, where the examiner reports 
in the affirmative, the comptroller may determine, 
subject to an appeal to the law officer, whether the 
invention comprised in both applications is the same, 
and if so he may refuse to seal a patent on the ap- 
plication of the second applicant. In other words, 
if the comptroller (and in the event of appeal, the 
law officer) on a cursory investigation, shall happen 
to jump to the conclusion, rightly or wrongiy, that 
the inventions of two separate applicants are 
alike, the second applicant will be denied a patent, 
and will have no remedy. The extreme danger of 
this innovation will be recognised by those who 
appreciate the practical value of many improve- 
ments of a seemingly trivial description, such as 
are frequently met with in these days of rapid 
progress. Assuming a specification such as that of 
Dobbs (which, as is well known, was after pro- 
longed and costly litigation, ultimately held not to 





anticipate the subsequent patent of Betts, for 
capsules) to be followed by one such as that of 
Betts, then it would be competent for a comp- 
troller-general, having no knowledge of the art 
of making capsules, to decide that the inven- 
tion disclosed in the second specification was anti- 
cipated by the earlier specification, and to refuse 
a patent; and this decision might, and very 
probably would be confirmed by a law ofticer as 
ignorant of the subject-matter as the comptroller. 
When the validity of a patent is tried in a court 
of law weighty evidence is usually available 
to show what have been the results attained 
by the use of the invention in actual practice. 
Moreover, the value of the evidence adduced is 
tested by cross-examination. But the case of an 
invention the subject of a pending application for 
letters patent is altogether different. On a mere 
comparison of two provisional specitications, it 
would, in very many cases, be quite impossible for 
even an expert to determine whether the two dis- 
closed the same invention ; indeed we should be very 
sorry ina case of any nicety te be bound by the 
opinion of such an one based on a comparison of 
even two complete specifications. Heretofore, even 
where an application has been opposed on the 
ground of the invention having been anticipated, 
the law ofticers have usually given the applicant the 
benefit of any doubt. Yet, unquestionably, patents 
have been improperly refused owing to inability 
of law officers to realise patentable differences 
between two things resembling each other some- 
what closely on paper. Under the proposed new 
law such mistakes and consequent Injustice may 
be expected to arise more frequently. It has 
not been deemed sufticient to empower a comptroller 
to refuse a patent on the report of the examiner, but 
the grounds on which an application fora patent may 
be opposed, have been added to by providing that 
opposition may be entered on the ground of the ex- 
aminer having reported to the comptroller that the 
specification appears to him to comprise the same 
invention as comprised in a specification bearing 
the same or a similar title, and accompanying a 
previous application. What a delightful prospect 
is here afforded to the British workman, who shall, 
after necessary economies, have set aside the sum 
of one pound, obtained a stamped form of applica- 
tion at the Post Office, filled it up and posted it to 
the Patent Office. Should he by chance have filled 
up the paper in such a way as to escape objections in 
point of form, he may be less fortunate as respects 
the view taken by the examiner on a comparison 
with some previous specification. In this case the 
prior applicant will receive a notification as well as 
the British workman ; and should the latter, after 
meeting with a refusal of his patent at the hands 
of the comptroller, manage to prevail upon the 
law officer to allow it, it would seem he will still 
be entitled to the pleasurable anticipation of an 
opposition on the same ground by the prior ap- 
plicant; firstly, before the comptroller, and after- 
wards on appeal before the law officer. Presum- 
ably the second schedule to the Bill does not fully 
disclose the amount of the fees payable in such a 
case. 

In view of such provisions it may be well doubted 
whether the reduction of the fees on application 
and on the complete specification will prove to be 
so great a boon as might at first sight be supposed, 
even when taken in conjunction with the facilities 
intended to be afforded for the purchase of forms 
at post offices, and the transmission of documents 
through the post. Indeed, it is thought by some 
and with good reason—that these so-called facilities 
will prove disastrous not only to inventors of limited 
means, but also to the Patent Office. The know- 
ledge that he may step into a post office, purchase 
a form, fill it up, and post it to the Patent Office, 
will induce many an unfortunate inventor to do 
that which will result not only in the wasting of 
hardly earned money, but alse in the loss to him of 
his invention. Even if it were intended to re- 
organise the Patent Office on an adequate scale with 
acompetent head, it would not be legitimate to 
conduct the establishment after the manner of an 
extensive patent agency. The clear duty of the 
Patent Office officials under the Bill will be simply 
to reject those documents which are not properly 
prepared. It will not be within their functions 
to take the responsibility of advising applicants 
and amending their documents. Whether, how- 
ever, underpaid examiners will in some cases be 
weak enough to accept bribes, and in consideration 
thereof work for applicants, remains to be seen. 





If rumour is to be credited precedents for such 
action on the part of examiners might be found 
abroad where preliminary examination obtains. But 
even with an examiner’s assistance the applicant, 
who has no better adviser to fall back upon, will 
run great risk of having a patent that will turn out 
of little or no value should it come to be tested in 
a court of law. 

Fortunately the scope of the examination pro- 
posed is more limited than is the case in some 
foreign countries, as the question of novelty will 
not be gone into beyond a comparison with prior 
applications still pending. This brings to mind a 
matter the importance of which will be largely in- 
creased should the Bill become law. We refer to 
the indexes and abstracts. On this point we have 
observed that a question was recently asked in the 
House of Commons by Sir E. Wilmot. He 
desired to know whether the revised index of 
patents promised some time ago to the Asso- 
ciated Chambers of Commerce had been com- 
pleted, and, if so, when it would be published. 
Mr. Chamberlain said that he was not aware that any 
promise had been made on the subject. But he 
was informed that a revised index between 1817 and 
1852 was nearly completed, and that the very im- 
portant index from 1852 to the present time would 
be proceeded with almost immediately. He had, 
in view of the passing of the Patents Bill, asked 
for a report of such matters as might be required if 
the Bill passed into law. 

This reminds us that some years ago a large staff 
was organised for preparing a revised index of the 
patents under the old law. We find, on reference 
to the Law List, that the indexing and abridging 
staff consists of no less than seventeen persons 
under the superintendence of a Mr. Michell. 
Nevertheless the abridgments come out very 
slowly, and we think it high time that some of the 
results of their labours in the way of indexing 
should be visible. 


THE BOILER-MAKERS AND IRON 
SHIPBUILDERS. 

In many respects the history of the Boiler- 
Makers and Iron Shipbuilders’ Society, during the 
last six or seven years, is more remarkable than 
that of any other trade society. At the close of 
1874 it had a balance standing to its credit of 
52,086]. ; this dwindled down year by year, unti 
at the close of 1879 it had but 9195/., and had some 
outstanding liabilities to meet out of that sum. At 
one moment it looked as though there was nothing 
before it but a disastrous collapse ; the last three 
years have completely changed the whole aspect of 
affairs. 

The annual report for 1882 consists of 184 pages, 
and twenty-four of introductory matter, tables, 
summaries, and the like. The branch reports 
occupy 137 pages, and four pages are devoted to 
an abstract of their accounts. The remainder of 
the volume is taken up with various accounts, lists, 
and miscellaneous matter of special interest to the 
members of that trade. 

The total number of branches is now 187, and 
of members 27,408. At the commencement of 1880 
the total number of branches was 168, the entire 
membership being 17,400, and the accumulated 
funds only 9194/. 19s. The increase has been in two 
years 19 branches, 10,008 members, and 72,1491. 9s. 
infunds. The Society is registered under the Trade 
Union Acts, and extends to Scotland and Wales. 

The total income of the Society for the past year 
was 67,3601. 13s. 3d., being an increase over 1881 of 
10,7351. 18s. 8d. The principal sources of income 
were as follow: Contributions, 57,523/. 9s. ; 
entrance fees, 3937/. 1s. 7d. ; bank interest, 11471. 
9s. 1d. ; rules, cards, reports, emblems, &c., 896/. 
3s. 5d. ; fines, levies for various funds, &c., 3524. 
15s. 9d. ; the remainder consists of cash returned 
under several heads. 

The total expenditure for the year was 36,2931. 
13s, 11d. ; the principal payments being for benefits 
as follow : 

Out-of-work benefit, fares to jobs, 

Sick benefit ... ase a 
Superannuation allowance 

Funerals - ms ot 

Accident bonuses ore 

3enevolent grants ... as 

Labour disputes of all kinds 1,652 


Total 22,741 12 5 
The amount paid to out-of-work members is less 


d. 
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than in any year since 1872. Under the head of 
benevolent grants sums are granted to widows and 
orphans, as well as to members in distressed circum- 
stances. Superannuation is gradually growing in 
amount; in 1867 the total paid was 5071., or 1s. 44d. 
per member; last year it amounted to nearly 
2s. 2d. per member. The cost per member dim1- 
nishes for all other benefits in proportion to the 
Society’s increase in numbers; in this one it is 
quite the reverse. The cost of labour disputes is 
not large, all things considered ; one of the reasons 
why it is usually somewhat high in this branch of 
trade is because a good deal of the labour is piece- 
work, and frequent disputes arise as to prices and 
payments; but they are generally unimportant 
affairs, seldom very serious. 

The cost of management, as given in the report, 
may be summarised thus : 


Salaries, &c. ; executive council, £s. d. 

including fares a cia 148 19 2 
Salaries, cg general secretary 

and assistants. as a 273 0 0 
Salaries, &c. ; presidents and vice- 

presidents eg te Dea 210 14 1 
Salaries, &c.; branch secretaries, 

187 lodges... oe om a 1,345 2 2 

Salaries, &c.; branch treasurers 347 16 0 

re . stewards 36112 9 

ee » guardians 74 3 8 

ja a auditors 199 0 6 

Ma as surgeons 3,366 1 11 
District committees, delegates’ 


salaries and expenses on mis- 


sions, &e. ... ee He ie 1,277 0 6 
Trustees 41/., and banking ex- 

penses, 122/. 19s, 10d... nee 163 19 10 
Branch secretaries, extra for 

annual returns io - 53 5 10 
Printing and stationery—reports, 

rules, emblems, &c. —... ks, 1,737 1 2 
Postages, parcels, telegrams, 

money orders, &c. 352 17 


Rents, halls, fuel, gas, rates, re- 
movals, &c. ag ree dei 
General lodge expenses for all 
branches ... eo a a 
Lodge properties purchased and 
repairs... en ae 
Law costs and charges 


3 
73219 4 
1,420 12 1 


14412 7 
275 10 0 


Total cost 12,484 8 10 


This sum appears to be very large, considering 
that the total expenditure was only 36,293/. 13s. 11d. ; 
but one item oughtto be transferred to sick benetit 
account, namely, surgeons’ fees, 3366/. 1s. 11d., 
which reduces the amount to 9118/. 6s. 1ld. A 
further reduction must be made of 896/. 3s. 5d. 
received by the sale of reports, emblems, rules, 
cards, &c. ; and of 144/. 12s. 7d. expended in the 
purchase and repair of property, of various kinds ; 
thus leaving 80771. 10s. 11d. as the total cost of 
management, all things inclusive. The remainder 
of the expenditure consisted of grants to other 
trades, and to the Parliamentary Committee of the 
Trades Union Congress, 125l.; cash returned, 
127/. 13s. 3d. ; deficiencies and cost of new lodges, 
17. 11s. 8d. 

The general office accounts are included in the 
foregoing summary, but they are given in minute 
detail in the report. The income amounted to 
2913/. 18s. 1d., consisting of balance from previous 
year, interest on capital, contributions from various 
branches, and balances, fines, and miscellaneous 
items. The expenditure amounted to 28611. 7s. 7d. 
The general secretary's salary is 156/., and the assis- 
tant’s salary 117/. Rent, fuel, gas, rates and taxes, 
85/. 18s. Gd. Council meetings, 4594 hours, at 6d. 
per hour, 1141. 17s. ; fares to meetings, 341. 2s. 2d. ; 
the remainder being chiefly for printing and sta- 
tionery supplied through the general office. 

The cash balance at the end of the year was 
81,344]. 8s. ; at the end of 1881 it amounted to 
50,2771. 8s. 7d.; showing a net increase of 
31,0661. 19s. 5d. during the year. The arrears 
due amounted to 5943/. 12s. 8d., so that the total 
worth of the Society at the commencement of this 
year was 87,288/. Os. 8d., exclusive of stock, goods, 
and chattels. 

The Society lost by death 182 members, and 
106 members’ wives ; the average ages of the former 
were 42 yearsand eleven months ; and of the latter 
38 years and seven months. The cause of death 
is given in each case. Eleven members were 
awarded 100/. each, and five 50/. each, as some 
slight compensation for personal injuries, causing, 
to.a greater or less extent, permanent disablement. 

The following summary shows the total amounts 
paid away in the several benefits during the last 





sixteen years-— 1807 to 1882 inclusive : 
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Sick benefit oF ra ee 116,318 
Surgeon’s fees for attendance, &c. . 33,604 
Funerals—members and their wives 26,857 
Superannuation allowance - 21,333 
Accident bonuses a “a4 10,092 
Out of work—home donation . . 33,510 
pe travelling relief a 101,184 

ee fares to situations ae 1,679 
Total for benevolent purposes 344,577 
Total cost of labour disputes 46,525 
Grand total 391,102 


Besides which a large sum, the exact amount not 
stated, was given in the shape of benevolent grants 
to distressed members, widows, and orphans ; and 
to other trades, during the same period, when 
engaged in labour disputes. 

The opening pages of the report review the 
progress of iron shipbuilding during the past six 
years, and forecast, to some extent, the prospects 
of the trade during the current year and the earlier 
part of 1884. The conclusion is that the orders on 
hand are sufficient to keep the whole of the men 
fully employed during the remainder of the present 
year and well into the next year; in the Clyde 
district, it says, the workmen cannot turn out the 
work fast enough, ‘‘even with night shifts’ One 
large firm of steam-engine builders in Lancashire, 
it is stated, has orders already booked which ‘‘ will 
keep their shops in full work for years.” Altogether 
the prospects are hopeful, strikes are avoided, 
labour difficulties are few, the men are well paid, 
fully employed, and the entire industry is pros- 
perous. In the June number of their monthly 
reports, fifty sets of rivetters are advertised for, 
besides platers and others for one firm in Belfast ; 
‘*constant employment in a good shop,” being 
offered as an inducement to workmen to migrate 
thither, and the heads of the firm, and of other 
firms in Belfast, are said to have shown the general 
secretary of the Society marked attention, on the 
occasion of his recent visit. The reason for this 
may be gathered from an incidental reference, in 
the June report of this year, to the present state 
of trade, wherein the secretary states that taking 
the members of the union as a whole, ‘‘ every man 
does more than seven days’ work per week, the 
year round. Itis obvious from this that employers 
are running after workmen just now instead of 
workmen hunting for employment. This Society 
imposes fines upon members who neglect their work 
to the inconvenience of the employers; two were 
fined 2/. each last month, and several were cau- 
tioned for ‘‘ losing a deal of time,’ and reminded 
that if the same occurred again they would be dealt 
with severely. The warning may be disregarded 
by some, but the intention is good, and may prove 
beneficial. 

HONIGMANN’S FIRELESS 
LOCOMOTIVE. 

THE fireless engine of Mr. Honigmann, to which 
we referred in last week’s issue (see page 156 ante), 
has created a considerable stir on the Continent, 
and has been hailed by some of our contemporaries 
as an epoch-making invention, for which they 
predict a future more brilliant than that of elec- 
tricity, as the new engine will run and work any- 
where without any conductive connexion with some 
station being necessary. When the boiler has been 
charged the engine is ready for use, and works like 
any ordinary engine ; but after the steam has per- 
formed its ordinary duty in the cylinder, it supplies, 
by becoming condensed, the heat which produces a 
fresh portion of steam, and the more quickly the 
piston works the more force will be liberated. The 
engine thus appears to be its own source of power, 
and to savour somewhat of the perpetuum mobile. 
The limit of action, from want of coal in the ordinary 
case, here sets in with want of strong caustic soda, 
which by the continuous absorption of steam finally 
becomes too diluted. When the engine has thus 
exhausted itself, both the water and the soda 
solution have to be drawn off, the soda to be con- 
centrated again by evaporation, the boiler to be re- 
filled with water of the required temperature. A 
continuous process is, therefore, with the present 
arrangement at any rate, impossible. To Mr. 
Honigmann is due the high merit of having inge- 
niously applied and rendered fit for commercial, and 
under certain conditions effective use, a principle 
which, although known long before the idea of prac- 
tically applying electricity was more largely venti- 
lated, and although its utilisation did not necessitate 








the removal of the numerous obstacles which barred 
the progress of its now so successful rival, has still 
remained undeveloped until now, when general 
attention seems to be rather diverted from’ the 
steam engine. 

In England, the first observation of the property 
of saline solutions to become by the absorption of 
steam heated up to their own higher lieing boiling 
points, was probably made by Faraday. When 
about to publish his discovery in the Journal of 
the Royal Institution, Faraday was informed by 
Dr. Ure, that according to M. Clément, the fact 
was already known in France, and he decided in 
consequence to refrain from any publication in the 
Journal of the Royal Institution, but to send a 
detailed report on his researches to the Annales de 
Chimie et Physique.* His communication was 
printed with some remarks from the pen of Gay- 
Lussac (then editor, together with Arago) which 
remarks Gay-Lussac trusted would not be in- 
terpreted by Faraday in an unfavourable way. 
Faraday held a thermometer in a current of steam 
until the mercury steadily marked 212 deg. ; then 
when a little powdered nitre was placed on the bulb, 
the mercury rose up to 234 deg. Various other 
salts, sugar, and also caustic potash gave similar 
results, the potash being particularly effective for 
two reasons. Pure water has, under normal pres- 
sure, one fixed boiling point beyond which it 
cannot be heated. By adding particles of any 
soluble substances (the mere suspension of earthy 
matter, &c., would not make any difference), the 
boiling point is raised as these particles condense 
the vapour, and the heat thus liberated is capable 
of further heating the solution. The production 
of artificial cold by mixing snow and ice is due to 
the same cause, although the effect is the very 
opposite. In the case of caustic potash or sul- 
phuric acid, this effect is increased by the heat 
generated by the chemical combination of the 
respective body with water. Whether there is 
really’a difference in principle between an ordinary, 
physical solution of sugar, for instance, in water, 
and the chemical combination productive of great 
heat, between potash and water, as Faraday then 
assumed, is still an open question ; the majority at 
present perhaps deny such a difference. Faraday 
further observed that the same additional 22 deg., 
whick may be imparted to a nitre solution by steam of 
212 deg., would also result froma similar treatment 
with overheated steam under high pressure; but 
he did not believe that this peculiarity of saline solu- 
tions would admit of any practical application be- 
sides, perhaps, heating syrups and lyes. He also 
mentioned that the ignorance of this fact had led to 
erroneous statements about the temperature of 
steam which, in his opinion, was always 212 
deg., no matter whether it arose from pure 
water or salt solutions; a thermometer placed 
above a boiling mixture might indicate higher tem- 
perature, because particles splashed on to the bulb 
would create an increase of temperature if the 
bulb was not carefully kept clean. Gay-Lussac 
disagreed as to the temperature of vapours. This 
is another not quite settled question ; in general, 
however, Gay-Lussac’s views are at present en- 
dorsed, and have been confirmed also bythe more 
recent investigations of Mr. Magnus, who found 
that the vapour above a liquid becomes con- 
tinuously hotter with the liquid itself, though pro- 
bably not to the full degree, the vapour remaining a 
little the cooler of the two. Gay-Lussac held, both 
on theoretical and experimental evidence, that the 
temperature of a vapour must be that of the liquid 
film with which it is in immediate contact. So 
long as the steam is not formed in abundance, it 
will not show a temperature higher than 212 deg., 
because it is easily cooled again, having a 
comparatively low specific heat; if atl cooling, 
however, is prevented and steam is produced in 
abundance, the above law will be proved correct. 
In a water column 33 ft. high, capable of balanc- 
ing the atmospheric pressure, vapour of 251 deg. 
can be formed in the lower part; in entering 
higher strata with less pressure, this vapour will 
become dilated and cooled; and finally escaping 
at the surface, it will only have the temperature 
of boiling water. Saline solutions, however, 
capable of condensing steam in proportion to 
the molecular affinity of the respective salt, will 
yield steam of their own temperature. With re- 
gard to the historical side of the question, Gay- 
Lussac adds that he, as well as Clément and 
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Desormes, had made Faraday’s observations a dozen 
years previously ; none of them had written about 
it or more minutely investigated the matter, as this 
peculiarity was a necessary consequence of the 
power of salts in solution to retard ebullition ; 
and because it would follow that the temperature to 
which a saline solution might be raised by absorp- 
tion of steam must be that of its own boiling point, 
a fact which Faraday’s experimental table published 
on this occasion confirmed. We cannot say that 
this peculiarity has been forgotton, as the experi- 
ment is not unfrequently made in physical labori- 
tories ; yet none before Mr. Honigmann seems to 
have perceived how easily and effectively it can be 
rendered useful. 


THE FERRANTI DYNAMO MACHINE. 

In view of the great extension of electric light- 
ing which is anticipated upon the passing of the 
numerous provisional orders now before Parlia- 
ment, and more particularly in readiness for the 
needs of their own district of Hampstead, Messrs. 
Ferranti, Thompson, and Ince have been making 
more powerful types of their machines, and at the 
same time have introduced many changes which 
have resulted partly from their extended experi- 
ence, and partly from the altered conditions of 
large machines as compared with small ones. 

The dynamo which we illustrate on the opposite 
page is one of these, and is designed to supply 5000 
lamps, each requiring a current having an electro- 
motive force of 200 volts., and an intensity of 
.33 amperes. It comprises three principal parts, 
each of which is self-contained. These are the 
armature (Fig. 2) and the two sets of field magnets 
(Fig. 3). “The former consists of two dises or bosses 
insulated from each other and from the shaft, and 
carrying between them an insulated brass ring. 
To the periphery of this ring there are fastened at 
equal intervals eight copper strips lj in. wide and 
1.75mm. thick, and these strips arethen bent intothe 
undulating form shown in Fig. 2, each strip making 
the circuit of the sinuous periphery of the armature 
twice, and being secured at its outer end to a rivet 
in electrical contact with one of the discs. Thus, 
as the strips are divided from each other by in- 
sulating material, there are eight parallel circuits 
around the armature, each starting from the in- 
ternal brass ring and ending, after two complete 
revolutions, at one of the bosses. At either side 
of the armature is a collector ring, one of them 
being joined by a heavy copper connexion (Fig. 2) 
to the internal brass ring, and the other to the 
opposite disc, so that the two rings form the 
terminals of the armature circuit. The current is 
not taken off by brushes in the usual way, but by 
solid rubbing pieces (Fig. 3) which embrace both 
sides of the collector rings, and are held up to their 
places by springs. The current is led from these 
collectors down heavy copper bars enclosed in a 
casing on the outside of the framing (Fig. 1), to two 
terminal studs, by which it is transmitted to the 
main leads. The outside diameter of the armature 
is 56in., and its speed rather less than 1000 revo- 
lutions per minute, at which rate it willfurnishabout 
2000 amperes of current with an electromotive 
force of 200 volts. As the machine is separately 
excited from an independent generator, and as its 
internal resistance is exceedingly small in com- 
parison with that of the outside circuit, to which 
it will be applied, it follows that the difference of 
potential at the terminals will be sensibly constant 
for a given speed, whether there be few or many 
lamps in action, and that these will burn with 
the same brilliancy whether a part or the whole of 
them be lighted. Further as the amount of current 
in circulation varies exactly with the number of 
lamps in action, the power absorbed by the machine 
rises and falls with the amount of light produced, 
and there is no waste of fuel at the time when the 
demands for current are but slight. 

Although the armature shows considerable im- 
provement in detail from the form in which it 
originally appeared, yet it is in the field magnet that 
the most striking alterations are to be seen. There 
are thirty-two magnets on each side alternately 
north and south, each north pole being confronted 
by a south pole, and likewise having a south pole 
on either side ofit. The cores of the magnets are 
cast with the framing, which, as shown in Fig. 3, 
is made in halves, and thus by the removal of six 
bolts the machine may be divided in the centre, 
and the whole of the internal parts laid open for 
inspection, while at the same time there is no 


danger of accidents from parts jarring loose and 
getting into the path of thearmature. The magnet 
cores are excited by a current circulating among 
them through a system of copper bars. These are 
of rectangular section } in. by fin., and are bent 
in a special machine to a shape somewhat like 
that of the conductor in the armature. Supposing 
the cores to be numbered 1, 2, 3, &c., the tirst bar 
will pass over 1, under 2, over 3, under 4, and so 
on ; the second bar will pass under 1, over 2, under 
3, over 4, and so on for the whole 9 bars and 32 
cores, and thus each core will be completely sur- 
rounded both at its sides and ends by copper con- 
ductors. The exciting current will flow in the 
front or outermost bar down between 1 and 2, up 
between 2 and 3, down between 3 and 4, and so 
on ; in the next bar it will follow the same course, 
and so through the whole nine, the connexions 
being made in such a way as to secure that 
the current in all the conductors between each 
pair of cores shall flow in the same direction. In 
each undulation of the bars there are four plugs 
of insulating material inserted, and these act as 
distance-pieces to keep the metal out of contact. 
Likewise a groove is cut along each corner of the 
cores, and a key of insulating material inserted 
into it to keep the copper and the iron apart. 
The current from the excitor enters at one of the 
upper studs (Fig. 1), traverses one set of copper 
bars, is then conveyed to the other set by a con- 
necting bar omitted in the figure, and finally 
emerges at the second terminal. As the resistance 
of this circuit is exceedingly small, the Ferranti 
Company have had to construct a special exciting 
machine which we hope to illustrate shortly. 

The mechanical details of the generator have 
been designed with great care. Each bearing has 
an oil cup of the usual form, and in addition to 
this three oil pipes in connexion with a pump driven 
by the countershaft, and through these latter 
lubricants can be forced if the ordinary means fail 
to keep the bearings cool ; all the parts are made 
interchangeable, and the whole machine can be 
entirely taken to pieces in a short time. At pre- 
sent we are not in a position to give any account of 
its performances, but as we believe that no other 
firm, except the Telegraph Construction Company, 
has as yet attempted the manufacture of a machine 
at all commensurate with the ambitious schemes of 
public lighting which have been put forth, we are 
sure that the public will await with interest to 
learn how much success has attended this attempt 
to provide apparatus for electric light undertakers 
suited to the responsibilities they have undertaken. 








NOTES. 
Licut STaNDARDS. 

M. Mownter, director of the laboratory installed 
at Paris (by the gas companies) for the study of 
electricity, has undertaken a comparison of the 
existing standards of light. He finds the value of 
the French carcel to be in English standard candles 
8.33, in German candles 7.5, in Munich candles 6.5. 
The standard equivalent values of those in vogue 
are for the English 9.5, and German 7.6; there- 
fore some change in this respect would seem to be 
advisable. Schilling’s equivalents to the carcel are 
English 9.6, German 9.8, and Munich 8.7. On 
the other hand Schilling’s measurements give the 
corresponding values as 7.77, 7.4, 8.7. There is 
thus room for a correct determination, and on the 
face of this disagreement between other observers 
we are the less inclined to trust to M. Monnier’s 
results. It is high time some definite system of 
light standards was adopted. What is the Com- 
mittee of the International Electrical Congress 
appointed to consider this question doing ? 


THE HEALTHINESS OF THE ELEcTRIC LIGHT. 

This is a subject which is beginning to engage 
the attention of hygienists ; and Captain Douglas 
Galton recently delivered an interesting lecture at 
the Parkes Museum of Hygiene on different modes 
of illumination with special regard to the purity of 
air in rooms. The lecturer naturally arrived at 
the conclusion that the electric light was far superior 
to any other in point of health. Some facts re- 
cently published also support this view. The 
electric light, both arc and incandescent, of 100 
candle-power, burning for an hour, was found to 
give no water or carbonic acid, whereas the figures 
for other sources of light were considerable. Thus 
the water in kilogrammes per hour for 100 candle 
lights was as follows: For an argand gas burner 





0.86 kilos. ; flat-flame petroleum lamp, 0.80; colza 





lamp, 0.85: parafline candle, 0.99 ; tallow candle, 
1.05. The corresponding products in carbonic 
acid were 0.46, 0.95, 1.00, 1.22, 1.45. The tallow 
candle is therefore the most unhealthy form of 
light in use in civilised countries. Again, with 
regard to heat, the electric are light produced from 
57 to 158 calories per hour; the incandescent 
290 to 536 ; the gas, 4860; petroleum, 7200 ; colza, 
6800; paraftine candle, 9200; and tallow candle, 
9700. It is believed that one gas jet in a room or 
hall vitiates the air as muchas six human beings. 


Storm Sounps 1n A TELEPHONE. 

A correspondent of L’ Ingéniewr-Conseil, signing 
himself with the initials ‘‘ E. B,” occupied himself 
during the violent thunderstorm which occurred at 
Brussels on June 30 in listening to the storm 
sounds in the telephonic wire. It was, of course, 
furnished with a good lightning conductor, and, 
under such circumstances, he is convinced that the 
experiment was not attended withdanger. During 
the height of the storm there was a continuous 
noise, Which could only be compared to that of 
frying. From time to time it would grow louder ; 
sometimes there would be a little popping sound, 
like a bubble bursting ; sometimes the series of 
crackling noises which follow the fall of a drop of 
grease on a red-hot iron plate. This last noise 
came abruptly and loud with each flash of lightning, 
and seemed to precede it. The observer was 
satisfied that his ear was surprised by the sound, 
before his eye was surprised by the flash. The 
same noises were often produced when there was 
no accompanying flash, but then they were less 
loud. Their force seemed to have no connexion 
with the peals of thunder. On the 600 lines of 
telephone wire which focus at Brussels, not one 
apparatus was damaged by the storm, its effects 
being altogether expended upon the lightning con- 
ductors and storm-warning apparatus. This 
security may encourage other observers to follow 
the example of ‘‘ E. B,” who considers that in this 
manner it is possible to obtain valuable contribu- 
tions to the study of atmospheric electricity. He 
is of opinion that the constant noise heard in the 
wires proves the existence in them of a current of 
atmospheric electricity flowing into the earth, and 
that a network of telephonic lines overspreading a 
town would be its best possible protection against 
lightning. 

Toe MercantiteE Navy or Norway. 

The mercantile navy of Norway amounted, at the 
end of 1882, to 1,537,000 registered tons. During 
the last five years the registered tonnage of the 
vessels has been as follow : 
Sailing Vessels, 

tons. 
1,475,000 
1,455,000 
1,460,000 
1881 .. 1,454,800 65,627 1,520,400 
1882... .. 1.454.800 82100 1,537,000 

From these figures it appears that the tonnage of 
the Norwegian vessels was the same at the end of 
1882 as of 1881, the latter year showing an increase 
of about 10,000 tons over 1878. In order, however, 
clearly to realise the increase, the figures relating 
to the steamers with a greater carrying capacity 
should be examined, and it will then be seen that a 
gradual increase in the mercantile Norwegian navy 
has taken place during the five years. At the end 
of 1881 it numbered 359 steamers, with a total 
tonnage of 65,627 tons, and 7977 sailing vessels 
with a total tonnage of 1,520,400 tons. During the 
year 1882 the increase in the steam tonnage alone 
was 18,500 tons. There were built, during 1882, 
twenty-one new steamers of 3509 tons, and pur- 
chased from abroad thirty-three of 14,458 tons, 
while in other ways four more were added of 487 
tons. The entire increase is, therefore, 18,500 
tons, from which should, however, be deducted for 
lost and cashiered steamers about 2000 tons, making 
the actual increase 16,500 tons. The state of the 
shipbuilding industry of Norway has been as follows 
during the last ten years : 

Launched. On the Stocks. 
tons. tons. 
46,400 71,600 

66,720 
57,700 
41,650 
31,860 
25,580 
16,970 
14,57 

16,250 
15,400 


Total. 
tons. 
1,526,700 
1,510,700 
1,518,700 


Steamers. 
tons. 
51,700 
54,800 
58,100 


1878 ... 
1879 .. 
1880 ... 


Total. 

tons. 
118,020 
117,340 
127,800 
96,580 
77,860 
57,130 
43,470 
38,420 
38,000 
30,500 


1873 ... 
1874 ... 
1875... 
1876 ... 
INT... 
1878 ... 
1879 ... 
1880 ... 
1881... 
1882... 








a 
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These figures seem to bespeak a rapid decline in 
one of the industries of Norway, which ten years 
ago was one of the most remunerative and flourish- 
ing in the country. The cause of this may be 
sought for in the circumstance that English steamers 
are gradually absorbing the entire wood trade of 
the Baltic, where they were almost unknown ten 
years ago. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, August 10, 1833. 
NEGOTIATIONS for large lots of spiegeleisen, Bes- 
semer pig, steel rails, construction iron, and moderate 
quantities of refined iron, sheet iron, and wrought- 
iron pipes have been closed for delivery during the 
fall and winter. The market retains the strength it 
held last week, and has been improving in inquiry for 
very heavy requirements. The undertone is strong, 
and the present movement is restricted to local 
requirements. It is the prevailing opinion in iron 


circles that the fall and winter demand will be heavy, 
but that the producing capacity is so great that firm 
prices will be exceptional, and only obtainable for the 
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higher grades and qualities of iron and steel. The steel 
works throughout the country have large stocks on 
hand, and, should the fall demand be as heavy as it 
was a year ago, the supplies can be quietly distributed 
without seriously affecting present selling prices, 
which are as low as have ever prevailed. Some large 
consumers of steel are deferring heavy engagements, 
in hopes of a break in prices, but the cost of making 
forbids any further decline, excepting in very large 
| transactions, such as are very seldom heard of. The 
| railroad companies are buying small lots to fill out 
|; urgent needs, and the mills have nearly all their 
| capacity up to December covered by contracts. A 
number of inquiries for 5000 and 10,000 ton lots were 
received this week, and offers considered, but the 
chances are that large contracts will be declined at 
some of the prices named, which run as low as 
36.50 dols. There is less disposition to make con- 
cessions now than for a year past. Some western 
mills are quoting at 40 dols. The new combination 
in the south will soon place orders for large supplies 
of rails for winter and spring delivery, to complete 
the system, and to construct several branches which 





have been already projected. Inquiries are in from 





| anthracite, 47 dols. ; scrap, 43 dols. 





Kentucky and Tennessee for small branches. Oid 
rails are under more active inquiry, but sales cover 
only 2000 tons, at 23 dols. 1000 ton lots are wanted 
at 22 dols. to 22.50 dols.; the scarcity has given 
prices an upward tendency. Pig iron is quoted at 
18 dols. for forge at furnace, and 20 dols. to 22 dols. 
for foundry delivered. A large number of transac- 
tions have been closed at higher and lower prices, 
according to quality. Bessemer is held at 21 dols. ; 
spiegeleisen is 30 dols. to 31 dols.; muck bars, 
33.50 dols. to 34.50 dols. ; charcoal blooms, 57 dols. ; 
Merchant bar is 
selling all the way from 2 cents to 2.20; western com- 
petition has unsettled prices, and is checking demand, 
in consequence of the hope among buyers that delay 
will secure offers from other sources at lower rates 
than can be had in eastern markets. Consumers are 
indifferent, knowing, or believing, at least, that with 
the full resumption at the close of summer, bar iron 
will be sold at their own prices. In structural iron 
an active demand exists; inquiries are in hand for 
large lots to be delivered during the first quarter of 
next year, mainly for bridge purposes; some sharp 
cutting has been done in some of the large orders 
recently given out. 100 ton lots of plate and tank 
iron are moving at recent rates. Wrought pipes are 
724 off ; tubes, 60; nails, 3 dols. to 3.10 dols; rail- 
road scrap, 24 dols. to 24.50 dols. ; cargo, 22.50 dols. 


FOREIGN TECHNICAL LITERATURE. 

L’Electricien (Paris, August 1) announces that a 
draft of the statutes of the new International 
Society of Electricians has been drawn up by the com- 
mittee appointed for that purpose by the general 
meeting, and will be submitted to that body on its 
re-assembling upon October 15. In the mean time, 
on application at the office of L’Electricien, copies will 
be sent to all electricians who are likely to be able to 
suggest useful alterations. 

The Railway Review (Chicago, July 28) mentions 
that work on the Hudson River Tunnel is suspended 
for want of funds. About 40,000/. has been expended, 
and 180,000/. more is required in order to complete the 
tunnel. The directors do not seem disposed to provide 
the necessary funds, and an endeavour is being made to 
find others who will do so. The sanguine promoters of 
the enterprise hope to resume operations in the autumn. 





The American Machinist (New York, August 11) 
says that a series of experiments are being carried out 
with the Ericsson torpedo-boat, the Destroyer. Her 
speed and convenience in handling have been satis- 
factorily tested; and although 70 ft. long she was 
turned within her own length. Torpedoes were fired 
from the submerged gun, 10 ft. under water, in the bow 
of the boat ; the desired range was attained, and the 
firing was accurate. Further experiments are to be 
made under different conditions. 

The Revue Industrielle (Paris, August 8) illustrates 
and describes the system of hydraulic motors em- 
ployed at the tunnel of Wizzarona, in Corsica. This 
tunnel will be on the proposed line from Bastia to 
Ajaccio, which passes through the mountainous dis- 
trict in the middle of the island. It will be 24 miles 
long, and must be excavated in very hard granite. 
Compressed air drills will be employed, and the 
compressors are worked by hydraulic motors, the 
motive power for which is obtained from the torrents 
which fall down the mountain sides. Auxiliary steam 
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engines are placed in reserve, in order to supply any 
deticiency when the supply of water runs short. 


The Railroad Gazette (New York, July 6) gives the 
statistics of railway accidents in the United States 
for the month of May, from which it appears that 
there were in that month 120 accidents, in which 28 
persons were killed and 77 injured, being an increase 
on the numbers for April, but less than in any other 
month since the previous July; 42 of these were 
collisions (in which 10 persons were killed, and 40 
injured), 73 were ‘‘derailments” (in which 18 persons 
were killed, and 33 injured), and the remaining five 
were due to various causes. Mistakes’ in changing 
the points caused 10 per cent. of the accidents, and 
three were due to malicious obstructions. 


The Revista Minera (Madrid, July 16), reporting on 
the output of the Royal Asturian Mining Company, 
states the product of the company’s mines for the 
year 1882 at 24,142 tons of calamine, 3709 tons of 
galena, 16,418 tons of crude zinc, 8150 tons of lead, 
and 20,500 lb. of silver. It is to be presumed that 
this is a rough estimate. 

The same paper says that the Government of 
Bolivia has requested the Spanish Government to 
send it mechanical, mining, hydraulic, and general 
engineers, as well as surveyors of roads and canals. 
The engagements offered are for four years, at a very 
high rate of pay. 


The Overland Summary (Calcutta, July 14) relates a 
trial trip of the Brilliant steam launch, in order to 
enable Colonel Sladen, Commissioner of Arakan, and 
the party that accompanied him, to test the working 
of the new petroleum furnaces introduced by the 
Boronga Oil Company. The result was considered 
very satisfactory, about ten gallons of oil equalling 
half a ton of coal for the production of steam, and 
being much cheaper. The oil furnace is also cleaner 
than the coal one, and requires no stoker, and gives a 
more uniform heat. It is probable that the result of 
this experiment will be to lead to the use of petroleum 
as fuel on the local steamers, and perhaps locomotives, 
the supply in the neighbourhood being unlimited, and 
easily utilised. The ‘‘Araban Petroleum Oil Com- 
pany” has lately been formed for the purpose of work- 
ing some of the oil deposits in the island of Ramree. 


The Bulletin of the Iron and Steel Association (Phi- 


ladelphia, July 18 and 25) publishes a statement 
showing that the reduction of the number of furnaces 
in blast in the United States has continued, 66 having 
been blown out between January | and June 1 of the 
present year, and 17 more during the month of June. 
During the first six months of 1883 the production of 
pig iron was 2,352,019 gross tons, or 40,357 tons more 
than half the production of 1882. The total of the 
whole year will be considerably less. Very little iron 
is now in stock in the hands of speculators, and it is 
considered that the results of blowing out the furnaces 
have been good. Smaller quantities of iron and steel 
of all kinds are being purchased by the United States 
from Great Britain this year than last ; but more was 
purchased in June than in any previous month of 
1883. 








HARBOURS OF REFUGE. 
To THE EpiTor OF ENGINEERING. 

Srr,—As I am a constant reader of yotr interesting 
and valuable paper, I have carefully perused your article 
of this last week on “‘ Harbours of Refuge.” “Although I 
am fully alive to the advantages, nay the absolute neces- 
sity of having a good harbour of refuge on our north- 
eastern coasts, 1 cannot help feeling that we possess 
other places almost equally deserving of notice. The 
traffic it is true along those north-eastern coasts is im- 
mense, and we do not possess a single harbour of refuge 
on that side, but it can hardly be compared to the traffic 
ef the Channel, in which, though harbours of refuge 
already exist, they deserve to be rendered far more 
numerous if they are to be any way adequate to the 
traffic. 

What I wish to draw your attention to is the great 
fitness of Torbay for the construction of one of these 
harbours. A breakwater closing up the entrance of this 
bay, which is not above four miles wide in a straight line 
between Berry Head and Hope’s Nose, would enclose 
some twenty square miles of water, while the depth would 
be from four to nine fathoms. Berry Head possesses 
quarries of magnificent stone for the construction, and so 
indeed does Hope’s Nose, though these have not been 
worked so much. The Bay possesses splendid holding 
ground, and the head is already Government property, 
consequently disposable for the construction of a convict 
establishment. The approaches to the bay are particu- 
larly free from rocks or sand banks of any kind, and it is 
already, and has been from time immemorial greatly 
frequented. Seeing the necessity for a pier of some kind 
the Brixham Harbour Commission have commenced a 
breakwater, but this is so near in, and in such shallow 
water that it will at the best only suffice as a protection 
for the numerous fleet of fishing boats at Brixham. 

When vessels going down Channel meet with a head 
wind, and do not like to face it round Start Point, they 
take refugein Torbay. Ihave thus seen three hundred 





and more vessels of all nations collected there at one 
time. While a westerly wind prevails, or even a north 
or south wind, this is all very well, but let the wind once 
chop round to the E., S.E., or N.E., and in less than no 
time the previously smooth water becomes lashed into 
a sheet of foam. Steamers in anything like moderate 
weather can get away without danger, but to a sailing 
vessel Torbay becomes under such circumstances nothing 
more than a horribletrap. They try to beat out of the 
bay, and to do this they are glad to take advantage 
of the high land and deep water at Berry Head. All along 
this coast, however, a stronger tide runs down Channel for 
nine hours out of every twelve, and besides the difficulties 
of tacking in a heavy sea, the tide is liable to take the 
heel of the vessel, prevent her from going about, and 
drive her upon the rocks. Many are the wrecks I have 
seen in Torbay by thismeans. When once a vessel gets 
driven into that large bight between Portland Bill and 
Start Point, she must go ashore if she cannot weather that 
headland. Besides the advantage of good stone in the 
two headlands of the bay, the bay itself possesses at the 
back large tracts of tao Pon land fitted for workshops, 
docks, &c., of every description. Torbay is not, so to 
speak, quite close to the Devon and Somersetshire coal- 
fields, but the mineral traffic of Devon and Cornwall is 
immense, and several large fortunes have been made by 
the hematite found in the recesses of the limestone in the 
immediate neighbourhood of Torbay. The railway runs 
close by Brixham, and both pce | and Paignton are 
towns of some importance. I would conclude by observ- 
ing that if a vessel is caught in a south-easterly gale of 
wind after passing Portland, she has no other alternative 
but to run for Plymouth. The dangers of that bight be- 
tween Start Point and Portland have been already men- 
tioned, and the creation of a harbour of refuge on the 
south-east coast of Devon is too evident to require further 
confirmation. 
Your obedient servant, 
F. MaxweE.t Lyte, 
Cotford, Oakhill-road, Putney, S.W. 
August 19, 1883. 


To THE EpiTor OF ENGINEERING. 

S1r,—I read with interest the article on ‘‘ Harbours of 
of Refuge” which appeared in your last week’s issue. 
Having resided for twenty years on the East Coast, and 
being intimately connected with Filey, I venture to say 
that, providing such claim be moderately assessed, Filey 
possesses a right to Government assistance, which ought 
no longer to be ignored. 

In 1858 a Parliamentary Commission reported strongly 
in favour of a national harbour at Filey. In 1863 a 
private company, of which Sir John Coode (then Mr. 
Coode) was the engineer, obtained an Act authorising 
certain harbour works, which would have doubtless pro- 
ceeded, but for the commercial panic occurring shortly 
after. 

In 1877 a second company obtained a provisional order 
fora small harbour, and in 1880 an Act for a larger 
harbour very similar to that of 1863. Unfortunately the 
Board of Trade, presumably with the view of reserving 
Filey Bay for a future national harbour, obtained the 
introduction into this Act of certain restrictive clauses, 
which clauses have since been found to render it practi- 
cally useless. 

Filey has thus passed the last twenty-five years in a 
state of alternate hope and fear, while hundreds of her 
fishermen and thousands of coasting sailors have been lost 
for want of proper harbour protection—protection which 
nature has all but provided. 

A tithe of the amount required for the national 
harbour would serve to carry out the moderate works 
necessary for rendering Filey a first-class fishing port, 
accessible at all times of the tide, thus providing a haven 
which would probably diminish by one-half the frightful 
losses annually suffered by our fishermen and sailors on 
the Yorkshire coast. It is said that after Dover Harbour 
is completed Filey Harbour will probably proceed, but 
this will be twenty years hence; surely the necessity once 
admitted, such a fearful delay should not occur. The 
construction of small harbours on various parts of the coast 
would be the best practical method of ascertaining where 
the larger harbours would be most useful, such a harbour 
could be carried out at Filey for 150,000/. to 200,000/., 
and would in no way interfere with Filey Bay as a site 
for a national harbour, indeed it would greatly facilitate 
the future erection of larger works, while from a humani- 
tarian point of view dts advantages would be incalculable. 
A moderate grant from Government would doubtless 
have the effect of encouraging private enterprise, as com- 
mercially a harbour at Filey should be a success, its 
position being more favourable for the Dogger Bank 
fisheries than that of any port on the coast. In con- 
clusion I venture to submit that the construction of one 
or two large harbours is not nearly so important as the 
provision of smaller harbours accessible at all times of 
the tide, and within easy distance of each other, for in 
addition tothe valuable accommodation thus afforded, 
highly important data would be obtained, the value of 
which, in determining the sites and forms of construction, 
&c., of more important harbours can scarcely be overrated, 

I am, Sir, your obedient, 
CHARLES G, CLARKE, 
Engineer, Filey Harbour Company. 
Hull, August 22, 1883. 


COMPRESSION OF GASES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Can any reader inform me if, as a rule, gases 
compressed to the same degree rise in temperature in pro- 
portion to their specific heats? Suppose the specific heat 
of air is 1, and upon being compressed to 65 lb. per square 
inch it rises in sensible heat to 380 deg, Fahr., its tempera- 








ture before compression being 60 deg. Fahr. Then what 
temperature could be expected from a gas, under similar 
pressure, and initial temperature, whose specific heat is 
1.5 as compared with air? If the air under the above 
pressure was cooled with water, and then allowed to 
expand and perform work upon a piston, its temperature 
would fall to 60deg. Fahr. or 70 deg. Fahr. below zero, 
To what temperature would the gas under supposition 
fall, if similarly cooled and expanded ? 
YounG ENGINEER. 

{For changes of pressure and temperature by compres- 
sion without external transmission of heat the indicator 
diagrams and the teinperatures are the same for all simple 
gases, and all mixtures of simple yases, quite irrespective 
of their specific heats. Delicate laboratory experiments 
exhibit minute differences between the different gases, but 
too small to have any practical importance in the question 
of a ‘‘ Young Engineer.” This rule does not hold true 
for vapour—that is, for a gas so near to the boiling point 
of its liquid, for the pressure, that part of it is vesicular 
moisture and only a part of it true gas. What takes place 
then is a compression of part of the gas according to the 
above rule, accompanied by a liquefaction of a part of it, 
and the latent heat due to that liquefaction is diffused 
throughout the mass of gas, and upsets the numerical re- 
sult expected from the compression of gas alone. In 
expansion the reverse of this takes a and the calcula- 
tion may be then still further complicated by the forma- 
tion of snow, for which there is a further amount of latent 
heat to be considered. The specific heats of compound 
gases at constant pressure and at constant volume are not 
known with the same degree of accuracy as they are 
known for simple gases. When the ratio of their two 
specific heats is as in the simple gases, the above rule will 
hold good also for them. If that ratio is different, the 
curve of adiabatic expansion, and also the temperatures 
for the same steps of compression, will be different. The 
greater the specific heat the less will be the variation of 
temperature for the same work of compression. For any 
step in compression or expansion accomplished adiabati- 
cally—that is, without external transmission of heat—the 
work in the step, measured from zero pressure, will have 
its thermal equivalent in the change of temperature 
according to the specific heat at constant volume. We 
think that a ‘“‘ Young Engineer” knows this, but some 
young engineers have found this a difficulty.—Ep. E.] 





RICE HULLING MACHINERY. 
To THE EpiTor OF ENGINEERING. 

Srr,—We shall be glad if any of your correspon- 
dents will send us particulars and prices of rice hulling 
and dressing machinery for doing ten tons per day fit 
for market. 

Yours truly, 
RIceE. 

P.S.—Name and address of Hercules bone crusher also 

required, 


THE LIGHTING OF THE SUEZ CANAL. 
To THE EpiTor OF ENGINEERING. 

Smr,—In your impression of the 10th inst., you pub- 
lished a letter from Mr. Gishert Kapp, in which he criti- 
cises the figures given in our project for lighting the Suez 
Canal by our system, and states that the primary current 
would have an electromotive force of 9000 volts, and that 
the weight of copper for the main conductor would be 
160 tons. Mr. Kapp also is of opinion that the machine of 
Mr. Marcel Deprez producing an electromotive force of 
less than half that we propose to employ not having 
worked well at Munich, it is difficult to believe how an 
alternating current machine could safely work at the 
enormous potential of 9200 volts. 

With regard to the first point, we repeat in detail the 
figures already given. Each lamp would require three 
amperes of a current of 90 volts electromotive force, 1280 
lamps would consequently take 345,600 watts. This 
energy furnished by the transformation of a primary 
current of 16 amperes would consume of this primary 


current 345,600 =21,600 volts, to which must be added 
the loss by secondary generation of 15 per cent., say 3240 
volts. The resistance of the circuit, being 320 ohms, 
would consume under the same conditions 5120 volts of 
the primary current. 

We have, therefore, a consumption of electrical energy 
represented by 16 amperes, and 29,960 volts. The pro- 
ject, however, includes the installation of arc lamps at 
the stations, which would represent a further consump- 
tion of about 8000 volts of the primary current. We have 
thus a total of 37,960 volts. 

The electromotive force of our primary current is given 
in our project as 40,000 volts in round figures. Further, 
we have described our primary circuit as being composed 
of nineteen copper strands of No. 18 B.W.G., forming a 
total section of 23 square millimetres, and the weight in 
copper for this conductor of 320 kilometres in length would 
be 58 tons, and not 160 tons. 

As to the question of a dynamo machine being capable 
of producing a current of 40,000 volts, which up to the 

resent time has appeared startling, and regarding which 
Mr. Kappis incredulous, the case of Mr. Marcel Deprez’s 
machine, cited by Kapp, presents ne argument, or in 
planning his machine Mr. Deprez sought only suitable 
conditions for the solution of the problem, which he dis- 
cussed in La Lumiere Electrique of December 8, 1881, 
and did not contemplate the construction of ahigh tension 
dynamo machine. Is is incontestable that in any known 
type of dynamo machine it is impossible to produce such 
currents as are referred to above, and the machine of Mr. 
Deprez is, in effect, only a Gramme machine. 

It has long been known that fixed armatures (such as 














Ave. 24, 1883.] _ 


ENGINEERING 


181 











that of the Ruhmkorff coil for instance) will give rise to 
currents of considerable tension without prejudice to their 
insulation, on condition, however, that the resistance of 
the exterior circuit is not opposed to the closing of the 
current. For this reason we have devised a dynamo 
machine to produce our currents of high tension, having 
several exterior fixed armatures separately influenced, 
and coupled automatically in tension according to the 
external resistance of the circuit, while at the same 
moment the movable field magnets are excited in deriva- 
tion by a separate exciting source. 

It is easily understood that induction, whether pro- 
duced by the movement of a current or by that of an 
electro-magnet, would not alter the mode of action of the 
armature. 

Our project is, therefore, neither too expensive nor too 
beset with practical ditticulties as Mr. Kapp appears to 
think. It is a necessary consequence of the results we 
have invariably obtained and repeatedly shown to those 
who have evinced an interest in these demonstrations. 

A practical installation of our system of distributing 
electrical energy at several points of consumption, united 
by a single circuit of 3 millimetres in diameter and of 24 
kilometres in length, will shortly be completed on the 
Metropolitan Railway, and will incontestably prove the 
correctness of our estimates. 

Your obedient servants, 
The National Company for the Distribution of 
Electricity by Secondary Generators, Limited. 
L. GAULARD, Chief Engineer. 
18, Warwick-street, Regent-street, W. 
August 15, 1883. 





THE “ DAPHNE” DISASTER. 

WE give below an abstract of the report made by Sir 
E. J. Reed, on the recent disaster at the launch of the 
s.s. Daphne on the Clyde, a matter with which we have 
dealt in an article on page 175 of the present issue. After 
a few introductory remarks, Sir E. J. Reed says: 

‘* For reasons which will presently appear, I find 
myself obliged to introduce into this report certain scien- 
tific and technical considerations of great importance 
which have been unexpectedly brought into view by this 
disaster, and have a decisive bearing upon it, and | 
therefore propose to divide what follows intu two parts, 
in the first of which I will set forth the facts of the case 
in so far as I find them susceptible of treatment in general 
terms, while in the second part will be eam those 
aspects of the case which necessarily involve a more 
technical treatment. ; 

Part I. 

‘* The inquiry being limited to the cause of the disaster, 
T have not been under the necessity of doing more than 
thoroughly satisfying myself on that point; but there 
were not unnaturally many and various causes suggested 
after the accident, in letters to the press and otherwise, 
and [have been very careful not to pass over without due 
consideration anything that was in the least degree 
likely to throw light upon the matter. I may say at once, 
however, that very early in the inquiry it became quite 
evident that the cause of the accident was not to be 
found outside of the Daphne herself, in so far at least as the 
launching appliances were concerned. Many accidents have 
occurred to ships from defective launching arrangements, 
but all the evidence on this point goes to show that this 
ship was well and effectually launched, and a personal 
inspection of the ground ways, bilge ways, and other 
appurtenances of the launch convinced me that they were 
all in good order, and sufficient not only for the launching 
of the Daphne, but also for the successful launching of a 
ship more than double her size and weight. I may also 
state without delay that the accident is not traceable to 
the means adopted for checking the velocity of the vessel 
after she was afloat. Some means of this kind are indis- 
pensable in a narrow river like the Clyde, and are gene- 
rally employed in such cases there and elsewhere ; and 
although the means frequently adopted, and adopted in 
this case, viz., chain cable, with iron plates, masses of 
chain, and half-buried anchors attached to them, are of a 
somewhat rude description, and will doubtless give place 
at some future time to better arrangements, they never- 
theless answer the purpose desired, and answered in 
this case, I am satisfied, without contributing to the 
disaster.” 

Dealing with the check chains used in launching the 
Daphne, Sir Edward Reed says that as they were 
arranged their action on the whole was probably to resist 
the inclination of the stern of the ship up the river with 
the flood tide—then about half an hour of the “‘ full.” In 
sneaking of the evidence he first takes that of Mons. 

3enjamin Normand, a member of the eminent French 
shipbuilding firm of Normand and Son, Havre. That 
gentleman had suggested ‘‘that the real cause of the 
accident was presumably to be found in the fact that, 
however successfully the ship may have been launched, 
and whatever may have been the stability with which 
she afterwards floated, ‘there is a transition point’ be- 
tween her position upon the sliding ways and her position 
afloat at which the vessel is no longer stable and safe. 
This view does not possess the novelty which Mr. 
Normand supposed. It has always been well understood 
that at the moment of launching, a ship abandoning her 
ground supports, and before she has, by ‘ dipping’ for- 
ward, reached her floating trim, she passes through a 
phase of reduced stability, often doubtless of instability. 
3ut the deviation of this state of things is so brief that it 
can hardly have any greater effect than that of setting 
up some little inclination which probably accounts in 
part for the occasional slight rolling of a ship after 
launching. The worse case of a vessel having her fore 
part striking, or being supported upon the ground while 
the stern is afloat (which I have seen happen more than 


once at a launch), was fully investigated for a somewhat 
different purpose by Mr. I*. K. Barnes, of the Admiralty, 
Whitehall, many yearsago. No doubt the passing phase 
of instability which the just-launched ship may momen- 
tarily experience is deserving of consideration, especially 
when other circumstances co-operate with it ; but where 
the ship was well launched, as the Daphne was, and 
takes the water with a proper velocity, as she did, its 
effect is, in my judgment, too small and too transient to 
furnish the necessary force for capsizing the ship. I am 
confirmed in this view by the obvious consideration that 
a very large proportion of the ships that are launched 
pass through this brief and partial loss of stability with 


perfect safety. Moreover, there are in operation tending 


towards danger causes of greater magnitude and_ of 
longer duration than that upon which M. Normand laid 
stress. 

** At this stage of the inquiry a new suggestion enters 
into view. It is to the effect that the capsizing of the 
Daphne was due to a tidal cause. Mr. Robert M‘ Master, 
the manager of Messrs. Stephen’s works, was the first to 
express this formal evidence by saying : ‘ My opinion is 
that the ship was entirely tripped by the flood tide coming 
up and the current coming down.’ Mr. William Pearse 
(J. Elder and Co., Glasgow), a shipbuilder of scientific 
training and of very large experience in the launching of 
ships on the Clyde, so far corroborates this view as to say: 
‘I may say from my experience in launching ships, which 
has extended over a great many years on the Clyde, I 
have observed that during the last half-hour of the flood 
tide there has often been a considerable rush up of surface 
water. I know itto be surface water from this fact, that 
although the current is apparently greater at that time 
than at any other time of the flood, the rise of water does 
not come up in the same proportion as it would do in any 
other time of the flood. From that reason I have always 
been of opinion that there is adown current below this 
surface water, and when I attended the scene of the 
accident at Messrs. Stephen’s yard about twenty minutes 
or half an hour after it occurred my first observation was 
directed to that. I thought the cause of the accident 
might be attributed to that.’ Mr. Robert Mansell, 
another Clyde shipbuilder, and a man of scientific skill, 
expressed substantially the same belief in the existence 
of contrary currents. Mr. James Deas, C.E., the en- 
gineer of the Clyde Trust, who has conducted tidal ex peri- 
ments on the river, was unable, however, to adduce any 
facts in corroboration of this view. He regarded the 
Clyde as a comparatively sluggish stream, with no appre- 
ciable differences of velocity at different depths. Some 
of the experiments made under his superintendence bore 
upon this particular point, and afforded no apparent indi- 
cation that such differences of velocity existed. It appears 
to me unnecessary to say more on the matter than 
that whatever reverse tidal currents may exist on the 
Clyde it has certainly not been shown to my satisfaction 
that the Daphne was capsized by river currents, or that 
we can look tu this cause for anything more than a pos- 
sible small contribution to the inclining forces which were 
at work upon the ship.” 

Assuming that the vessel safely entered the river, and 
that she was properly checked, the Special Commissioner 
goes on to note the phenomena which took place after the 
launch until the final sinking of the ship. ‘* Of two com- 
petent observers,” he says, ‘* who happened to be looking 
at the launch along the line of the vessel's length from the 
opposite side of the river, one states that the movement to 
port seemed to him to continue without intermission, while 
the other says, ‘the water would be about the rail’ (mean- 
ing, as I have since ascertained, the height of the highest 
deck), ‘when she made a sort of a stop, and then she 
gradually fell over.’ The point is one uf very considerable 
importance, as indicative of the amount of stability 
actually possessed at the time, and I pressed my inquiries 
respecting it until I was satisfied that there was a slight 
return oscillation towards the upright; and this con- 
clusion, while it is confirmed by a study of the ship’s curve 
of stability and distribution of weights, which have been 
prepared for the purposes of the inquiry, itself furnishes 
a check upon the deductions drawn from them.” 

Sir Edward Reed next deals with the ‘‘inclining” ex- 
periment made on the 28th of July to determine the ship’s 
centre of gravity. It was performed, he says, “in a 
sheltered dock under conditions so favourable that I have 
perfect confidence in the result. Such loose weights as 
remained in the ship were placed with slight exceptions as 
nearly as possible in the positions they occupied at the time 
of the launch. The number of persons on board at the time 
was twenty-one, and the ship was ballasted with 58 tons of 
ballast, of which 50 tons were in the holds, and eight tons 
with which the inclinations were effected on the main 
deck. About 28 tons of loose materials which were in 
the ship at the launch, and which have been either re- 
moved from her or removed from the river and carefully 
weighed, were left on shore at Linthouse, and therefore 
did not enter into the experiment. Under these condi- 
tions I found that four tons of weight moved 20 ft. across 
the deck inclined the ship 9 deg. 36 min., and that the 
centre of gravity was situated at 10 ;%; in. below the 
metacentre. It now becomes necessary to pass from this 
condition of the vessel to that in which she was launched, 
and for this purpose the estimated weight of the water 
taken up by the woodwork of the ship, and of the mud 
that still clung more or less to the whole interior, espe- 
cially in places difficult of access, had to be allowed for, 
all ballast had to be removed, the weights that had been 
landed, and those that had been recovered from the river, 
had to be restored, together with the 195 workpeople who 
were on board at the launch, these being taken at an 
average rate of ten stone. The effect of these operations, 
(performed, of course, by careful calculation) was to re- 
duce the above ‘‘ metacentric height ” (i.e., height of meta- 
centre above centre of gravity) from 10 ,% in. to 4 in.” 








Proceeding on this point, he says; “I regard this meta- 


| centric height as much too small to insure undoubted 
| satety, especially with so considerable an amount of loose 
| weights and men on board ; but there are so many pro- 
| fessional men who have regarded any amount of positive 
stability, however small, as sufficient for launching pur- 
| poses, that I am not prepared to state that insufficient 
| metacentric height alone accounts for the accident, or 
| that other vessels may not have been safely launched with 
| no more metacentric height than she possessed. Ships 
| are launched, and are sent to sea, as [ shall presently 
| show, with so very little metacentric stability that it is 
| possible the Daphne might have remained safely afloat 
| but for the fact that in her case very small initial sta- 
bility appears to have been unexpectedly associated with 
| such a surprisingly small growth of stability as she in- 
| clined, that the power of recovering from an inclining or 

rolling movement, which a ship ordinarily possesses, was 
|largely wanting in her case. This disclosure is of the 
| most important character, and reveals a state of things 
| with which only scientific investigation can deal effec- 
| tually, and which must be so dealt with if further disasters 
|are to be avoided. It is now manifest that ships of 
| modern type are sometimes characterised, when floating 
| light, by a very abnormal deficiency of stability in inclined 
| positions. I will explain the matter as it became de- 
| veloped during this inquiry. 

“The accident was so distressing to Messrs. Stephen, 
and cast upon them so many novel labours and anxieties, 
that they secured the services of Mr. Francis Elgar, 
member of the Institution of Naval Architects, for the 
investigation of the causes of the accident, and for 
furnishing me with such information from their firm as 
I desired. Mr. Elgar having passed out of the Royal 
School of Naval Architecture with the highest honours, 
and subsequently acquired much practical experi- 
ence, was well qualified for this duty, and entitled to 
have such representations as he made carefully con- 
sidered. In the course of his evidence Mr. Elgar on 
July 10 gave the results of certain preliminary estimates 
and calculations which he had made for the Daphne, and 
which showed that the ship appeared to have a meta- 
centric height of nearly 8in. He went on to state that 
with this amount of stability, and with the usual height 
of side out of water, it had been most difficult to account 
(upto the date of his evidence) for the capsizing of the 
Daphne. He further represented that it had been every- 
where understood down to the present time that a ship 
having some actual stability in upright position and a 
high side must of necessity be incapable of capsizing 
under all ordinary circumstances. So general was this 
belief that it had never, he said, occurred to any one, 80 
far as he was aware, ‘to calculate the actual curve Of 
stability of a ship at her launching draught.’ The only 
exception to this known to him was the curve of the 
Hammonia, which was less than a year ago upon the 
Clyde nearly or quite capsized in launching. The 
builders of that ship appear, said Mr. Elgar, ‘to have 
been as much astonished as the Messrs. Stephen were in 
the case of the Daphne at the ship having capsized ; so 
they had the whole matter looked into, and they have 
had the actual curve of stability of that ship calculated ; 
and the belief of this witness was that this curve dis- 
closed a deficiency of stability which had hitherto been 
wholly unexpected in such ships, and which it was 
quite impossible (the details of the Hammonia case being 
unknown to them) for the builders of the Daphne to have 
foreseen. This evidence of Mr. Elgar was substantially 
repeated by Mr. J. H. Biles, who also was a member of 
the Royal School of Naval Architecture, and who is now 
the naval architect to Messrs. J. and G. Thomson, of 
Clydebank. Mr. Biles produced the Hammonia’s curve 
of stability, which he had himself calculated, and which 
disclosed the fact that, although the ship had some 
stability in the upright position, it nevertheless reached 
a maximum at about 33 deg., vanished at about 50 deg., 
and became again positive at about 90 deg. Mr. Biles 
shared Mr. Elgar's belief that no previous curve of 
stability had ever been constructed for a mercantile ship 
at her launching draught. ‘I know no calculation,’ he 
said, ‘fora complete curve of stability having been made, 
or even of the necessity of the thing having been sug- 
| gested.” I put to Mr. Biles the following question, 
‘Are you of opinion that this case of the Hammonia, 
taking it altogether apart from that of the Daphne, dis- 
closes facts in connexion with the stability of ships in 
light launching condition that were not anticipated by 
yourself or by any of those whom you are acquainted 
with ? and he answered, ‘I am quite of that opinion.’ 

‘*T should have been glad had it been possible to have 
avoided the necessity of dealing at length in this report 
with this very technical question, both because its in- 
vestigation involves the introduction of somewhat ab- 
stract scientific matters, and because it is impossible to 
discuss it at all without making some reference to the 
stability of ships in other than launching conditions. 
But asthe matter bears in the most direct and immediate 
manner upon the disaster to the Daphne, and as the dis- 
|closure of unexpected circumstances concerning the 
| launching condition of ships may serve to avert possible 
| future calamities, I have felt bound to investigate the 
| matter and report upon it. 
| ** Before proceeding further I would explain that the 
‘curve of stability,’ to which reference has been made, is 
nothing more than a graphic representation of the suc- 
| cessive leverages with which the buoyancy of the ship 
| tends to force her either back into the upright position or 
| further from it when she has been by force inclined 
|from that position. This leverage is measured by the 
| distance between the two vertical lines through which 
|the weight of the ship acts downward and her buoy- 
|ancy acts upward respectively. As a given ship is 
| more or less inclined, this distance or leverage usually 
alters because the centre of buoyancy alters, while the 
centre of gravity does not, These stability leverages 
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being calculated for, various angles of inclination are set 
up as ordinates along a base line (at distances correspond- 
ing to the number of degrees in the respective angles), and 
a curve drawn through the ends of these ordinates 
becomes the ‘ curve of stability.’ It is constructed, there- 
fore, just as curves are being continuously constructed, to 
represent changes of temperature, changes of barometric 
pressure, growths of population, and a thousand other like 
varying quantities. 

** Asno curve of stability has ever before been made 
public for a mercantile steamer at launching draught, and 
as I can find no trace of one having been made even in 
those shipbuilding establishments which are most ad- 
vanced in scientific practice* it may be proper to explain 
this deficiency by reminding you that the ‘curve of 
stability’ is itself of quite recent construction. in 1867, 
on certain designs being submitted to the Admiralty, 
which appeared to me manifestly deficient of stability at 
arge angles of inclination, I had the stability calculated 
at several successive equal angles, and the results were 
brought to me in the graphic form of a curve.t 

‘“Tts construction was first publicly described, and the 
curve itself published, in a paper read by me at the Insti- 
tution of Naval Architects in 1868. Since that time it 
has been universally employed for graphically illus- 
trating both the statical and the dynamical stability of 
completed ships, but until the Hammonia case occurred 
it had not been produced apparently for any mercantile 
vessel in the launching condition, for the reason which I 
have quoted from the evidence of Mr. Elgar and Mr. Biles, 
viz., the general assumption that if a ship has initial sta- 
bility and is high-sided she can be launched with safety. 

‘*That this view has widely prevailed is quite certain. 
It has been taken very generally for granted that a high- 
sided ship with initial stability goes on gathering addi- 
tional stability up to large angles, and that although it 
reaches a2 maximum and then diminishes, it may be relied 
upon as existing in some degree even for very large 
angles of inclination. Sufficient initial stability has 
been regarded in ordinary ships as a guarantee of suf- 
ficient stability at all angles for launching purposes. 
For example, in reply to an inquiry of mine, Messrs. 
R. Napier and Sons, of Glasgow, a firm of long stand- 
ing and much eminence, say: ‘In vessels having 
a high side and an unbroken side the calculations 
for arriving at the metacentric height were held sufficient 
to satisfy every one, and such acurve would have been 
considered superfluous.’ No firm upon the Clyde, or 
indeed anywhere else, have taken more pains, in my 
opinion, to apply scientific calculation to their work than 
Messrs. Denny Brothers, of Dumbarton, who have greatly 
distinguished themselves by organising at their establish- 
ment a costly scientific department and staff, and giving 
the profession the benefit of many of their investigations. 
Yet Mr. Peter Denny (the senior member of the firm) 
says that curves of launching stability have not been 
made by him, and Mr. William Denny, in response to a 
written inquiry from me, says: ‘I know of no calcula- 
tions for the’stability of vessels at launching which have 
gone beyond an estimate of the distance between the 
centre of gravity and metacentre. We ourselves have 
never done more than this. We have never got out curves 
of range of stability for launch, nor do I know any one 
who has done so, excepting the case of the Hammonia, in 
which, however, they were carried out after the launch.’ 
This view has taken another form in the literature of 
naval architecture, where it has been laid down that if a 
ship has initial stability, and has some stability alse at 
very large angles of inclination—say 90 deg.—then it is 
quite certain that she will possess stability at all inter- 
inediate angles of inclination. This principle was laid 
down quite clearly in an able paper ‘On the Calculation 
of the Stability of Ships, and some Matters of Interest 
connected therewith,’ read at the Institution of Naval 
Architects in 1871, and has been repeated in Mr. 
W. H. White’s ‘ Manual of Naval Architecture.’ 
The Hammonia’s case has clearly shown, however, that 
the stability at the large angle of inclination, instead of 
being a continuation of the positive stability of the up- 
right position, may be a reappearance of positive stability 
occurring after an interval of instability, and, conse- 
quently, that the existence of positive stability, both at the 
upright position and at extreme angles of inclination, is no 
guarantee whatever of safety, at least in certain cases, nor 
can it at all be assumed hereafter that, because a high-sided 
vessel has initial stability, she can be relied upon not to 
capsize under ordinary launching conditions. It is not 
easy to see how the doctrines which I am here calling in 

uestion came to be widely accepted by the profession. 

hey will not for a single moment stand the test of 
scientifit investigation. As soon as they are carefully con- 
sidered they are seen to be wrong. They are at the best 
but specious generalisations from a limited class of familiar 
facts ; and though they may find many seeming corrobo- 
rations under the ordinary conditions of ships, they may 
also be disproved by abundant examples. It is needless 
even to drawn such examples from ships, for the most 
elementary forms of floating bodies furnish ready illustra- 
tions.” 

The Commissioner follows up this stiibject to some ex- 
tent, and then he proceeds : 





* A remark of Mr. Pearce (John Elder and Co.) made 
during the giving of his evidence at my inquiry would 
seem to conflict with this statement; but I have since 
learned that Mr. Pearce had in his mind at the moment 
calculations of initial stability, and not of curves of 
stability. 

+ Mr. N. Barnaby, C.B., the present Director of Naval 
Construction at the Admiralty, was the officer who con- 
ducted, and Mr. W. John, now the manager of the ship- 
building works at Barrow, was the officer who =saally 
made the calculations, and produced this the first ‘‘ curve 
of stability” ever constructed, 





“‘The Hammonia example shows that the doctrine is 
not more true for ships than for prismatic forms, and it 
consequently follows that professional men must forth- 
with abandon a doctrine which they have, to a very large 
extent at least, accepted without question, but wack is 
now seen to involve public danger. Now, although in the 
Daphne case there is no recovery of stability at 90 deg., 
as in the Hammonia, a condition which may or may not 
be associated with the other characteristics of ship 
stability at very light draught, and which much depends 
on the form of the upper portion of the ship, and although 
the actual metacentric height of the Daphne as launched 
was less than Mr. Elgar estimated it approximately at the 
early stage of the inquiry, it is manifest that the present 
disaster was much influenced in its character and the 
complete capsizing brought about by the unexpectedly 
slow growth of the stability already adverted to. I have 
had the ship’s curve of stability at the launching draught 
carefully calculated, and it appears that as she inclined 
she gathered stability so slowly that at an angle of incli- 
nation of 10 deg. her lever of stability was only about 
#in. in length, giving a righting ‘moment’ of only 
about 324 foot-tons. At an angle of 20 deg. the lever was 
2 jj; in. long, andthe righting moment 89 foot-tons. At 
30 deg. the lever was 34 in. and the righting moment 
182 foot-tons. These increases of stability are so small 
that when first brought to light by the calculations made 
after my experiment upon the ship on July 28th they 
seemed open to doubt, notwithstanding the fact that 
curves previously calculated in London, the evidence of 
Mr. Elgar, and the case of the Hammonia, had all 
made a specially low curve of stability seem pro- 
bable. Mr. P. Denny, of Dumbarton, in whose es- 
tablishment ample appliances for shipbuilding calcu- 
lations exist, as have previously intimated, having 
kindly placed them at my disposal, I had the curve 
of stability for the launching condition of the ship 
calculated there, and as the results conformed closely to 
other and independently constructed curves, there appears 
to be no reason to doubt the accuracy of the work upon 
which the above figures are based, notwithstanding their 
very unusual character. I will complete the figures by 
saying that presuming all openings to have been effectually 
closed during the inclination of the ship, and the whole 
ship water-tight up to the top deck, also that no weights 
shifted, the lever of stability at 40 deg. of inclination 
would have been 7}in., and the moment of stability 315 
foot-tons ; at 50 degs. the lever would be nearly 1 ft. in 
length, and the righting moment 500 foot-tons ; at 504 deg. 
the whole side would be immersed, and all stability would 
be gone. It must be perfectly obvious to every one, how- 
ever, that long before the ship could reach this inclina- 
tion the men and much of the loose materials must have 
begun to slip down the decks and have introduced alto- 
gether new conditions. I have made numerous calcula- 
tions showing what changed conditions would exist upon 
various assumptions as to weights moved ; but although 
there were over 30 tons of loose weights (including men) 
on board, I will content myself with assuming that only 
15 tons moved across the decks and holds through an 
average distance of 8 ft.—a moderate assumption. This, 
however, would have sufficed to incline the ship per- 
manently to an angle of 35 deg. from the upright, and in 
carrying her over to that angle would have accumu- 
lated sufficient weight to very nearly but not quite 
absorb the remaining stability. The vessel would, on this 
assumption, have ceased to roll over, and even have 
returned slightly towards the upright position. But it is 
not to be expected that the vessel was water-tight up to 
the top deck ; indeed, it is certain that she was not, and 
that some water found its way on to the main deck ; and 
this fact, taken together with the further shifting of 
weights which would occur at so large an inclination, 
would cause her to be carried over again. At 504 deg. 
the water would flow over the bulwarks and complete the 
capsize. It is unnecessary to enter here into minor par- 
ticulars, because it will be obvious that with so little 
increase of stability as sheinclined the capsizing of the 
vessel is clearly accounted for.” 

In the next portion of his report the Commissioner 
gives abundant evidence to show that the condition of 
things which has hitherto prevailed, even in ‘‘ advanced” 
practice, has roused shipbuilders to a sense of the danger 
from which they have escaped, but into which Messrs. 
Stephen plunged through the medium of the Daphne on 
the 3rd ultimo. e says: 

‘“Were I to regard the Clyde disaster in the abstract, or 
to make my own sense of what is right and safe at ship 
launches my only standard, I should certainly say that 
before launching the Daphne with so many men and so 
much loose materials as she had on board the builders 
should, even without any suggestions as toa slow and small 
increase of stability as the vessel inclined, have calculated 
the initial stability of the vessel, and finding it as small as 
it was, as they should have done, they should have naturally 
altered the conditions of the launch. But I cannot, with a 
due regard to what is just, fail to qualify the statement by 
pointing out therelations of this case to the general prac- 
tice of shipbuilders and shipowners, and to the grave 
defect in the assumed theory of the stability on the light 
draught which, as we have seen, this disaster has been the 
means of disclosing. That there has been a great dis- 
closure, and one which, during the three weeks this 
inquiry lasted, already began to have effect is manifest. 
On the 24th of July Mr. William Denny, in the letter 
already quoted, says : 

‘**The cases of the Hammonia and the Daphne show 
the necessity of the more elaborate investigation, but the 
need for it was not apparent to me before learning of 
them.’ 

‘** And after explaining the highly commendable practice 
of the firm with respect to the detailed calculations of the 
stability of ships, he adds: 

** * Undoubtedly the cases of the Hammonia and Daphne 


will lead to our extending our practice for each individua 
steamer.’ 

*‘‘ Messrs. R. Napier and Son, on J uly 28, say: 
<‘‘*The evidence given before you, Sir, as regards the 
Hammonia, showing that the stability may rapidly dis- 
appear even in high-sided ships when inclined, has caused 
us to make a standing order that in future a stability 
curve is to be run out before launching any ship.’ 

‘On the 4th, Mr. William Pearce, whose high position 
and large experience I have previously adverted to, and 
who has carried the construction of fast sea-going ships (in 
the Alaska and other Atlantic mail boats) almost beyond 
all present competition, sent me the following important 
letver : 

“**With reference to the case of the Hammonia, and, so 
far as can at present be seen, to that of the Daphne, it 
may be well for you to know that some addition to the cal- 
culations made before launching ships appears in my judg- 
ment to be desirable in certain cases. Hitherto it has 
been my practice to have the metacentric height run out 
before launching of all ships about which any question of 
launching stability could arise, and wherever the meta- 
centric height was not large and ample I have put ballast 
on board to increase it. In future, in all cases where the 
necessity for care arises, I shall cause a curve of stability 
likewise to be run out, so that the stability at considerable 
angles of inclination, as well as the initial stability, may 
be brought fully into view. In]some cases these may 
lead to the use of ballast, as at present, but in others it 
may show by a full curve that ballast is needless.’ 

“ T could multiply instances of this kind, but when such, 
shipbuilders as Mr. Pearce, Messrs. R. Napier and Sons, 
and Messrs. Denny, without hesitation or delay, proposed 
to act upon a novel development of professional science, 
its importance cannot be doubted, nor its adoption long 
be neglected by others. 

“The general belief that a high-sided ship having some 
initial stability will, as she inclines, gather large additional 
stability, and will retain some even at very large angles, 
has exercised a widespread influence on modern mercan- 
tile shipbuilding, and has greatly encouraged people to be 
satisfied with very small initial stability, in some cases 
with none at all, and even less than none. Many stean- 
ships of large tonnage have been built of late years 
for influential steam companies and other owners, 
which ships are totally incapable of floating 
right without the aid of ballast or of cargo, 
which cannot be nnloaded in dock without being 
held upright with hawsers attached to the shore. Such 
ships, even when capable of floating unballasted without 
capsizing, can only do so by lolling over at large angles of 
inclination, and there finding a position of stable equili- 
brium. When carefully watched over and stowed with 
suitable cargoes these ships can usually be made safe at 
sea, and sometimes even safer than ships with larger 
initial stability but less range—a circumstance to which 
undue prominence has perhaps been given, and which has 
diverted many from the grave elements of danger which 
more often are associated with small initial stability. 
There is not the least doubt, however, that a very small 
initial stability given to many modern mercantile steam- 
ships—given in the belief that much more is sure to be 
gained as the ship inclines (within large limits)—has 
resulted in the capsizing of many ships at sea and in 
grave danger to many that are still afloat, not in the same 
manner, because not in the condition as to lightness as 
the Hammonia and Daphne, but from other not less real 
deficiencies. 

‘*Sometimes such vessels are brought into a condition of 
apparent safety by the stowage of their own coal, but as 
the coal is consumed their stability diminishes, they 
capsize, disappear, and the word ‘ missing’ is recorded 
against them in an official return. No means exist, not- 
withstanding all our shipping legislation, for insuring 
that the facts will be brought to light—indeed, at the 
official inquiry which follows under the present conditions 
the question of stability may not even be mentioned. As 
the stability of a ship is often an intricate matter which 
can be effectually controlled only by close and careful 
calculation, and as no Government department is at 
present charged with the duties even of collecting, record- 
ing, and making known those dimensions and particulars 
of ships which determine their stability, the matter must 
be left to right itself. Maritime ships of small stability 
incur dangers from, and are doubtless lost by, the opera- 
tion of causes which are but very imperfectly appreciated. 
One of these is the meeting with waves that are syn- 
chronous with the ship’s period.” 

This point is dwelt upon to some extent by Sir E. J. 
Reed, who refers to a paper read on the subject before 
the Institution of Naval Architects by Dr. Joseph 
Woolley; and he follows up the remarks of Mr. B. 
Martell and Mr. W. John, made respectively at the 
meetings of 1880 and 1881, on causes contributing to the 
instability of ships. He then goes on to show that it is 
impossible to separate the case of the Daphne from that 
of the more general deficiency of stability in mercantile 
steamers, because with her 9 Sle high weights and low 
metacentre, she is a vessel of small natural stability, and 
will, he thinks, usually need the aid of heavy ballast or 
cargo stowed low. He follows up that point by inquiring 
if the frequent resort to vessels of small stability is due 
to any commercial necessity or even the desire of com- 
mercial advantage ; and, naturally enough, he falls foul of 
thenotion (now becoming less popular) that vessels of small 
proportionate beam are more economically propelled at sea. 





TRIALS OF SHEAF Binpers.—After the recent French 
Government trials of sheaf-binding harvesters, held at 
Caen on the 9th and 10th inst., the first prize, a gold 
medal, was awarded to Walter A. Wood’s iron framed 





binder. The Hornsby, McCormick, and Osborne binders 
took part in the trial. 
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ILLUSTRATED PATENT RECORD. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
AUGUST 20, 1883, 


In the Cases of Inventions communicated from Abroad the | 


Nos, | 
and | 
Dates. | 


Aug. | 
14 
3929 | 


13930 | 
3931 


Names, &c., of the Communicators are given in Italics || 
after the Applicants’ Names. 
NAMES, &c. 
op aprLicanes, | “SSSSVIATED TEELE, 60. 
Allison, Glover. Isometer or dynamic sector. (Com-|| 
plete specification. 
Lake. Edson. anufacture of artificial ivory. 
Lake. Hesse. Fluid < re (Complete specifica- H 
] tion. | 
Justice, Stephens. Fibres for upholstery, &c. 
Justice. Clamer. Treating lead and amalgamating it 
with other metals. 
Thompson. Sheehy. | Dynamo-electric machines, 
Thompson, Brown. | Paper for copying purposes. 
Pass. Schwarz, Bookbinding and apparatus therefor. | 
F. Millo, Manchester. | Bizing woollen wa! in | 
Abel. ‘Painter and —— of fabric for covering | 
Keizer. pulleys 
L. Anderson, Paris, Couplings = railway carriages and | 
| Texas, U.8.A wagons. 
L. Stiebel, London. Construction of roadway. 


3953 


3954 
3955 | | 


2056 | 
3957 | 
3958 | 
3959 
3960 


3961 


3977 


3978 
3979 


3982 
3983 


3984 
3985 


3986 


Aug. 


3988 
3989 





Lake. 








Haddan. Hemmerling 
Haddan. Fronhéfer. 
T. Crookes, Sheffield. 


Bacon and 
Eppler, 
Gar . Kientof. 


|. Sutton, London. 
| Sachs. 


Fickeissen & 
Becker. 


F. W. Turner, London. 


| golneee. Espeut. 


8. Truss, oo 
k 8, Laird, 
phine, Midlothian 





A. — , Birming- 

— Heller. 
E. and A. Stillwell, 
London. 

J. Longmore, Liver- 
pool. 

R. W. Vining, Liver- 


take, Eliott, 


R. Johnson, Boyton, 
Suffolk. vied, 


E. K. Mus wy? Sea- 
forth, & G, Eschell- 
man, Widnes, Lanc. 

R. Bowman, Gates- 
head-upon-Tyne, C. | 
R. Covens, Wingate, | 
and W. Smith, 
Trimdon, mg 

J. OW, © Man- 


ches 
F. Morris, London. 
Jensen. Kohl. 
H. J. Herbert, London. 
Lake. Kemypshall. 


8. Woolf, Mexborough, 
Yorks. 


C. Pollack, London, 
T. J. Warwick, London. 


Henderson. Philip- 
part. 
¥. fd Hudders- 
e 
Eiseman, New 
a U.S.A. } 
J. H. Barry, London. | 
T, Kenyon, Eccles, 
Lane. 
J. Templeman, Glas- 
gow. 
Lloyd Wise. Grouven. 





F. Leg yng Pendle- 
ton, Lanc. 
R, D, Sanders, Glasgow. 
1. A. Anderssohn,Bres- | 
. Germany. 
. am age Gouth- 
J. ‘aot 
4 


East Dere- 
rfolk. 

at "Daveniere. 

Boult. Meyer-Frih- 

lich. 

Boult. 


Kelly. 
I. 8. McDougall, Man- 
chester. 

J. _N. Longdon and 
W. P. Morgan, Char- 
ters Towers, Queens- 
mee, and A. W. 

tirling, Eek | 


H. L. Vy - and | 
G. and 8. Mandle- 





berg. 
H. J. Fitch London. 
Alexander. 


Chapin. | “Prodi 


Artificial stone or stoneware. 

Shrapnels or case-shots. 

Sporting and other pocket knives. 
(Complete specification). 

Manufacture of tubular wire, &c 


Chronometer escapements. 

Generating, &c., electric currents. 

Brushing apparatus 

Pliable Mates aga substitute for glass 
for photographic, &c., purposes, 


Q slate, coal, &c. 
wear ‘= = —-. 
raps for sani 
Recovery ae use of wel tin- 
plate scrap, &c. 
Manufacture of boots, &c. 


Obtaining extract from hops. 


| Postal, &c., weighing machines. 


Treatment of cotton seed oil, &c. 


| checking, counting, &c,, apparatus 
| for tramcars. 
Facilitating communication in shops, 


&c, (Complete specification), 
Paint or preservative compound. 


Manufacture of chlorate of potash. 


| Treating calcareous and dolomite 


—_ and furnaces or ovens there- 
or. 


Bale-hoop fastenings, 


Working telephones. 

Kitchen stove plates. 

Construction of boxes or cases. 

Button fastener. (Complete speci- 
Jication). 

Insulating supports for telegraph and 
telephone wires. 


| Printing machines. 


Materials employed in transferring 
ornamental, &c., designs. 

Lead plates for accumulators. 

Production of colouring matters. 

a volatile fluids for storage, 


carrying lowering, and detaching 
8 


| Utilisation of galvanisers’ flux. 


Firelighters and fuel blocks, 


Production of carbonic acid from the 
carbonates of calcium, &c.. and 
apparatus therefor. 

Manufacture of woven belting. 


Lock-nuts. 
Cigarettes and cigars. 


Packings for pistons. 


am to be worn by invalids, | 


Manufacture of lace. 
Machines for cutting paper. 


Running gear for beeen 2 


Furnaces for burning, calcining, te, 


—. a 
Amalgam rocess for the ex-| 


ray “ot d and silver from | 
eir ores. | 
eee garments. 


“Holder for paper in the roll. 
roducing wrought iron. 
plete specification), 


(Com- | 
j! 








| 
|| 3999 
| 000 


|| 4004 | 
4005 
4006 
Aug. 

18° | 
4007 
4008 
4009 
4010 
4011 
4012 


4013 | 
4014 


4015 | 
4016 
4017 


4018 


4019 
4020 
4021 
| 
4023 
i023 | ¢ 
4026 | 
4027 | 
4028 
4029 
4030 | 
4031 | 
4032 
4033 | 








ham. 

T. Lilley and W. B, 
Skinner. London. 
Davies. Lazarte & | 

Lareé, 
Walker and 
Carter. 
| A. McDougall, Pen- | 
J. Wood, West Stock- 


ine A. E. 
ia and F. T, 
Hollins, Derby. 
Colton. Wuerjut. 
Clark. Sloper. 
z rabitree, Shipley, 


F. Livet, London. 
Dutton. Spier. 


W. a, London. 
LA Mack, Liverpool, 
ree London, 
and Jf J A eae 
ores 
0. = Haddeck, Selly 
, Wore. 
Ferrande. 
Sacre 


urder- 


H. “ira Hudders-| 


J. A. and J. Hopkin- 
son, Huddersfield. 
: Rylands and R. 
Potter, Barnsley. 


8. 8. Allin, London. 
Brooks. Simpson, 


A, Desbats, London. 


C. and J. Thomson, 


| Glasgow. 
| E. —— Cologne-on- | 


A. E. King, London. 
C. HS Simpson,Bushey, 


| W.N. _— Wel- 
lesbourne, Devon. 
Henderson. Schneider 


- Truman, Lon- | 
E. 8. Copeman, Lon- 
don. 

Lake. 
W. and J. Pollard, 
Burnley: 

J. Beywerd and R. C. 


Ross, Manchester. 
H. Lane, London. 


Lamb. 





| 
ke NAMES, &., ABBREVIATED TITLES, £0. | 
| Dates,| OF APPLICANTS. | 
1] 
Aug. | 
| 17 
| 3990 | J. 8. Humberstone, | Brakes for wheeled vehicles. 
Brentford. } 
| 3991 | W. 8. Simpson and | Backbones of bicycles. 
i a W. Phillips, Lon- 
! 3992 | H. z ‘A. Wallis, Lon- | Lamp shades and supports therefor. 
| 3993 | Savill, Honour. _| Thrashing machinery 
| 39941 a. Bz Wardroper, as toot soldiers to carry the) 
| Chichester. } 
3995 | Newton. Pelzer. Lessing the effects of concussion, | 
3996 | F. W. Scott, London. engines for li , &c. 
3997 | T. Causnett, Birming- | te ornaments of teads, 


&e, 

| Manufacture of boots, &c., with 
india-rubber soles 

| Concentrating sugar- ~cane juice, &e. 


| ore roasting furnaces. 
| Teaing solutions Sa om 


of ammonia. 
Reducing ores, phosphates, quartz, 


| telephonic apparatus. 





| Seen eee. 
e combustion of fuel. 
| tan 


Internally fired steam generators. 
Inflammable liquid engines, — 

plete specification). ' 
Weighing and measuring parcels. 
Delivering grain, &c., from elevators. 
Packing for piston rods, &e. 


Cradles, rocking horses, &c. 
Furnaces for steam generators. 
| Shipping, unloading, and moving 
| grain, &. 
Apparatus for screwing and cutting 
or boring metals. 
Scribbling and carding engines. 
Stop valves. 
| Kilns for annealing bottles, &c. 


| 

| Manufacture of horseshoe nails. 

| Self-feeding flat form printing ma- 
| _ chines, (Complete specification.) 
| Bracelets. 

| Utilising the we ‘—— in the 
| _ coking of coal, & 


| Gas engines. 
| Securing scarf pins in scarves. 

| Arrangement 0: — 1 aaa and 
| propellers for ships, &c. 
Lawn-tennis markers. 

Extraction and -« 7 of fatty 


matters from bones, «c. 
| Covering wire with plastic material. 


| Constructing, &c., the seats of ships 
as life-buoys 
bey — cat vermin-proof textile, 


ohh of serrated wedges. 
Galleys and frames for holding seal 


} up type. 
_| Heating steam -boilers. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. | 


For Particulars, see Corresponding Numbers in Lists of | 





Applications for Patents. 























I.—Announced oe 17. | 
| 
No. Name. No Name. No.| Name | 
' | 
1883 1883 1883 | 
2497 | Tuckerman. | 3682 | Bolton. 3711 | Springmann | 
2918 | Haddan 3683 | Williams. | (Nagel, | 
| (Vidal). 3684 | Biggs. | Kaemp, | 
3470 | Haddan 3685 | Bonella. | and Lin- 
(Hayden). | 3686 | Thornton. nenbriigge) | 
3480 sar) eee 3687 | Glaser 3712 | Thompson 
‘artly (Erdmann | _ (Serafton). 
Gidgucrek). & Ruperti).{ 3714 | Dackus and 
3640 | Wetter 3688 | Rudd. | _ Dackus. 
(Syldnder).} 3689 | Smith. 3715 | Pataky | 
3672 | Askham. 3693 | Gill. |  (Distel). | 
3673 | Cranston 3694 | Lancaster. 3716 | Pataky 
(Wood). 3696 | Engel (Wildhagen) 
3674 | Sabatier (Pezoldt). | 3717 | Crellin. 
| omy uand] 3697 | Pieper. 3719 | Richards and 
{| and Son). | 3699 | Brewer and Richards. 
3675 | Martinez. Binns. 720 | Crossley. 
3676 | Groth 3700 | Samson. 3721 | Lyon. 
(Loeb). 3701 | Davies. 3722 | Reddie } 
3677 | Wright. 3703 | Pickering. (Pruvot | 
3678 | Imray (Bang] 3706 | Downton and Buoy et | 
| and San- Wimshurst. Cie.) HT 
| guinetti). | 3707 | Lanham. 3723 | Bartle. 
3679 | Frére. 3710 | Springmann } 
3681 | Nadal. (Cohnitz). 








No. 





roe | | 


3725 | 


3726 | 


3727 | 


3729 | 
3730 | 


3731 
3732 

735 
3736 


3737 
3738 


3739 | 
3742 

















| 
Name. No.| Name. Name. 
883 | 1883 | 1883 
Redfern 743 | Houghton, 3768 | Dickinson. 
(Mildé, fils, Knowles &| 3770 | Allen. 
| et Cie., and Bradbury. | 3771 | Mewburn 
D’ Argy). 3744 | Brierley (Howard). 
Irvine and (Rosskam).| 3772 | Hulse. 
Slater. 3752 | Johnson 3774 | Samson. 
Lewis. (Josia). 3775 | Webber. 
Brookes 3753 | Jefferies and! 3776 | Wallwork. 
(Shepard). Thomson. | 3777 | Brookes 
Shedlock. 3754 | Tate. | _ (Sanders). 
Holliday and] 3755 | Webb and 3778 | Bolton. 
| _ Hodgkinson | Webb. 3779 | Brewer (La 
Thompson 3756 | Edwards Société 
| (Du Bois). | (Fréchingle) Anonyme 
Thompson 3757 | Pratt. des Atelier 
(Mathieu). | 3758 | Edwards de Con- 
Allison (A lt). struction 
(King). 759 | Faulkner. Mécaniques 
ise Couch). 3760 | Austin, | et d’Ap- 
| Charageat. 3763 | Herotizky. | —_ 
Johnson and] 3764 | Mills jlectriques) 
Phillips. (Reynolds).| 3780 | Wood. 
Haeffner 3765 | Topham. 3781 | Clarke. 
(Malla). | 3766 | Topham. 3782 | Morriss. 
Bower and | 3767 | Gledhill and | 
| Thorp. ‘Gledhill. | 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 








No. | 





1883 | 
1834 | 


1841 | 
1843 
1844 
1845 
1846 
1857 
1862 


1870 


1895 


Name. 


Allison 
a. 


Gi e38e). 





No. Name. No. Name. 
"1883 1883 
943 | Crookes. 3966 | Lake 
3958 | Lake (Kempshall). 
(Elliott). 3989 | ——— 
hapin). 





NOTICES TO PROCEED, 
1.—Time for entering Opposition expires Friday, 


September 7, 1883. 














Name. No. | Name. No.| Name 
1883 1883 | 
Wolff 1898 | Johnson 2078 | Keith 
ee (Vezzosi). | 2167 | Lake 
Lane. 1899 Edwards | (Ross). 
Oakley. (Marty). 2206 | Haddan 
Oakley. 1904 Singleton. | (Minor) 
Oakley. 1906 | Hannaand | 2281 | Clark 
Oakley. Shillington. (Changy) 
Favarger. 1909 | Lake 2736 | Gamgee. 
Brewer. (Schuthof).| 3013 | Ayres. 
Lake (Grav). | 1917 | Imray. 3134 | Bond. 
Lloyd Wise (Michel and] 3168 | Liardet 
(La Société Frager). 3384 | Lake 
Centrale 1923 | Snewden. (Torrisani) 
pour Vuti-] 1928 | Snowden. 3406 | Dowson. 
lisation de | 1959 | Cochrane. 3433 | Buck. 
| la Chaleur | 1962 | Glaser 3439 | Hanson. 
Solaire (Stier). 3488 | Fairbairn. 
(Brevets 1991 | Thompson 3505 | Graham, 
Mouchot et | (Cabella). | 3533 | McWhirter. 
Abel Pifre).j 2019 | Grover. 3643 | Tullis. 
Ash. 2025 | Lake 3663 | De la Sala. 
(Cedergren | 
| & Ericsson). 











11.—Time for entering Opposition expires Tuesday, 


September 11, 1883. 











| 
No. | 





























No. | Name. Name. No. Name. 
1883 1883 1883 
1793 | Hamblin. 2020 | Saunders & § 3073 | Henderson. 
1914 | Scott. Brown, 31l4 ke 
1929 | Pring. 2033 | Sandeman & (Bisson). 
1935 | Schott. Everitt. 3232 Haddan 
1938 | Hamblin. 2036 | Haddan (Brehmer). 
1946 | Boult (Hoyer | (Gutmann) 3303 | Haddan 

| et Cie.) 2062 | Woodward. (Brehmer), 
1949 | Galwey 2089 | Clark(Clarke,} 3329 | Vaughan 

|  (Depierre). | Dunne- (Werndl). 
1951 | Bell. | back,and | 3481 | Lewis. 
1956 | Houghton. | Moran). 3484 | Carmont. 
1957 | Edwards. 2091 | Walker. 3500 | Howard and 
1958 | Paterson. 2095 | Beeman. |  Bousfield. 
1971 | Cooke 2112 | Dixon. 3583 | Steel and 

| (Schlotter- | 2134 | Lund and Smales. 

| hoss). | _ Hind. 72 | Askham. 
1976 | Eaton. 2263 | Brin and 3684 | Biggs. 
1984 | Barrett. | Brin. 3685 | Bonella, 
1987 | Rettich 2287 | Hulse. 3736 | Lake (Couch). 

| (Schwintzer] 2429 | Clark 37483 | Brehmer and 

| and Graf). (Sterling). Brown. 
1998 | Webb, 2435 | Pieper 3837 | Lake 

| Jensen, & (Scheibler). (Liseomb). 

| Jensen. 2445 | Hyams. 3989 | Alexander 
2001 Borland. 3030 | Robinson. (Chapin). 

PATENTS SEALED. 
1.—Sealed August 17. 
! 
No. | | Name. | No. | Name. No. | Name. 
1883 1883 | 1883 
715 5 | Mond. 915 | Meinert and | 928 |} Haddan 

804 | Barnett. |  Jeserich. (Bouilly). 
914 | Lange. 918 | Penning. { 
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No. Name. 


No. Name. 





1883 
Tatham and 
Sellers. 
Lee and 
Beale. 
| Justice 
(Thomas). 
Hall. 
Gaulard, 
Nesbit. 
Rothwell an 
MeMillan. 
Walker and 
Beaumont. 
Collins. 
Haddan 
(Gaillet & 
Huet). 
Neale. 
McDougall. 
Calvert and 
Kelson. 


1883 | 
1045 


5 | Pattinson. 
1058 


Wilder, 
Wilder, & 
Wilder. 

Lake (West 
and West). 

Brougham 
(Hazard 
et Cie.) 

d Allison 
(Shaver). 

Haddan 
(Zalin). 

Allan. 


1061 
1073 


3 | Greig and 
Achilles. 

22 | Rogers 
(Gorham), 


Marble). 


2 | Garratt. 
Bonneville 
| (Forbes). 
| Bonneville 
| _ (Forbes). 
Lewthwaite. 
5 | Pitt 
(Schutte). 
Linkleter. 
Gorz. 
Lister and 
Reixach. 
Waple. 
Emery. 
| Emery. 
Emery. 
Hodgson. 
Edwards. 
Anderson. 
Canfield. 
Imray 
(Duryee). 





Il.—Sealed August 21. 





Name. 


Name. 


Name. 





| Spurrier. 

| Wolner. 

| Fisher. 
Snelus. 

| Leo and 
Marks. 

Hare and 

dale. 

Warwick. 

Sigrist. 

Gaulard and 
Gibbs. 

Lake (Bull). 

Lake 


(Jouffray>. 
Richmond & 
Whiting. 
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1055 | Brumleu. 
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(Tungler). 
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Abel 
(Parenty). 
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(Fosbery & 
Pieper). 
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Sutleffe. 
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Aug. 11, 1883. Nos. 
» 18, o» 
, 
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4, 762, 766, 771, 775, 776, 778, 780, 783, 802, 
803, 818, all of the year 1883. 


787, 788, 791, 792, 805, 813, 815, 816, 823, 846, 
882, 1002, all of the year 1883. 
714, 716, 812, 814, 817, 820, 822, 824, 828, 877, 


all of the year 1883. 


880, 832, 834, 888, 840, 842, 843, 845, 847, 859, 
860, 875, 884, 943, 948, 2270, all of the year 
883 


1883. 

850, 852, 854, 863, 864, 867, 870, 871, 872, 879, 
897, 910, 1181, all of the year 1883. 

715, 873, 880, 889, 890, 892, 898, 914, 917, 952, 
1008, all of the year 1883. 
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Southby. 


| Cheesbrough 


(Marsh). 
| Chadburn. 
Fletcher. 
Chorlton. 
Grimal. 
Finch. 
| Brydges 
| (Schreiber 
& Molden- 
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Reid. 
Davis. 
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De Pass 
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| (Werner). 


Groth 
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Glaser (Pfef- 
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Lake 
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(Ewart). 
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Moore. 
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} 
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Maflden & 
| evey). 
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Melling. 
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Parry. 

Peterson. 

Whiteley and 
Pickles, 
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Lake 
(Safford). 
Day and Price 
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(Ovens). 
Groth 
(Stiebel). 
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Lake (Wood). 
Bennett and 
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| _ Forrest. 
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| (Trouillet). 
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3181 | Pitt 
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| Glendining. 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 18, 1883, 

Abstracts marked with a, * relate to applications not ceeded 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of ifications may be obtained at 38, Cursitor-street, 

“ede, sts E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
LACK. 

1871 


124. Pune , Registering, &c., Railway and 
other Tickets: e Bell Punch Company, London. 
(Haseltine’s—Small—Patent). [4d.])—The claims now are sub- 
stantially as follows: 1. The combination, with a ticket punch, 
of a bell connected with the moving parts so as to ring each time 
the latter is operated. 2. The combination in a ticket punch of 
a receptacle for the cuttings and a registering device. 3. The 
combination in a ticket punch of a bell, a registering device, and 
a box to receive the cuttings. 4. The spring lock pawl com- 
bined with the handles to obstruct the mouth of the punch and 
prevent the closing of the handles except when displaced by the 
insertion of a ticket. (Disclaimer and memorandum of altera- 
tion. June 27, 1883). 


1880. 

3555. Manufacture of Wooden Packing Boxes or 
Cases, &c.: F, Myers,New York. (Lake's Patent). (4d.} 
—Claims 1, 2, 9, 10, 14, and 15 are disclaimed. The combination 
of the toothed wheel loose on the main shaft, the treadle clutch to 
engage and disengage the driven wheel and the main shaft and 
mechanism for operating these parts, and the combination of the 
above with the driving pulley and shaft, constitute claims 1 and 2. 
Claims 9 and 10 comprise the combination of the endless chain or 
feeder, and the nail sockets(with or without the nail receivers) and 
the combiration of these with the bedplate having rails, the adjust- 
able supporting pulley and the spurwheels adapted to the links 
in the chain. Claim 14 relates to the combination of a nail feeder 
with a nailing machine, and claim 15 relates to nailing the parts 
successively together and finishing the boxes with one or more 
finishing machines, all arranged for successive operation. (Dis- 
claimer and memorandum of alteration. July 13, 1883). 


1882. 

5779. Electric Lamps, &c.: A. Fergusson, London. 
6d. 8 Figs,j}—Incandescence lamps: The fibre of the bass 
wood is placed over the end of a carbon rod, being kept from 
slippmg by pins, and is twisted about the rod in the form of a 
double spiral and carbonised. Ifa looped filament is preferred, 
the fibre is placed over an upper carbon rod, beneath which its 
ends are crossed, and pass under and over two outer rods and 
down in a straight line to a suitable attachment. The filaments 
are attached to the conductors by small hollow carbon cylinders. 


Fig.7. 





#) 











Referring to Fig. 1, the inner periphery of the cylinder d is slightly 
convex, and the upper end of the conductor ¢ is cut out, and on 
being pulled down firmly wedges the filamert between itself and 
the cylinder. Switches: Referring to Fig. 2, the conductors c 
pass through the glass globe, and are formed with a loop at their 
outer ends, locking with wires embedded in plaster-of-paris, one 
being connected to the terminal j, insulated from the casing, and 
the other to a conducting plate. By turning the screw m, which 
is in connexion with the casing, and thus with the other terminal 
j}, the circuit is completed. In another arrangement the plate{/ 
is permanently connected to the insulated terminal j and the 
other conductor ¢ to j, and on turning the screw m the circuit is 
completed without passing through the filament. A resistance 
equal to the lamp is introduced into the switch circuit. The 
leads may be arranged within the hollow fittings of the lamp, the 
holder on being screwed into place making connexion by means 
of buttons. (December 5, 1882). 


5971. Covering Stairs with Carpet, &c.: H. Haw- 
good, Richmond, Surrey. (6d. 6 Figs.)|—A metallic hinged 
frame secured by suitable means beneath the nosing of the stair 
is constructed so as to permit of its being raised or turned back, 
and a separate piece of carpet for each tread is attached to this 





frame (December 14, 1882). 
6005.* Lifts or Hoists for Warehouses, &c.; J. T, 








Donald, Glasgow. (2d.)—As the case descends it is caused to 
act on slides and depress them, and by means of chains passing 
over pulleys, to raise a vertically sliding gate at the entrance to 
the lift. At the top floor the cage raises weights tending to close 
® vertically hinged door. (December 16, 1882). 


6007.* Furnaces of Steam Boilers, &c.: 
liams, Cardiff. (2d.)—A blast of air is passed between each 
bar at the front of the grate, and is produced by means of a jet of 
steam and a hollow chamber provided with perforations at the 
front of the furnace. A combustion chamber is placed at the 
back of the bridge. (December 16, 1882). 


6011." Apparatus for Grinding Oval Glasses. 
Mirrors, &c.: E. A. Brydges, Berlin (Schwarz Brothers, 
Firth, Bavaria). {4d.])—The mirror or other object is held in 
position by discs covered or faced with india-rubber and held in 
position by a spring. The details of the construction of appa- 
ratus for the above object are described. (December 16, 1882). 


6017.* Glazing Roofs, &c.: W. Ferguson, Guern- 
sey. [2d.]—The upper surface of the sash bars is hollowed out 
so as to form a groove down them, the panes being placed side by 
side in juxtaposition and secured by screws, (December 16, 1882), 


6021. Steam Generator for Use of Liquid Fuels 
and Apparatus for Burning Liquid Fuels therein: 
H. Montgomerie, Cleadon, . [2d.]—The flame 
and gases are caused by forced draught to make a number of 
traverses through flues and tubes before reaching the chimney. 
The burner és constructed of two cones, the liquid fuel being 
admitted to the annular space. (December 16, 1882). 


6024. Manufacture of Screw Nuts and Machinery 
for Tapping the Same and for Screwing Bolts; A. 
S. Paterson, London. (H. A. Harvey, Orange, N, J., 
U.S.A.) [8d. 9 Figs.}—This is a multiple tapping machine, in 
which a single feeding device presents successively each of a series 
of nuts into a position to be operated —— by a rotating head 
containing a number of radially arranged taps caused to revolve 
around a common centre by the rotation of the head which sup- 
ports them, These taps are rotated upon their longitudinal axis 
first in one direction to cause them to tap the nut blanks supplied 
to them, and then in the opposite direction to release them from the 
tapped nuts. The nut blanks are engaged with the taps by arms 
projecting radially from the head, and which remove from a tube 
the lowermost nut blank of a column, which blank is pushed 
toward the tap by a pusher on the arm, the pusher being capable 
of radial movement in relation to the rotatimg head, a friction 
roller on the outer end of the pusher being brought into contact 
with a stationary curved guide rail. Rotating dies may be sub- 
stituted for the rotating taps, the feeding mechanism being 
modified to feed bolt blanks. (December 16, 1882). 


6028.* Fastenings for Trunks, Boxes, &c.: W. H. 
Jones, Wolverhampton. (2d.}|—The ordinary locking hasp 
is connected rigidly to a horizontal bar running across the face of 
the lid and at a slight distance above its lower edge. On either 
side of the middle of this bar is fixed one or more clips engaging 
with a moulding on the upper part of the body. (December 1s, 
1882). 


6030." Apparatus to be Used in the Manufacture 
of Gas for Controlling the Passage thereof into the 
Hydraulic Mains: T. W. C. Holmes, Huddersfield, 
and S. Lindley and S. Hylton, Durham. (2d.)|—The 
object is to avoid the back pressure of gas caused by the sealing 
of the dip pipes in the hydraulic main. The sealing is effected by 
the raising of a seal cup. (December 18, 1882), 


6032. Apparatus for Shielding Velocipedists from 
the Inclemency of the Weather: A. Tomkins, 
London. (4d. 5 Figs.|—The apparatus is attached to the machine 
by a hook behind and straps attached to foot rests in front, and 
can be folded down when not required for use. (December 13, 
1882). 


J. Wil. 


.. Window Fasteners: G. T. Ball, London, 
(2d.]—A fastening screw is passed through the upper horizontal 
rail of the lower sash, and screws into the lower horizontal rail 
of the upper sash, the head of the screw being, when screwed 
home, flush with its frame. (December 18, 1882). 


6036." Automatic, Pneumatic, and Hydraulic 
Apparatus to be Applied to Steering and other 
Purposes on Board Steam Ships, &c. : E. Wimshurst, 
London. (2d.)—Air or water is pumped at any required pres- 
sure into a vessel connected by pipes to a vessel in which isa 
piston arranged to travel the necessary distance for steering the 
ship. (December 18, 1882). 


6041, Malting Grain, &c.: C.D. Abel, London, (Ll. 
Mautner, Vienna). (2d.)—Arrangements for ventilating the 
germinating grain are combined with arrangements having for 
object to absorb as completely as possible the radiated heat pro- 
duced by germinating process. (December 18, 1882). 


6043.* Drying and Roasting Malt, &c.: C. D. Abel, 
London, (L. Mautner, Vienna.) [(4d.}—Slowly rotating drums 
of perforated metal or wire gauze through which the heated air 
is driven by a fan are substituted for the hurdles ordinarily em- 
ployed, (December 18, 1882). 


6045. Coupling Apparatus for Shafts Used in 
Transmitting Motion to Machinery: H. H. Lake, 
London. (W. Johnston, Philadelphia, U.S.A.) (6d. 4 Figs.J— 
The twoheads of the coupling are each formed of sections a bec 
connected by bolts, the shafts being secured in the sectionsc. In 
each section a is a depression for an oscillating block C formed 
with journals D retained in place hy the section b, In the block 


C is an opening extending at a right angle to the journal D, and 
receiving an oscillating pin Eto which is keyed one end of the con- 
necting link F, The faces of the sections a b contiguous to the 
block C are provided with antifriction metal d. In order to 
lubricate the bearing the inner face of the section b is formed 
with a groove, the walls of which are adjacent to the journal 
portion of the block C. (December 18, 1882). 


6046." Electric Lamye or Lighting Apparatus: 
H. H. Lake, London. (J. Kremenezky, Vienna). [2d.}—Are 
lamp : Two solenoids are arranged one above the other, the upper 
one being in the main circuit and the lower in a shunt circuit. 
The tubular cores, through which the upper holder passes, are 
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formed in one piece or connected by links and act together, by 
means of double-jointed connecting links, upon two pawls pivotted 
to forks attached to a socket, free to slide upon the upper carbon 
rod. These pawls have inwardly turned ends, and as the core 
descends, these ends are withdrawn from the carbon-holder and 
allow it todescend until the iron core is lifted, when the pawls 
will grip it, The carbon-holders are partly balanced by cords 
passing over pulleys and connected withthem. A piston attached 
to the lower carbon-holder, which passes between guide rollers, 
moves in a cylinder filled with mereury or glycerine. The upper 
carbon-holder is constructed with a ball-and-socket joint and 
contact is made by brass balls in a circular plate bearing on the 
holder, Rheostat: Each arc lamp is provided with a rheostat 
which receives current partly from the main and partly from 
shunt circuit, and offers a resistance in proportion to that of the 
arc lamp if it refuses to act. (December 18, 1882). 


6048. Machines for Sewing Straw Plaits or‘Braids 
or other Material in Strips into Hats or other 
Articles: J. H. Johnson, London. (C. H. Willcox, New 
York, U.S.A.) [8d. 16 Figs.]—The fimal specification contains 
eight pages of closely printed matter and twenty-nine claims, 
and with the limited space at our disposal ‘a satisfactory abridg- 
ment cannot be given. Relates principally to a turned up guide 
having a guiding or upholding portion adapted to enter between 
the braids or layers of the fabric, to a flat tip table, and to means 
for enabling the straws which are twisted at the edge to be united 
without the stitches being apparent. (December 19, 1882). 


6053.* Bottles and their Stopper® for Measuring 
Liquid by Drops: J.Chaillet and T. Rougnon, Paris. 
{2d.]—The bottle at the upper part of the neck has two small 
apertures, one on each side of the neck. These apertures com- 
municate with two grooves, one on either side of the stopper. 
(December 19, 1882). 


6056,* Extraction of Gold from Auriferous Pyrites: 
J. Plaisted, Lord Penzance, London. ([2d.)|—The raw 
ore is calcined and smelted. The regulus or matte is treated with 
sulphuric acid, the insoluble residue collected, washed, dried, and 
fused with lead, which is then cupelled. (December 19, 1882). 


6060.° Distillation of Coal-Tar, &c.: E. Drew, 
London. (2d.)|—The vapours are passed through a series of 
condensers, each of which is kept at a temperature lower than its 
predecessor in the series, and the pressure in the condensers is 
at the same time considerably reduced. (December 19, 1882). 


6064." Calcination of Regulus or Matte and Utili- 
sation of the Sulphur Contained therein: J. W. 
Chenhall, Morriston, Glam. (2d.)—The regulusis ground, 
mixed in a mortar mill with moist clay, moulded into pellets, and 
dried or burnt in kilns similar to those used in burning pyrites in 
connexion with sulphuric acid chambers. (December 19, 1882). 


6065." Microscopes: W. Hancock, Halifax. 
{2d.]—Relates to a stand which will allow of the microscope to be 
moved up and down as required, (December 19, 1882). 


6067." Electrical Gas-Lighting Apparatus: S. E. 
Pattison, Birmingham, (W. A, Drysdale and C. W. 
Bailey, Philadelphia, U.S.A.) (2d.)—The gas is automatically 
turned on or off, and the gas ignited by electrical devices. The 
cock is rotated by the action of an electro-magnet on a permanent 
magnet attached to the handleof the cock. (December 19, 1882). 


6068. Open Stoves or Firegrates: E. R. Hollands, 
London. [6d. 7 Figs.)—Relates to modification of the grate 
described in Specification 4448 of 1880. A rake-like instrument is 
caused to enter atthe bottom of the fire basket, and then to rise 
with the ignited fuel upon it, thereby preparing a space at the 
bottom of the fire for the reception of the fresh fuel. (December 19, 
1882). 

6077. Tips for Boots and Shoes: L. A. Groth, Lon- 
don. Loeser anc ryeser, New York, U.S.A.) (6d. 
3 Figs.)—A shoe tip is provided with a metallic binding frame at 
its lower edge, which frame is provided with backwardly project- 
ing spurs or teeth, and with perforations at its ends for the fasten- 
ing pegs or nails. (December 20, 1882). 


6079. Construction of Ships to Facilitate Pro- 

ulsion: F.H.F. Engel, Hamburg. ((. de Laval, Stock- 
holm). (6d. 4 Figs.|—The lines of a vessel below the water line 
are constructed parallel (or nearly so) to the vessel's length, and 
the submerged part of the vessel is formed in the shape of a funnel 
or funnels, through which the volume of water removed by the 
vessel’s front part is passed. The orifices of this funnel are 
widened conically. (December 20, 1882). 

6080. Pipe Couplings or Unions: J. Chapman, 
Nottingham. ([2d.)—-By screwing up a coupling the conical 
end of a box piece is forced into the pipe and formsa secure joint. 
(December 20, 1882). 

6081." Separating Hair from Cotton, Linen, or 
other Vegetable Fibre in Mixed Fabrics: C, Harri- 
son, London. (2d.|—The waste hair seating or other material 
is treated with sulphuric acid (1 part of Hy SO, to 30 parts of 
water), and afterwards drained and dried at 212 deg. Fahr., when 
the cotton will easily separate from the hair. (December 20, 
1882). 

6089. Treatment of Fermented Liquors for the 
Removal and Prevention of Acidity: A. G. Sa on, 
London. [(4d.|—Analkaline borate (preferably magnesic borate) 
is applied to fermented liquors for fixing the acid or acids pro- 
duced by after fermentation, and simultaneously destroying the 
germs or organisms which produced such acid. (December 20, 
1982). 





. Manufacture of Leggings: F.W.Hemming. 
London. (8d. 24 Figs.]—The leggings are formed with a bulge 
behind, the seam at the back being covered by a strip of Jeather, 
the lower end of which is tightly rolled up to form a support on 
which the spur will rest. The inventor’s fifth claim is: The com- 
bination of legging and spur substantially as described. (Decem- 
ber 20, 1882). 

6098. Sewing Machines: B. J. B. Mills, London. 
(C. Vernay and F. Roux, Lyons, France). (6d. 14 Figs.J—A 
knotted stitch is executed with a single thread contained in an 
ordinary shuttle by means ofa double hook fulfilling the follow- 
ing functions: (a) to draw up above the work a loop formed by the 
extended thread of the shuttle; (b) to take down provisionally 
the loop into the following stitch to cause it to be traversed by 
the shuttle ; (c) to leave the loop and again take the extended 
thread of the shuttle to form a new stitch ; (d) to carry definitely 
the first loop above the work, and to tighten the stitch. An ex- 
tender maintains the loop in tension during its passage from one 
stitch to another above the work. A loop liberator insures the 
complete liberation of the loop. A thread handler presents to the 
hook the extended thread of the shuttle, so that it can be taken 
by the hook. (December 21, 1882). 

6099.* Coal Vases or Coal Boxes: J. T. Beston, 
Birmingham. [(2d.)—Relates to the arrangement of the cover 
and the adjacent parts of the box, the cover being capable of 
sliding in the body. (December 21, 1882). 











6100. Aupayetme for Cultivating Land: D. Greig, 
Leeds, and G. Grieg, burgh, (8d. 12 Figs.|—The 
object of this invention is to enable two or more implements to be 
pulled by one rope, The illustration is a part plan view of the 
plough. A two-armed crank lever B is connected by a pin joint 





SS 
to the centre of each implement, the two arms beiag at an obtuse 
angle to one another and connected to the pulley ropes. One of 
theimplements carries a clip drum or Y-shaped pulley D for ad- 
justing the distance between the ploughs. G,'M, L, and Fare guide 
pulleys on the lever B for the hauling rope. (December 21, 1882). 


6101.* Dies Used in the Manufacture of Roofing 
and other Tiles; C. Major, Bridgwater, Som. (2d.)/— 
The moulds are plain or shaped to meet the pattern tile to be re- 
produced, the superfluous clay being pressed out all round and cut 
off by a collar. (December 21, 1882). 


6102. Insulator for Telegraphic and Like Wires: 
A. G. Bossomaier, London. (2d.)—Insulators: A base 
plate is fixed to the poles and other supports, and has a lug at one 
side or end for the attachment by a fixed or movable pin, of one end 
of a top strap whose opposite end is connected by a stud or pin 
or other device to the opposite end of the baseplate. The base- 
plate and top strap are prepared, at their inner surfaces for the 
reception of flanged half-rings of insulatory material whose 
meeting edges are notched or formed so that one part fits into 
its neighbouring part. (December 21, 1882). 


6105. Electric Meters: F. H. Varley and J. R. 
Shearer, London. ({6d. 4 Figs.)—Current meter: A bell- 
shaped receiver is suspended from each end of a scale beam and 
immersed in a fluid which is decomposed by electrodes connected 
to the leads and placed under one of the receivers which is pro- 
vided with a self-acting valve. Referring to Fig. 1, the receiver 
A charged with air serves as a counterweight and also compensates 
for thermometric or barometric action. The gas receiver is filled 
with acidulated fluid and is held in the position shown by the 
counterweight A, the beam ¢ striking a stop. When the amount 
of gasin the receiver is greater than the amount of air in the 
counter float A, it rises, until the beam c is arrested by a second 
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stop, when the self-acting valve will be opened, the upward 
pressure of the fluid will force out the gas, and the gas receiver 
will return to its lowest position. The beam c actuates a lever 
link and ratchet wheel, which is connected to the record- 
ing mechanism. Fig 2 shows an arrangement in which a hydro- 
metric float P carrying an electrode R below which is a second 
electrode R! is caused to rise or descend in the liquid according 
as metal is deposited on the lower or upper electrode and thus indi- 
cate the amount of current, or the graduated float may carry an 
iron core passing through a solenoid and registers the current on 
a revolving drum by means of apencil. (December 21, 1882). 


6106. Self-Acting and Adjustable Clutches: J. S. 
Taylor and S. W. Challen, Birmingham. (6d. 60 Figs.) 
—Relates to modifications of the clutch described in Specification 
5187 of 1879. Referring to the illustrations the action is as follows: 
The cam D being moved by the pressure of a spring from the 
position shown in Fig. 2 to that shown in Fig. 4, the free 
end of the key c' is depressed by means of an incline, and in 
turn depresses the contiguous end of the key c*, and the press 





ceases to work, the continuously driven wheel B rotating freely 
on the shaft C. On the cam D being moved back to the position 
shown in Fig. 2 by the pressure of the attendant’s foot on a treadle, 
the free end of the key c*, and with it the key c’, 1s raised by the 
action of the spring C2, and the keys take into keyways in the 
boss of the wheel B. The cam does not rotate with the shaft. 
The bearing of the wheel B is lubricated by means of the oil hole 

. Other slight modifications are described and illustrated. 
(December 21, 1882), 


6107. Manufacture of Hat Linings: W. H. Knowles 
and J. Faulkner, Denton, Lanc., and R. I. Metcalfe 
and W.N. Raines, Dukinfield, Chester. [6d. 7 Figs.)— 
The inside linings are made by one stroke out of one piece of silk 
or other material, and formed by pleating and stamping the outer 
edge, a paper covered with paste or a suitable varnish that will 


soften by heat being placed between the liningand hat. (Decem- 
ber 21, 1882). 
6108. Velocipedes: R. C. Fletcher, Prest (6d. 





15 Figs.)—Relates (1) to the construction and arrangement of 
double gear, four methods being described ; (2) to a spring arm 
for carrying the lamp ; and (3) to lighting the lamp without open- 
ing the door. (December 21, 1882). 





6109. Ovens Heated by Gas: W. A. Crommelin, 
J. Lees, H. Spain, and W. H. Thompson, London. 
(6d. 4 Figs.j—The burners are placed in such manner that the 
flames enter suitably formed flues surrounding the internal walls 
forming the shell of the oven. The products of combustion from 
the gas burners enter separate flues. (December 21, 1882). 


6110. Cushions and Cushioning Materials for Per- 
manent Way, more Especially for Use between the 
Chairs and Sleepers or Rail Flanges and Sleepers: 
W.P. Thompson, London. (J. L. B. du Pont, Paris). (4d.) 
—The cushions consist of a number of sheets of tarred felt and 
cork superposed and placed between the seating surfaces of the 
sleeper rail or chair. (December 21, 1882). 


6112.* Safety Boat: E. Edwards, London. (4. Le 
B. Dulier, Lille, France). [2d.]—The boat is of spherical shape 
and constructed of sheet metal, being divided into two parts by 
a horizontal partition, the lower part containing the steam engine 
and boiler and their appliances. The upper part receives the 
passengers and is provided with ventilating appliances. (De- 
cember 21, 1882). 


6114. Photometric Apparatus: S. H. Emmens and 
J. Munro, London, (6d. 9 Figs.)—Referring to the illus- 
tration a ray of light from the source to be measured is admitted 
through the orifice B, and is reflected by the small sliding mirror 
C through aprism A. The ray (shown by the dotted lines) when 
refracted by the prism displays its spectrum upon a reflecting 
screen D, in front of which is a slip of glass E graduated with fine 
lines to measure the parts of the spectrum, and to gauge its in- 
tensity by noting the vanishing points of the lines. The whole is 
enclosed in a suitable case provided with an eye-hole F. The 
range of refrangability shows the constitution of the light, and 























its intensity can be measured by the degree of brightness in rela- 
tion to the thickness and absorbing power of the prism through 
which it has passed. The thickness of prism through which the 
beam is refracted may be varied by the sliding mirror C, which is 
adjustable with regard to the prism A by the rack and pinion 
motion G, and with regard to its angle of reflection by the screw 
H. Several modifications are described, e¢.g., the light is passed 
through a wedge or wedges of neutrally tinted glass, which 
absorb the light, and a greater or lesser thickness of which can 
be put in the path of the beam, or by means of a liquid absorber 
contained in a telescopic tube, or by a system of reflectors. 
(December 22, 1882). 


Coupling and Uncoupling Railway Car- 
riages, Trucks, &c.: J. Anderson and J. Darling, 
Glasgow. 6 Figs.}—One or more pairs of clutches, the 
solid projections on any one of which enter into the hollow recep- 
tacles of the clutch of the adjoining vehicle, are employed. The 
parts are retained in the coupled position by a pin or catch 
mounted upon a shaft extending out to the sides of the vehicle 
and provided with a counterweight or screw wedge which keeps 
the pins or catches in the required position to lock the couplings. 
(December 22, 1882). 

6117. Ap atus for Cutting Pearis, &c.: J. Imray, 
London. (E.R. Roads, Paris). (4d. 3 Figs.)—The cutting is 
effected by the edge of a very thin steel disc or blade without 
teeth, and having a very rapid rotary or reciprocating motion. 
(December 22, 1882). 

6118.* Receptacles or Vessels for Secon Bat- 
teries: G, Binswanger, London. ([2d.)—Secondary bat- 
teries : The vessels or receptacles of these are made of iron coated 
with anenamel. The endmel and body part may be protected by 
a bituminous or other solution, or with paper coated with pro- 
tective paints, or the sides of the vessels may be lined with india- 
rubber, gutta-percha, or the like. (December 22, 1882). 


6119.* Dish Covers: A. G. Hewett, Sheffield. [2d.)— 
The cover is constructed with an outer casing, and an inner lining 
between which hot water is placed. (December 22, 1882). 


6120. Apparatus for Teaching Geography, His- 
tory, &c.: A. J. Boult, London. (P. E. Lamberet and 
A, M. Billoud, St. Laurent les Macon, France.) [6d. 3 Figs.J— 
Consists of a map having holes and hooks or their equivalents, in 
which are placed markers or samples indicating the facts to 
be taught. (December 22, 1882), 

6121. Water-Closets and Sewers and Trapsfor the 

e: W. R. Lake, London. (C. E. Pike, Philadelphia, 
and E. Z. Collings, Camden, N.J., U.S.A.) [1s. 90 Figs.]—Re- 
lates principally to seaking the fixtures, and to apparatus for dis- 
infecting and cleansing them. Contains eleven pages of description 
and forty-one claims. (December 22, 1882). 


6122. Gas Fires and Means for Ensuring the 
Proper eng a off of the Products of Combustion: 
W.T. Sugg,London. (8d. 10 Figs.|—A slab of steatite dust 
and clay is applied as a backing and set at an angle of 45 deg., the 
grate being filied up above the slab to any height with steatite 
dust and asbestos lumps. The gas flames are arranged to play 
upon the backing slab at anacuteangle. The top of the chimney 
is closed by a plate through which is inserted a tube of less dia- 
meter than the chimney, to prevent down draught. (December 22, 
1882). 

6123. Construction of Folding Cot Carriages: T. 
Trotman, London. (6d. 6 Figs.|—Each side frame is con- 
structed so that two parallel bars (a long one and a short one) will 
cross two similar bars and be connected together at their cross- 
ings by joint pins, and at their ends by toggle levers and links. 
The side frames are coupled together by, say, eight crossbars. 
(December 22, 1882). 

6124. Manufacture of Colour Boxes: T. Foxall, 
London. (6d. 7 Figs.|—A series of half-round spaces forming 
the spaces for the tubes are formed by a suitably corrugated 
metallic plate mounted on a platform or bed at a suitable distance 
from the bottom of the box. (December 22, 1882). 


6125. Machinery for Combing Wool, &c.: W. Terry 
and J. Scott, Bradford, {6d. 3 Figs.|—A reciprocating gill 
head is placed outside the circular comb, the gill combs or 
‘“‘fallers” being curved to the same radius as the inner row of 
teeth in the circle, and placed at a higher level than the circle so 
as to be capable of advancing over the whole width. A pair of 
nipping jaws placed in the interior of the comb are opened and 
closed as the gill head reciprocates to draw off a tuit of wool 
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from the gill combs; the jaws are then lowered and the tuft de- 
posited upon the circular comb and dapped by a brush in the 
usual manner. (December 22, 1882). 


6126. ‘_ for Warming Rooms and Build- 
ings: E. Hopgood and E. Jenner, Ryde, Hants. 
(6d. 10 Figs.}—A system of hot water circulation is combined 
withan ordinary fireplace. Smail cases connected together by 
curved horizontal pipes passing behind the fireplace are placed 
one on either side of the fireplace. (December 22, 1882). 


6127. Railway Fog Signal Agpencane: J. Coleman 
and I. Henson, Derby. (6d. 8 Figs.|—The explosive signals 
are piled in a row one above the other in a vertical cylindrical 
reservoir. The lower part of the reservoir may be below the 
ground level, the signals being raised upwards by a movable 
bottom drawn upwards by a spring or weight, the uppermost 
signal resting against a fixed stop plate, and being pushed forward 
along a channel on to the top of the rail by a horizontal lever arm. 
The lever arm has a dovetail slot formed in it, engaging with a 
stem projecting from the rear end of the signals, which end is 
split longitudinally and bent sideways in the opposite direction 
so as to form a spreading end to enter the slot. The arm carries 
the signal on to the rail, and a slide prevents the next signal from 
rising in the box. The remains of the signal, if fired, when the 
arm moves back, fall away, and the arm removes the slide over the 
case and engages with a second signal. The signal, if not fired, 
is drawn back with the lever. The lever is operated by a disc 
formed with a slot engaging with a pin on a short arm of the 
lever. The central part of the slot is radial, and connects two 
concentric portions on either side. The disc is toothed and 
operated by a rack. Other modifications are described and 
illustrated. (December 22, 1882). 


6128.* Fasteners for Gloves, Boots, &c.: H. Vollmer, 
Manchester. (/. Tiitemann, Liidenscheid, Germany). (2d.J]— 
A hook situated at one extremity of a metallic plate passes 
through the glove, and the other side of the glove is hooked over 
the hook. A spring cap is capable of being pulled over and pre- 
tecting the hook. (December 22, 1882). 


6130. Gas Engines: A.M. Clark, London. (!’. J. 
Laurent, Paris), [1s. 2d. 20 Figs.}—A mixture of gas and air 
in suitably regulated proportions is drawn by a piston into a cold 
cylinder and there compressed by the piston, a spray of cold 
water being injected into the cylinder to prevent heating of the 
gases. The gases are then conducted to a regenerator wherein 
their temperature is raised from 200 deg. to 300 deg. Cent. by 
utilising the heat of the products of combustion expelled from 
the engine. The gases on leaving the regenerator enter a hot 
cylinder by a valve which opens only for a portion of the stroke 
and come in contact with a platinum wire rendered incandescent 
by an electric current whereby the gases are ignited. The 
platinum wire is coiled in series of concentric circles so as to be 
distributed uniformly over the whole area of the end of the 
cylinder, the combustion continuing during the whole time of 
admission and being complete almost immediately after the 
admission is cut off. During the backward stroke the exhaust 
valve opens and the gaseous mixture passes out of the cylinder 
through the regenerator and finally escapes into the atmo- 
sphere. The main cylinder may be jacketted and lined with 
sheet asbestos, or if necessary, to cool the cylinder, the gases 
from the compressor may be passed around it, and the re- 
generator may be dispensed with. In entering and leaving the 
eylinder the gases are caused to traverse a perforated distributing 
diaphragm, so as to protect the valves from the radiation of the 
flame, and to distribute the gaseous current. In order to cause 
the compression cylinder to deliver a smaller quantity of explosive 
mixture a space of variable capacity is formed at its end, in which 
a portion of the gas is compressed during the compression stroke, 
and which is expanded during the return stroke. The injection 
water for cooling the gases in the compression cylinder is conveyed 
toa hollow ring around the piston-rod, and the upper part of which 
is pierced with a ring of small holes, from which the water is pro- 
jected in horizontal jets against pegs shaped so as to cause the jets 
to be projected upwards. Instead of using ordinary guides for the 
piston rod crosshead, ‘* Evans” parallel motion is employed, the 
two principal levers being prolonged and connected by rods so as 
to operate the piston of a pump. The pump also draws in air, 
which is forced with the water into a vessel, provided with a safety 
valve, and in which the water is maintained ata constant level. 
The water is employed as the injection water, and also to operate 
the valves of theengine. (December 22, 1882). 


6134. Preservation of Animal and Vegetable 
Matter: J. Townsend, Glasgow. (4d.]—The articles are 
treated with a mixture of boracic acid and potash, or chloride of 
potassium and carbonate of soda. These may be mixed with 
chloride of magnesium orcalcium. (December 23, 1882). 


6135. Kiers or Apparatus for Boiling and Cleans- 
ing Pulp Material and Fabrics: J. Dimmock, Over 
Darwen, Lanc, [(4d. 3 Figs.|—The kier is divided into two 
compartments by a transverse grid so that the material in one 
compartment is kept separate from that in the other, whilst there 
is a free passage for flow of liquid through the grid. The steam 
water or lye is admitted through the hollow trunnions. (De- 
cember 23, 1882). 

6136. Motive Power Engines: J.A.B. Bennett, King’s 
Heath, Worc., and B. P. Walker, Birmingham. 
(6d. 2 Figs.)—The petroleum or other volatile hydro-carbon is 
contained in the reservoir b, and is delivered by a pump or by the 
intermittent descent of the piston ¢c actuated by the screwed rod, 
worm, wormwheel, and ratchet, to the cylinder a. The air pump 
d is worked by a crank on the main shaft, and is connected to the 
connecting-rod r by a link wv provided with a recess engaging 











with a pin carried by the bottom of rod r. The lever nis also 
jointed to the piston-rod of the air pump, and on grasping the 
handle n? the air pump is thrown out of gear with the crankshaft, 
and can be worked by the levern. The delivery of petroleum is 
regulated by meansof the slot 2 (Fig. 1). The petroleum and 
air mix in the passages, as shown, before entering the cylinder q, 





The mixture is exploded by a small dynamo-electric generator 5, 
which can be worked by hand, or can be geared to the main shaft 
by aclutch 6. The electrodes between which the sparks pass may 
consist of rings or discs made to rotate slowly, or the electrodes 
may be connected by a fine platinum wire. The air from the air 
pump may be passed around the cylinder a before entering 
therein. Liquid or powdered solid fuel may be introduced into 
the combustion chamber of hot air engine by suitably modifying 
the cylinder or reservoir 6. (December 23, 1882), 


6140, Traction Engines: E. Foden, Sandbach, 
Cheshire, [4d. 2 Fiys.|—The travelling wheel axle and third 
motion shaft are arranged to work together in one axle-box and 
be fitted with ball joints, each axle working in a separate horn 
plate bolted to the side plates of the boiler and to the top of 
which is attached on each side a spring box from which the boiler 
is suspended. The second and third motion shafts are fixed in 
the same horizontal plane, so that the action of the springs does 
not affect the depth of the gearing. The spring!axle-boxes are 
fitted with central spindles and capable of being screwed down to 
take the weight off the springs. (December 23, 1882). 

6141," Tyres of Wheels for Railway and Tramway 
Purposes: T. E. by, Manchester. (J. Rigby, Cleve- 
land, Ohio, U.S.A.) [2d.]--The tyre is formed separately from 
the wheel and is produced by rolling or casting. The spoke or 
plate wheel has a raised portion on the same side as the flange of 
the tyre, the raised portion being recessed at the base and 
bevelled off on the upper part. (December 23, 1882). 


6142. Ap aratus for Burning Gas for Cooking, 
Meating uminating, &c.: Hon. I. W. Plunke 
Duns Priory, Kent. (6d. 5 Figs.|—The burners are 


caused to be supplied with gas by the movement performed in 
bringimg the apparatus into operation, e.g., by opening the door 
or placing utensils in the oven. The gas tap is retatmed in its 
turned-on position, when the door is closed by the expansion of 
a metal bar caused by the heat. (December 23, 1882). 


6143. Disinfecting Compounds: J. S. McDougall, 
London. (4d.)]—Crude tar oils or acids, or carbolic or cressyllic 
acids, areadded to soluble salts of the bases such as the car- 
bonates, muriates, phosphates, sulphates or sulphites of soda, 
potash, manganese, oralumina. (December 23, 1882). 


6146. Dynamo-Electric, Magneto-Electric, or 
Electro-Dynamic Machines: R. Matthews, Hyde, 
Cheshire. (8d. 17 Figs.)—Dynamo-electric generator: The 
object is to construct the ‘‘ disc armature or electro-magnets for 
the above machines in such a manner that the lines of force or 
magnetic rays from the field magnets are always enveloped by the 
armature or armatures.” Referring to Fig. 1, the armature for 
small alternating current generators is constructed of two sheet 
copper discs placed in the same plane and cut, stamped, cast, or 
bent to form twice as many zig-zag spaces AA as there are 
similar polar fields. Two or more of these armatures may be 
mounted on the shaft. The parts BC B of the coils are inthe same 
plane as the parts B! C! B', and the parts D D! are not in the 
same pane, or the parts at D Dl are thinned. Fer large genera- 





tors the parts are constructed of bars, the inner ends of which 
are suitably bent. The armature may be made up of parts placed 
in parallel planes, the parts being diagonally coupled together by 
circumferential parts so as to form an irregular coarse pitch 
thread round a magnetic or diamagnetic core, as shown in Fig. 2 
(at the right). The whole core is wound until covered as shown 
in the left half of Fig. 2, the polar field being represented by the 
dotted circles. The ends may be coupled up in any known 
arrangement to a commutator. The discs for continuous currents 
are placed slightly in advance of one another, so that the single 
discs are not at their maximum induction at the same time. For 
continuous currents with single disc armatures the number of 
spaces A is less or greater by any even number than twice the 
number of like polar fields, the inner parts D being connected to 
acommutator. One part of the disc may be employed to gene- 
rate the main current, and the current in the other part may 
be commutated to excite the field magnets, as described in 
Specification 3334 of 1882. (December 23, 1882). 


6147.* Tricycles or Velocipedes: F. C. Glaser, 
Berlin. [(4d. 8 Figs.|—The endless pitch chain is caused to 
pass over twoor more pitch wheels arranged so that either can be 
put in gear with the driving wheel. (December 23, 1882). 


6149. Extraction of Saccharine Matter from 
Vegetable Substances: C.D. Ekman, London, and 
W. B. Espeut, Jamaica, and G. Fry, London. [4d.)|— 
The raw material is boiled under steam pressure in a solution 
containing sulphurous acid and a base or alkali. (December 23, 
1882). 

6154. Bedsteads: G. Gentle, London. [6/. 7 Fiys.) 
—The bedstead is constructed with a divided underframe united 
at the head and at the foot by continuous or single head and foot 
rails respectively, a space being obtained between the divisions of 
the frame and thus constituting adouble bedstead. (December 23, 
1882). 

6156. Sash Fasteners: J. E. Cope, Birmingham. 
(6d. 5 Figs.)—To the circle plate of the ordinary sash fastener is 
pivotted a swivel guard working in such a manner that the arm 
of the fastening will, when closed, press against and hold the 
swivel guard across the meeting rails, thus preventing the use of 
aknife. (December 23, 1882). 


6157. Fastenings for Gloves, &c.: G. Capewell, Bir- 
mingham. [6d. 50 Figs.|—The spring isattached to, or formed 
out of, the ordinary hinged lever or hook, and works against pins 
connected to the ears carrying the axis of the lever, or the hinged 
end of the lever is formed with projections acting upon the pins. 
In other fasteners the free end of the lever is secured by a ring 
slide connected to the base-plate, and passing over the end of the 
lever. (December 23, 1882). 


6158. Manufacture of Carpets: F. B. Fawcett, 
Kidderminster. [8d. 4 Figs.|—The looms are adapted in 
such manner that the upper or surface wefts are brought close 
together and assist each other in binding tighter between them 
the rows of figure warps instead of each upper weft being sepa- 
rately bound apart from those preceding. (December 23, 1882). 

6159.* Looms for Weaving: J. Pembertonand R. 
Pearson, Preston. (2d.|—The lattice barrel of the Jacquard 
or dobby mechanism is divided into two sections placed side by 
side on the same axis, but operating independently, one portion 





producing the side borders and the other the cress borders 
(December 23, 1882). . 


6160. Sewing Machines: A. Guillaume and A. 
Lambert, Fosses, Belgium. (6d. 9 Fiys.|—Relates to 
modification of the machine described in Specification 1744 of 
1882. The alternate circular or to-and-fro motion transmitted to 
the hook for forming the stitch by the pinion and alternating rack 
is converted iato a continuous rotary motion, Relates also to 
the manner of disengaging the thread from the hook, to the 
shape of the ring in which the hook revolves, and to the shuttle 
driver. (December 23, 1882). 


6161. Hygrometers, &c.: F. H. F, Engel . 
burg. (W. Klinkerfues, Gottingen). (6d. 3 Vignt ka 
hygroscopic hair string is fixed at one end, and attached to an 
arm at the otherend, being kept stretched by a spring, A bent 
non-hygroscopic string is attached at one end to the arm and at 
the other end tothe fixed support. A non-hygroscopic string is 
attached to the centre of the bent string, and passes round a 
pulley on the index finger, and is kept tight by aspring. The 
shortening of the straight hair reduces the bead of the bent string. 
(December 23, 1882). J 


6164, Auperetes for Producion of Electric Light : 
A. M. Clark,London. (L. Gerard and W. V. Bonsor, Brus- 
sels). (8d. 15 Figs.|—Dynamo-electric generator : The armature 
ring is constructed of as many cast-iron sector-shaped segments 1 
as there are bobbins in the ring, the middle part of each sector 
being cut away, leaving a flat core to wind the coils upon. The 
ends are formed so as to leave radial slots between the segments, 
plates of non-magnetic material being also interposed between 
the segments which are screwed to the arms 3 of the brass hub 
keyed upon the shaft, the screws being placed at each radial 
joint. The field magnets are shown arranged in two sets placed 
so that the poles of like polarity face each other, the pole-pieces 
being built up of several segments, and each forming a nearly 
complete semicircle embracing the greater part of the periphery 
of the ring, leaving only a space for the arms 3. As shown, the 
pole-pieces are made up of five parts in cross section, the internal 
pieces being easily removable. When more than one ring is em- 
ployed the pole-pieces are formed so as to embrace all the rings 
in the same manner. The armature shaft is mounted in adjust- 
able bearings sliding in guides and maintained in position by 
screws. The armature core may be wound with two indepen- 
dent circuits, one for exciting the field magnets and the other for 
the outside circuit, each being provided with a separate com- 











mutator. The magnetic field may be situated at the two ends of 
one set of magnets. Each collector or commutator is a plane 
disc of insulating material furnished on its face with copper 
strips so arranged that the diameter upon which the brushes 
rub intersects all the strips corresponding to the bobbins in the 
field, the strips being of logarithmic spiral or epicycloid shape. 
Automatic shunt : The object is to throw into the circuit a re- 
sistance equivalent to the lamps, or other apparatus thrown out 
of circuit. Two terminals are connected in multiple arc upon the 
terminals of the lamp or motor. To one terminal is connected 
one end of a coil of coarse wire whose other extremity is con- 
nected to a fork on which is pivotted an armature lever, which 
normally is connected to one end of a fine wire coil, wound in the 
same direction as the thick wire and whose other end is connected 
to the second terminal, which is in turn connected through the 
resistance to a stop with which the lever makes contact when 
attracted by the magnet. If the lamp circuit is broken, the 
current passes from the first terminal through the thick wire coil, 
armature lever, fine wire coil to the second terminal, and attracts 
the armature lever which makes contact and puts the resistance 
in circuit instead of the fine wire coil. The two terminals can 
also be connected by means of a hand switch. (December 23, 
1882). 

6166. Litter for Use in Stables: H. Symons, Tot- 
nes, Devon. [6d. 5 Figs.|—Peat moss is properly dried and 
disintegrated, mixed with one or more of the ran Hp of mag- 
nesia, lime, potash, or soda, and compressed into bales or canvas 
sacking. (December 26, 1882). 


6167. Firearms and Bayonet Attachments there- 
for: A. W. L. Reddie, London. (#. 7. Starr, New York, 
U.S.A.) (6d. 14 Figs.|—Relates principally to breechloading 
firearms in which the breech-block containing the hammer and 
other block mechanism is pivotted within the breech receiver, so 
that it has to be swung backwards and downwards to open the 
breech, and in which the necessary movements of the soaked 
block and the cartridge shell extractor are effected by a lever 
—_— on the same centre of motion with the breech-block. The 

ayonet is provided with two parallel sockets, one of which fits 
the barrel and the other, when the bayonet is in place, receives 
within it the end of the ramrod. Relates also to other details 
of the attach t. (D ber 26, 1882). 


6168, Devices for Joining the Ends of Leather 
Belts, &c.: H. H. Lake, London. (4. Johnston, Bain- 
bridge, N.Y., U.S.A.) [8d. 20 Figs.J}—The fastening plate is 
provided at each side with two — rows of flattened tapering 
teeth. Four arrangements are desoribed for different purposes. 
(December 26, 1882). 


6169. Manufacture of Silica Firebricks, Silica 
Fire Cement, &c.: H. E y-Cymmer, 
and H. Harries, Glyn Neath, Glam. [4d.]—A small pro- 
portion of Portland cement is added to the silicious material. 
(December 27, 1882). 


6171. Vacuum _ Brake Apparatus: J. Gresham, 
Salford. (10d. 9 Figs.|—Referring to Fig. 1, the cylinder or 
vacuum chamber a is mounted on the trunnions a3, The outer 
edge of the diaphragm b2 is secured by bolts between a ring and 
a flange on the upper edge of a projection a! of the cylindera, and 
its inner edge is secured to the plate b, which is formed with a cap 
in its centre to screw on to the piston-rod, and act as a cover to 
enclose the bellows sleeve d, secured as shown. Several modified 
arrangements are shown. Relates secondly toa modification of the 
valves described in Specification 5109 of 1881. The valve seating 
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is formed on the end of a horizontal short pipe or projection from 
the casing, and one end ofa tube is fitted to slide upon the exterior 
of the short pipe, and inside this tube a ball valve is placed ; this 
tube has side passages for the air to ge through from the 
passage in the casing at the exterior of the tube, and a plug is 
screwed into the interior and secures the central part of the dia- 
phragm between the end of the tube and the shoulder on 
the screw plug, while the outer margin of the diaphragm 
iy secured between a gland or guide for the end of the 
screw plug and the casing in which the gland screws. Relates, 
thirdly, to an arrangement such as described in Specification 4642 
of 1881, which may be used for putting on the brakes in case of 
automatic vacuum brakes by admitting air into the train pipe. 
A glass contained in a case is broken by knocking in a ball, and 





admits air to the train pipe. Relates, fourthly, toa modification 
of the valve apparatus described in Specification 1494 of 1881. 
Referring to Fiy. 2 the valve j is actuated by a lever c, which also 
actuates the spindle b, the cavity a* being in communication 
with the branch from the train pipe; i isa valve for lubricant, 
in connexion with a passage communicating with the steam brake 
cylinder, a? a branch connected with the steam boiler, c3 and c® 
communicate respectively with the exhaust steam pipe and witha 
small chamber, e' communicates with the train pipe, and e? is pro- 
vided with a ball valve and communicates with the atmosphere. 
On air being admitted to the train pipe the piston d rises and 
prevents the entrance of air into the cavity c4 by closing the small 
groove cS, and it also raises the valve b? and admits steam to the 
cylinder c', thus raising the valve spindle b and opening the main 
steam and air valves. When a vacuum is again formed the piston 
d descends and steam exhausts from the cylinder c' by a small 
sroove on the side of rod of the piston d, the valve spindle de- 
scends and puts the exhaust steam and steam brake cylinder 
passages in communication, and closes the air and steam valves. 
(December 27, 1882). 

6175." Apparatus for Corking Bottles: H. J. 
Worssam, London. [2d.)|—The bottles are placed in a re- 
volving table and the corks in a similar table above the first, the 
two tables being provided with holes for the bottles and corks 
respectively. The corks are forced im by means of a crank, con- 
necting rod, and punch. (December 27, 1882). 


6176. Manufacture of Glucose Syrup and Grape 
Sugar: H. J. Haddan, London. (//. Endaemann, New 
York, U.S.A.) (id.J—Starch is exposed to the action of tribasic 
or ortho-phosphoric acid under a heat higher than the boiling 
point of water and under pressure higher than the atmospheric 
pressure. (December 27, 1882). 


6185. Electric Arc Lamp: A. M. Clark, London. | 
Fig.|—Electric arc | 


(La Société Solignac et Cie,. Paris). (6d. 1 
lamp : The upper or negative carbon is caused to act also as a 
reflector for the light. A block or stick of carbon of relatively 
large section is enclosed by and rests in an annular cup or block 
of refractory material, which, by protecting the sides of the 
carbon from the oxygen of the air, prevents the lateral combus- 
tion, and permits only its lower end to be consumed. 


























to the illustration, the upper carbon @ rests on an internal lip of 
the annular block b held ina casing hung by a stirrup to the 
core of a solenoid f, the core being attached to a spring g by 
which the whole of the movable portion of the lamp is suspended. 


The lower carbon hf is pressed upwards by a counterweight l | 


against an annular abutment surrounding the point of the carbon. 
The current enters at 0 and passes through the solenoid f by the 


frame of the lamp to the lower carbon, across the are, to the | 


Referring | 





__ ere 


| upper carbon and out by the terminal p. The arc is established | 
by the solenoid raising the block b. (December 27, 1882). 


6186. Steam and other Motive Power Engines: T. 
Hancock, Wolverhampton. [ls. 7 Figs).—The steam 
chest is cylindrical with its axis in a direction across the main 
cylimder, and it is divided in the middle so as to form two sepa- 
rate chests, one end of each chest being of a less diameter than 
the other. A piston is fitted to work one in each of the parts of 
each chest, the two valves of each chest being formed in one 
piece. One steam chest supplies steam to one end of the cylinders 
and exhausts from the other end. As the main piston reaches the 
end of its stroke it passes over and uncovers a small port com- 
municating between the cylinder and the back of the large valve, 
and the valves are driven forward and the ports closed. A ring 
working in the steam chest the necessary distance back from the 
large valve closes this small port as the valves close. The 
valves in the other chest are opened in a corresponding 
manner at the same time by a small port communicating 
with the steam chest at the outer face of the smaller valve, 
thus drawing both valves open. The steam pressure remaining 
at the back of the larger valve after it is closed, is relieved 
by means of a port which communicates between the space con- 
taining such pressure, and the space in the other chest open to 
the exhaust. This communication is again cut off by the closing 
of the valves. To start the engine the valves are moved by hand 
or other means. In anarrangement where expansion is required, 
each valve chest is divided into parts of three different diameters, 
the steam port being situated in the smallest part, the steam 
being admitted to move the valve at any desired portion of the 
stroke, so asto cut offthe steam and leave the exhaust open, it 
being closed as before described, the steam valve sliding ona 
stalk rom the other valves. To regulate the expansion the engine 
cylinder is formed with a series of ports which are successively 
uncovered by the piston, and either port can be arranged by a 
small valve so as to close the steam valve. (December 28, 1882). 

6195. Illumination of Lighthouses: J. R. Wigham, 
Dublin. (6d. 3 Figs.|}—Refers to Specification 1015 of 1872. 
Lenses or lenticular apparatus are placed side by side and an 
illuminant of gas, oil, electric, or other light is applied in the 
focus of each lens, so as to form a much broader beam of light | 











than has heretofore been used for lighthouse purposes. Dioptric 
| or other reflectors are placed between the lens and throw back 
light and heat into the foci. Several of these illuminants may 
! be superposed, as shown in the illustration, in thick weather. 
(December 28, 1882). 
6196. Insulating Conductors for Electric Lighting 
and other Purposes: W. Smith, London. [4d.}|—Con- 
| ductors: Gutta-percha, preferably of the cheaper sort, is mixed 
| with finely-powdered bituminous coal while it is being masticated 
in the ordinary way. This compound is pressed out from a die, 
through which the conductor to be insulated is also led, and is 
maintained ina plastic condition by heat. (December 28, 1882), 


6197. Shoots Applicable more Especially for 
Loading Coal, Ore, Grain, &c., into e Holds of 
| Ve : S. W. Snowden, West Hartlepool. (6d. 


ssels : ‘ 
4 Figs.]—Shoots hinged to atable arecapable of being brought 
together to allow of their intrrduction into the hold and then 
inclined to lead the cargo from the hatchway. Each shoot is 
made telescopic, and when lowered the different shoots can be 
| extended or opened out. (December 28, 1882). 


| 6200. ic fe Starch and other Amylaceous Sub- 
| stances: W. R. Lake, London. (/. Maiche, Paris). [6d. 
2 Figs.|—The blocks of drained starch are dried in a stove in the 
usual manner, and the thin yellow layer formed is detached. The 
blocks are then wrapped in paper and subjected to the combined 
action of a vacuum and heat. (December 28, 1882). 


| 6207. Attaching False and Reversible Cuffs to 

Shirt Sleeves: F. S. Turner, London. [6d. 7 Figs.)— 
The wristband is sewn to the shirt sleeve and extends beyond the 
slit in the sleeve, and is made of such a size as to overlap the 
cuff when adjusted; the cuff is secured by a stud, the wrist- 
band being brought over and attached to the same stud. (De- 
cember 29, 1882). 

6211. Apparatus for Turning Leaves of Music: 
J.C. Thowbinon, London. (0. Erganianand 0. E. Torossian, 
Constantinople). (6d. 7 Figs.}—A lever actuated by a pedal 
automatically takes hold of and releases the leaf to be turned, 
the apparatus comprising a turning lever, a releasing device, and 
a grooved metal plate fitting in an opening formed in the leaf to 
be turned. (December 29, 1882). 


6215. Apparatus for Registering the Mileage of 
Vehicles: J. Imray, London. (/’. Bisson, Paris). (6d. 
7 Figs.|—A pulley fixed to the wheel drives a second pulley by a 
strap which can be tightened by means of a tightening roller 
moved by levers and cords worked by handle within reach of the 
driver The driven pulley has on its axis a worm which works a 
wormwheel, a stud on which causes a spring pawl once in every 
revolution to oscillate and move the counting mechanism. The 
pawl will yield to the stud if the vehicle is moved backwards. 
(December 29, 1882). 


6216. Tubular Boilers: J. Armer, Dartford, Kent, 
{4d. 2 Figs.]—The tubes between two parallel! tube-plates are 
bent so as to givethem a gentle helical twist throughout their 
length. The tube may be bent by moulding it when hot intoa 
helical groove on acylinder. (December 29, 1882). 

6217. Velocipedes, &c.: J. Harrington, Coventry. 
(6d. 8 Figs.|—An ordinary wheel is mounted upon asuitable back- 
bone, having a socket adapted to swivel upon the upright shaft 
which carries the seat of the ordinary tricycle. This wheel is driven 
by the direct action of acrank A form of differential gearing con- 
sists of discs with teeth upon their inside surfaces, one or more 
double pawls on each side of the chain wheel engaging with the 
teeth on the disc. (December 29, 1882), 

6226. Galvanic Batteries: T. J. Howell, London. 
{4d.]—The porous pot is made of pure carbon, charcoal, man- 
ganese and carbon or plumbago, or of any other carbon, and 
serves also as the carbon electrode. A small quantity of fluoric 
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6228. Telephonic and Microphonic Transmitting 
Instruments: J, Imray, London. (J. Ochorowicz, Paris). 
(6d. 6 Figs.)}—Part of the line circuit is formed by magnetic 
powder in a magnetic field, so that the fieldis varied by vibration 
caused by sound pulses, the resulting changes in the condition of 
the powder particles causing electric undulations in the circuit. 
The magnetic particles may be placed between the poles of a 
magnet, the vibration of the magnet causing motion of the 
particles. (December 30, 1882), 


6239. Umbrellas and Parasols: L, Engel, London. 
(6d. 26 Figs.|—Relates to forming the joints at the top notch 
and the runner, and to connecting the end of the stretcher with 
the rib, to the runner, and to the eye on the rib for the attach- 
ment of the covering. (December 30, 1882). 


1883. 

5. Electric Lampsor Lights of the Arc e: F. 
J. eesbrough, Liverpool. (£. 2. Knowles, Brooklyn, 
New York, U.S.A.) (6d. 4 Figs.J}—Are lamp: The carbons are 
always maintained exactly parallel to each other and are separated 
on the passage of the current. Referring to the illustration, the 
fixed carbon plate A! is secured by screws F in the carbon-holder 
B fastened toaframe of insulating material H. The movable 


carbon A is fixed to the armature B of an electro-magnet G. The 
armature is supported above the magnets by links C set at an in- 
clination with the perpendicular, and the springs S and K, and 
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the counterweights W carried by levers fixed to the pivots of links, 
tend to maintaén the carbonsin contact. The lamp is operated by 
an alternating current entering, say, at I, where it divides, one 
part ing through the magnet G and carbons to the other ter- 
minal I, and the other part passing through a branch circuit J J! J. 
The electro-magnet G lifts the armature J!, introducing the re- 
sistance M into the branch circuit, and draws down the armature 
B striking the arc, the length of which is adjusted by the screw 
D. Should a break occur in the lamp circuit, the armature J! 
is released and the current passes by the circuit JJ1J. To cut 
the lamp out of circuit the carbons A A! arekept in contact by the 
screw D. The carbon A is made slightly longer than A!. (Jan- 
uary 1, 1883), 

19. Gas Motor Mngtnce : P. F. Forest, Paris. 
[6d. 5 Figs.}—The engine shaft situated at the back end of the 
engine directly actuates the ignition and admission slide by means 
of acam, and is itself driven by the piston rod through a rocking 
beam in front, and a ccnnecting rod passing from a lever on the 
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shaft of the rocking beam to a crank on the engine shaft. The 
engine cylinder is constructed with external helical ribs to 
accelerate cooling, and the combustible charge is mixed in the 
hollow slide valve. The helical ribs @ are either solid or hollow 
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for the circulation of water. The engine shaft E is carried by 
brackets attached to the cover D of the cylinder. The hinged 
piston rod G is pivotted to the lever H, from which motion is 
communicated to the engine shaft by the connecting rod I. The 
slide M is actuated by a cam against which it is continually 
pressed by the spring m. Figs. 3 and 4 show respectively the 
position of the slide for the ignition of the combustible charge, 
and the admission thereof, and Fig. 2 shows the position for the 
escape of the products of combustion. By means of the plate R 
operated by the governor, the admission of air is regulated. 
(January 1, 1883). 


29. Apparatus for Utilising the Waste Heat Es- 
caping from the Flues of Steam Boilers: W. Hall, 
Cardiff. (6d. 4 Figs.)—Parallel or flat-sided chambers having 
alternating open partitions through which the water or other 
medium to be heated is passed, are placed between the furnaces 
and chimneys. (January 2, 1883). 


66. Shades for Lamps, &c.: J.H, Johnson, London. 
(E. Lefebure, Paris). (6d. 4 Figs.|—The material forming the 
shade is supported upon a series of radial ribs jointed to an upper 
ring and at about the middle of their lengths to bars hinged toa 
lower ring. By adjusting the relative positions of the ring the 
shade may be opened outor contracted. (January 4, 1883). 


192. Doubling and Twisting Machines: P. Smith 
and S. Ambler, Keighley, Yorks. [6d. 4 Figs.|—Relates 
to means for automatically stopping the delivery of the threads 
of doubling and twisting frameson the rupture or slackening of a 
thread or when other irregularities occur, the apparatus being 
actuated by a weighted lever kept in a raised position by the ten- 
sion of the thread ; and to means for stopping the spindles and 
lifting the top delivery roller from contact with the bottom rollers 
when piecing up or when otherwise required. (January 12, 1883). 


265. Machinery for Separating Solids of Different 
Specific Gravities: T. B. Sharp, Smethwick, Staff. 
[6d. 3 Figs.J—An ascending stream of water in a vertical tube is 
caused to meet, in the tube, a descending stream of particles to 
be separated, the heavier particles sinking to the bottom and the 
lighter particles being carried upwards and passing out with the 
overflow water, (January 16, 1883). 


1377. Spanners: J. Robson and J. W. Tingle, 
Sheffield. (6d. 6 Figs.|—The adjustable jaw (such as in the 
**Clyburn spanner”) is formed with a projection extending under 
the crossbar or slide, and the end of which rests and slides 
against a slot in the solid part of the spanner. This projection is 
tapped for a screw placed parallel tothe crossbar, by which the 
adjustment is effected. (March 15, 1883). 


1663. Treating Milk for Production of Butter and 
Cheese, &c. : oJ. son, London. (FE. R. Powell, 
Burlington, Vermont, U.S.A.) [6d. 6 Figs.|—The milk is first 
heated and subsequently cooled in vacuo. The tank which 
receives the milkis provided with a suitable opening for the re- 
ception of the milk, and with a hollow revolving dasher through 
which steam, hot or cold water, can be forced, the tank being con- 
nected toan exhausting apparatus, (April 3, 1888). 


2085. Machines for Manufacturing Cordage, Web- 
bing, &c.: H. H. Lake, London. (/. P. Tolman, W. 
Newten, Mass., U.S.A.) (6d. 7 Figs.j—Relates to that class of 
machines in which the strands forming a cord or web are united 
by an interlocking twist, and in which the travellers carrying the 
strands have an intermittent motion, being at times held in 
position by a stationary toothed guide ring, and at other times 
removed by carrier gear wheels, which revolve to new positions 
inthe guide ring. One or more independent switch levers are 
adapted to be operated in one direction by the travellers, and in 
the other direction by a spring and automatically guide the 
travellers into and out of recesses in the revolving platform. 
(April 24, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 
Water Supply of Cardiff.—On Tuesday the Cardiff Town 
Council visited the site of the watershed at the Taff Fawr 
Valley, which it is proposed to utilise for the future 
supply of water to the town. The party comprised the 
mayor, several councillors, Mr. J. A. B. Williams (water 
engineer), Mr. Harpur (borough engineer), Dr. Paine 
(medical officer of health), Mr. C. H. Priestley (assistant 
water engineer), &c. The river, in its course, is joined 
by several large streams, and its source is 2000 ft. above 
Ordnance datum. The sides of the valleys through which 
the streams flow are steep, and from the source of the 
Taff Fawr to Capel Nant Ddu, a distance of 4? miles, 
the land on each side is composed of mountain pasture. 
The gathering ground to this point comprises 5440 acres, 
and the total area between A ss Taff Fawr and Hendre 
Tsaf is 10,400 acres. From Capel Nant Ddu to Hendre 
Isaf, which is the point nearest Merthyr, the inclination 
of the river diminishes, and from the Miller’s Arms to 
Hendre Isaf the bottom of the valley is broad and flat. 
The valley of the Taff Fawr is naturally favourable for 
the construction of large storage reservoirs, and the plans 
prepared show four such reservoirs, of which the most 
capacious is at Hendre Isaf, seven miles from the source 
of the river, and 2} miles north of the Cefn Station on the 
3recon and Merthyr. This was the first reached, and 
the party stopped to examine the site, which is certainly 
a very fine one. They then moved on to Crew Isaf. Here 
the water engineer (Mr. Williams) conducted the party to 
the banks of the river, and pointed out to them the sites 
of the two proposed reservoirs, which, on the plan, appear 
to adjoin. It is the upper one of these two that the 
council now propose to construct, and it is to accommo- 
date 270,000,000 gallons of water. Mains will be laid 
from here to Cardiff, and the existing and proposed reser- 
voirs at Llanishen will be used as storage tanks for the 
water brought frm the Taff Fawr. There will be a ser- 
vice reservoir and filter at Green Meadow, and from this 
the higher parts of the borough will be supplied. The 
cost of the scheme will be about 245,000/., but thisis after 
deducting the capitalised cost of the pumping at Ely, 
which will be suspended as soon as these works are com- 
pleted. 





Improvements at the Bute Docks.—A new arrangement, 
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which came into force at the Bute Docks, Cardiff, on Mon- 
day, willfeffect an improvement of great importance in the 
manipulation of the traffic. Hitherto coal brought down 
by the Taff Vale Railway Company for shipment at the 
east side of the East Bute Dock has been left at the west 
side of the dock, and has been taken to its destination 
over a circuitous route by the locomotives of the Bute 
Trustees. In the removal of empties the same delay has 
occurred, and not only has the shipping capacity of the 
east dock been diminished, but the whole of the traffic 
has been impeded by the accumulation of wagons on the 
west side of the dock. By the new arrangement, which 
has been made in accordance with the terms of an agree- 
ment entered into when the Bute Sidings Bill was before 
the House of Commons, the Taff Vale Railway Company 
will make use of the connexion of the Rhymney Railway 
with the east side of the East Dock, and by this means 
they will be enabled to convey traftic to and from the 
collieries direct. 

Cardiff-—The coal market remains firm. Prices are 
soarcely altered ; but there is no disposition on the part 
of sellers to make any concessions on current prices. 
Patent fuel remains steady. Iron ore has shown no per- 
ceptible improvement. Last week’s coal clearances 
amounted to 162,158 tons. There were also shipped 969 
tons of iron, &c., and 6005 tons of patent fuel. The im- 
ports comprised 8130 tons of ore from Bilbao, and 967 
tons from other sources. 


Hill’s Dry Docks and Engineering Company, Limited.— 
In the absence of the chairman, Colonel Hill, C.B., the 
last coping-stone of the new graving dock was laid by 
Colonel Page, in the presence of several of his co-directors. 
It is expected that the dock will be opened for business 
about the middle of September. 


Rhymney Railway.—At the half-yearly meeting of the 
Rhymney Railway Company, the chairman stated that 
the directors had been successful in protecting the pro- 
verty of the company. The Barry Dock and Railway 
Bill had been thrown out, and Sir George Elliot had been 
defeated in an attempt to get into the Aberdare Valley. 





The only other matter he would trouble the meeting with 
at present was a new line to the Cyfarthfa works and | 
collieries. The directors had not decided whether they | 
should make more than one line; but the work in con- | 
nexion with that line had been commenced, the money 
paid, and a portion of the land obtained. 


. . 8 
Penarth Harbour Dock and Railway.—The engineer's | 


report on the dock extension works is as follows : ‘f During | 
the last six months steady progress has been made with | 
the excavation, and little now remains to be done in the | 
dock itself, excepting the removal of the bank, which 

separates the working part of the dock from the extension. 
In order to remove the bank a cofferdam has been driven 
part of the way across the end of the workingdock. This 
will facilitate the removal of the masonry in the un- 
finished graving dock entrance. Some progress has been 
made with the excavation for the permanent way for the | 
coal tip sidings. Part of the material for the tips has | 
been provided, and they will be erected as soonas the | 


ironwork can be procured.” | 








Newport.—Although there has not been any great pres- | 
sure during the past week, the condition of the coal trade | 
is encouraging. Prices are well supported, and the out- 
look for the winter is considered good. In the iron and 
steel trades there is still no substantial improvement. | 
Parcels have during the past week been shipped to: 
Ibrail, 1503 tons; Galveston, 1200 tons; and Naples, | 
2340 tons. Past week’s clearances comprised 52,139 tons. | 
From Bilbao there were received 9700 tons of iron ore, 
while 645) tons came from other sources. 








FOREIGN AND COLONIAL NOTES. 
Herr Krauss on Locomotives.—Herr Krauss, of Munich, | 
observes: ‘* Engines for express trains are constantly | 
getting larger without any consideration being given to 
the fact, that security is thereby endangered. Very | 
seldom is there a desire to increase the capacity of the 
engine, and at the same time to keep its dead weight 
within proper limits. The men who hold the levers are 
in despair when they see every means for securing safety 
insufficient. We possess good traffic locomotives, but 
no express locomotives that we can depend on; and the 
German Railway Management Union will do well to 
offer a prize for the best express engine. It would bea 
greater success than the patent couplings and other 
matters.” 


Michigan Central and Canadian Southern Railroads.— 
A new suspension railroad bridge to be built for the ac- 
commodation of the Michigan Central and Canadian 
Southern Railroad Companies will be constructed below 
Niagara Falls. It is intended to construct a cut-off from | 
Welland, Ontario, to the Niagara branch, crossing Chip- 
pewa Creek, which branch will be used to reach the 
suspension bridge, from where a crossing is to be effected | 
to the American side, and all east-bound through freight | 
coming to the New York Central will go over this route, | 
while local freight to be forwarded over the different lines 
will come over the old line rid the International Bridge. | 
This new route will do away with the vexatious delays | 
experienced at the International Bridge by reason of the | 
bridge being open at times for the passage of vessels. 
It is estimated that not more than six months will be 
necessary for the completion of the bridge and the laying 
of the tracks. 


Bridge over the Falls of Niagara. 





Work on the founda- 


[Auc. 24, 1883. 
is as smooth as glass; it is harder than stone, and 
is said to be twice as lasting. On June 26 the first stone 
in the north pit on the American side was lowered to its 
place. When finished the stonework will be 20 ft. by 
40 ft. in each pit, and 60 ft. high. 


Miner's Powder.—M. Michalowski, engineer at Mont- 
ceau-les-Mines, has invented a new blasting powder, 
which he has named miners’ powder, for which he claims 
important advantages. The grains are irregular {n shape, 
and of a slaty grey colour, exactly resembling that of tea. 
Its density is slight, being only half that of ordinary 
blasting powder ; Dut this is not a disavantage, as it can 
be compressed and rammed down without danger. It is 
extremely safe, as it is hardly possible to make it explode 
except under its proper conditions. If set fire to in the 
open air (which in itself is difficult to do), or in any re- 
ceptacle that does not offer a considerable resistance, it 
fuses instead of exploding. If used in a gun, and rammed 
down only to the ordinary degree, it fuses, and pushes 
out the bullet ; but if rammed more tightly, it bursts the 
barrel, The experiment was tried of setting fire to 26]b. 
of this powder, enclosed in a wooden case, the walls of 
which were 14 in. thick. The pressure of the gas evolved 
increased so slowly as to force the nails of the case, and 
lift the lid. It seems clear that there can be no danger of 
accidental explosion from such a powder ; in a mine, it is 
fired with the ordinary miners’ match. 

Condition of Trade in the United States.—During the 
twelve months ending May 31, 1883, the excess of the 
United States exports of merchandise over their imports 
amounted to 19,866,925/. 

American Ordnance.—The Midvale Steel Works are 
engaged in forging two steel breech-loading guns, 15 ft. 
in length and weighing five tons each, for the Government 
of the United States. The guns are intended for naval 
purposes. 





Cost of Trans-American Railway Transport.—A Mr. 
Starbuck, agent for a railway at Portland, U.S.A., on 
the Pacitic coast, required to send a quantity of iron rails 
and rolling stock to that place from one of the Eastern 
States. The freight by rail was estimated for him at 
30,0007. He then obtained estimates for the construction 
of an iron sailing ship to take the goods round by sea, and 
found that it would be built for 25,000/. The vessel 
Tillie E. Starbuck was consequently built as a matter of 
economy. 


Electric Traction.—A small electric locomotive is now 
working regularly between the town of Caen, in France, 
and the exhibition at present open there. The line is a 
little more than half a mile long, and is 234in. wide be- 
tween the rails. It is laid down on the open street, and 
has three curves of 65 ft. radius. The locomotive draws 
two carriages, containing twenty-four passengers, at a rate 
of 1312 ft. per minute—about a mile in fc ur minutes. 





UNDERGROUND Conpuctors. — The Committee of 
Underground Communication, which has been formed by 
the chief telegraph, telephone, and electric lighting com- 
panies of the United States, has issued an invitation to 
all inventors and manufacturers, requesting them to 
submit for examination any scheme which will permit 
of the assemblage of all kinds of electrical suaiieasies 
within one underground conduit or passage, without any 
interference in the different services, and will at the same 
time allow of all the houses along the route being easily 
and quickly connected to any of the conductors. Com- 
munications are to be addressed to Mr. W. C. Behrens, 
115, Broadway, Room 47, New York. 





Kwap’s MECHANICAL STOKER.—A continuous test of 
72 houts’ duration has recently been made of this stoker 
at the Birmingham gas works. The boilers which were 
the subject of the experiment were of the Lancashire 
type, 26 ft. long by 6 ft. 6 in. in diameter, with four Gal- 
loway tubes in each flue; the fuel was fine Staffordshire 
slack of medium quality, and the temperature of the feed 
water was 46 deg. Fahr. The gross amount of coal used 
was 20,125 lb., leaving 2520 lb. of ash and clinker, con- 
taining less than half per cent. of unconsumed fuel, the 
net weight actually burnt being 17,605 lb. This gives an 
average of 7.6 lb. of water evaporated from 46 deg. Fahr., 
or 8.84 lb. from 212 deg. for each pound of coal, a most 
satisfactory performance. The trial was carried out by 
two of the servants of the Corporation of Birmingham, 
and by a representative of the inventor, Mr. Conrad 
Knap, of 11, Queen Victoria-street, E.C. 





GILCHRIST ENGINEERING SCHOLARSHIPS.—The Gilchrist 
Engineering Kntrance Scholarship at University College, 
London, will be open to competition at the end of Septem- 
ber. The conditions of examination are this year some- 
what altered in a direction which places the scholarship 
better within the reach of those for whose benefit it was 
founded. The detailed regudations can be obtained on 
application to the secretary of University College. The 
following isa summary of them: Candidates must be 
under nineteen years of age, and must send in notice to 
compete by September 23. The subjects of examination 
are: 1. Elementary mathematics. 2. Any two or more 
of the following five subjects: Mechanics, mechanical 
drawing, essay on one of three given subjects connected 
with mechanics or engineering, French or German, the 
use of tools, either carpenters’ tools or the lathe (wood or 
metal), or the file. The scholarship is of the value of 35/. 
er annum, and is tenable for two years. There is also at 

Jniversity College a Senior Engineering Scholarship, 


tions of the Canada Southern Railway bridge is being | awarded at the close of the session, of the value of 80. 


rapidly pushed forward. In the bottom of each pit} 
is a layer of béton cement 15 ft. deep, extending back- 
wards 40ft., and with a front of 20 ft. This béton 








The regulations affecting this scholarship, as well as those 
of the Andrews Entrance Prizes, &c., can be obtained on 
application to the secretary. 
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MODELS AT THE FISHERIES 
EXHIBITION.—No. VI. 


ArHouGH the well smacks are not a numerous 
class of fishing craft compared to some others, these 
vessels are of the first importance amongst sailing 
boats so far as size, cost, and seagoing capabilities 
are concerned. They are, in the present day, 
nearly all of the ketch rig, similar to that shown 
in our illustration on page 121 ante. In old times, 
about forty to fifty years ago, before the railways 
had altered the distribution of fishing centres—as 
they have so many other centres— Barking was the 
great port for well smacks. In those days they 
were veritable ‘‘smacks’—that is to say, one- 
masted cutter or smack-rigged vessels. The term 
‘*smack” is now applied to ketch-rigged fishing 
craft, although the distinguishing feature from 
which the generic title was derived is no longer 
present. A considerable number of these vessels 
also sailed from other parts of the Thames, the 
stretch of water between Deptford and Bow Creek 
contributing a fair sized fleet in itself. Gravesend 
also supplied its quota of this class of vessels, whilst 
Harwich was a noted port for smacksmen. These 
vessels were about 40 tons register, and suitable 
cither for line fishing or trawling. <A few years ago 
one might often see four or tive of the familiar 
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green-bottomed craft anchored off Greenwich or 
fitting out in the neighbourhood of Deptford Creek, 
but they were even then only straggling relics of a 
bygone time, and at the present day Harwich alone 
amongst the old fishing ports continues to equip and 
send out the larger class of line-fishing vessels. 
Grimsby is, however, the important centre of the 
well smacks as it is of the trawlers, and probably 
about one-fifth of the five hundred and eighty-seven 
first-class vessels that hail from Grimsby are cod 
smacks. So far as we are aware, Grimsby and 
Harwich are in the present day the only two ports 
whence well boats sail, although possibly there 
may be yet a few old time vessels fitted out in the 
Thames or around the coast. According to the 
latest returns there are only sixteen first-class fish- 
ing vessels of all kinds registered in Harwich, and 
even supposing all these to be well boats, Grimsby 
would still retain by far the largest share of the 
trade. Very few, if any, long-liners sail from Hull. 

A modern well smack is about 70 tons to 80 tons, 
although some run as high as 100 tons. The frame- 
work is of English oak, the keel of American and 
English elm The well heads are of English elm. 
The planking at the bottom is of American elm, 
and above water-line of English oak. The well is 
placed in the centre of the vessel, and is formed by 
two strong well heads, which are simply water-tight 
bulkheads, running from side to side of the boat ; 
they are about 5 ft. or 6 ft. high ; the top of the 
well is covered by a strong deck. Leading from 
the well is a trunk which communicates with the 
upper deck. 
the water which the vessel floats in is free to come 
and go by means of holes bored in the planking, so 
that when at sea the water is kept in constant circu- 
lation by the motion of the waves. An icehouse 
is provided, and about 6 tons to 8 tons of ice is an 
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Into the well formed in this manner | 


| average quantity carried. This is used for keep- 
ing fresh such fish as may die in the well. It will 
be easily understood that the well having once been 
stocked it isa matter of considerable importance to 
get back to port as soon as possible, and inorder to 
accomplish this many of the well smacks are finely 
modelled craft, they being amongst the fastest sail- 
ing fishing vessels on our coast. 

Tn old times the well smacks fished almost exclu- 
sively in the neighbourhood of the Dogger Bank, but 
in the present day long-lining is carried on wher- 
ever suitable ground is found over the whole area 
of the German Ocean, the principal fish taken 
being cod, ling, halibut, and haddock. It is a 
winter fishery, and is pursued between the months 
of November and March. A set of long lines 
is usually between 400 to 500 fathoms in length. 
To the long line itself are bent at intervals the snoods 
or short lengths of line to which the hooks are 
attached often to the number of 4000. At every 
40 fathoms a small anchor is attached to the line 
and a buoy carrying a flag is placed at the end of 
each mile of line. The bait used consists of whelks, 
lamprey, herrings, or roker. The lines are gene- 
rally shot from deck an hour or two before 
dawn, and always across the tide, so that the 
hooks may not become entangled. During the 
operation the smack is sailed either free or close 








hauled, as the wind may serve to take her across 
the tide in a straight line. The lines are coiled 
on trays, and one hand will see they run out free 
whilst others look after the buoys. In_haul- 
ing the lines, should the wind be ahead, the 
vessel will tack, making short boards, and the 
line will be taken in over the bows. When a cod 
is brought on board it is immediately pierced in 
the air bladder ,or sound by a sharp-pointed in- 
strument, because the fish will often struggle so 
much on the hook that its sound will become unduly 
inflated, and it will soon die in consequence of being 
kept afloat on the surface of the water. Halibut are 
suspended by their tails in the well, as they are not 
found to live long if allowed to swim free. 

In the summer months the well smacks will go 
away north to Iceland and fish with hand lines, 
salting the early part of their takes and keeping the 
best of the later fish alive in the well. The diffi- 
culty of obtaining suitable bait is a growing trouble 
in line fishing, and it is worth consideration how 
far the Norwegian practice of taking codfish in gill 
nets might be introduced with advantage amongst 
the English smacksmen, in the same way as has 
been adopted with such marked success by the 
American schooners. Baitis a considerable item 
in a long-line smack’s expenditure, costing some- 
times as much as 201. per voyage. According to 
Mr. Mundahl (Papers onthe Conferences, June 26, 
1883) the current expenses of a well smack, including 
wages and food for crew, will be about 30/. per week. 
Asmack of this description, of about 80 tons register, 
will cost from 1600/. to 18001. ready for sea. 

One of the prettiest models in the Exhibition is 
| that illustrated above (Fig. 1), and which is shown 
| by Mr. John Blewett, Jun., of Newlyn, West 
| Penzance. It represents the Mounts Bay lugger 

Emulator, which, at the time we are writing, is 


| away fishing on the north-east coast. 
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The follow- 
ing are the particulars of this boat, which may be 
taken as a representative vessel of her world re- 
nowned class : Hull—length on keel, 44 ft. ; length 
over all, 47 ft.; depth, 7 ft. ; draught aft, 7 ft. ; 
draught forward, 3ft. 6in. Sails—foresail, 145 
yards of canvas; mizen, 115 yards of canvas; 
mizen topsail, 40 yards of canvas ; second mizen, 85 
yards of canvas ; storm mizen, 50 yards of canvas ; 
staysail, 50 yards of canvas. Keel—American elm, 
6 in. by 9 in. ; stem and stern-post English oak, 
6 in. sided ; frames, English oak, spaced 16 in. from 
moulding edge, 3 in. sided; floors, 6 in. deep; 
first futtock, 5 in. deep; second futtock, 4 in. 
deep ; and timber head, 34 in. deep. Planking— 
English oak throughout at bottom, 14 in. ; on bilge, 
2in.; and top sides, 2 in. Stringers—American 
elm, 3in. by 43 in. Deck beams of oak, 5 in. 
square. Knees of oak. Deck planking, 2 in. by 
4 in. yellow pine. Foremast, 42 ft. ; mizen, 43 ft. 
Size of partners, 11 in. in both masts. 

In the old style of Mounts Bay lugger the fore- 
mast was the larger, then the foresail would con- 
tain about 170 yards, and the mizen 90 yards of 
canvas. A 47 ft. boat will generally carry about 
8 tons of stone ballast, although many of the best 
modern boats are now fitted with iron ballast. 
These crafts are used for pilchard, herring, or 
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mackerel drift-net fishing. Each member of the 
crew, excepting the boy, has a right to bring 
a certain proportion of the nets used and shares 
in the proceeds of the fishing accordingly. This 
practice is a relic of the old days when the women 
of a fisherman’ s household would occupy them- 
selves making nets; now, however, the nets are 
mostly made by machinery, but the custom of the 
men bringing their own fishing gear still survives. 
The Mounts Bay boats are manned by seven hands, 
generally six men and a boy, or countryman. The 
proceeds of the fishing are divided into eight 
shares, two going to the boat, and the other six 
to the fishermen. The seventh hand — boy or 
countryman, as the case may be—is called the 
‘*body share man,” as he receives the proceeds of 
his bodily labouronly, not being a craftsman or con- 
tributing any gear ; a sixteenth of the proceeds is 
his due. The fishing gear carried would consist of 
a train of mackerel nets about a mile and a half 
to two miles long and three fathoms deep. The 
herring train is about three quarters of a mile to a 
mile. The pilchards are worked more inshore, the 
train for this fish not being above half a mile long. 
The Mounts Bay fleet will commence mackerel 
fishing in February, usually about three miles or 
so off the Lizard ; as the season advances the fish 
work further off shore, until about the end of June 
they will be perhaps 120 miles or so from the land. 
This year the best fishing has been 80 to 120 miles 
north-west of the Land’s End. About the begin- 
ning of July most of the boats will be on the north- 
east coast, and will stay there herring fishing 
until October. They may be seen in consider- 
able numbers off Whitby and Sunderland, but 
some go as far north as Aberdeen or Peterhead. 
At the close of this fishing the fleet will return 
home for the pilchards, and about Christmas the 
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herring fishing wil) commence off Plymouth, and 


the yacht will be urged forward at an undeniably 


this will last until the boats go westward for! high rate of speed, literally ploughing through the 


mackerel again in the month of February. Some 
boats instead of going north, stop at home and fish 
for pilchards up to September, and in October try 
for hake with hand-lines, using pilchard for bait. 
The hook and line fishing, however, is of small 
importance compared to the net fishing. Some of 
the boats again will go to the Irish coast for 
herring in the latter part of June; but we are 
informed that in consequence of the recent dis- 
turbed state of the country this practice has fallen 
into disuse for the last season or so. 

It will be seen that the Cornish fisherman is not 
wanting in enterprise, and indeed there are no 
more energetic workers afloat than those hailing 
from the south-west coast. There is great simi- 
larity in many respects between the Cornish and 
east of Scotland fishermen. Both are simple- 
minded, kindly people, and as different a race as 
one can well imagine to the North Sea trawlermen. 
The latter have conspicuous good points no doubt— 
as indeed what fisherman have not—but they are 
not as a rule hereditapy fishermen with hereditary 
fishermen’s virtues, like the Scotch and Cornish 
folk. Larger vessels of the Mounts Bay lugger 
type are being built every year. Ice is already 
introduced in the fishing, and, here as elsewhere, 
bids fair to alter the aspect of the industry, and 
the character of the vessels built. Many boats of 
the larger type have ice lockers built into the 
wings of the hold, but we believe some of the 
more recent craft are constructed with a regular 
ice-room. A boat 44 ft. on keel will carry from 
half a ton to a ton of ice during the mackerel fish- 
ing, but it seems probable that before long there 
will be a good many of this type afloat with 50 ft. 
keels, and stowing 2 tons of ice in their ice-holds. 

As will be seen by our illustration, these boats 
carry one dipping lug forward and a working lug 
aft, over which a topsail is hoisted in light weather. 
In old times a jib was often set, but in the pre- 
sent day no bowsprit is carried, the jib being 
hoisted between the masts as a mizen  staysail 
when on a reach, or else boomed out spinniker 
fashion with the wind well abaft the beam. These 
boats seldom reef, generally shortening sail by shift- 
ing the canvas. Thus the big mizen will be shifted 
forward and converted into a dipping lug, and the 
second mizen set aft ; or the second mizen may be 
set forward and the storm mizen aft. Often in 
very heavy weather, or perhaps when the boats are 
beating about waiting for water, the staysail will 
be set on the foremast and the storm mizen aft. 
This makes a very snug rig, there being no heavy 
yard aloft in the forepart of the boat. In very 
heavy weather the fore lug is not dipped when 
tacking, but lowered bodily on to the deck and 
hoisted again on the leeward side of the mast. Up 
to the present day the Cornish lugger appears to 
hold its own in its native home, and it would be 
hard to persuade a Penzance or St. Ives fisherman 
that the rig is not the perfection of all that is 
wanted for a fishing boat. Whether this may or 
may not be the case, it is certain that the dipping 
lug has qualities that are possessed by no other sail, 
especially for boat work. It is alwaysa lifting sail, 
and does not tend to bury a boat in the water so 
much as a gaff sail does. Inthe present day the 
tendency seems to be to lace a spar to the foot of 
every boat sail, even some of our big cutter yachts 
having a laced boom. Doubtless this helps to 
make the canvas stand flatter on a wind, and is so 
far a great advantage, as it enables the vessel to 
look a little higher ; but, at the same time, it takes 
all the lift out of the sail. This is not a matter of 
great consequence in yachts which are narrow 
craft depending on their ballast for their stability. 
Such vessels are practically uncapsizable, as they 
reach their maximum righting power when they 
are nearly on their beam ends ; besides which they 
are always fully manned by a crew seldom if ever 
over-worked, and they do not as a rule venture to 
sea in bad weather. The same conditions are not 
generally present in fishing boats, so that what may 
be on the whole an advantage in yachts is by no 
means desirable for the former vessels. A good lift- 
ing sail is of great value in a beamy boat having a 
low bilge and a good floor, but its good points are 
not so apparent in a deep heavily ballasted craft. 
One has only to watch the two types of boat under 
way inasmart breeze to appreciate the difference 
in the manner they are propelled. A yachstman 
will say with pride that his craft travels like a 
steamer, and the simile is often a very apt one, for 





waters and sending a great curling wave from each 
bow ; but the impression one receives is that the 
vessel is struggling between two mighty forces, the 
one striving to hold her back, whilst the second, 
by far the more powerful, is urging her forward. 
On the other hand the lug-rigged fishing boat will 
dance from wave to wave apparently without an 
effort, her big sail floating above as if lifting her 
from hollow to crest rather than burying her lee 
rail as the boom-laced sail will the cutter or schooner- 
rigged vessel. Of course the difference in model of 
these two types of craft has a great deal to do with 
their behaviour inasea way, but no seaman will fail 
to acknowledge that some classes of sails are far more 
pressing than others. It would seem that the most 
objectionable feature in the Mounts Bay rig is that 
the sheet of the big mizen always leading to the 
centre line of the boat, i.e., the end of the out- 
rigger, the after part of the canvas must be more 
or less back sail when on awind. A little ingenuity 
on the part of the boat-builder might remedy this 
evil, and no doubt before long we shall have an 
example of an improved rig in this respect. 

It cannot be denied that it requires several hands 
and good seamanship to dip a heavy lug, but in 
fishing boats the hands must necessarily be on 
board in order to carry on the fishing operations, 
and that they have the skill to handle the gear is 
a point that no one ever questioned. The re- 
putation of the dipping lug as a dangerous sail 
has been chiefly acquired by its use in the 
hands of persons unskilled in boat management, 
principally no doubt men-o’-war’s men, whose 
ability to handle a sailing-boat seems to decline ina 
ratio equal to that in which they attain proficiency 
in marching, drilling, and other soldierlike accom- 
plishments. On a recent public occasion it was 
noticed that the sailors were in many instances 
equal to the soldiers in their marching drill, and 
yet these hybrid militaires are expected to sail a 
boat and dip a lug with the same accuracy as they 
can form fours or right wheel. At one time no 


greater insult could be given a sailor than to call 
him a soldier, and one of the most serious and de- 
grading punishments imposed was to make hin 
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walk up and down the deck with a handspike over | 


his shoulder to represent a musket. Now-a-days 
a man-o’-war’s man is as proud of his goose step as 
he would in old times have been of his seaman- 
ship, and it will be a fortunate thing for the 
reputation of the Navy when the last bit of sail- 
cloth is sold to the Jew dealer, or perhaps is cut 
up to make wipings for the engines of the steam 
cutters and pinnaces. 

We have dwelt rather longer on the subject of 
Mounts Bay boats than otherwise would have been 
the case were it not that there appears to have 
been rather a crusade made lately from some 
quarters against the dipping lug, and many people, 
unacquainted with it practically, have condemned 
it unheard. Mr. Dixon Kemp has thought the 
Penzance lugger worthy of a chapter in ‘* Yacht 
and Boat Sailing,” in which will be found the lines 
of a celebrated vessel of this class, and an account 
of the voyage made by a Cornish crew from Pen- 
zance to Australia in a Mounts Bay lugger, which 
by-the-bye was built by Mr. John Blewett, of 
Newlyn, the father of the builder of the Emu- 
lator. 

The last model in the English section that we 
shall notice is that illustrated on the preceding page, 
representing a Guernsey fishing boat. The Channel 
Islands possess an ancient fishing industry rich in 
interest, and it is a matter for regret that they are 
not better represented at South Kensington than 
by a single model. As will be seen by the illus- 
tration the boat has three masts, on which are 
set a mainsail, foresail, jib, and mizen. A main 
topsail is also set in light weather. The principal 
of the Guernsey fisheries is that for mackerel, 
which is carried on by means of drift nets during 
the months of June, July, and August. In the 
early part of the autumn mackerel are taken off 
shore by hook and line. The Guernsey boats of 
the class illustated run from 30 ft. to 36 ft. on the 
keel, they are of rather deep draught aft, and the 
model is ‘‘ round all over.” Guernsey may be said 
to be the natural home of spritsail boats, but we 
believe the gaff is now gaining the ascendancy over 
the longerstick. The Channel Island coastsarerocky, 
and the strong tides that flow around them render 
the navigation exceptionally dangerous. The fisher- 
men have always been renowned for their skill and 





daring. Some years ago pilchard fishing was intro- 
duced, it being carried on by seines. Conger eels 
are taken of a large size in the Channel Islands, 
the mode of fishing being by long lines with squid 
for bait. Lobsters and crabs are largely taken in 
these waters, and in fact the fishing is of the most 
varied description. 

We take leave of the British models with regret, 
as there are several which we have left unnoticed, 
and many parts of the British coast line of which no 
mention has been made. This is especially true of 
Treland, which has a most interesting, if not a very 
important native fishing industry from a commercial 
point of view ; but then the Irish fishermen have, we 
believe, sent no models of importance, and this is 
onlya notice of a few of the models in the Exhibition, 


—_ 

I. Die Electrische Beleuchtung und ihre Anwenrung in 
der Praxis. Il. Das Electrische Licht, Lampen, Kohlen 
und Beleuchtungskirper. UII. Die Electrischen Beleuch- 
tungsanlagen und ihre Practische Ausfiihruny. By Dr. 
A. von Urnpanitzky. Wien: A. Hartleben. 

THE first of the three volumes before us belongs to 

Mr. Hartleben’s chemico-technical library, which 

already comprises one hundred volumes; it was 

published in 1882. The latter two were added 
when the publisher had decided to open a special 
electro-technical library for electrical science and 
engineering. Only one volume of this new series 
was originally to be devoted to electric illumina- 
tion; as this, however, proved insufficient, a 
second one was added. The three books thus 
partly supplemented one another, the first stat- 
ing in general terms what the two others more 
explicitly dealt with; and as may be expected 
they occasionally travel over the same ground 
or simply repeat one another. The first volume 
gives a historical sketch of the development of 
electric illumination, explains the principles of 
electric machines, then describes and illustrates 
light machines, lamps and their connexions, 
and concludes with a few pages referring to 
some noteworthy installations. Volume II. con- 
tines itself to lamps and carbons ; it is, therefore, 
more complete in itself, and will be found a useful 
reference book. The candles have decidedly been 
neglected ; the Jamin candles are minutely de- 
scribed, although acknowledged to be hardly of 
practical importance, whilst the Jablochkotf candles 


jinight have received greater attention; and the 


automatic brackets of M. Jablochkotf are left to 
Volume III., where they hardly are in their proper 
place. Volume III., electric light installations 
with special reference to their practical construction, 
contains a little of everything. It mentions one 
speed regulator for motors, that of Messrs. Koch 
and Durham, New Barnet; then the electric meters 
of two inventors, the older form of Mr. Swan’s 
time registering instrument ; and the three ap- 
paratus of Mr. Edison, the electrolytical meter for 
intermittent measurements, the automatic counter 
for continuous supply, and his other apparatus in 
which the speed of a little electric motor increases 
with the consumption in the circuit, and in another 
and more complete chapter, several photometers. 
The chapter on light machines contains an able 
exposition of the complications which may arise 
from coupling several dynamos. With reference 
to current regulation, the essential features of the 
proposals of Messrs. Wheatstone, Werner Siemens, 
Marcel Deprez, Edison, Westinghouse, and others 
are explained, and those of Messrs. Maxim, Lane- 
Fox, and Sir William Siemens are described. 
The book wishes to give practical hints, and 
to direct attention to points of importance to 
be considered in selecting the material of laying 
down the plant; useful information will not be 
looked for in vain, but there is a want of proper 
classification, so that, for instance, the relative 
advantages of alternate or continuous current 
generators (Dr. von Urbanitzky is strongly in 
favour of the latter) are discussed under Gas v. 
Electricity. Of greatest interest perhaps is the 
latter half of the volume, which gives sketches of 
details about motive power, generators, effect 
realised, cost, &c., of a considerable number of 
installations. There might be some more figures, 
however, and one hardly sees what Sir William 
Siemens’ electric crucible has to do among light 
installations. Accumulators are not introduced at 
all, One cannot help noticing whilst perusing 
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these columns, which are distinguished by a clear, 
able language, that while quoting largely from 
foreign and especially from English papers, the 
original text is not translated, but only such ab- 
stracts as have been printed in German journals. 
We are, of course, aware that Dr. von Urbanitzky 
in this respect does not differ from many other 
authors who do not always take the trouble of 
stating the source whence they obtain their infor- 
mation, and thus leave it to be assumed either that 
it is original or at least that the abstract they have 
followed is a complete or even fair summary of such 
original, which very seldom can be the case, for 
every abstractor follows more or less his own view, 
and will enlarge, or pass lightly over certain 
passages, which to him, for his particular purpose, 
appear of greater or minor importance. We are 
often obliged to satisfy ourselves with reading what 
others collect and summarise for us ; and an author 
cannot be expected to fully study all the original 
works which help him to build up his opinions ; 
but even the most carefully compiled abstract 
may lead to erroneous conclusions. 


THE LATE MR. R. BRUCE BELL, C.E. 

In a recent issue we announced the death of Mr. R. 
sruce Bell, C.E., of Glasgow and Westminster. Mr. 
Bell had settled down permanently in the metropolis 
with the view of directing the business of his London 
firm of Messrs. Bell, M iller, and Bell, but the weakly 
condition of health to which he had been subject more 
or less for several years was never altogether shaken 
off, and he eventually succumbed to an acute attack of 
pleurisy on Monday, the 13th inst., at his residence at 
West Croydon. 

Born about sixty years ago, and the son of a mer- 
chant in Edinburgh, Mr. Bell, after receiving an 
excellent education, proceeded to Glasgow to undergo 
a practical training te qualify him for his future pro- 
fession of civil engineering. Acting on the advice of 
his friends, he determined, in the first instance, to 
serve an apprenticeship as a mechanical engineer, and 
with that object in view, he took service with Messrs. 
Murdoch and Aitken, whose establishment (then in 
the east end of the city) now has a sort of classic 
interest attaching to it. He afterwards finished his 
course of mechanical engineering under Mr. Robers 
Napier, by working as a journeyman at the famous 
Lancetield Foundry and Engine Works. With such 
a preliminary training, Mr. Bell could scarcely fail 
to make his mark in after life in the profession which 
he had resolved to pursue. Like his very intimate, 
personal, and professional friend, the late Mr. John F. 
Ure, Mr. Bell next came under the influence of Mr. 
Lewis D. 1. Gordon, who was then the professor of civil 
engineering and mechanics in the University of Glasgow 
—the first occupant of the chair. Under that able 
teacher Mr. Bell commenced his course of civil engi- 
neering, and he was subsequently a working assistant 
in his office, It was in the same office that he first 
made the acquaintanceof Mr. Daniel Miller, with whom 
he afterwards entered into partnership and close per- 
sonal friendship. 

About 1848 Mr. Bell entered the employment of the 
late Sir James Matheson, proprietor of the Island of 
Lewis in the Hebrides, and for that gentleman he carried 
out a number of important improvements upon the 
estate, more especially certain sea walls and dock works 
connected with the harbour of Stornoway. This 
occupied him for about a year, after which, in 1850, 
he returned to Glasgow, and with Mr. Miller settled 
down in that city to civil engineering practice. The 
first work of any importance which the young firm 
took in hand was the construction of a slip dock for 
Mr. Robert Black on the estate of Kelvinhaugh, now 
within the harbour of Glasgow, and occupied by 
Messrs. Aitken and Mansel, shipbuilders. In this 
slip dock there was first brought into use the hy- 
draulic purchase machinery invented and patented 
by Mr. Miller in the year 1849, and the slip itself was 
designed for the use of ships up to 800 tons register. 
Shortly after the completion of the Kelvinhaugh Slip 
Dock another was constructed on the same principle 
for vessels of 1500 tons, and laid down at Williams- 
town (Melbourne). Subsequently other slips with the 
same kind of machinery were constructed at a number 
of other ports at home and abroad, including Cron- 
stadt, Alexandria, and Riga. 

Until about a quarter of a century ago there was 
not a single graving dock at Glasgow, or one nearer 
to it than Dumbarton ; and the first dock of the kind 
that was constructed in connexion with the harbour 
of Glasgow was a private one, the owners being the 
eminent, but now defunct, firm of Messrs. Tod and 
Macgregor, the builders of many of the early iron 
steamers that were engaged in the Atlantic mail and 
passenger service. This dock was designed and 
carried into execution by Mr. Bell and his partner ; 
and several years afterwards they made a slip dock 
for the same owners alongside of the graving dock, 





but opening from the Kelvin rather than directly 
from the Clyde. The same purchase machinery that 
was then laid down is still in use. At this point we 
may mention that in the session of 1858-59, under 
the presidency of the late Professor W. J. Macquorn 
Rankine, Mr. Bell read a very interesting and sug- 
gestive paper on ‘Patent Slip Docks,” before the 
Institution of Engineers in Scotland. 

Fully twenty years ago Messrs. Bell and Miller 
commenced to make a series of surveys of the har- 
bours of Greenock in view of certain improvements 
which it was resolved to carry out under the local 
Harbour Act. In the first instance they laid out and 
superintended the construction of what is now the 
Albert Harbour, and as a result of that work being 
commenced a difficulty arose as to the mode of dis- 
posing of the spoil excavated for the dock enclo- 
sure; the ed ‘* difficulty” had a happy so- 
lution, as it eventuated in a great public improve- 
ment in the shape of a beautiful esplanade running 
along the western shores of the town, a work which 
was also carried out by the same’engineers. At the 
same time they brought to a successful issue another 
great improvement at Greenock Harbour, namely, the 
Prince’s Pier, in the construction of which there were 
used piles of greenheart timber, many of which had to 
be driven toa depth of 100 ft. Itis probable that the 
works carried out at Greenock by Mr. Bell and _ his 
partner involved an outlay of at least a quarter million 
of pounds sterling. 

The Port-Glasgow harbours were also put into the 
hands of the same firm in order that important im- 
provements might be made upon them, and partly with 
the view of having the harbourage brought into con- 
nexion with the Greenock branch of the Caledonian 
Railway system. Then, at the same port, some years 
afterwards they practically made a new graving dock 
on the site of that which was constructed by James 
Watt, and which was the first work of the kind in 
Scotland. They also designed plans for a work of a 
similar kind at Singapore. One of the largest dry 
docks in the kingdom is that now known as the Govan 
Graving Dock No. 1, the designing of which was en- 
trusted to Mr. Bell and his partner by the Clyde 
Navigation Trustees. It is certainly a very excellent 
piece of workmanship, and it will long reflect great credit 
on the professional skill of the deceased as well as on 
that of his surviving partner. Some notion may be 
formed of its great capacity when we remind our readers 
that the Servia, the City of Rome, and the Alaska 
have all been ‘‘ docked” within its gate ; while during 
the last few weeks Sir Edward Reed there inclined, and 
experimented upon, the ill-fated Daphne, even though 
the dock contained two other vessels at the same time, 
one of them beinga very large ‘‘ Anchor” Liner. 
Shortly after completing the Govan Graving Dock, 
Mr. Bell’s firm successfully carried out at Cadiz a great 
engineering work for Messrs. Antonio Lopez and Co., 
namely, a very spacious graving dock and a deepwater 
basin, both suitable for the use of the splendid steamers 
owned by that eminent firm, and employed in the 
mail and passenger service between that port and Cuba, 
Havana, and the Spanish West Indies generally. We 
need not enlarge upon them, but we may say that 
from the nature of the site on which the works had to 
be executed the difficulties encountered during their 
progress were of no mean order. 

At other times Mr. Bell’s firm undertook other very 
important works more or less of the same character as 
those just spoken of. So far back as the year 1862 
they were engaged by the Harbour Commissioners of 
Belfast to make surveys and to report upon plans suit- 
able for an extensive system of harbour accommodation 
at that port. Several years afterwards they were 
instructed to report upon feasible improvements that 
might,be made upon the navigation of the River Ribble 
and on the construction of docks, the Corporation of 
Preston being desirous of making their town into a 
great port. ” the year 1872 they executed a similar 
commission for the Cork Harbour Trustees, who aimed 
at the improvement of the River Lee, and the construc- 
tion of an extensive system of dock accommodation. 
Fully a dozen years ago they made a survey of the 
coast of the River La Plata, with the view of report- 
ing upon the best mode of providing dock accommoda- 
tion for the vessels frequenting the port of Buenos 
Ayres, and on the best means of obtaining access for 
such vessels from the deep-water channel of the river. 

One of the largest dock or harbour schemes ever 
engaged in by Mr. Bell’s firm is that known as the 
Thames Deep Water Docks at Dagenham, in designing 
which they have been associated with Mr. James 
Abernethy, past-president of the Institution of Civil 
Engineers. This scheme involves the utilisation of 
some 400 acres of land, of which 160 acres are intended 
for an enclosed water area with entrance locks, one of 
them 700 ft. long by 80 ft. wide, and the depth of 
water aimed at being 34 ft. Such a scheme can 
scarcely fail to meet the extremest wants of the 
mercantile marine of the present and of the early 
future. It is estimated to involve an outlay of at least 





two million pounds ae About eight years ago 
Mr, Bruce Bell wag selected by the Harbour Commis- 


sioners of Montreal as one of a Commission of Engineers 
to report upon a general scheme of improvements for 
that harbour, his colleagues being Major-General 
Newton, of the Corps of Engineers of the United 
States Army, and Mr. (now Sir) Sanford Fleming, 
C.M.G., &c., Ottawa, engineer-in-chief of the Inter- 
colonial and Canadian Pacific Railways. Mr. Bell 
was elected to serve as the chairman of the Com- 
mission. The report which they prepared on the sub- 
ject is an able State paper, and the plans by which it is 
accompanied display a vast amount of engineering skill. 
Messrs. Bell and Miller chiefly, though not entirely. 
devoted themselves to dock and harbour work. They 
designed and superintended the construction of a very 
fine bridge over the Clyde at Glasgow, which was com- 
pleted about a dozen years ago. It is known as the 
Albert Bridge, an illustrated description of which 
appears in our tenth volume. Another work of a 
similar sort was finished a few years ago; it is a 
bridge over the Kelvin on the road leading from 
Glasgow to Dumbarton. It may be mentioned here 
that Messrs. Bell and Miller practically reconstructed 
the Portland-street Suspension Bridge, Glasgow, about 
fifteen years ago. They also designed and success- 
fully carried out at least three water supply schemes, 
one for the town of Grangemouth, and one for the 
cities of Rio Grande and Pelotas in Brazil. We had 
almost omitted to mention that his London firm of 
Bell, Miller, and Bell, have in hand the works of the 
Albert Exhibition Palace, now in course of erection 
at Battersea. The third member of the firm in this 
case is Mr. Imrie Bell, Mem. Inst. C.E., who was the 
“——- for the Jersey Dock Works. 

Mr. Bruce Bell was long a leading member of the 
Institution of Engineers and Shipbuilders in Scotland, 
serving on the Council as a Vice-President, and as 
President during the years 1876-78. 





THE CENTRAL STATION EDISON DYNAMO 
MACHINE. 

Now that central stations for the lighting of dis- 
tricts are about to be erected in several parts of 
London, the subject of generators capable of giving 
powerful currents acquires a new interest, and at the 
same time the problem of driving them presses for 
solution. Hitherto a large installation has been little 
more than an assemblage within one building of several 
small ones driven from one or two countershafts, and 
thus it has come that such plants have presented an 
appearance of complication, and have further, from 
the creaking and rustling of the belts, given the idea 
that an immense amount of wear and tear was going 
on. Itis quite certain that before large areas, em- 
ploying many thousands of lights, can be supplied 
from one source, great alterations both in the sizes of 
the generators themselves, and in the means of trans- 
mission, will have to be made before practical success 
isattained. The earliest and most enthusiastic advo- 
cate of district lighting was Mr. Edison, and although 
his anticipations have not been realised with the 
rapidity he predicted, yet his system is spreading 
rapidly in the States, where the company engaged 
in carrying it out has obtained greater experience 
of town lighting than any firm in this country. 
Consequently their operations acquire additional 
interest to English electricians who are about to 
engage in enterprises of a magnitude far beyond their 
previous experiences, and in view of this we illustrate 
on the next page the latest type of the Edison dynamo 
machine, as it appears when designed for feeding 1200 
incandescence lamps from a central station. The 
generator is driven directly from the engine without 
the use of belts or gearing, and consequently revolves 
at a moderate speed, about 350 revolutions per minute, 
while there is no fear of a stoppage from the failure of 
the intermediate parts. The engine is of the Porter- 
Allen type, and indicates about 200 horse-power ; it is 
fitted with a Porter governor and an automatic ex- 
pansion gear, and drives on to a crank-pin fitted 
between two balance discs. The dynamo follows the 
ordinary horizontal Edison type, the armature being 
formed of copper bars upon a core built up of alternate 
discs of sheet iron and paper, and the field magnets, 
of which there are twelve, being placed in a shunt 
circuit. A small fan delivers a constant stream of air 
on the centre of the armature, where it divides and flows 
to each end, carrying away the heat generated by the 
current. Five brushes, each in a separate holder, press 
upon each side of the commutator, and deliver the 
current into the two mains shown at the right of the 
figure, from whence it is distributed through the net- 
work of conducters laid all over the district. The 
point of contact between the brushes and the com- 
mutators can be varied, as the whole system is carried 
on a pivot co-axial with the armature. Mr. Edison’s 
system provides for the connexion of several such ma- 
chines with one set of mains, and for their regulation 
according to the demands made upon them. 








Exectric LicHTInG In Parts.—The Municipal Council 
of Paris has voted a credit of 4000/7. for the electric as 
of the principal rooms of the Hétel de Ville. The Edison 





system will be the one adopted, 
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HEYNE’S 


UNIVERSAL 


AUTOMATIC LATHE. 





AN improved universal automatic lathe, which has 
lately been patented by Messrs. Heyne Brothers, of 
Offenbach-on-the-Main, Germany, is represented by 
the above engravings. It is designed to cut screws 
of all kinds, and turn small articles in large quantities. 
The machine works continuously and automatically ; 
it draws in the rod or bar from which it is working 
sufficiently to form the next article the moment the 
preceding one is finished. As the machine can be 
made to operate with three cutters of any shape and 
size, besides a screw-cutting or boring device, a turned 
object of any shape or a screw of any sort can be pro- 
duced. One of its great advantages lies in its auto- 
matically altering the speed at which it runs while the 
differentoperationsare in progress ; thus byaningenious 
arrangement of mechanism the thread is chased on a 
screw at a much lower speed than that at which the 
same screw is turned and cut off. The value of this 
will be seen at once by all practical men, as when 
work is being turned it can be run at a much higher 
speed than when it is being threaded. Another fea- 
ture of the invention is a safety arrangement, where- 
by all jamming and injury to the mechanism is 
avoided, should the metal which is being operated 
upon give way. The lubricant employed is filtered 
and pumped up to be re-used over and over again. 
The inventors have now over thirty of these machines 
at work in their own shops, where it has been found 
that one man can serve five machines with ease. 


The following account of the method of operation of 
this machine, together with Figs. 1, 2, and 3, is | 


taken from the illustrated patent record of our issue 
dated September 8, 1882. ‘The apparatus comprises 
a central rotating hollow headstock E through which 
the rod to be cut into screws is fed ; a poppet head- 
stock N carrying screwing dies in its nose ; a turning 


Fic. 4. 


tool on the arm }', and cutting-off tool on the arm b. 
The headstock is provided with three grooved pulleys, 
one of which, P, can be connected to and disconnected 
from it by a friction coupling operated by the cam G, 
driving it rapidly in one direction while the turning 
operation is in progress ; a second pulley P' serves to 
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drive the headstock slowly while the article is being 
screwed, while the third pulley drives it rapidly in the 
reverse direction to withdraw the screw from the dies. 
The wire or rod X, after being inserted in the mandrel, 
is nipped by a pair of internal claws in the ring R 


operated by the cam F, and then the ring and claws 
are moved bodily forward along the mandrel by the 
cam B, the exact length of the screw desired, carrying 
with them the rod. The chuck Q is now brought into 
action by the cam ET’, and takes a firm grip on the rod, 
whereupon the ring and claws R leave hold and move 
back. The cam K then acts upon the rod i of the 
turning apparatus b', and the chisel is brought to bear 
upon the wire, at the same time the slide rest M, 
through the action of the cam D, is shifted forwards, 
carrying the turning tool for a certain length, which is 
regulated by the bevelled parts of the cam D, and the 
segment of the cam K. When the turning is com- 
pleted, the speed of rotation is reduced as explained 
above, and the spindle N of the poppet forced up by 
the cam A until the dies engage with the rod to screw 
it, and cut it for the desired length. The mandrel is 
again reversed and the dies drawn off by a spring, and 
finally the cam I forces up the cutting tool and severs 
the finished article. 


SEACOMBE FERRY IMPROVEMENTS.* 


From the days when row-boats and river gigs gave 








| place to steamers as a means of communication across the 
| Mersey, upto the year 1857, the landing accommodation 


at Seacombe consisted of a stone slip 15 ft. wide, built on 


| the foreshore on an incline of 1in 20. Fixed along this 








* A paper contributed to the Institution of Civil En- 


— by Messrs. Wilfrid Swanwick Boult and John 


James Potts, and published in the Transactions of the 
Institution. Fig. 1 appeared on page 101 of our issue 
dated August 3; Figs. 2 to 9 in a two-page plate accom- 
panying the same number; Figs. 10 to 19 are on the two- 
page plate we publish this week. By the courtesy of the 
authors we are enabled to give a number of engravings 


' in addition to those for which we are indebted to the 


Institution of Civil Engineers, 
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slip were railway metals, for carrying » movable stage, 
which was allowed to run down by its own weight 
as the tide ebbed, and was hauled up by steam power 
winding in an attached chain on the flood tide. By this 
somewhat primitive arrangement the deck of the movable 
stage was constantly kept at a suitable height for em- 
barking and landing the passenger and goods traffic of the 
ferry steamers. In 1857, owing to a greatly increased 
traftic, it was found necessary to provide additional ac- 
commodation. This was done by widening the slip and 
stage to 21 ft., but the previous system of landing was 
maintained. 

The annual passenger traffic having reached to about one 
million and three-quarters, it became evident that a ferry 
on a totally different scale was an absolute necessity. 
After several years spent in discussion, and after many 
designs had been submitted in competition, the plans of 
Mr. W. Carson, M. Inst. C.E., were adopted by the 
Wallasey Local Board, to whom the ferry belongs, 
and the Mersey Docks and Harbour Board, and were em- 
bodied in the Wallasey Improvement Act of 1872, by 
which it was settled that the incidental reclamation of 
foreshore should be carried out by these two Boards con- 
jointly, the cost to be defrayed in proportion to the area 
of reclaimed land which each retained. The first contract, 
that for the river wall, was let in May, 1876. 

General Description (Fig. 1, page 101 ante).—The old 
slip was laid across a triangular piece of foreshore, bounded 
on one side by the north wall of the ‘‘ North Reserve,” 
belonging to the Dock Board, and on another by the 
Marine Parade, a sea wall skirting private property ; 
while the third side was open tothe river. Along this 
third side a wall has now been built, upwards of 1000 ft. 
in length, extending from the shipbuilding yard on the 
south to Seacombe Point on the north. The land so en- 
closed amounts to nearly four acres, about two-thirds of the 
filling for which was obtained by levelling down the high 
bank forming the bowling green and grounds of the old 
Seacombe Hotel, and a field beyond. Of this area nearly 
one-half ( 8395 square yards) has been taken by the Dock 
Board, who thereby obtain a nearly rectangular plot with 
a deep-water frontage, eminently suitable for a shipbuild- 
ing yard or similar purpose, in place of an awkwardly- 
shaped triangular area with no river frontage. The 
remainder of this reclaimed area is occupied by the 
approaches and accessories to the ferry, and by the 
owners of private property adjoining. 

Moored to the new wall, at a clear distance at low 
water of 226 ft. 9in. from the coping line, is a floating 
landing-stage of similar construction to the great Liver- 
pool stage. Communication with the land is maintained 
by two bridges of 160 ft. span, attached to cylinder piers, 
which project 80ft. from the river wall. Considering the 
hard nature of the ground and the large amount of dredg- 
ing that would have been required in the first instance to 
provide sufficient depth of water for the landing-stage, if 
fixed without the interposition of piers, and, in the next 
place, to insure a straight course for the tide to maintain 
the necessary depth, it was decided to extend the stage 
considerably intu the river, and so reduce the dredging to 
a minimum. As the Seacombe Ferry is situated just at the 
narrowest part of the Mersey, where the tide sometimes 
runs at 6} knots an hour, with a maximum rise and fall 
of 32 ft. 6in., it was not deemed prudent, nor would it 
have been permitted by the Conservancy, to encroach on 
the fairway of the river further than has been done, and 
the length of the bridge piers was fixed at 80 ft., although 
this was not sufficient to obviate entirely the necessity for 
dredging. It had been determined by the Local Beard to 
provide not only fur passenger and ordinary cart traffic, 
but also for loaded railway wagons, in the hope that the 
Dock Board might thereby be induced to organise suitable 
accommodation for this class of traffic on the Liverpool 
side, and so connect the dock systems on both sides of the 
river. This object has been attained in the following 
manner ( Fig. 2): Between the two bridge piers a high- 
level pier is carried out as far as the landing-stage, and 
has at its outer end two hydraulic lifts capable of trans- 
ferring loaded railway wagons bodily between the landing- 
stage and pier. In connexion with the lifts rails are laid on 
the landing-stage and along the high-level pier, and joined 
with the dock system of railways. 

The spaces between the bridge piers and the high-level 
pier are filled in by platforms, forming with the piers a floor, 
on which buildings for the accommodation of the passenger 
traffic partly stand, being also continued for 29 ft. on to 
the quay. The primary object, however, of the platform 
is not so much to support the buildings as to connect the 
piers together and bind them into one continuous whole, so 
as to be better able to bear the stresses induced by the 
motion of the bridges, and to oppose a greater resistance 
to vessels that may run foul of it. The long projecting 
high-level pier is protected by the landing-stage and 
bridges. An engine and boiler house and accumulator 
tower are built in a convenient position contiguous to the 
passenger buildings. 

A main approach road to the Ferry Station, 122 ft. 
wide, has also been constructed over the reclaimed land. 
Simultaneously with the erection of the above works 
several of the roads in the neighbourhood leading to the 
ferry were widened, and had their gradients eased under 
the direction of the Board surveyor, Mr. James T. Lea. 

Temporary Landing-Stage.—A short distance south of 
the old Seacombe Ferry a vacant shipbuilding yard was 
obtained for an approach to the river during the execution 
of the works, wah absorbed the old ferry site, advantage 
being taken of the existence of a large shed, under which 
garriages could be driven and acabstand be established. 
‘The temporary landing was arranged with a floating stage 
and bridge, which had previously done duty at the 
4“ South End” ferry on the other side of the river. 

The floating stage was formed with one pontoon of 
wrought-iron plates } in. thick, 120 ft. by 30 ft., by 
7 ft. Yin. deep in the frame, with a projection under the 





bridge 20 ft. by 10 ft. ; the whole was stiffened with angle- 
iron frames, bulkheads, and flooring plates. The deck 
was of 3 in. pitch pine, and had a camber of 7 in. The 
moorings were 1} in. chains. 

The bridge had a span of 150 ft., and, although it acted 
as a boom to resist the pull of the mooring chains, and to 
take up the roll of the stage in rough weather, it was of 
very light construction. Tnere were two plate girders 
of the bowstring shape 8 ft. apart in the clear, 152 ft. long 
by 7 ft. 6 in. deep in the centre. The roadway was 
attached to the bottom flanges. 

The old shipbuilding yard through which the ferry was 
to be approached, sloped down to the river wall, where 
the level was 14 ft. 6 in. above the Old Dock Sill, Liver- 
pool, which is the datum level always employed on the 
banks of the Mersey, and is 5 ft. below Ordnance datum. 
This being too low for attaching the bridge, a timber pier 
16 ft. wide was carried out from the ground at the back, 
24 ft. above datum, to within 35 ft. of the river wall. On 
this pier the inshore end of the bridge was hinged to a 
crosshead, which latter was capable of motion in a hori- 
zontal direction round a centre pivot. The connexion 
with the landing stage was of the same nature. 

As at low water of spring tides the stage took the 
ground, to guard it against injury five balks of timber 
were fixed tothe bottom. A landing boat, carrying a 
platform 50 ft. by 8 ft. 6 in., was at such times moored 
end-on to the outside of the stage, and reached into suffi- 
— deep water for the ferry steamers to come along- 
side. 

River Wall (Figs. 3 to 7, see two-page plate, August 8). 
—The river wall, extending from the North Reserve to 
Seacombe Point, presents few features of special interest. 
Borings had shown that for its whole length it would rest 
on a thick bed of very hard boulder clay. 

The wall is built of random soft stone masonry in hy- 
draulic lime mortar; the face being formed of broken 
coursed, pitched faced stones, and pointed with Roman 
cement. The proportion of large stones was high, two- 
thirds of the masonry being in blocks of not less than 
20 cubic feet each. The mortar was prepared and sup- 
plied to the contractor by the Mersey Docks and Harbour 
Board, and was at first made of 34 parts by measure of 
lime to 54 parts of sand; but these proportions were soon 
altered to 4 parte of lime to 5 parts of sand, which with- 
stood the action of the tide on unfinished parts much 
more satisfactorily. The limestone, as usual on the dock 
estate, came from the Halkin Mountain, in Flintshire. 

Work was commenced by driving piles for the staging 
necessary for two steam-jennies, which were employed 
during the construction of the wall. The uprights, 14 in. 
square, were spaced 20 ft. apart from centre to centre, 
and double running logs of the same scantling, bolted 
together in 40 ft. lengths, so as to break joint, were 
dogged on the top, the butt joints of the lower runner 
resting on corbels, and being further secured by cheeks 
bolted to the upright and runners. Opposite every alter- 
nate upright a spur pile was driven, and a half balk 
brace bolted to both. The jennies were mounted as 
‘* Goliaths,” their span being 58 ft. 6 in., and they were 
each capable of lifting 10 tons. 

At the south end of the wall a well 12ft. square was 
sunk to a depth of 10 ft. below the foundation level, and 
securely timbered. A box lander, 1 ft. 6in. by 1 ft. 3in., 
connected the well and the foundation hole, and was con- 
tinued under the wall as the work progressed. A blow 
ander of similar construction was led directly through the 
wall at a level just deep enough to allow the holes to be 
flooded before the tide poured in over the sides. A 
Murray’s chain pump, with feathering buckets, 3ft. by 
1 ft., was fixed in the well, and gave great satisfaction, 
never having required the slightest repair during the ten 
months it was in use. It was driven by a belt from a loco- 
motive engine. With this machinery a hole 65 ft. by 17 ft. 
by 10ft., containing 68,980 gallons of water, could be 
emptied in fifteen minutes, or at the rate of 4600 gallons 
per minute. 

The wall was founded throughout its entire length at a 
depth of 10ft. at the toe, and 10ft. Sin. at the back, 
below Old Dock Sill. Opposite the piers it is carried up 
to a height of 27 ft., and for the remaining portion termi- 
nated at 24ft. above this datum. For the greater part of 
its length the foreshore was at about the datum level; 
at the south end it was 6 ft. below, and at the north end 
2ft. above. For a foundation nothing better could be 
desired than the hard beulder clay in which the wall 
stands. So hard and solid is it that no sheet piling or 
timbering of any sort was required ; the sides of the holes 
standing nearly vertical (with a batter of 6 in.) fora depth 
of 10 ft. or 11 ft., even though, as sometimes happened 
through attempting to level up too large an amount of 
work in one tide, the hole was to a great extent filled with 
water over the edges, instead of its being let quietly in by 
the blow lander, well, and emptying lander. The object 
of leaving the work as smooth and even as possible at the 
end of each tide was twofold. First, to reduce the chance 
of the mortar being washed out of the joints, and secondly, 
to minimise the deposit of silt and allow of the easy re- 
moval of what found its way on to the work. The amount 
of this deposit was, inrough weather, considerable. After 
two tides 36 cubic yards of silt have been removed from 
a length of 60 ft. of wall; the setters and wallers mean- 
while waiting till they could get to work. This operation 
occupied twenty-three navvies and a steam jenny for one 
hour and a quarter, out of a total working time of three 
hours and forty minutes—that is, for one-third of the tide. 
Overlying the clay was a bed of sand and gravel, con- 
stantly varying in depth asit was drifted by the waves, 
but averaging between 2 ft. and 3 ft. thick. To keep this 
out of the open holes, a row of blocks of ashlar and Soak. 
ing was sunk through it on to the clay. This proved con- 
venient and inexpensive, as, when the work had been 
brought up to the level of the foreshore, the stones, being 
no longer required to keep out the sand, could be carried 
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on for use in the next hole as soon as the clay there had 
been laid bare. The clay being too hard for lunching, 
was got with picks. A gang of twenty-six men could 
excavate and fill into skips 32 cubic yards in a tide, or at 
the rate of 1} cubic yards per man per tide. When work 
was in full progress, the foundation was put in in lengths 
of from 60 ft. to 70ft. The best five weeks’ work was 
done from the 27th of July to the 31st of August, 1877, 
when three holes, averaging 62 ft. 4in. long, were exca- 
vated through 10 ft. 3in. of clay, besides about 18in. of 
sand and gravel, and the whole filled with concrete and 
masonry to a level of 2ft. above Old Dock Sill.  Alto- 
gether four hundred and seventy-one tides were occupied 
in founding this wall. 

The details of construction were as follows: A hole 
having been excavated to foundation level, the bottom 
was covered to a depth of 2ft. with concrete composed of 
eight parts of shingle, gravel, and sand from the beach, to 
one part of Portland cement. In this concrete, burrs were 
embedded, care being taken that no two were allowed to 
touch. On the concrete, blocks of backing and old 
masonry from 2 ft. to 3ft. thick were set in mortar, leay- 
ing spaces of from 6 in. to 2 ft. between them, which were 
filled indiscriminately with either concrete or rubble 
masonry. Above this foundation course the wall is built 
in mortar. The coping stones are joggled together and 
well bonded into the work below, experience in similar 
situations having shown this to be a necessary precaution, 

Immediately to the south of the goods bridge pier is a 
flight of granite steps, 7 ft. wide, builtof large blocks, two 
steps in each. 

The cast-iron bedplates on which the girders of the 
bridge piers rest, and to the back of which they are 
secured, are in their turn bolted down with 2in. Lewis 
bolts to blocks of granite, 2 ft. thick by 5ft. deep, and 
anchored to masses of concrete at the back of the wall by 
twelve 2in. anchor bolts of 28 ft. average length, to each 
pier. The bolts are disposed in two similar tiers of six 
each, and splayed out at the back like a fan. The in- 
shore ends are enlarged to 2}in. in diameter, and are 
screwed. Cast-iron washer plates, 4 ft. by 2 ft., are passed 
over the ends, one plate taking the two corresponding 
bolts in the two tiers. 

Provision for attaching the mooring chains of the land- 
ing-stage, which are arranged in two groups of two each, 
is made as follows: At a distance of 16 ft. behind, and 
10 ft. Gin. below the coping, mooring bollards are built 
into extensions of the wall. A circular wall is carried up 
round each bollard, forming a chamber 7 ft. in diameter, 
the work being gathered in above up to the quay level, so 
as to leave a man-way 2 ft. in diameter. From each 
chamber a hawse-hole leads to the face of the wall, where 
the two forming one group are united in a cast-iron hawse- 
pipe. 

The wall is backed up for a width of 24 ft. from the 
face with rock rubbish, which was gently poured out of 
the wagons in which it came by the steam-jennies, and the 
filling behind is principally clay from the adjoining ground, 

Bridge Piers (Fig. 2, see two-page plate, August 3). 
The piers for supporting the shore ends of the two bridges 
are alike, and extend 80 ft. from the river wall ; they con- 
sist at their outshore ends of six columns, sunk about 14 ft. 
into the foreshore, composed of cast-iron cylinders, 5 ft. in 
diameter by 1} in. thick above the foreshore level, and 
6 ft. 6 in. in diameter, by 1} in. thick below, put together 
in 5-ft. lengths. A taper length, also 5 ft. long by 14 in. 
thick, connects the upper and lower lengths of the column. 
The ends of all the cylinders are machine-faced, and are 
connected together by bolts 1 in. in diameter, through in- 
ternal flanges supported by brackets. After erection these 
columns were filled with Portland cement concrete. The 
caps to the columns have brackets, on to which are bolted 
heavy strut castings. These struts are of a box form, 
2 ft. deep, and the same width as the wrought-iron girders 
which rest upon them, and which communicate the pull 
of the stage to the anchorages. 

The six columns in each pier-head are bound together 
at 24 ft. above datum, and connected with the river wall, 
by three lines of wrought-iron double-web girders, all 3 ft. 
deep. The centre girder is 3 ft., and the outer ones are 
2 ft. wide, and they are attached to bedplates on the wall 
as previously described. They are stiffened by single-web 
cross-girders at intervals of about 15 ft., and by two box- 
girders over the columns. 

Midway between each pier-head and the river wall, the 
main girders are supported by cast-iron columns, 18 in. 
in diameter, similar to those for the high-level pier, and 
braced in the same manner. 

On the tops of these wrought-iron box-girders, plates 
i's in. thick, with corrugations 5 in. deep and 16 in. from 
centre to centre, are laid; the ends overhang the outer 
girder to take a fascia plate. They are rivetted to the 
girders in each furrow, and to each other at all laps, with 
rivets ? in. in diameter and 3 in. pitch. Down the centre 
of the south, or goods bridge pier, a cart track is formed 
similar to those on the high-level pier, except that there 
are no rails for wagon traffic. The remainder of the 
surface of the pier, and also that on the north, or pas- 
senger bridge pier, under the station, is ballasted to a 
depth of 2in. over the ridges of the corrugated plates 
with Portland cement concrete, upon which Brunswick 
rock asphalte 1 in. thick is laid. 

On the outer side of each pier-head a cast-iron entabla- 
ture, 4 ft. 3 in. high, is fixed; and on the outer side of the 
south bridge pier, a fencesimilar to that on the high-level 
pier, is carried from the entablature to the fence wall on 
the quay. 

Hugh-Levd Pier (Figs. 2, 8, and 9, see two-page plate, 
August 3, and Figs. 10 to 12, two-page plate in present 
number).—The high-level pier, for cart and horse and 
wagon traffic, extending from the river wall to the inshore 
side of the landing-stage, is midway between the bridge 
piers, and is formed at its outer end of four columns, 5 ft. 
in diameter, sunk about 12 ft. 5 in. into the foreshore, 
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similar to those for the bridge piers, except that there 
are no strut castings between the column heads, and 
that each cylinder length has a bracket cast on it, to 
which are bolted in 10-ft. lengths the cast-iron vertical 
guides for lift platforms. There are also two inter- 
mediate columns, composed of cylinders 2 ft. 6 in. in 
diameter and lin. thick above the surface of the fore- 
shore, and 4 ft. in diameter and 1} in. thick below, in 
5-ft. lengths, with a taper piece 1 ft. long, 1} in. thick, 
connecting the upper and lower lengths, also having 
brackets 5 ft. apart for an attachment for the vertical 
guides. The outer three columns, in addition to the ver- 
tical guides, have radial guides fastened to them in the 
same manner. These columns are also all filled with 
Portland cement concrete. 

The tops of the columns are connected together by 
wrought-iron double-web girders 3 ft. deep and 2 ft. wide, 
except at the landing-stage side, which is left open to 
allow the wagons, &c., to be taken off when the stage 
approaches the level of the roadway on the pier. The 
roadway of the pier between the columns and the river 
wall is supported by three lines of wrought-iron single- 
web plate girders, 10 ft. apart from centre to centre, and 
3 ft. deep, with flanges 15 in. wide, connected by cross- 
girders formed of a web plate and double angle irons, in 
jine with each transverse row of columns. 

The main girders are supported at intervals of 
29 ft. 3 in. by cast-iron columns, 18 in. in diameter by 1 in. 
thick, cast in four pieces. The bottom lengths, which are 
sunk about 6 ft. into the clay of the foreshore, have screw 
blades at the bottom, and sockets at the top into which 
the next lengths are inserted, having no flange on their 
lower ends. They, and the upper lengths, are bolted 
together through machine-faced flanges. The caps, with 
a3-ft. length of bearing?for the girders, sit on a machined 
shoulder on the upper length. These, and all the other 
18-in. columns, are braced with channel irons attached to 
brackets cast on the columns, and were filled with Port- 
land cement concrete up to 1 ft. above the flange joint, or 
10 ft. above datum, before the caps were put in place. At 
their landward ends the roadway girders rest upon and are 
secured to the cast-iron wall plates. 

On the tops of the girders corrugated plates, of the same 
dimensions as those for the bridge piers, are rivetted in 
two lengths in the width of the pier deck, having a butt- 
joint made on the centre girder. The ends overhang the 
outer girders and form a footwalk on each side, to which 
cast-iron cantilevers are carried up from each column 
head. The extreme width of the pier deck is 29 ft. Upon 
these plates, at 4 ft. 84 in. gauge, a double line of bridge 
rails, weighing 60 lb. to the yard, is laid along the whole 
length of the pier, rivetted to each corrugation with } in. 
rivets. Cast-iron wheel guards, standing 4 in. above the 
deck, are bolted at the sides of each cart track. The re- 
mainder of the surface is formed of greenheart timber 
3 in. thick, in 6-in. widths, running longitudinally, laid 
close and secured to the corrugated plates at every fourth 
corrugation with galvanised deck bolts, 2 in. in diameter, 
and afterwards caulked. A horse track, 4 ft. wide, is 
formed in the centre of each line of rails with greenheart 
sheathing 14 in. thick, in 4 in. widths, laid transversely 
and secured to the planking with galvanised ragged 
spikes. The wheel tracks are served with flat bars of 
wrought iron, 3 in. by 4 in. thick. Scupper holes are left 
in the deck 12 ft. apart. 

A cast-iron entablature is fixed at each side of the pier- 
head, and a standard carrying three lamps is mounted 
over each 5-ft. column. From this entablature, down 
each side of the pier, a fence 3 ft- 9 in. high is formed of 
cast-iron standards, 5 ft. 10 in. apart, carrying three 
rails, the top rail being of strong steam pipe, 24 in. in 
diameter ; the two others are solid wrought-iron bars, 
14 in. indiameter. Lamps, with copper frames fixed on 
standards immediately over each 18 in. column, are in- 
corporated with, and form part of the fence, the top rail 
of which is used as the gas service to the lamps. 

Protecting Cylinders for Hydraulic Lift Cylinders (Fig 8, 
see two-page plate, August 3).—The two protecting cylin- 
ders in the centre of each line of rails, which are 12 ft. 3 in. 
apart, and midway between the centres of the 5 ft. columns 
at the high-level pier-head, forming wells in which the two 
ram cylinders for working the platform lifts are placed, 
are 5ft. in external diameter, in 5 ft. lengths by 1}in. 
thick. They are sunk to a depth of 50 ft. 8 in. and 
53 ft. 8 in. respectively below datum, or 40 ft. 2 in. and 
43 ft. 2in. below the river bed. The bottom of each 
cylinder is filled with strong Portland cement concrete, 
upon which the bedplates for the ram cylinders were 
solidly bedded before it had set. The top lengths, which 
are about low-water level, are 1 ft. deep, and have a stuff- 
ing-box with gland, through which the rams attached tothe 
lifts pass, and are made water-tight with gasket-packing. 

Manways, 3 ft. by 2 ft. 6in., are left in the top 5-ft. 
lengths of the cylinders, immediately under the lengths 
sarrying the stuffing-boxes, and access is obtained from 
the surface of the pier by a cast-iron column 2 ft. 6 in. in 
diameter, 1 in. thick, in 5-ft. lengths, which terminates in 
an oblong cast-iron tube 3 ft. 6 in. by 2 ft. Gin. by 1 in. 
thick, leading to the protecting cylinders, and bolted at 
the ends through flanges to the manway openings ; these 
have similar flanges, and the joints are caulked with rust 
cement. The top length has a hinged door of wrought iron, 
allowing access to the ladder, which is secured to the in- 
side of the tube, and extends down to the connecting piece. 

Hydraulic Lifts (Figs. 2, 8, 9, seetwo-page plate, Aug. 3.) 
—The rams and ram-cylinders for actuating the two plat- 
forms are of cast iron. The former are 40 ft. long, each with 
a square head and flange to fit into the centre cross-girder 
of the platform, and cast on end in one piece; they are 
14 in. in diameter, and allow of a maximum stroke of 
82 ft. 9in., which is about 14 in. more than the distance 
from the level of the roadway of the pier to the level of 
the deck of the landing-stage at the lowest tide. The 
arm cylinders were cast in two lengths, and are bolted 
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together through flanges, and erected upon the cast-iron 
bed plates 4 ft. in diameter, in the protecting cylinders. 

Each platform, which is 23 ft. long by 9 ft. 9 in. wide 
over the guide blocks, is composed of two wrought-iron 
solid web-girders longitudinally, formed of plates and 
angle-irons stiffened with T-irons, connected transversely 
by seven solid web-girders, also of wrought iron. The 
centre cross-girder is of varying depth, to allow the full 
stroke over the top of the protecting cylinder, and has 
double webs, between which the ram-head is secured. 
Guide blocks of cast iron are bolted to the top and bottom 
of each end of each side girder, and work within the 
vertical guides. 

ach lift platform carries a movable floor 28 ft. long by 
8 ft. 5in. wide, capable of motion in the direction of its 
length, composed of two solid web-girders 12 in. deep, 
stiffened with single web cross-girders 4 ft. apart. 

In order to afford the necessary connexion between the 
landing-stage and the platform in the varying positions 
they occupy at the different tide levels, and to avoid the 
use of movable gangways, the two longitudinal girders of 
the movable floors are prolonged 5 ft. beyond the lift plat- 
form, and have secured to them cast-iron guide blocks, 
fixed on the ends of a through shaft of wrought iron, 
which work within the cast-iron radial guides, whose 
curvature has the same radius as the span of the bridges 
which connect the landing-stage with the piers. Rubbing 
pieces of cast iron are fixed between the platform lift and 
the movable floor. A line of bridge rails is laid upon the 
longitudinal girders of each movable roadway, and the 
roadways are similar to that on the high-level pier; 
the outer sides of the cast-iron kerbs to the cart track bear 
against cast-iron blocks bolted to the insides of the plat- 
form girders. 

The lifts are controlled by valves of gun-metal placed 
ina hut on the pier-head adjacent. The ram cylinders are 
also connected together, so that advantage can be taken of a 
descending load. And in order that they shall not overrun 
their stroke, automatic check gear is fitted to each lift to 
control the varying stroke between the pier and the land- 
ing-stage at any state of the tide. A wrought-iron square 
bar laidalong the deck of the lift inside the cast-iron 
kerb is pushed back by a roller on the stage when the lift 
gets to the bottom of its stroke, causing it to shortena 
chain which is attached by levers to the valve handle, 
thereby closing the exhaust valve; when the platform 
reaches the top of its stroke it strikes against a lever which 
shuts off the pressure. The longitudinal travel of the 
movable roadway between the level of the pier deck and 
the landing-stage deck at lowest tide is 3 ft. lin., being 
the distance which the landing-stage is drawn in by the 
bridges. Two bolts are projected into the inshore end of 
2ach movable roadway as soon as it arrives at the top of 
its stroke, to take the jar of heavy weights passing on 
and off the platforms; the levers for working the bolts 
lock the levers of the valves. 

(To be continued.) 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Tron Market.—The pig-iron warrant market 
was dull last Thursday, and prices declined 3d. per ton. 
Susiness was done during the morning at from 46s. 11d. 
up to 47s. cash, also at 47s. 14d. up to 47s. 2d. one month, 
the close being sellers at the higher quotations, with 
buyers near. In the afternoon the quotations were 
46s. 114d. cash and 47s. 14d. one month, and the market 
closed with buyers at 46s. 114d. cash and 47s. 14d. one 
month, and sellers near. Friday’s market was also dull, 
but steady, and prices were weak. No change in prices 
took place from those of Thursday, although on the week 
there was a decline of 14d. per ton. Business was done 
on forenoon ’Change at 46s. 114d. cash and 47s. 14d. one 
month, the market closing with sellers at those prices, 
and buyers near. In the afternoon business was trans- 
acted at 46s. 114d. and 46s. 11d. cash, also at 47s. 13d. 
one month, and sellers at the close were asking 46s, 11}. 
cash and 47s. 14d. one month, with buyers near. 





decline of 4d. per ton from the closing quotation last Fri- 
day. On forenoon ‘Change transactions were reported at 
46s, 11d., 46s. 10}d., and up to 46s. 114d. cash, also at 
47s. 14d. and 47s. 1d. one month, and there were sellers 
at the close wanting 46s. 11jd. cash and 47s. 2d. one 
month, with buyers near. Transactions were reported in 
the afternoon at from 46s. 114d. down to 46s. 104d. cash, 
also at 47s. 13d. and 47s. 1d. one month, and sellers at the 
close were asking 46s. 11d. and 47s. 1d. cash and one 
month respectively, with buyers near. The market vas 
quieter yesterday, and again closed $d. per ton low>r. 
Business was transacted in the forenoon at 46s. 10}d. 
and 46s. 11d. cash, also at 47s. 1d. and 47s. O}d. one 
month, and buyers at the close were offering 46s. 104d. 
cash and 47s. Ojd. one month, with sellers near. Iron 
changed hands during the afternoon at 46s. 10d. and 
46s. 103d. cash, also at 47s. and 47s. 0}d: one month ; the 
close being sellers asking 46s. 104d. cash and 47s. 1d. one 
month, with buyers near. Business was reported this 
forenoon at 46s. 103d, up to 46s. 114d. cash, also at 
47s. 1d. and 47s. 14d. one month, and buyers at the close 
were offering 46s. 11d. cash and 47s. 1d. one month, with 
sellers near. There were transactions in the afternoon at 
46s. 113d. up to 47s. O}d. cash, also at 47s. 14d. and 
47s, 24d. one month, the close being buyers at 47s. cash 
and 47s. 3d. one month, and sellersnear. It appears that 
there is still a great indisposition to operate, either 
one way or another, on the part both of those con- 
nected with the trade and of the outside investors. 
Speculative purchasing is at a very low level. There 
are very few transactions taking place, and in some 
cases it would almost seem as if they were done in 
order to be able to make a quotation; indeed, the war- 
rant market is almost stationary and quite destitute of 








Mon- | 
day’s market was fairly active, but there was rather a | 
drooping tendency as regards prices, the close showing a | 


any positive feature, brokers and dealers alike being dis- 
satisfied with it. Considering the season of the year, the 
shipments are being well maintained, but while that is 
the case merchants report fewer orders being received 
from abroad, and recent reports from America do not in 
any way indicate an improvement in the demand from 
that quarter as likely to arise in the course of the autumn. 
In the home department, however, there is still a very 
large amount of business doing, the consumption being 
still heavy, alike in the finished iron establishments and 
in the foundries. For G.M.B. iron makers are asking 
firm prices, but in some instances special brands in 
second hands are being sold at 6d. per ton lower than the 
makers’ official quotations. There is no material altera- 
tion to report in respect of the hematite pig-iron busi- 
ness, prices remaining at about the same level as has 
been quoted for several weeks; but the demand can 
scarcely be said to be active. There are now 115 
blast furnaces in actual operation, an additional one 
having been blown in at the Calder Iron Works last week. 
A year ago there were 109 in blast. Last week’s ship- 
ments of pig iron for all Scotch ports amounted to 17,009 
tons, as compared with 14,884 tons in the preceding week 
and 13,151 tons in the corresponding week of last year. 
To the United States there were sent 1439 tons; to 
Canada, 3267 tons; to South America, 175 tons; to 
Australia, &c., 125 tons ; to Italy, 3550 tons ; toGermany, 
2925 tons ; to Russia, 400 tons ; to Holland, 480 tons; to 
Spain and Portugal, 260 tons; and lesser quantities to 
other countries. ‘The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 585,270 tons 
yesterday afternoon, as compared with 584,794 tons 
yesterday week, showing an increase of 476 tons. 


Exports of Machinery, &c., from the Clyde.—The ship- 
ments of machinery, iron manufactures, &c., from the 
Clyde reported during the past three weeks included 
machinery to the value of 56,200/., sewing machines of the 
value of 7700/., steel manufactures of the value of 16,700/., 
and castings and other iron manufactures of the value of 
77,5007. 

The Tees Commissioners on the Clyde.—On Thursday of 
last week a number of the members of the Tees Con- 
servancy Board, accompanied by several of their officers, 
visited the Clyde for the purpose of making a minute in- 
spection of the works recently executed or now in course 
of being executed by the Clyde Navigation Trustees. 
They were very courteously received and hospitably enter- 
tained by that body. . 

Lloyd's Visitation Committee.—A large number of Lloyd's 
Annual Visitation Committee, accompanied by some of 
their leading surveyors and other officers, are now on the 
Clyde, making their official calls upon the shipbuilders, 
marine engineers, &c., more in a friendly manner than 
with the view of criticising and finding fault with work 
under the survey of Lloyd’s local officers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Furness Railway Company.—At the half-yearly meeting 
of the Furness Railway Company held at Barrow yester- 
day, a dividend of 44 per cent. was declared on the past 








half-year. The chairman (Sir James Ramsden) said 
there was a falling off in the mineral traffic, which largely 
accounted for the reduced dividend. In the corresponding 
ialf of last year 74 per cent. was declared. Mr. T. W. 
Chester (Sussex) spoke strongly against the policy of the 
directors in spending so much money in the docks at 
Barrow, and pointed out that it had cost more by 9000/. 
in working expenses to make 43 per cent. this year than 
it cost to make 74 in the corresponding half of last year. 
| Mr. Stephen Smith, of Manchester, suggested the ap- 
pointment of a general manager in place of a managing 
director. The report was approved, Mr. E. Watkinson 
remarking that the best policy of the directors was to 
spend sufficient money on the docks and approaches to 
3arrow as would enable this branch of their operations to 
help the railway in earning a better dividend. It was 
decided to raise 200,000/. in debentures. 

Discovery of Ironstone at Conishborough.—A bed of iron- 
stone of enormous thickness and great richness has been 
proved to extend for five miles from a point near the 
Holywell Brewery in the direction of Micklebring, Conis- 
borough. In addition to the ironstone large quantities 
of iron ore have been discovered, which has been tested 
and proved to be of first-rate quality. The bed of iron- 
stone is on the estate of Lord Conyers, and on some 
property belonging to Mr. Fisher, of Doncaster. 

Hull and Barnsley Railway and Dock Company.—An 
ordinary half-yearly meeting of the shareholders and 
directors of this company was held on Saturday, at noon, 
at the Artillery Barracks, Lieutenant-Colonel Smith, 
M.P., presiding. The chairman, in moving that the re- 
port and statement of accounts be adopted, pointed out 
that there was no practical increase in the amount of calls 
in arrear, though that opinion was gathered at first view 
of the accounts. It was not also exactly correct that 
40,0007. had been available since June 30, because that 
amount had been absorbed by capitalised value of the 
rent charge. The borrowing powers in the Act of 1880 
were now exhausted. The amount stood at 960,0007. at 44 
per cent. Coming to the works, the Chairman said they 
had spent on Parliamentary expenses a total of some- 
thing like 100,000/. It had been suggested that they 
should have the line opened in the spring, which was a 
very wide term. But he did not see why the line should 
not be opened to Howden by the Ist of April next year. 
The North-Eastern might say the day was proper, but 
that did not signify. If all went well with the Aire and 
Ouse bridges he did not see why the whole line should not 
be opened by the 30th June next year, that was six 
months in advance of the contract for finishing the line. 
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We illustrate above a new system of self-acting 
points for tramways, designed by Mr. H. Scott, 
of 42, Bedford-street, North, Liverpool, and which 
are now being successfully introduced, From the 
drawings it will be seen that in this arrangement a 
pivotted or moving trailing point A is employed 
square at one end, and pivotted at the other, the 
section being similar to that of the tramrail ; this 
trailing point A is sufficiently long to take the wheel 
base of atramear. The rear end of the trailing point 
A is pivotted to the plate or box base C, so that it 
flush with the end of the tramrail. The 
front square end of the trailing point meets the feather 
end of the facing point B, which is also pivotted to 
the hollow bedplate C, shown in section to an enlarged 
scale in Figs. land3. The two points A and B are con- 
nected together by a lever whichis so hung on a pin in 
the baseplate C, that its ends come directly under the 
ends of the trailing point A and the facing point B. 
Slots are formed in the ends of the lever, and it is 
connected to the ends of the trailing point A and the 
facing point B by studs working in the slots. Thus 
by moving the end of the trailing point A to the 
right or left, the end of the facing point B will be 
moved in the reverse direction. To keep the points 
clear from dirt and other obstruction they are mounted 
over a grid as shown in Figs. 1 and 3, and connected 
by a chamber beneath with a drain leading to the 
nearest sewer. = 

These points are self-acting, and are operated by 
causing the horses to pull the car to one side or the 
other, according to the direction it is required to travel. 
Such a side pull of the horses causes the tramcar to 
give a lateral movement to the trailing point in one 
while the point B is moved by the connect- 

‘in the reverse direction. When cars are 

over the point in the other direction, B 
s the trailing, and A the facing point; the 
switching is then automatic. To allow of the lateral 
movement of the point the groove of the opposite 
point is widened. 

For non-return lines where the tramcars travel only 
one way, the feather point is fixed, and the trailing 
point is set over the open bedplate ; it is actuated by 
he lateral movement of the tramcar caused by the 
side pull of the horses, and is thus set correctly as 
required, to one side or the other. The new tramway 
line at Bootle, recently opened, has been fitted with 
these points. 
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THE ‘‘ DAPHNE” DISASTER. 
(Concluded from page 182.) 

) REED, in his report tothe Home Secretary 
places a great deal of stress upon the 
t 1ipowners, without any skilled or scientific 
guidance, laying down in their specifications all the lead- 
ing dimensions and other particulars of ships to be built 
and still expect that after being built they shall be safe 
ships both at the launching stage and at all subsequent 
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stages of their history ; and on that point he quotes some 
very appropriate remarks by Mr. John Inglis and Mr. 
William Denny. He afterwards adduces numerous details 
by way of showing that the fittings on the upper or spar 
deck of the Daphne were altogether far in excess, alike as 
to size and weight, of the needs of that vessel in actual 
service, and that they were, in fact, quite sufficient fora 
vessel of twice her size. Then he deals with such matters 
as the extraordinary number of persons on board at the 
time of the launch (a number which certainly seemed to 
him to be culpably large), the absence of evidence to show 
that there was any excessive pressure put on the builders 
as to the time of completion of the vessel, and the great 
amount of loose material placed on board in the ordmary 
way of business. 

Before proceeding to Part IT. of his report, the Inquiry 
Commissioner gives the following expression of the views 
which he takes of responsibilities involved in this disaster. 
He says : 

“1, I am thoroughly convinced that neither the 
builders nor the owners of this ship, nor any persons in 
their service, were in the least degree conscious that any 
exceptional risk was being incurred by the Daphne's 
launch, nor in the least degree negligent of any precau- 
tion which they knew or believed to be essential to its 
success and safety. Apart from the question of the 
vessel’s stability, everything that experience could suggest 
to secure the safe launch was attended to, and all the 
arrangements were carried out satisfactorily. The manner 
in which both builders and owners have assisted in giving 
fulness and completeness to the official inquiry is most 
honourable to them, and suggests complete unconscious- 
ness of any intentional or known negligence on their part. 

“*2. Tam equally convinced that the system which was 
pursued at the origin of this vessel, under which owners 
define so many dimensions and particulars of a ship as to 
leave the designer but extremely little scope for the deter- 


' mination of the elements which compose or regulate a 


vessel’s stability, and under which system builders con- 
form to these requirements of owners, and undertake to 
carry them out without a full investigation of that subject, 
is essentially a bad and dangerous one, bringing about a 
division and confusion of responsibility and opening 
avenues to accidents which neither party foresees. I am 
also of opinion that the system, which likewise has been 
pursued in this case, of entrusting the overseeing of ships 
throughout their construction and equipment exclusively 


to persons who are unable to judge of the effects which 
enforcement of their requirements may produce upon 
stability and other vital qualities, is, although in a se 
degree, an essentially bad and dangerous one; but both 
of these systems are so widely practised and receive the 
sanction of so many eminent owners and builders, that I 
should regard it as a harsh and more or less unjust use of 
the Daphne disaster to visit its owners and builders with 
the consequences, even if no unforeseen and exceptional 
condition of the ship, as regards stability, had been de- 
veloped. 

**3. It would have been well, doubtless, as the event 
has proved, for the builders of the Daphne to have made 
an exception of this vessel by calculating before the 
launch not only the height of her metacentre, which is 
often done, but also as appoximately as was possible the 
height of the centre of gravity, which is much less often 
done before launching. I am of opinion, however, that 
no such calculations as would usually be made either at 
Linthouse or at many scores of other private shipbuilding 
establishments would have been likely to develop the real 
state of the ship: First, because much of the excess 
weight in the upper parts and equipments of the ship 
would probably have escaped detection in any merely ap- 
proximate calculations conducted by those who had no 
suspicion of risk or danger ; in the second place, because 
very small initial stability had come to be widely regarded 
as sufficient for practical purposes; and, in the third 
place, because there lay behind the question of metacen- 
tric height the undisclosed question of very small angular 
stability, which in this case proved so fatally deficient. I 
regard the two successive elements of initial and subse- 
quent stability as inseparably connected in this case, 
which has proved even more exceptional than that of the 
Hammonia ; yet in the Hammonia case Mr. Biles stated 
in his evidence that he had very carefully calculated the 
metacentric height of the Hammonia, ‘on the face of it 
there did not appear to be any reason why the ship should 
turn over.’ He also said: ‘ Until we had that experience 
we should certainly have said that the ship was quite safe 
to launch with®any positive stability at all.’” 

He admits that the Daphne hadsome positive stability 
but it was fatally small. Instead of himself putting the 
question upon legal ground, he quotes from a decision 

| recently given by the Master of the Rolls in the case of 
| Heaven v. Pender; and he concludes that part of his 
subject by giving it as his opinion that no duty arose 
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in this case which can properly be said to have been 
neglected ; and he, therefore, regards the builders as 
‘‘blameless of wrong or negligence under the peculiar 
circumstances of this accident, and in view of the dis- 
closure in the matter of stability to which it has led.” 
After making some remarks upon the relationship of the 
Clyde Navigation Trustees to launches on the river, or 
rather to the regulations which ought to be enforced so 
that the up-and-down traffic on the Clyde and the launches 
on its banks may proceed without the latter being un- 
necessarily delayed, or the safety of either being inter- 
fered with, Sir Edwards Reed proceeds with the second 
and concluding portion of his report. 


Part II. 
“Tt may be well to commence this part of the report 
by illustrating the manner in which the curve of stability 




















ENGINEERING. 


emersed on the other, and therefore the further out will 


the centre of buoyancy move. Now, as neither the 
gravity nor the buoyancy need be altered in amount by 
mere inclination, and as they are equal and operating 
equally, it follows that whatever the inclination the force 
acting will always be the same, but the leverage marked 
Z will vary as the centre of buoyancy moves. At 30 deg. 
inclination, for example in Fig, 2 G Z, is much greater 
than it is in Fig. lat 15 deg. In Fig. 3 these lengths are 
set up as ordinates of a curve, and similar lengths for in- 
clinations of 45 deg. and 60 deg. are similarly set up, the 
curve drawn through their upper extremities is this vessel’s 
‘curve of stability,’ observing that the base line is 
divided into equal lengths for equal angle intervals on 
any convenient scale. 

**As regards the metacentre, I must explain that in 
former times, when initial stability alone was calculated, 
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square section, inclined in the water at an angle of about 
30 deg. W.L. is the water line or line of flotation ; B is 
its centre of buoyancy. By giving it a slight inclination 
from the position, it will of course have a new centre of 
buoyancy given to it. If we incline it one way 4 will 
show this, if we incline it the other way 4! will show it, 
and for each of these positions there will be a new line of 
action or buoyancy. But these lines of action, together with 
that through B, willall meet or intersect in one point, and 
this point (M) will be the metacentre at 30 deg. of inclina- 
tion. In Fig. 5 [have represented the water-lines, centres of 
buoyancy, and metacentres for a large number of angles 
of inclination, and in order to illustrate the change of 
position which the metacentre undergoes, even in the case 
of so simple a form as a prismatic body of square section 
partly immersed, I have completed the metacentric curve, 
or curve of loci of the metacentres, for all angles of incli- 
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is constructed. Fig. 1 may be taken as the transverse 
section of a vessel inclined at an angle of 15 deg. to the 
upright. The total weight or gravity of the vessel will 
act downwards through the centre of gravity G, and the 
total buoyancy will act upwards through the centre of 
buoyancy B, as the arrows indicate. It will be obvious 
that whether we regard either the one or the other (the 
weight or the buoyancy) as predominating, or both as 
operating equally, the result will be the same—viz., to 
push the vessel back to the upright position. She 
obviously cannot rest in the inclined position with these 
forces and no other operating upon her, she must revolve 
until gravity and buoyancy act in the same vertical line, 
but in opposite directions. If she oscillates back and 
passes the upright position there will at once be an excess 
of buoyancy on the opposite side. The centre of buoyancy 
will move out, and she will be pushed back again to the 
upright. It is also obvious that the further she is in- | 
clined the more will the ship be immersed on one side and 


the word metacentre had a much more limited meaning 
than it possesses now. It formerly had relation to the 
upright position of the vessel, in which case the buoyancy 
acts upwards through the centre line of the ship’s course— 
along G M, for example, in Fig. 1. After receiving aslight 
inclination the vessel has, as we have said, a new centre 
of buoyancy, and the buoyancy itself will act upwards 
along a fresh line slightly inclined to what was pre- 
viously the upright line, and will intersect it at the same 
point, M. This point was called the metacentre, and if 
we suppose the angle in Fig. 1 to be very small (much less 
than 15 deg.), then the M shown there correctly marks 
the metacentre. It is shown that when a ship is much 
more inclined the point at which two consecutive lines of 
the buoyancy’s upward action will intersect may not be 
and often will not be in the middle line of the ship at all, 
but this point is nevertheless called the metacentre, and 
the use of the word in this extended sense has recently 
become general, In Fig. 4 is shown a floating body of 








nation through 360 deg. at intervals of l0deg. It may be 
said, in passing, that this figure is of itself sufficient to 
illustrate the very great and complicated changes which 
even this simple form of ship would undergo with vary- 
ing positions of the centre of gravity. In Fig. 6 I have 
shown curves of stability for this prismatic body, with the 
centre of gravity in the centre of form, and also with that 
centre in some cases raised and in others placed below 
the centre of form. In this figure the draught of water 
is taken at =}ths of the total depth of the prism. In 
Fig. 7 are shown similar curves of stability for the same 
figure, and under the same conditions, excepting only the 
draught of water, which in this is one-fifth of the total 
depth. 

“In Fig. 8 are shown similar curves under like con- 
ditions, but with a draught of two-fifths of the depth. In 
Fig. 9 I have selected from the above curves those in 
which the centre of gravity and the centre of form have 
been taken as coincident, but with their respective 
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draughts of water. In Figs. 10 and 11 Ihave again taken 
cases in which the draughts of water differ as before, but 
in which the centre of gravity is in the one set of cases 
(Fig. 10) taken at 1 ft. and 2 ft. respectively above the 
centre of form, and in the other cases (Fig. 11) like dis- 
tances below it. These figures serve pa illustrate very 
clearly the error involv ed in the assumption that with 
stability at the upright position and stability at 90 deg. 
—or but little in stability at the latter, which is what 
some some authors have instructed the profession to be 
content with—there need be no apprehension of any de- 
ficiency of stability at intermediate angles of inclination. 
They show that with square sections and prismatic forms 
there may be the various dispositions of centre of gravity 
and draughts of water, with which stability in the upright 
position, “and again at 90deg., are not proofs of safety 
but indications of the gravest danger. 

‘The relation in which actual ships may stand to such 
cases as I have for simplicity sake given above may be 
readily seen by now proceeding to consider the curve of 
the Hammonia. I am not in possession of the drawings 
of this ship nor of the distribution of her weights, and 
have therefore not been able to calculate her curve of 
stability ; but I have no doubt that the curve handed to 
mn in evidence by Mr. Biles is a correct one, and is re- 

vroduced on a small scalein Fig. 12. It will be seen that 
tt very closely resembles the curve of stability of the 
prismatic ship immersed one-fifth of her depth and having 
the centre of gravity at the centre of form (slightly below 
the metacentre). However unexpected, therefore, may 
have been the state of the Hammonia’sstability, it clearly 
lies within the view and grasp of science, now that at- 
tention has been drawn tothe subject. At the same time 
I do not think that either Mr. Elgar or: Mr. Biles in any 
way exggerated the risks which must have been run at 
launches since the introduction of modern vessels with 
small metacentric height at launching draughts. The 
Hammonia, instead of “rapidly acquiring stz ability as she 
inclined—and as it wasthought and tau ght that high- 
sided ships would certainly do—in point of fact gained 
stability so slowly that although she had some substantial 
metacentric height (6gin.), at 20 deg. she had a righting 
lever of only 3}in. At 30 deg. it was only 4,% in. Beyond 
this it never much increased ; at 50 deg. it was but 1} in. 
in length, and at 53 deg. it disappeared altogether. 

“Tt will be seen from the Hammonia’s curve that after 
finally capsizing at 53 deg., and passing through a phase 
of negative instability from 53 deg. to 90 deg., she then 
began to acquire positive stability. In the Daphne case 
this feature does not hold, even supposing her main deck 
water-tight, but in all the early stages of the curve shown 
in Fig. 13 there is a very remarkable resemblance. In 
both ape the initial stability was small; in both it 
grew but slowly as they inclined; in both the maximum 
stability lever was limited to about 5 in. ; in both this 
maximum (provided the vessel was water-tight up to the 
main deck only) was reached between 30 deg. and 40 deg, 

of inclination. In both it then rapidly declined, and in 
both it wholly disappeared at little more than 50 deg. In 
Part I. of this report I have assumed in dealing with the 
actual capsize that the side above the main deck may have 
contributed to stability during the brief period of the 
vessel’s roll to port, and in Fig. 13, I have shown the curve 

of stability which would have held good until the gunwale 
became immersed, provided the side was perfectly water- 
tight up to the top deck. I have also shown the modifica- 
tion the curves undergo on the assumption ,of the 
poop being water-tight, and of this alone above the 
main deck being It does not appear to me at 
all necessary to discuss at length the actual condi- 
tions or value of these upper structures in the pre- 
sent case, because, as I show in Part I., there was 
even on the most favourable suppositions insufficient 
stability to keep the ship safe under the circumstances. 
It was at the early angle of inclination that the stability 
failed to come into play. As the curve clearly shows up 
to 31 deg. neither poop or upper works could assist at 
that angle with so much shifting weight on board, and 
such very small growth of stability, she must have ac- 
quired considerable momentum, and have accumulated 
considerable work. The stability remaining (even assum- 
ing the upper works to have been fully effective) was 
very little more than sufficient to absorb this work, and 
could only have done so when she had reached the angle 
of about 50 deg., where she was apparently held for a 
moment or two, and probably carried slightly back to- 
wards the upright. The vessel was in no condition, how- 
ever, to withstand such leakages through her cargo ports, 
&c., and such further mov ements of w eight as must then 
have taken place, and the completion of the capsize was 
inevitable. 

‘*In order to further illustrate the relative stability of 
both the Daphne and ge Hammonia I have compared 
them with the curves of stability of two actual ships of 
small initial stability which have been carefully calcu- 
lated, and which I will call ship A and ship B. The 
ship A has a positive metacentric height of ;ths of a 
foot, but ship B has a negative metacentric height of 

m ths of a foot. In the latter case the vessel would roll 
over to about an angle of 20 deg. before she began to 
acquire positive stability. I have shown these curves on 
Tig. 14, from which it will be seen that both the Daphne 
and the Hammonia are at launching draught greatly defi- 

cient in stability alike in amount and in range. The 
slowness with which they acquired additional stability is 
alike remarkable as compared with the growth of stability 
in vessels A and B. I may add that ship A is a spar- 
decked vessel, 245 ft. long, 23 ft. 3 in. broad, and 24 ft. 
deep, with a freeboard of 8 ft. to the spar deck, and 
with full cargo of coals or grain. Her curve is ex- 
tracted from a valuable paper read before the Insti- 
tution of Naval Architects by Mr. Benjamin Martell, 
entitled, ‘On Causes of the Seaworthiness in Merchant 
Steamers.’ Ship B, I have taken from Mr, W. H, White’s 


So. 

















Manual of Naval er published in 1882, and 
her particulars are as follow Passenger steamer, with 
miscellaneous cargo, laden so as to be initially unstable ; 
312 ft. Gin. long, 33ft. 4in. broad, and 16ft. 3in. mean 
draught, and with about 9 ft. Sin. freeboard. On inspect- 
ing the curves in Fig. 14 it will be seen that in the case of 
ship A, although her metacentre height in only ;yths of a 
foot, and the early growth of stability is not rapid, 
creases quickly and largely after an inclination of 20 deg. | 
is reached, and has scarcely reached its maximum at an 
angle (between 50 deg. and 55 deg.) at which the stability 
of both the Daphne and the Hammonia have wholly 
disappeared. In the case of ship B, which does not 
greatly differ in stability from ship A, there is no positive 
stability up to 20 deg. of inclination, owing to the meta- 
centre being Gin. below the centre of gr ravity in the upright 
portion. At 20deg. a position of stable equilibrium is 
reached, and then the positive stability increases pretty 

rapidly up to an inclination of about 45deg., when it 
attains its maximum. At the angle at which the stability 
of the Daphne and Hammonia disappear it has not greatly 
fallen, and keeps positive to nearly 80 deg. of inclination. 

‘“‘In order to better exhibit the relative stabilities of 
ships A and B with those of the Hammonia and Daphne 
at launching draught, as well as to illustrate the re- 


semblance of these two vessels A and B as regards the | 
thought it well | 


amount of their natural stability, I have 
to eliminate the initial metacentric heights by assuming 
that they are so shown as to bring the centre of gravity 
and metacentre together in each case respectively. For 
the sake of extending the comparison between these 
ships and the Daphne and Hammonia I have also moditied 


their curves of stability to suit the condition of coincident | 


centres of gravity and metacentres. Fig. 15 accordingly 
shows these four curves of stability with the metacentric 
height reduced to zero. This figure well illustrates the 
comparative lowness and shortness of the stability curves 
of the Daphne and Hammonia. Fig. 16 shows the curves of 
displacement, centres of buoyancy, and metacentres of 


the Daphne respectively, from which can be readily ascer- | 
metacentre and centre of | 
given displacement of line | 


tained the positions of the 
buoyancy of the vessel at any 
of flotation. 

“Tt seems obvious that thi Daphne disaster should be 
followed by a general extension of the practice of fully 
calculating the stability of ships, and more especially of 
the practice of calculating ‘ curves of stability’ for vessels 


at successive draughts of water, from light or launching | 


draught to the deepest load draught, and from the various 
conditions of coal and cargo stowage. 


reduced, with no loss of accuracy, by the employment o 
a very ingenious instrument known as ‘ Amsler’s In- 
tegrator,’ — is coming into use on the Clyde and else- 
where. Mr. C. W. Merrifield, F.R.S., fully described 
this site in a paper read by him at the Institution 
of Naval Architects in March, 1880. He said : ‘ The object 
of this instrument is to find the area, the statical moment, 
and the moment of inertia of any closed curve by simply 
tracing out the curve with a pointer, the machine doing all 
the rest, and the results being read off directly from it 
without any trouble of calculation.’ He then proceeded 
to describe the method of working the instrument in 


detail, and in the discussion that followed it was stated | 


by a naval architect of eminence ‘that any one who is 
familiar with ship calculations must know that this is a 
thing which we have been, longing for for years, because | 
it will save us an immense amount of mere routine work, 
and if this instrument can be bought for a few pounds, it | 
can be used not merely for ordinary calculations of a 
ship’s displacement, the position of the metacentre, and 
the centre of buoyancy, but for the calculation of curves 
of displacement and curves of stability.’ In a paper read | 
at the same Institution in March, 1882, by Mr. J. Biles, 
entitled ‘ Curves of sen of some Mail Ste amers,’ the 
author gives a clear desc ne of the method of deducing 
a curve of stability from the drawings of an actual vessel 
by means of this instrument. He says that the advantages 
of the method are : Ist, greater accuracy on account of 
the fact that the integrator calculates a discontinuous 
curve quite as accurately asa continuous one, and also 
that the work is mostly mechanical and therefore not so 
liable to errors; 2nd, greater simplicity, for there is much 
less work involved, and it may be done by comparatively 
unskilled labour, 
‘FE. J. REED.” 








NOTES FROM THE SOUTH-WEST. 

Great Western Electric Light and Power Company.—The 
first annual report of the Great Western Electric Light 
and Power Company, after detailing the difficulties at the 
commentement of the company, states that the present 
Board have to report since their election in May last they 
have used every effort to place the company on a sound 
commercial basis, and to develop profitable business. 
With this view the general expenses have been reduced to 
the utmost, and the lighting stations at Bristol and 
Cardiff have been developed to a considerable extent, the 
gross receipts being now as under: Bristol rentals (annual 
contracts), 3501. ; ditto (lights supplied by the hour), 145/.; 
Cardiff rentals ‘(annu al contracts), 491/.; ditto (lights 
supplied by the hour), 50/. The directors have entered 
into an arrangement with the Electrical Power Storage 
Company for “the supply of the Faure Sellon-Volckmar 
accumulators, thus completing their stock of electric ap- 
pliances, and enabling them to undertake a of 
every kind, and also to supply motive power. The late 
Board had gone to some expense with a view to obtaining 
provisional orders for Bristol, Cardiff, and other towns, 
under the Electric Lighting Act; but on taking office the 
directors, in fulfilment of their promise to the share- 
holders, decided to drop them for the present. The result 


it in- | 


t _ It may tend) 
greatly to facilitate this desirable object if I state in con- | 
clusion that the labour and time of calculation are greatly | 


of the fourteen months’ working has hoe a gross profit of 
17067. 1s. 8d., which is turned into an actual loss of 
3801/. 13s. 9d., chiefly owing to the heavy expenditure in 
fees, trav elling expenses, and general charges incurred by 
the late directors. 

Newport.—The coal trade remains in a healthy con- 
| dition. In the iron and steel trades matters do not 
In tin plates there is little doing, but 
Last week’s clearances comprised 
47,036 tons of coal. Of iron, &e., there were shipped 
2409 tons as follows: To New Orleans, 1520 tons; 
Rosario, 876 tons; and Bilbao, 13 tons. The imports 
comprised 17,378 tons of iron ore from Bilbao, and 
2600 tons from other sources. 


Cardif’.—The steam coal trade has continued active. 
Patent fuel is steady. There is no Pgs i in the iron ore 
market to indicate better prospects zast week’s coal 
clearance comprised 166,529 tons of coal. Of iron, &c., 
there were shipped 174 tons, of patent fuel 400 tons, and 
of coke 1360 tons. The imports comprised 21,512 tons of 
iron ore from Bilbao, and 2347 tons from other places, 

New Line of Steamers.—On Wednesday the iron screw 
| steamer Moliere (Captain Tom), built Bid Palmer’s Iron 
| and Shipbuilding Company (Limited), Jarrow, for Messrs. 
L. and H. Gueret, of Carditf, made a successful trip to 
| sea. The steamer measures: Length, 2 250 ft.; breadth, 

35 ft. ; and depth of hold, 18 ft, Her carrying capacity is 
2100 tons dead weight upon a light draught. The engines 
are Palmer’s compound surface-condensing, the cylinders 
being 30in. and 53in. in diameter respectively, and the 
piston stroke 36in. The engines are fitted with all the 
latest improvements, including steam starting, reversing, 
and turning gear. The Moliere is intended for the grain 
and general trade. The trial runs over the measured 
mile gave an average speed of 11} knots. The Moliere 
is the first of a new line of steamers started by Messrs, 
Gueret to run from Cardiff, and Palmer's Iron and Ship- 
building Company has two more vessels for the same line 
now in course of construction. 


Newport Water Works Company. — The wag” oy 
meeting of this company was held on Monday, Mr. G. 
Lawrence presiding. The report contained a statement 
of receipts and expenditure for the half-year ending 
| June 30 last. It recommended that a dividend of 4 per 
cent. for the same period upon the ordinary stock, and 
34 per cent. on C shares for amount called up, be de- 
clared, and that such interest and dividend be payable on 
the 7th prox. The subsiding reservoir at Ynis-y-bro has 
been completed. The provisional order of the Board of 
Trade for the supply of water at Caerleon has been 
obtained, and mains and service pipes are being laid 
down. The income for the half-year m water rents was 
| 49127. 18s. 10d. ‘ and from other sources 423/. 12s., making 
la tctal of 5456/7. 10s. 10d. The expenditure was 
| 16357. 18s. 2d. ; leaving a balance of 3820/. 12s, The 
chairman stated that the company had now a storage 


| capacity of 2 eae y000 gallons. 


NOTES FROM CLEV EL AND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was again 
a large attendance on Change at Middlesbrough, but the 
market was as lifeless as it had been during the previous 
| week. There is justnow a large volume of trade being 
| done, but fresh contracts do not come to hand oe 
| quickly to replace those running off, and hence the flatness 
| oftone. The outlook is not cheering, but it is possible that 
}a good autumn demand may spring up and impart a 
| stimulus to our staple trade. No. 3 Cleveland pig, which 
| has been rather scarce, is now in better supply, and buyers 
}can satisfy their requirements for 39s. per ton g.m.b, 
prompt delivery. Makers of certain brands still ask 39s. 6d., 
} but no one will pay the premium unless bound to ship the 
special brand. For further delivery the price is 38s. 9d., 
but buyers are shy and hold off. Owing to the recent 
holidays the lower qualities have accumulated and are 
plentiful. Shipments from Middlesbrough continue fairly 
good, and up to date amount to 72,000 tons against 76,000 
| tons at the corresponding period last month, and 79,000 
| tons in the same month last year. Hematite iron is quiet 
at 49s, 6d. for Nos. 1, 2, and 3 f.0.b, west coast ports. 


The Finished Iron Trade.—Manufactured iron isin good 
demand for early delivery at 6/. per ton for ship plates 
and 5/. 10s. for angles, less 24 per cent. at works. All the 
mills and forges are well occupied, and it is expected that 
they will be kept busy to the end of the year. 


The Ironmasters of Cleveland and the Salt Deposits.— 
From time to time we have pointed out the progress of 
the salt working by Messrs. Bell Brothers and Co., the 
ironmasters of Port Clarence, Middlesbrough. When 
they completed their boring operations and first pumped 
up brine it was questioned “whether the working of the 
salt deposits by this method might not soon result in 
serious subsidence of land in the district where so many 
ponderous iron works are situate. In some quarters this 
idea was ridiculed, but the ironmasters, the North- 
Eastern Railway Company, and other capitalists largely 
interested in the trade of Teesside, are now so apprehen- 
sive of the consequences which may ensue that they have 
appointed a committee of experts to make inquiries into 
the results of salt working in other districts, so that they 
may decide upon the best course to guard themselves 
against damage to their property. 

The Iron and Steel Institute.—Yesterday a council 
meeting was held here, and several preliminary details 
connected with the forthcoming meeting were agreed to. 

Engineering and Shipbuilding.—On the Tyne, Wear, and 
Tees, these industries continue brisk. Several splendid 
steamers have been launched since our last notice, 


| appear to improve. 
| quotations are steady. 
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THE NEW PATENT LAW, 
THE “glorious uncertainty of the law” is pro- 
verbial ; and heretofore patent law has presented 
no exception to the rule. To this fact may indeed 
be attributed much of the clamour for patent law 
reform that has prevailed for years past. Now 
that we have a new law, it may be not altogether 
unprofitable to consider whether it is one likely to 
place patentees in a less uncertain position than 
they have enjoyed under the law it is to supersede. 
We have before now pointed out how strongly the 
Government Patent Bill was directed against the 
profession of patent agency, and have expressed 
ourselves somewhat forcibly against what we con- 
ceive to have been a thoroughly mistaken policy, 





However, by affording facilities for transaction of 
business directly with the Patent Office through the 
post, and thus dispensing with the services of 
patent agents, the Legislature has not by any means 
conferred upon inventors of limited means the 
great boon that might at first sight be supposed. 
The intending patentee, finding that in future 
the authorities will take so much interest in 
his welfare as to examine the documents he 
sends in, to see that they are in due form, and 
that no other pending application clashes with his, 
and finally to ascertain whether his complete speci- 
fication is in substantial accord with his provi- 
sional specification, might well be induced to take 
heart, and to reason to himself somewhat after this 
fashion: ‘*I know what it is I want to patent ; if 
I employ a patent agent I shall have to explain my 
invention to him, and to pay him for his trouble ; 
on the other hand, if I send my explanation direct 
to the Patent Oftice they will tell me if it is not all 
right, and I shall save the agent’s fees.” This isa 
line of reasoning most likely to occur to many in- 
tending patentees, and one they are encouraged to 
act upon by the nature of the so-called facilities 
provided by the new law. But, unfortunately for 
the unwary, there are pitfalls they probably will 
not suspect. For example, it is provided that 
where an amendment by way of disclaimer, correc- 
tion, or explanation has been allowed under the 
Act, no damages shall be given in any action 
in respect of the use of the invention before 
the disclaimer, correction, or explanation, unless 
the patentee establishes to the satisfaction of 
the Court that his original claim was framed in 
good faithand with reasonable skill and knowledge. 
Now, those who can least afford to pay for profes- 
sional aid, will, in the majority of cases, be such as 
are least able to prepare their own documents 
‘¢ with reasonable skill and knowledge.” Hence, 
by casting upon a ,patentee the onus of satisfying 
the Court on this point, the new law practically 
takes away one of the chief benefits it was pro- 
fessedly designed to confer. 

The provision in question is the more unaccount- 
able, because, primd facie, one would suppose that in 
view of the official examination no specification 
would be likely to pass muster if not framed ‘‘ with 
reasonable skill and knowledge,” whatever that 
may turn out to mean. The only conclusion to be 
drawn appears to be, that the authors of the law 
had little faith in the efficiency of the proposed 
examination. However, it will at any rateafford scope 
for the exercise of some little patronage ; and 1t will 
also enable the new ‘‘ten till four” young gentlemen, 
in the exercise of their authority, to do consider- 
able mischief and cause an almost endless amount 
of annoyance. What substantial good their investi- 
gations are calculated to effect—seeing that, after 
all (and even after appeal to the law officer), the 
unfortunate patentee may be called upon to satisfy 
the Court that his claim was framed with reason- 
able skill and knowledge—is a question we do not 
pretend to answer. 

The foregoing, however, is not by any means the 
only anomaly to be found in the Act. It i enacted 
that after the acceptance of a complete specifica- 
tion, and until the date of sealing a patent in re- 
spect thereof, or the expiration of the time for 
sealing, the applicant is to have the like privileges 
and rights as if a patent for the invention had 
been sealed on the date of the acceptance of the 
complete specification, ‘‘ provided that an applicant 
shall not be entitled to institute any proceeding for 
infringement unless and until a patent for the in- 
vention has been granted to him.” 

Surely no one will venture to deny that this is a 
very remarkable piece of legislative work. First, 
it is enacted that the applicant shall have the like 
privileges and rights as if a patent had been sealed, 
and then it is provided that he shall not. We say 
this advisedly, for what privileges and rights is a 
patent supposed to confer, except the right to 
prevent others than the grantee from using the in- 
vention ? 

Another provision that cannot fail to afford fal- 
lacious encouragement (to those who have been 
looking forward to the new law for deliverance from 
the uncertainty heretofore attending patent pro- 
perty) is the following: ‘‘If on the petition of any 
person interested it is proved to the Board of Trade 
that by reason of the default of a patentee to grant 
licenses on reasonable terms, (a) the patent is not 
being worked in the United Kingdom ; or (b) the 
reasonable requirements of the public with respect 
to the invention cannot be supplied ; or (c) any 





person is prevented from working or using to the 
best advantage an invention of whichhe is possessed, 
the Board may order the patentee to grant licenses 
on such terms as to the amount of royalties, 
security for payment, or otherwise, as the Board, 
having regard to the nature of the invention and 
the circumstances of the case, may deem just, and 
any such order may be enforced by mandamus.” 

Who shall say what are the ‘‘ reasonable require- 
ments” of the public with respect to any given 
invention? And how can a subsequent patentee, 
the use of whose invention involves infringement, 
be said to be able to work or use his invention ‘‘ to 
the best advantage” under any conditions short of 
a free license? These are questions which, pre- 
sumably, the department over which Mr. Chamber- 
lain presides will, in due time, solve, if not to the 
satisfaction of the public, at any rate to that of the 
President of the Board of Trade. Meanwhile, it 
will undoubtedly be interesting to watch the ope- 
ration of a provision which, there can be little 
doubt, will enable unscrupulous manufacturers and 
others to put undue pressure upon patentees of 
limited means. Fortunately, those whose patents 
may be applied for during the present year will 
not be subject to the compulsory license clause. 
Not only so, but they will seemingly have the 
benefit of the new provisions as respects the pay- 
ment by annual instalments of the fees for keeping 
a patent in force. It will be remembered that we 
strongly advocated the annual payment system, 
and we are glad to find that in its passage through 
Parliament the Bill has been amended in accord- 
ance with our recommendation. 





THE IRONFOUNDERS’ SOCIETY. 

Tue seventy-third annual report of the Iron- 
founders’ Society is much more encouraging in its 
tone than any of its predecessors for the last five 
or six years. The annual report for last year con- 
sists of 128 pages, and 52 pages of introduction, 
summaries, tables, and the like, Branch reports 
occupy 65 pages and 11 pages of an epitome; 16 
pages are taken up with a list of entrances and ex- 
clusions ; and six are devoted to an obituary of 
deceased members and their wives. The auxiliary 
fund occupies 18 pages, very minute details being 
given of every dispute with the employers, the 
cause, the result, and the cost. The introduction 
contains the report proper of the officials of the 
organisation, tables of benefits paid during thirty- 
one years, summaries of the accounts, and various 
other matters of special and general interest to the 
trade, and incidentally also to the public. 

The total number of branches at the end of the 
year was 108, and of members 11,448, being a net 
gain in membership of 229. In addition to which 
there appear to be 66 members not accounted for— 
probably being out of limits as benefit members. 
The number of new members admitted was 834; 
the exclusions numbered 412; and the loss by 
death 138. During the past ten years the number 
of members in this Society has been quite stationary, 
comparing those of 1873 with those of 1882, but 
there has been a net gain over 1872 of 766. The 
total net income for the year was 39,223]. 13s. 7d. 
Of this amount 35,511]. 12s. 8d. were from contri- 
butions proper; 1005/. 12s. from entrance fees ; 
fines, 30501. 7s.; levies, 13701. 15s.; reports, 
emblems, rules, cards, &c., 452/. 6s. 6d. ; acknow- 
ledgment money by aged members, 108/. 13s. ; 
bank interest, 143], 6s. 1d; the balance being made 
up of cash returned under various heads and mis- 
cellaneous items. 

The total expenditure of the society for the year 
was 28,0371. 18s. 3d. ; the principal payments were 
for benefits, as follow : 

Out of work benefit, travelling 
relief, and fares as a 
Sick benefit, doctors’ certificates, 


£ s. d. 
10,559 13 10 





and expenses me 6,070 17 7 
Superannuation allowance . 4,786 14 3 
Funerals — members and their 

wives oe sas ‘a «« eae 3@ .¢ 
Accident benefit ... ia ae 990 0 0 
Grants from the Benevolent 

. mn “on je aes 106 O 0 
Pension to the late general 

secretary... “= LP aS 35 0 0 
Strikes and labour disputes, all 

inclusive ... aes aaa ae 21415 6 

Total 24.443 1 2 


The amount paid to out-of-work members is large 
considering the general state of trade, especially in 
the iron industries of the kingdom. But the sum 
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paid as superannuation benefit is the one item 
which is causing the greatest anxiety. From some 
recently prepared tables laid before the Council it 
appears that there are a large number of aged mem- 
bers entitled to participate in this benefit, who have 
never claimed under it as yet, but they are entitled 
to claim, and an accident may occur at any time 
to necessitate their doing so. In 1852 the amount 
paid for superannuation was 2441. ; in 1862, 10201. ; 
in 1872, 22361. : during the last ten years it has 
more than doubled. The amount paid as donation 
benefit (out-of-work) was less last year thin in any 
year since 1874. The cost for disputes was not 
large, particularly when it is remembered that 
wages have been advanced in several places since 
the publication of the previous year’s report. The 
late general secretary only lived long enough to 
draw a few months of his retiring pension. 

The cost of management as given in the report 
may be summarised as follows : 


and 108 
and 108 
and 108 
and 108 


Salaries (central office), 
branch secretaries ... 
Salaries (central office), 
branch presidents ... 
Salaries (central office), 
branch treasurers ... 
Salaries (central office), 
branch auditors... Sui ae 
Salaries visiting stewards, sick and 
trade ... rs me oy ss 
Salaries check and cash stewards... 
Delegations, Executive Council, and 
Appeal Committee one te 
Printing, stationery, books, &c., &c. 
Postages, parcels, telegrams, money 
orders, postmen, &c. he ne 
Banking expenses ... oe = 
Sundry goods, office and branches... 
Rent, fuel, gas, insurance, rates 
and taxes, &c. sas oe as 

Law costs and charges 


94 


139 
140 


154 
801 


179 
24 
20 

396 
45 


3206 19 8 


16 


Total office and branches 


The remainder of the expenditure account con- 
sists of cash returned or repaid under various 
heads, similar items being found on the income 
side of the balancesheet. The foregoing sum must 
be reduced by 452/. 6s. 6d., being cash receipts for 
sale of reports, rules, emblems, &c., so that the 
actual cost of management was 2854/. 13s. 2d., and 
even this would bear a further reduction to the 
extent of monies advanced and emblems in hand. 

The general oftice accounts are included in the 
foregoing totals, but they are separately itemised 
in the report. The income, including balances, 
was 2252]. 6s. 7d. This amount was contributed 
by various branches, and by cash received for 
emblems sent from the general office. The expen- 
diture was 1619]. 4s. 2d. Of this amount 242. 16s. 
went in salaries for secretary, assistant, and extra 
work; 47]. lls. 6d. Executive Committee meet- 
ings, travelling, auditors, and chairman, and 
711. 19s. 4d. for rent, fuel, gas, rates and taxes, 
&c. Theremainder need not be particularised, as 
the amounts are included in the general summary. 
The printing account includes monthly, as well as 
annual reports, the issue of the former numbering 
close upon 40,000 for the entire year. 

The cash balance at the close of the year was 
21,1301. 17s. 5d. The year previous it amounted 
only to 9945/. 2s., showing a gain on the year of 
11,185]. 15s. 5d. 

The Society lost by death 138 members, and 88 
members’ wives; the average ages at death was 
44 years and 35 weeks. Among those who have 
passed away was Mr. Daniel Guile, the late corre- 
sponding secretary of the society, and one of its 
oldest members. An examination of the list of 
the superannuated members shows that one has 
been on the fund over 27 years ; one 17 years, and 
eight from 10 to 15 years. The average age of 
members on the fund is over 69} years ; and the 
average time on the funds to date, a little under 
73 years. 

The following is a summary of the benefits paid 
during the last thirty-five years, exclusive of emi- 
gration and migration : 

8. 
Donation benefit—out of work 
Sick 99 bc we 
Superannuation allowanee ... 


£ 
...089,672 
. .138,363 
... 61,637 
Funerals—members and their wives 41,075 


Accidents—partial and total dis- 


ablement ... se 28,612 0 6 


Total ... 809,360 6 2 
The above is exclusive of cost of strikes and 
labour disputes of all kinds, during that period. 





No summary is given of benevolent grants, or 
grants to other trades, but a large sum will also 
have been given under this head. 

That portion of the report which is devoted to 
the auxiliary fund, for strikes and labour disputes, 
advocates a system of co-operative production for 
the employment of those out of work, the Society 
finding the capital. The idea is thrown out asa 
feeler, with what result remains yet to be seen. It 
cannot be denied that a large amount of capital 
has been utterly lost and wasted during the last 
thirty-five years, a portion of which might have 
been made reproductive in some way. How, with 
advantage to the men and to the Society, is the pro- 
blem to be solved? In a recent monthly report 
(June of this year) attention is called to the grow- 
ing claims on the superannuation fund, and some 
very elaborate tables are given, showing the 
increasing yearly strain on the funds through the 
advancing age of the members, more particularly 
as the younger workers at the trade do not fill up 
the ranks as quickly as they are expected to do by 
the ofticers of the Society. 





THE EDISON CENTRAL STATION 
AT MILAN. 

THE rapid development of industry in the last 
few years in Italy is well exemplified by the ready 
adoption in that country of telephones and of the 
electric light. In no country, America excepted, 
is the telephone so universally used, and the electric 
light is finding its way into many of the large 
stations and manufactories. 

After the Paris Exhibition a committee of the 
principal banks at Milan investigated the subject 
of electric lighting. Professor Colombo and Mr. 
Guzzi, engineer, both of Milan, were appointed as 
experts. They visited Paris and England, and the 
result has been that a central station has been 
constructed, which, with the single exception of 
that of Mr. Edison at New York, is the largest in 
the world. 

The system adopted here has been also that of 
Mr. Edison. No company has yet been formed, 
and the plan proposed by the banks is very 
different to that pursued in the launching of com- 
panies in London. The Committee of the banks 
has devoted a sum sufficient to make an experiment 
with an installation of 5000 lamps. The entire 
work, however, is done upon the basis that it will 
be permanent. The company will only be launched 
after the plant has been worked long enough to 
prove what can actually be done upon a large scale. 
The speculators who formed the companies in 
England would undoubtedly look on such an opera- 
tion with something of contempt, but the public 
and those who actually desire to see electric light- 
ing succeed, can only bestow credit for this manner 
of procedure. 

Had such methods been pursued in England, the 
discredit that has fallen upon electric lighting 
would have been avoided, not to speak of the 
financial aspect of the companies in this country, 
which is now generally understood ; so many small 
installations have been made with agricultural port- 
able engines and with ordinary engine-drivers as 
‘*engineers,”’ that it is supposed to be unsafe not to 
have oil lamps or gas somewhere in reserve where 
electric lighting is used. An inspection of such an 
installation as the one it is proposed to describe 
goes far towards convincing that electric lighting 
will be a commercial suczess ; for the illumination 
is so much better than with gas, and the defects 
usually attributed to electric light so wanting, that 
the public would not be without the light at 
scarcely any price. 

Many of the claims made for Edison by his sup- 
porters are ridiculous, but the obligations of those 
concerned in the industry of electric lighting are 
due to him, because at a time when arc lighting was 
the only practical means and incandescent lamps 
was ‘‘proved” to be impossible commercially, he 
foresaw that the sphere of arc lighting was limited, 
and set himself to work to develop a complete 
system which could be used instead of gas. 

Milan is peculiarly well adapted to electric 
light in its present state. The principal shops, 
theatres, cafés, and clubs are all in or near the 
magnificent ‘‘ Galleria” of Victor Emmanuel, 
nevertheless several kilometres of conductors are 
already laid. The station itself is in a three-story 
brick building erected specially for the purpose 
on the site of the Theatre of Saint Radegonde. 
The lower floor is three metres below the ground 





level. This floor is occupied by the dynamos and 
regulators, and by a test board for 1500 lamps. The 
boilers are located on the floor above, and are sup- 
ported directly on cast-iron columns resting on a 
solid foundation. The upper floor is used as store- 
room, and a small portion is divided off for a labo- 
ratory. In a vaulted room under the courtyard is 
located an engine for driving a centrifugal blower 
and a pump to be used as an adjunct to the Korting 
injectors feeding the boilers. . 

Four Edison dynamos, each capable of supplying 
1200 Edison lamps, and of the type we illustrate on 
another page of the present issue, are already in 
place, and provision is made for adding several more, 
so that the design when carried out willembrace a 
greater number of lamps than even the station at 
New York. The armatures of the machines are 
27.3 in. in diameter, and 6lin. long. The shaft ig 
of steel 7? in. in diameter, and of a total length of 
10 ft. 3in. ; the journals are 63 in. in diameter, and 
15in. long, running in Babbitt metal bearings in 
bearings supplied with a continuous water circula- 
tion. Provision is made for an air blast to be 
applied to the armature to keep it cool. The com- 
mutator is so nicely adjusted to its requirements, 
that notwithstanding the size of the current, no 
sparks of appreciable size are perceptible. The 
steam is furnished by Babcock and Wilcox boilers 
aggregating 1000 horse-power, and are worked 
under a pressure of 120 1b. All of the engines are 
connected directly to the shafts of the armatures. 
Two of the engines are Porter-Allen with cylin- 
ders 11,°; in. in diameter, 16 in. stroke, run at 
350 revolutions per minute, and have a piston 
speed of 933 ft. per minute. The other two 
engines already in use are by Armington and 
Sims. It is supposed that the latter will give 
better results when two dynamos are run together 
on the same circuit. They have 13 in. diameter 
eylinder and 13 in. stroke. 

The weight of each dynamo with its engine is as 
follows : 
lb. 
10,300 
44,800 
6,450 


Base-plate ... 
Dynamo 
Engine 

61,55 

The regulation is effected by changing the 
intensity of current circulating about the field 
magnets. The dynamos are all regulated together 
by means of a variable resistance introduced into 
the field. Each switch is driven by a bevelled gear 
working into a corresponding gear keyed to a shaft. 

This gearing insures an even regulation. The 
indicator of the strength of the current passing 
into the lamps consists of a high resistance magnet 
placed iniderivation and balanced against a tensile 
spring with variable adjustment. The magnet is 
supplied with ‘‘ high” and ‘‘ low” points working 
separate lamp circuits through a small relay. Two 
coloured lamps are in these circuits; one or the 
other burns as the current is too strong or too weak. 
When either of the lamps is burning a vibrating 
bellsounds an alarm. A change in current sufti- 
cient to sound an alarm is however scarcely sufli- 
cient to be noticeable to the eye. The conductors 
are copper rods with connexions specially designed 
for the purpose, so that no mistake can easily be 
made in laying them even by inexperienced work- 
men. 

Professor Colombo is still the technical repre- 
sentative of the Committee, Mr. J. Lieb, formerly 
of the Brush Company of Cleveland, Ohio, and now 
of the Edison Company, is the engineer who has 
made the installation, and is now actually in charge. 
The effect of incandescent lighting in shops is too 
well known to be particularly referred to, but when 
shop after shop has its group of incandescent lamps 
burning faultlessly, and when the station from which 
the light is supplied is put up and watched with 
such care that it is difficult to see how any mishap 
can occur, the most sceptical must see that electric 
lighting can be made something more than ‘‘ experi- 
mental.” 








NOTES. 


CriticaL Pornts In MAGNETISM. 

DurinG the last meeting of the Physical Society 
Professor Hughes brought forward his magnetic 
experiments recently described by us, and one of 
the speakers remarked that soft iron brought to a 
red-hot state loses its property of being attracted 
by a magnet. As a matter of fact, Professor 
Hughes finds that this critical state is reached when 
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iron is heated to a yellow-white, or just between 
white and red heat. Steel also loses its power of 
being magnetised when heated, and on being cooled 
to 100 deg. below zero, it again loses it. Nickel, 
again, loses its magnetic property at a compara- 
tively low temperature, namely, that of boiling 
water, and Dr. Crookes has, we believe, devised a 
a nickel cut-out, for electric lighting based on this 
curious fact. 


A CaBLe ror Cocutn-Cuina, 

The recent operations of the French in Tonquin 
have directed public attention to that part of the 
globe; but it is not generally known that the 
Eastern Extension Telegraph Company have for 
some time past made arrangements for laying a 
submarine cable between Tonquin and Cochin- 
China. It was intended to lay the cable from 
Saigon, where communication already exists, and 
Hai-Phong with a branch into Hanoi. Unfortu- 
nately, however, the French Chamber has re- 
jected the proposals of the English company, in 
favour of a less advantageous offer by M. Blanscube, 
deputy of Cochin-China. The Colonial Council of 
that possession have proposed to share the expense 
of constructing the new line, which there is every 
reason to believe will be made by French manu- 
facturers and laid in French territory. 


Trovuve’s Rueosrar. 

A very useful rheostat has been devised by M. 
Trouvé, the well-known Parisian inventor. It con- 
sists of a German silver spring enclosed in a nickel- 
plated tube, the spirals not being allowed to touch 
each other, and insulated from the tube by a paste- 
board sheathing. Inside the spring is a rubbing 
contact formed of a metal rod split into four parts, 
like the split plugs of a resistance box. This rod 
is graduated in divisions. The current enters at 
one end of the spring, traverses it, the rubbing 
contact, and the graduated rod. When the rod is 
deeply inserted into the spiral coil, the current 
only traverses a few turns, and the resistance in 
circuit is very small ; but when the rod is pulled 
out the number of turns inserted is considerable. 
The divisions on the scale tell the number of turns 
in circuit. The device is employed by Trouvé in 
connexion with his polyscopes to regulate the 
strength of current supplied by a small Planté 
accumulator. The plan of splitting the rubbing 
contact is worthy of attention by electricians. 


Fvuet on Russtan Raitways. 

Very detailed statistics on the use of fuel in loco- 
motives and stationary engines connected with the 
railways are published by the Russian Government. 
From these we learn that the use of native mineral 
fuel, as compared with the use of foreign, is 
quickly increasing, 23 per cent. less of foreign 
coal being burned in 1881 than in 1880. It is 
curious to note that the Koursk-Kiev Railway is 
again employing wood instead of coal. The reasons 
are not stated, but it is astonishing to find a rail- 
way, situated not far from collieries, using wood. 
The following Table gives the total amount of fuel 
consumed in locomotive engines, fixed engines at 
the stations, and in warming the cars : 


Tons. 
Wood ‘ ein 2,815,145 
Donetz anthracite 164,690 
Coal from : 
Moscow district 178,800 
Donetz 422,370 
Oural 14,922 
Couban 2,541 
Poland 181,000 
Silesia. 33,000 
England . 152,036 
Coal in compressed blocks 41,516 
Coke $4 es eae 2,834 
Peat tas 61,493 
Naphtha ... 1,927 


A CHEMICAL PHOTOMETER. 

When iodide of nitrogen (N H?I) is placed in 
water it decomposes under the influence of light 
without exploding, according to the equation 
2(N H?21)=N H! I?+N. Often, however, iodide of 
nitrogen has not the above formula, but contains 
a quantity of the substance represented by the 
formula. In this case it partially decomposes ac- 
cording to the second formula, then explodes when 
the body NH’T is destroyed. In aqueous am- 
monia the decomposition effects itself more regularly 
and without explosion, forming the iodide and iodate 
of ammonia. M. Antony Guyard has applied this 
fact to the preparation of a photometer. The 
rapidity of the decomposition is proportional to the 
intensity of the light. The volume of nitrogen 








evolved in a given time is therefore a measure of 
the radiation. The apparatus preferred consists of 
a test tube having its neck hermetically closed by a 
cork and divided into cubic centimetres and tenths. 
A lateral tube communicates with it like the burette 
of Gay-Lussac. Into the test tube 1.27 grammes of 
the iodide are introduced, then ammonia at 22 deg. 
until it is filled. The tube is then hermetically 
closed, excluding air bubbles, and is exposed to the 
light. The liberated nitroyen accumulates in the 
neck of the tube ; and to take a reading the lateral 
tube is emptied until the level in both tubes is the 
same ; 1.27 grammes of iodide liberates 33.5 cubic 
centimetres of nitrogen. The following reaction 
takes place, 13 N H?+10I—10(N H*I)+3 N. M. 
Guyard also prepares nitrogen and iodate of 
ammonia in this way by allowing the light of an 
electric arc lamp to fall on the mixture of ammonia 
and iodide of nitrogen in the dark. 


THe Srraits SETTLEMENTS. 

This colony is stated to be in a most flourishing 
condition, the revenue being in excess of the ex- 
penditure. During the last two years two million 
dollars have been expended on public works, and 
the estimates for next year amount to one million 
and a quarter dollars. In carrying out the Teleck 
Ayer Bay reclamation various peculiar conditions 
have arisen in pushing a sea wall across 73 ft. of 
soft slob, underlying 3 ft. of stiff coral, the whole 
superposed on a hard clay-bed, with a rapid dip 
seaward. Another large reclamation has been 
started at Penang, calculated to cost 675,000 dols. 
It extends for about a mile in front of the town. 





in the second, the distance is nearly 2000 ft., and the 
force available at the axle of the locomotive is 37 per 
cent. of that generated. 


ELECTRIC LIGHTING NOTES. 

Tue Edison Company for Isolated Lighting announce 
that they have erected 199 plants, aggregating up- 
wards of 44,786 lamps, and that there have been in- 
stalled by other Edison companies in various parts of 
the world 158 plants with about 26,929 lamps, thus 
making 357 isolated plants with a total of 71,715 
lamps. 








The electric lighting of H.M.S. Malabar, which has 
been carried out by the Edison Company, is effected by 
means of 16 circuits upon which there are fixed 112 full 
lamps, (16 candle power) and 295 half lamps (8 candle 
power). There are 12 full lamps in the engine room, 
16 in the boiler room, 7 in the shaft alley, and 47 in the 
upper saloon ; 21 half lights on the seamen’s mess deek, 
54 over the troops’ mess tables forward, 27 in the 
saloon, 30 on the lower troop deck, and 32 on one of 
the yardarms. 

The Edison Company, represented in Scotland by 
Mr. C. T. Grant, of Glasgow, has obtained the con- 
tract for lighting three fine steamers of the New 
Zealand Shipping Company’s fleet. The first of these 
vessels, the Tongariro, has just been launched from 
Messrs. John Elder and Co.’s yard. The latest addi- 
tion to the Clan Line has also been fitted with electric 
lighting plant by the same company, the new means 
of illumination being employed for side and cargo 
lights, as well as in the cabins. 





Since the date of our article upon the electric light- 


Here also there is a deep soft mud bed. From | ing of the Fisheries Exhibition another arc lamp has 


experiments that have been made, reliance is being | Made its appearance. It is the invention of Mr. 
placed in mangrove rafts, over sand-beds, confined | 
within close piling ; thin walls, frequent and deep | 
counterforts, the pockets being filled with light | 


coral, with a reverse slope at the angle of repose 


of the mud backing. There is a project for the | 


F. L. 
Willard, and six of them are suspended in the Western 

uadrant, where they burn very satisfactorily. The 
fall of the carbon is controlled by a pendulum after 
the manner of the Siemens and Hochhausen lamps, 
and it is in the means for holding and releasing this 
pendulum that the novelty lies. Instead of a detent, 


reclamation of several hundred acres at Malacca, | which requires considerable force to lift, and entails a 


for which a system of brushwood spurs has been! certain amount of friction, a varying magnetic attrac- 
designed to arrest the silt-laden currents from the | tion is brought to bear upon an armature attached to 


adjacent coast of the Malay peninsula. Amongst 
other works in contemplation are water works, two 
first-order lighthouses, steam floating-bridge, boat- 
bridge, irrigation and river protection, an iren 
bridge 120 ft. span, and several large public build- 
ings on treacherous foundations. Lately, for the 
removal of coral reefs, sub-aqueous galleries have 
been driven, in a miniature Hell Gate fashion, and 
large blasts have been fired, one, which was most 
successful, consisting of 23,000 lb. of powder and 
1000 lb. of dynamite at one shot. These works are 
being carried out under the direction of Captain 
H. E. McCallum, the colonial engineer. 


FOREIGN TECHNICAL LITERATURE. 
La Gaceta de la Industria (Barcelona, August 4) says 
that dining cars are about to be introduced on the 
Spanish railways, a company which has lately been 
formed in Cadiz for the purpose having secured a con- 
cession of the right of running them for twenty years. 








The Giornale dei Lavori Pubblici (Rome, August 9) 
contains a long review and summary of a book on the 
‘*Port and Docks of London,” lately published by 
Signor Luigi Luiggi, a civil engineer sent by the 
Italian Government to study all the important sea- 
ports of England. The result appears to have been a 
very exhaustive and valuable work. 





The American Manufacturer (Pittsburgh, August 3) 
announces the completion of the Lyman-Haskell multi- 
charge gun. It was finished at the Scott Foundry, 
Reading, U.S.A., on July 25, and was then to be 
shipped to Sandy Hook, and tested in the presence of 
the leading military authorities, both native and 
foreign. ‘The principle of this gun is well known. 
The present specimen has been manufactured under 
the personal supervision of Mr. Haskell, at a cost of 
10,000/., and a company with a large capital has been 
organised to undertake its future manufacture. 





M. Philippe Delahaye, writing in the Rerue Indus- 
triclle (Paris, August 15), discusses the comparative 
advantages of the employment of compressed air or 
electricity as a motive force for machines in mines. He 
is of opinion that for long distances the latter has the 
advantage, while the cost of the plant required and the 
expenses of maintenance are much less than in the 
case of compressed air. Infthe coal mines of Zankerode 
and Oppel, in Saxony, electricity has for some months 
been employed to work a ventilating fan, and draw 
trains of coal. In the first instance, the distance of 
the working machine from the generator is about 


2500 ft., and there is an available force of 49 per cent. ; 





| the pallets, the coils of the magnet being cut out of 
| circuit by a delicate relay when the are exceeds the 


normal resistance. By the use of double contacts, one 
of which is broken before the other, the oxidising 
effect of the spark which accompanies the rupture is 
confined to one pair of points only, and the other is 
always kept clean. The lamp is well and strongly 
made, and appears well adapted to stand rough or 
careless usage. 





The system of town lighting by means of electric 
lamps mounted upon high masts or towers, which has 
found an extensive application in America, is now 
being tried in the Horticultural Gardens, South Ken- 
sington. A wooden framework 30 ft. high has been 
erected, and upon this an iron lattice pole SO ft. in 
length is fixed, making a total elevation of about 110 ft. 
At the top of the tower there are suspended six Hoch- 
hausen arc lamps, fed from a generator in the electric 
light department of the Fisheries Exhibition, and each 
of 6000 candle power (nominal). During the dark 
clear nights which have prevailed of late the lights have 
been seen to great advantage, and it has been easy to 
form an accurate judgment of their maximum 
effect. From the foot of the tower to the western 
quadrant is a distance of 500 ft., and at that point it 
is possible to read a book printed in type of the size 
in which these notes appear, when the light falls 
directly upon it. This corresponds to the illumination 
afforded by a street lamp at a distance of about 50 ft. 
The gardens near the base of the tower are brilliantly 
lighted, and any kind of outdoor occupation might be 
carried onin them without difficulty. At about 300 ft. 
distance the shadows begin to be distinctly noticeable, 
and great care is needed in passing from the patches of 
light into those of darkness, because the gloom is 
for the moment too dense to be penetrated by 
the eye. While the grounds are put to their 
present pleasant uses, and are filled by a crowd 
who are enjoying the cool evening air and the music 
of the bands this is rather an advantage than other- 
wise, and adds a moonlight effect to the general 
charm of this, the most agreeable entertainment 
which has been provided in London for many years. 
But if the space were devoted to business or rapid 
circulation it is evident that a much more useful result 
might be gained by distributing the lights more 
equally over the area. Unfortunately they are only 
half the height of those commonly used in America, 
and thus the shadows are longer and more obtrusive, 
but still they are higher than it would be practicable 
to keep them in this climate during nine months of the 
year. The experience of the City lighting showed that 
even SO ft. was too great an elevation during the 
winter, and that at little more than half that distance 
there was a loss of brilliancy. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 17, 1883. 

Just now a depression is felt in the iron and steel 
market as a logical outcome of the heavy production 
during the first half of the year, and the accumulation 
of stocks, as shown by statistics published in July. 
Demand will in all probability improve, and stocks 
will decline. When these causes have acted a few 
weeks, an upward tendency will probably follow, but 
for the present no change in quotations, in crude iron 
especially, is looked for either way. The financial 
unrest, the partial cessation of railroad construction, 
the backwardness exhibited here and there in regard 
to new enterprises, the general decline from specula- 
tive to actual values, the uncertainty as to the strength 
of the downward tendency, these and other like in- 
fluences are uniting to bring about backwardness in 
the iron trade, and indifference on the part of con- 
sumers as to the future supply. It is not prices which 
hold buyers back, but uncertainty as to the volume of 
the fall and winter demand. Just as soon as this point 
can be determined, the market will take shape. The 
standard and special brands of No. 1 foundry iron are 
pretty well sold up throughout the east, and since it is 
believed that consumers have less stocks than they are 
in the habit of carrying at this time, it is evident that 
an increasing demand to cover average requirements 
will impart more firmness to the best makes. At pre- 
sent iron can be had at 22 dols. to 23 dols. No.2 
iron is quite abundant at 19.50 dols. to 21 dols., 
and offers are being made of large lots without 
takers. The millowners still hold back, purchas- 
ing small lots at 17 dols. to 18 dols. at furnace, 
the majority of sales being at 17.50 dols. The 
makers of standard forbear pursuing the policy 
of holding on to stocks, rather than to sell below cost, 
in view of the inevitable demand which must come as 
soon as consumers conclude to buy. Bessemer pig has 
sold in one or two large lots at 21 dols., and numerous 
offers are in hand at 20 dols. and 20.50 dols. Some 
holders quote 21.50 dols. The highest selling price 
for spiegeleisen is 31.25 dols., but holders are asking 
50 cents more. Several inquiries are in hand. Muck 
bars range from 34 dols. to 35 dols. Only small lots of 
refined iron are selling, owing to the downward ten- 
dency which was developed a week or two ago by 
frequent offerings from other sources of supply. That 
supply is declining, but prices have not recovered, 
and quotations run from 2 to 2.20, with skelp iron at 
2.15 in 100 to 200 ton lots, which aggregate 1200 tons 
in all for the week. Prices of plate and tank iron are 
steady, and the consumption of plate for boat and 
bridge building is heavy. Tank, 2.50; boat plate, 
2.40; shell, 3 to 3}; flange, 4 to 44; and firebox, 5 to 
5.50; angle iron, 2.30 to 2.40; tees, 3; beams and 
channels, 3.40 to 3.50. Sheet mills are crowded with 
orders, and the slight accumulation of the summér is 
going. Card rate firm. All kinds of boiler tubes are 
in active demand. Small lots of steel rails sold this 
week at 39 dols. Buyers of large lots will wait for a 
decline, and offer 2 dols. below present selling prices, 
without having any notice taken of their inquiry. 
Nails are firm and active at 3 dols. Cargo scrap, 
22.50 dols. Wrought scrap, 24 to 25 dols. Old rails, 
22.50 to 23.50 dols. for domestic. For double-heads 
25 dols. is offered, 26 dols. asked. 





LAUNCHES AND TRIAL TRIPS. 

Tue large steel screw steamer Gabo, recently built by 
Messrs. John Key and Sons, Kirkcaldy, for Messrs. 
Howard Smith and Sons, Melbourne, underwent her offi- 
cial speed trials on the Firth of Forth on Wednesday, the 
22nd August. Intended for the passenger and cargo 
traffic between Melbourne and Sydney, the Gabo is a 
vessel of 2042 tons gross, measuring 280ft. by 38 ft. by 
20 ft., and is fitted with engines of 300 horse - power 
nominal, having cylinders of 36in. and 70in. diameter 
respectively, with stroke of 48in. Steam is supplied by 
four multitubular boilers working up toa pressure of 90 Ib. 
per square inch. Upwards of 100 incandescence electric 
lamps are distributed through the vessel, and there are 
two powerful arc lights for use in working cargo by night. 
The speed made was 114 knots. 


A fine iron sailing ship, of 1700 tons net register, named 
the Elmhurst, and measuring 255 ft. by 394 ft. by 234 ft., 
was launched on Thursday, the 23rd inst., by Messrs. 
Robert Duncan and Co., Port-Glasgow. She is owned 
by Mr. R. R. Paterson, Greenock. 


On the same day Messrs. Dobie and Co., Govan 
Shipbuilding-Yard, launched an iron screw steamer of 
about 450 tons gross, and classed 100 Al at Lloyd’s. 
Named the Morven, and owned by Mr. Robert Thomson, 
Mark-lane, London, this vessel is being supplied with 
her machinery by Messrs. Hutson and Corbett, Kelvin- 
haugh Engine Works, Glasgow. 

With the same tide there was launched at the Fairfield 
Shipbuilding Yard, Govan (Messrs. John Elder and Co.’s) 
a splendid steel screw steamer for the New Zealand Ship- 
ping Company’s direct service between the mother 
country and New Zealand. As she left the launching 
ways she was named the Tongariro. Besides being built 
under special survey to the requirements for Lloyd’s 
highest class, she has been constructed with eight water- 
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tight compartments, and hasebeen designed otherwise for 
admission to the Admiralty list of cruisers in times of 
war. Her measurements are—410 ft. by 46 ft. by 
33 ft. 4in., and she has a gross carrying capacity of 
about 4200 tons. Her engines will, it 1s expected, indi- 
cate about 4000 horse-power, and a very high rate of speed 
is anticipated. 


Messrs. D. and W. Henderson and Co., Meadowside 
Shipyard, Glasgow, launched a powerful and handsomely 
modelled screw steamer, named the Adelaide, built to 
the order of the Adelaide Steamship Company (Limited), 
for their service between Adelaide and Melbourne. She 
measures 279 ft. by 33 ft. by 25 ft. 4 in. (to awning deck). 
The Edison system of incandescent electric lighting will 
be adopted in the saloons and cabins. The vessel will be 
propelled by means of a pair of engines, the cylinders 
being 35} in. and 69 in. in diameter respectively, with 
stroke of 4 ft. ; steam of 901b. pressure will be provided 
by four large tubular boilers. 


THE PROPORTIONS OF VESSELS. 
To THE Epiror oF ENGINEERING. 

Srr,—Following the conclusion of Part I. of Sir E. J. 
Reed’s very valuable report on the Daphne disaster, at 
page 182 of your last issue, I read as follows: ‘ Natu- 
rally enough he falls foul of the notion (now becoming less 
popular) that vessels of small proportionate beam are 
more economically propelled at sea.” 

I was not aware that this opinion was now generally en- 
tertained, but as the question is of some scientific impor- 
tance will you kindly allow me to give my view of what I 
consider to be the facts of the case, as shown by the few 
figures given below. 

The proportionate resistance of vessels of different pro- 
portions of length to beam, but of the same displacement 
at the same proportion of draught to beam and at the 
same speed, will be as the multiple of the ratios of the 
area of midship section and of the wet surface, thus: 


Ratio of 
A.M.S. 


Length to 


Multiple of 
Beam. i 


Ratio of 
WS. Ratios. 


V.S 





796 1.108 
ie i. 
1.45 87 


10 times .8819 


‘ ” 


4 1.2615 


” 


151.43 ; showing a difference 


1. 1.13 
882 
in favour of ten beams of 13 per cent. over seven beams, 
and 43 per cent. over four beams. 

These differences, it must be allowed, tell greatly in 
favour of the longer vessels with reference to the power 
required for their propulsion, which of course is quite 
apart from the question of their stability, on which point 
I offer no opinion ; but having given considerable atten- 
tion to the subject of the power required by vessels of dif- 
ferent proportions I should attribute any considerable 
deviations from the foregoing results to the want of proper 
proportions in the propelling media. I shall be glad to 
be corrected if I am in error. 

I am, Sir, your obedient servant, 

5, New London-street, London, E.C. Wm. Bury. 

August 28, 1883. 
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INDEXING PATENTS. 
To THE Epitor or ENGINEERING. 

Srm,—Your articles on the Patent Bill contain remarks 
as to the indexing. It may perhaps be interesting to the 
public to know that the indexing of old patents is proceed- 
ing at so slow a rate, that more new patents are daily 
filed than there are old ones indexed. It is thus obvious 
that the large staff of indexing clerks, all well paid, with 
salaries commencing at 250/. per annum, are either not 
doing their duty to the public, or that the index in pre- 
paration is needlessly full and will be as bulky as the 
specifications themselves. It may be further mentioned 
that the office hours are 10 to 4 and 10 to 2 on Saturdays, 
and that it is customary to do two Saturdays’ work in one, 
so as to get a whole day every alternate Saturday in ad- 
dition to the regular allowance of holidays, which is six 
weeks out of the fifty-two. The staff is so terribly fagged 
after its day’s work, that the members, or at least some of 
them, find it possible to carry on very remunerative private 
work. 

The abridging is either not done by these clerks, or only 
in part ; for much of it is let out by the piece to presum- 
ably capable persons not permanently connected with 
the department. This affords an opportunity for a little 
mild patronage. Considering how little is done, one 
cannot help calling to mind the celebrated strictures on 
the Barnacle family. At the same time it is surprising 
how the public service lowers the moral tone, so that a body 
of educated men are found willing to take public money 
year after year, and are not conscience-smitten at 
the knowledge of how little they do for the salaries which 
are paid at the expense of many a struggling taxpayer, who 
hardly knows how to keep the wolf from the door. 

Ask how it is that members of the staff are not kept 
more tightly to the collar, and why inefficient and lazy 
members are not dismissed? and one is told that it is 
because the head of the department has not that irre- 
sponsible authority which a private employer gives to his 
manugers and foreman, or exercises himself. The head 
of the department might obtain the dismissal of one or 
two; but this would probably raise a clamour accom- 
panied by suggestions that it was really his own want of 
those qualities necessary in a leader and organiser which 
was the cause of the inefficiency. Hence it appears the 
rule to put up with inefficiency, to the general lowering 
of the tone of all the staff to the lazy line. Itis obvious 


that one man will not long strive his utmost when sur- 
rounded by others who do as little as they fairly can. 

Government appointments are now looked upon as 
prizes to be gained by a few months cramming. Those 
who study for the examinations do not look forward to a 
honest remuneration for fair work, but to a time when 
they shall receive a good salary for as little work as they 
can manage to do. 

The remarks by the author of the Story of the Battle 
of Port Said, as to what goes on in the dockyards, is 
only a true statement of what happens in the various 
services. And, talking of dockyards, one might say 
something as to the way in which money is spent upon 
work for which it has not been voted by Parliament. 
Work is charged to one account which ought to be charged 
to others, until no one really knows what anything costs, 
A large sum frittered away here or there, is spread over 
current accounts, and so some things appear to cost more 
than they do, while others are done for which provision 
was not made by Parliament. 

Whether it will ever be possible to control the public 
service so that a man is paid according to his merit and 
efficiency, one can scarcely say. There is an audit depart- 
ment, whick it seems can be hoodwinked. So that pro- 
bably a censor’s department would grow inefficient. 
Possibly if the Government service was open to older 
men, who know what is expected by private employers, 
and who have been accustomed to real work, the services 
would be filled with men of more energy and more 
willingness to work. Some account also ought to be 
taken of the efficient performance of work, in granting 
periodical increases of salary. If the civil servants knew 
that those increments were not certain to follow mere 
length of service, but that they were rewards grantable 
by some department of the Treasury charged with a sort 
of censorship, and that these rewards would only be 
given to those who after certain periods of service could 
show that during those periods that they had done more 
than the average of the work done in their respective 
departments during that period, it would probably be 
found that a stimulus to energetic work would be created, 
and that the public services could be as efficiently con- 
ducted as at present, if not even more so, with far fewer 
men. Yours, faithfully, 

A TAXPAYER. 


JOINTING WATER PIPES. 
To THE Epitor oF ENGINEERING. 

Sir,—I should be greatly obliged if some of your 
readers would kindly tell me if they know of any instances 
where cast-iron socket and spigot water pipes have been 
jointed with yarn alone and not with lead. The present 
water works engineer here, a Mr. Baginski, insists that it 
is the yarn that is the holding force and not the lead, and 
that in Germany at the present day they joint pipes with 
yarn alone. This would appear to me, and I dare say to 
most other engineers, to be a joke, but it was quite gravely 
and earnestly put forward. I have worked for many 
years on water-works, but up to the present have never 
seen pipes jointed without lead, nor do I believe in the 
possibility, but perhaps I am wrong. 

I am, Sir, your obedient servant, 
CHARLES J. Woop, M. Inst. C.E. 

Warsaw, Avenue Jerozolimska, 238, August 25, 1883. 


THE FERRANTI DYNAMO MACHINE. 
To THE EpITOR OF ENGINEERING. 

Str,—I have read with much interest the description of 
the ‘* 5000 light ” Ferranti dynamo machine published in 
your last issue, and trust that you will be able to supple- 
ment your descriptive article by the publication of tests 
of this powerful generator, the subject being one of con- 
siderable interest to electrical engineers; no reliable data, 
strange to say, having yet appeared as to the actual per- 
formance of any Ferranti machine. 

It will be remembered that in ENGINEERING for 
March 30, Messrs. Ferranti, Thompson, and Ince pro- 
mised to have the engine driving the Ferranti machine at 
the Westminster Aquarium Exhibition indicated, and to 
give the contributor of some remarks on the subject in the 
issue of March 16 the opportunity of being present, with 
a view to the publication of the results. These results 
have not yet appeared. Permit me, through your columns, 
to recall the attention of Messrs. Ferranti, Thompson, 
and Ince to their promise ; and to express a hope that 
they will no longer withhold particulars of the working 
conditions of their machine, particulars which, as regards 
every other prominent dynamo, are already in the hands 
of the public. 

Yours truly, C? R. 

A New SweptsH-DanisH CaBik.-—The Swedish ana 
Danish Governments have decided to lay down a new 
submarine cable between the two countries. The cable, 
which will consist of four wires, will be laid from Hel- 
singborg to Elsinore vid the island of Hveen. 

Tue MERCANTILE MARINE OF SWEDEN.—At the be- 
ginning of 1882, Sweden possessed a mercantile navy of 
4151 vessels, measuring 530,000 tons, of which 3397 were 
sailers, with 450,000 tons, and 754 steamers, with 80,000 
tons. The number of sailing vessels had during the year 
decreased with 184 ships. 


A Nove VEsseEL.—A vessel constructed of paper was 
recently launched in St. Petersburg. She is driven by 
steam, and her dimensions are, length 25 ft., greatest 
width 5 ft., with only a few inches draught of water. 
The recent trials with paper for railway mat¢riel has led 
to the present experiment, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
AUGUST 27, 1883, 


“ENGINEERING” 


ComMPILED BY 


W. LLOYD WISE. 


ILLUSTRATED PATENT RECORD. 








I 


In the Cases of Inventions communicated from Abroad the 
Names, &c., of the Communicators are given in Italics 
after the rantitoaenaal Names. 


- NAMES, &., 
pi OF APPLICANTS, 
Aug. | 


ABBREVIATED TITLES, &, 


4038 | H. pre. Manchester| pais pot, china, and glass ware. 
40 H. Coomb 


. mbs, Char- 
| slaeeue Canada. 
4036 | Allison. Scribner 
Process Co. 
4037 | RK. 4H. Courtenay, 
| London. 
4038 R. 4H. Courtenay, 
London. 
4039 S. Bextield, Stoke 
Newington. 
4040 ~Brydges. Marix. 
4031 | Harvey. Thompson. 
4042 J. West, Manchester. 
4043 | J 
don. 
4044 | Pitt, Perrine. 


C. de Castro, Lon- 
4045 | H. ,  amgme, Man- 
ws M Gerk, “Glnegow. 


E. Pom Sandbach, 
pend ie hester. 
4038 | Hayes. Saunders. 
4049 | Reddie. Chesebrough 
4050 | Haddan. Fuller and 
| Bramhall. 
4051 | J. P. Rickman and A. 
, , London. 
4052 | Allison. "Baker and 
Roberts. 


4053 | Thompson. Pommer 
|} and Ebell. 

| Edmonds. Adimonds. 
Imray. Oppikofer. 

J.T. Whish, Southsea, 
| _ Hants. 

| Lake. Jones. 

Lake, Thatcher and 
| Johnson. 


4059 | G.C. V. Holmes and. 


| H. Emmens, Lon- | 


don. 
4060 | W. Wilkinson, Wigan. 
4061 | G.C. V. Holmes, and 8. 
| H. Emmens,London. 
ug. | 


082 | 8. George, London. 


| a Lake. Train. 

4063 |G. Sykes, Ashton- 
| under-Lyne. 

4065 | N. Arthur, Leith. 

4066 | | C. 


am. 
4067 | ag Seck. 
4068 | W. B. Dell, London. 
4069 | Henderson. Binerle. 
4070 | bee B, Chalmers, Lon- 


4071 | | 0.“ 0... D. Ross, London. 
4072 | ¢: Vero and J. Everitt, 

| Atherstone, Ware. 
4073 | T. Bishop, Birming- 


| am. 
4074 | Boult. 
4075 Clark. 


4076 Clark, Abbott and 
Garrison. 

4077 | Clark. Sembritzki. 

Pieper. 


— Birming- 


Jacomy. 
Charcot. 


Weldon, Burstow. 
riffu, Bath, 

spoitchell, Water- 
t, Lanc. 


pees Derby. 
| Mals. Peter. 


| FE entre 

tone, Birming- 

meal ham 

4086 | J. an W. Kenyon, Man- 
4087 | | J. ‘Phom, Barrow-in- 
4088 H.C. Bull, Liverpool. 
4089 Hewett. Zincke. 
4.90 Lake. Larroque. 
4(91 | J. J. 0. Wilms «& J, H. 
G. Schaper, Ham- 


urg. 
4092 | J. Orme, London. 


Aug. 
24 
4093 
4094 
4095 


4096 
4097 
4098 


8. G. Browne, Lon- 


don. 

W. Thompson, Wex- 
ford, Ireland. 

R. Lf Doherty, Liver- 


Huehes. Wojacrek. 
T. W. Harding, Leeds. 
W. White, Bingley, 


Yorks. 
J. Revell. Dukinfield, 
Cuester. 


4099 








Manufacture of fertilisers, 
plete specification). 
Sinendeat batteries. 


Cells of voltaic batteries. 


(Com- 


Handgrip for breechloading rifles, 
&c. 

Solidifying fatty acids, &c. 

Grooming brushes. 

Furnaces. 

Manufacture of 
pounds, 

Fibrous packing. 
cation), 


Joining lead, &c., pipes. 


explosive com- 


(Complete specifi- 


Gas motors. 
Threshing machines, 


Construction of tramways. 
Safety appliances for elevators. 
Augers and bits. 


Manufacture of tessere for use in 
mosaic work, &c. 

Apparatus for marine night signals, 
&e. 

Regulating fermentation in wort, 
&e. 

Universal joints, 

Propulsion of vessels, &c. 

Instrument for measuring distances. 


Compound metal or alloy. 

Stoppers for bottles. (Complete 
specification). | 

Galvanic batteries, | 


| 


Traction-engine breaks. 

Manufacture of commercial pro- 
ducts resulting from the operation 
of galvanic batteries. 

Rotary pumps. 


| Lacing hook or fastener. 
| Spring punches. 


Bevelling angle, tee, &., bars. 
Shirt studs, &c. 


Splitting wheat and grain, &c. 


| Apparatus for conveying flour, &c. 


Bicycles. 
Lawn tennis and racket bats. 


Galvanic batteries. 

Securing fur, &c., on to hardened 
bodies of wool, &c. 

Manufacture of paper boxes. 


Motors applicable as pumps, &c. 
| Looms for weaving double- pile 
fabrics. 
| Applying colours to surfaces, &c. 


Paper-making apparatus, 
Miners’ safety lamps. 


Manufacture of chlorine. 
Gas-motor engines. 
Manufacture of felt carpets. 


Valves for bung-holes, &c. 
Manufacturing extracts of orchal. 

| Manufacture of sugar. 

| Cutting wheel rack teeth, &c, 
— —_ safety and alarm ap- 


| 


| sie valves for steam-engines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1} 


| Steam generators and their fur-| 

| naces. || 
Horseshoes, &c. | 

| Velocipedes 


Horseshoes, 
Safety bicycles, tricycles, &ec. 


Surface condensers. 

Walls for fences, buildings, &c. 
Raising sunken vessels. I} 
Varnish. | 
Buithard registers or counters. | 
Ropes or bands, 





| Railway chairs and joint fastenings. | 








| J. opti Redruth, 


4104 | T. T. Smith, London. 
4105 | J. Hornsby and J. In- 


nocent, Grantham, | 
Lincoln. 
4106 | J. Pearson, East Dul- | 


wich, Surrey, and 
= F, Orriss, Lon- 


4107 | 8. , Birming- 


am. 

4108 | % Selwyn, London. 

4109 | J. Kent, Bedfont, 
| Mia dlesex. 

4110 | A. Guattari, London. 

Aug. 


25 | 
4111 | y. Cole, London. 
4112 | T. Briggs, Darwen, 


B.... | 
4113 | 0. J: Cox, Nottingham. 


| 
4114 | A. Sauvee, London. 


4115 | A. J. Hurtu, France. 
4116 | W. F. Bayliss and C. 
Brown, irming- 


ham 
4117 | H. Fieizher, Clapham, 
} whe J. Clarke, 


tod 
a8 H. Pilkington, Bury, 


4119 | J. Heap, Ash Settee under- 
4120 | L. Piskorski, Tonden. 
4121 | J. Thompson, London. 
4122 | L. eg Silcoates, 


| Yor! 

4123 | C. sheppar, Bridgend, 
Aug. 

| 
4124 | 
4125 | 
41 
t 


| C. Pollak, London. 

0. Jacobi, Dresden. 

hy 2 Newport, London 
M. Edwards, London 

| a: J. Wedgwood, Lon- 


don 
A. r. “Martens, Ham- 


burg 

| W. A. ‘AG. Sheahante, 
Shepherd’s Bush. 

Allison. a ee n. 


la Huguenin, Chaux- 

S Fonds, Switzer- 
4133 | 8. R. fawards, London. 
4134 | T. Stevens, Kingston- 
‘on Thames, Surrey. 


{ 


GRANTS OF PROVISIONAL 


| ABBREVIATED TITLES, &o. 





| Steam traction locomotive cranes. | 


Threshing machines 
Measuring and marking cloth. 


“Catches” for skips and gigs used for 
mining purposes. 

Electrical lamps. 
Harvesting machinery 


1 = NAMES, &0., 
| Dates,| OF APPLICANTS. 
Aug. Seiten a 
24 
4100 | T. Aveling, a 
Kent, D. 
and 8. Ticies, 
a upon- -Hull, 
4101 | J. Thomas, Crates! 
Chester 
4102 | J. Farmer, Salford, 
eed 


Packing case. 


Substitute for sponges. 


Furnaces for liquid fuel. | 
Supsiving omen for water-' 


close 
Electro- Fl system. 





Lawn-tennis bats. 

Carts, &c. 

Forming a ground in the meshes of | 
net fabrics to produce an orna-| 

| mental effect. 

| Casting boxes for producing stereo- 


type plates. | 
Sewing machines. | 
| Bullets. 


Washing plates. 


Brake for vehicles. 
Files. 
Signals for railways 
Dyeing fibrous materials, &c. 


Crushing coal and other substances. || 
(Complete specification). 


Tricycles. |} 
Trunks, &c. 
Beating or mixing eggs, &c. | 


Construction of metal laths. 

Artificial palates, | 
Locks. 
Steam generators. 
Ironing machines. (Complete 


specification). 
Stop-watches or chronographs. 


Box for holding stamps 
Machine for sorting grain and seeds. 





PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 


Applicat 


1.—Announced August 2 


ions for Patents. 
; 
+e 

















No Name. No Name No. Name | 
1883 1883 1883 
1926 | Clark 3788 Boult 3807 | Clapham | 
(McCarroll), (Wiistner). | (Holmes). | 
2034 | Beutelrock. | 3789 | Edwards 3808 Clark (La | 
2135 | Pataky (Paape and Société Ryo 
(Heimann). Paape). Sreres). 
2704 | Clibran. 3790 | Price. 3809 Clark 
2989 | Lake 3791 | Clark (Redmond) 
| (Stollwerck). (Shortt). 3810 | Remmers. 
3227 | Lempriere. | 3792 Henderson 3811 | Leadbeater. 
3331 | Sanders. (Olivier). 3812 Cropper. 
3421 | Martino. 3793 | Horner. 3813 Haddan 
3485 | Ellis. 3794 | Miller. (Thirzé). 
3547 | Trenery and | 3795 | Skelton. 3815 Mewburn } 
Naylor. 3796 | Brabner. (André), || 
3602 | Pieper 3797 | Heap. 3816 | Davidson. } 
(Keller- 3798 | Crook. 3817 | Harvey and | 
| Dorian). | 3799 | Haddan Paddock. | 
3614 | Heinemann | (Munnem).] 3818 | Myers and |} 
| (Rothe) 3800 | Caspar. Lowe, | 
3627 | Haddan 3801 | Abel 3819 | Hyam. | 
(Koefoed & (Olombel). 3820 | Mond. 
Stillman). | 3802 | Burns and 3821 | Mond. 
3645 | Engel. McCrum. } 3822 | Rydill. 
| 3680 | Chapman, 3803 | Lake 3823 | Lawrie. 
3741 | Symington. (Livermore} 3824 | Kenyon. 
3773 | Forrest, and De 3825 | Lawson. 
3783 | Bayly. Hunder- 3826 | ‘ 
3784 | Armstrong. | mark). 3827 | Lake (La | 
3785 | Lake 3804 | Williamson. | Socété F. | 
(Y Albizu).] 3805 | Petter. Girard et | 
3786 | Ludlow. 33806 | Johnson Cie | 
| 3787 | Pirie and (Marcilly &} 3829 | | cask: (Zonca) | | 
Findlay. Utzschnei- | 3830 | Brown and i 
der & Co.) Brown. Ht} 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For 


Particulars see Corresponding Numbers in Lists of 


Applications for Patents. 






































: , 
No. | Name. No. } Name. No. Name. 
1883 1883 883 | 
4003 Dutton 4036 | Allison | Pitt 

(Spiel). (Scribner | _ (Perrine). 
4020 Brooks Process 4058 | Lake 
(Simpson). Co.) | (Thatcher 
& Johnson) 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
September 14, 1883. 
No. Name. No. Name. No Name 
1883 883 | 1883 
1973 | Dunn. 2072 | Jones. 2636 | Clark 
1997 | Shepherd 2100 | Yates. (Hamilton). 
2002 | Miller. 2103 | Wild. 2989 Lake 
2003 Hannay. 2104 | Wirth (Stollwerck). 
2008 Baird. (Dittler & | 3255 Wright. 
2011 | Magndsson. Co.) 3239 | Haddan 
2017 | Tandy. 2116 Redfern (Werden). 
2027 | Thompson (Patrick). | 3440 | James. 
(Rogiers). | 2127 Colton 3543 | Hampton. 
2037 |“ Figge. (Hussey & | 3549 | Heselwood, 
2041 | Thompson. Donaldson).} 3729 | Shedlock. 
2043 Pieper. 2162 | Thomas. 3755 | Webb and 
2045 Lake 2185 | Crookes. Webb. 
(Gruson). | 2237 | Pitt (Verein | 3858 | Dutton 
2054 Hargrave. Chemischer _— J). 
2055 Bonneville Fabriken). | 3877 
(Faucheux}| 2303 | Overton. } oT hones 
2057 | Hochhausen. | 2320 Davies 4008 Dutton 
2058 Hochhausen. (Walker & (Spiel). 
2066  Nichulls. | Riggs) 4036 Allison 
2071 Boult (Hun- | 2321 | Hess. (Scribner 
gerford). 2372 ' Manton. Process Co.) 





11.—Time for entering Opposition expires Tuesday, 
September 18, 1883. 










































































No. Name. No. Name. No. Name. 
883 | 1883 1883 | 
1849 | Groth 2151 Langton & | 3213 McEntegart. 
| (Bischoff & Gregson. 3288 | Lyman 
| Mieg). 2160 Imray (Nettleton). 
1943 | Moser. (Larger). 3292 | Porter. 
1980 | Aves & Moss. | 2163 Johnson. 3428  Burlinson. 
1981 | Aves & Moss. | 2216 Lyman 3430 Hudson. 
2059 | Young and (Nettleton). 3565 Cunningham. 
| Furniss. 223 Emery. 3616 | Lake 
2064 . Roberts. 2232 Dobson and (Spencer 
2076 | Carozzi. Singleton).} Arms Co.) 
2036 | Whitehead & | 2336 Parkin and [ 3653 Horner. 
| Chadwick. Reynolds. | 3704 | Piercy 
2097 | Wood. 2352 , Shepherd and! 3706 Downton & 
2098 | Binns. Aspinwall. Wimshurst. 
2099 | Haigh. 2376 Hannay. 3794 Miller. 
2115 | Lewis. 2406 Crampton. 3931 Lake 
2117 | Imray 2421 Morton. — 
(Connolly). | 2442 Hochhausen. | 3958 
2123 | De Kroeber. | 2670 Hochhausen. lan liott). 
2124 | Cranston 2737 , Lake 3966 Lake(Kemp- 
(Wood (Hullet). shall). 
Reaping & | 2968 , Bauer. 044 | Pitt 
| Mowing 3121 | Passmore & (Perrine). 
| Machine | Cole. 4058 ake 
Co.) 3123 Hochhausen. (Thatcher 
2140 | Stevens and | 3125 Sidaway. and John- 
Smith. 3199 Overbeck. son). 
PATENTS SEALED. 
1.—Sealed August 24 
No. | Name. No Name. No. Name. 
1882 | 1883 1883 
| | Kynaston. 1096 | Claus. 1224 | Bourjeaurd. 
1883 1097 | Ber. 1388 | Dry. 
1032 | Mallet. 1117 | Lake 1414 | Dry. 
1033 | Parsons. (Trobach). | 1612 | Mitchell. 
1044 Johns. 1126 eech. 1625 | Smith and 
1070 | Edwards andj 1158 Hawley. | Swann. 
| Edwards. | 1160 | Pieper 1697 | Loder. 
1082 | Robottom. (Nagel, 2612 | Howard. 
1083 | Van Gelder. Kaemp, & | 2963 | Whitgaove. 
1086 | Sturge. Linnen- 3191 | Efferz. 
1092 Brewer briigge). 
| (Malen & | 
| Deglise). } 
Il.—Sealed August 28. 
No. Name. No. | Name. No. | Name. 
1883 | 1883 | 1883 
1101 | Rammell. 1140 | Allen. 1325 | Johnson. 
1113 | Bowman, 1153 | Varah. 1393 | Lake 
| —_ and | 1182 | | Clark, Clark, (La Société 
| Clark. | & Bowman. Couturat 
1116 | Steel and {| 1183 | Collett. | et Cie.) 
Whitehead.} 1205 | Lawrence. 1417 | Brandon 
1138 | Gibson. 1211 | Clarke. (D' Aragon). 
1139 | Allen. 1222 | Jameson. 1504 | McEwen. 
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No. Name. 


—_—— 


Name. No. No. | Name. 

1883 1883 | 

1937 | Brookes 2630 | Butler. 
(Weston). | 2841 | Dancer. 

2491 | Rich. 2925 | Reddie 

2514 | Davy. (Wilson). 

2573 | Williams and Weiler. 
Howell. 





883 
1524 | Johnson 
(Bapte- 

| wrosses), 
1860 | Boult 

| (Francis). 
1936 | Brookes 

| (Weston). 


FINAL SPECIFICATIONS FILED, 


Nos. 895, 896, 899, 900, 904, 906, 911, 920, 928, 938, 
940, 944, 963, 1079, 1229, all of the year 1883. 

804, 915, 916, 918, 921, 932, 933, 935, 937, 941, 
942, 947, 953, 954, 959, 961, 962, 978, 981, 
986, 1093, all of the year 1883. 

650, 949, 955, 956, 964, 965, 979, 984, all of the 
year 1883. 

967, 968, 971, 972, 977, 980, 992, 1007, 1009, 
1010, 1018, 1030, 1035, 1059, 1061, 1091, 
1215, all of the year 1883. 

983, 985, 989, 994, 995, 999, 1004, 1006, 1014, 
1064, 1442, all of the year 1883. 

1000, 1013, 1019, 1020, 1021, 1022, 1024, 1025, 
1026, 1027, 1028, 1047, 1084, 1351, 1434, all 
of the year 1883. 


3111 | 











Aug. 18, 1883. 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 





No. | Name. No. Name. Name. 
| 





Lake 
(Thayer). 
Buchholz. 
Wetter 
(Cheneval, 
Janssens, 
| & Bodart). 
Gibbs. 
Wicks. 
| Wicks. 
Bull (Partly 
Kimber). 
Morgan- 
Brown 
(Davis). 
France, 
Lake 
(Roessler). 
| Stanley. 


Russell. 
Anderson 
(Lamar). 
Lake (Erste 
ester- 
reichische 
Thueren 
"enster 
und Fuss- 
boeden 
Fabriksge- 
sellschaft). 
Ashton. 
Perks. 
Clark 
(Jouve). 
Wolff 
(Hagemann). 
Morton. 
Norton. 


1880 | 
3287 | Watkins. 
3288 | Ireland. 
Lake (Bemis 
Johnson 
(Kudlicz). 
Johnson 
(Ward). 
Grace. 
Williams. 
Turner and 
Renshaw. 
Kesseler 
| (Reunert). 
3301 | Beddow. 
3302 | Cook. 
3305 | Clark 
| (Reed). 
3309 | Collingridge 
| (Partly 
Lecerf ). 


3289 
3291 
3292 
3342 
3345 
3346 
3347 | 
3350 


3293 
3205 
3297 | 


3300 | 

| 3317 
3318 
3325 
3351 
3328 3352 
3329 3353 
3333 











II,—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. 


1876 | 

3246 | Kirk. 

52 | Davies. 

| Scattergood. 


No. Name. Name. 
1876 
3193 
3221 
3234 


No. Name. 


1876 | 
3187 Follows and 





Scholes. 
Brundage. 


3 
Stott. 3253 


| ate. 
3188 | Gardner 
| (Putnam). 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 





No. Name. No. Name, 
1880 
3494 
3550 
3578 
3341 


No. Name. 
1880 
3480 
3409 





Edwards 
(Richter). 
Clark 
(Perkins 
and Jones) . 
3476 Perry. 


Fox, 3449 
Bonnefin. 
Fraser. 


Bowen 
(Morkill). 

Ludlow. 

Brittain. 


Brown, 
Jensen 
(Engstrém). 
Liddell, 
McCallum & 
Harris. 
Lake (Gifford 
& Giford. 


3457 
3410 
3479 


3450 


3513 
3531 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’, HAS BEEN PAID AND REGISTERED. 





No. Name. No. Name. No. | Name. 


1876 
3307 
3312 





Elliott and 
Bayley. 


8 1876 | 
Staples. 3290 Harrington. | 3322 


Lloyd. 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 25, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views givenin the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specisication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specisications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 


1882. 
5624. Machinery for Obtaining and Applying 
Elastic Force for Motive Power, &c.: J. Graddon, 
London. (sd. 18 Figs.}|--Refers to Specifications 384 of 1871, 
219 of 1878, and 2624 and 5479 of 1880. The explosive gases are 
compressed to a high pressure before being ignited. Two or 
more cylinders, each containing two or more pistons, are arranged 
so that each piston face may act as a pump and a motive power 
piston alternately. Air from the pumps is passed into a coiled 
pipe perforated in its lower side and placed in a box containing 
gasoline or other volatile liquid, and the explosive mixture 
formed is passed to a receiver and exploded. The exhaust is 
passed through a valve and a small pipe into the exhaust. This 
specification is too lengthy to give a satisfactory abridgment. 
(November 27, 1882). 

5863. Watch or Clock: J. Pallweber, Salzburg, 
Austria. [6d. 3 Figs.|—The time is shown on a dial by means 
of the figures themselves. The dial is provided with three aper- 
tures, the one showing the hours and the other the minutes, the 





figures being mounted on discs suitably geared together, and to 
the mechanism, (December 8, 1882). 


5898.* Musical Instrument: F. W. Wolff, London. 
{2d.]—The number and character of the tones of an accordion are 
increased, and means are provided for varying the same at the 
will of the performer. (December 9, 1882). 


Compound Engines and Slide Valves there- 

: Dansey and O. Robinson, London. ([2d.]— 

A triangular slide valve provided with two faces is employed, 

adapted respectively to the ports of the high and low-pressure 
cylinders. (December 12, 1882). 


6008, Process and Anpeveinn, for Obtaining Am- 
monia: F. Lorenz, Rendsburg, Prussia. [6d. 4 Figs.) 
—The hot gases are mixed with steam, the mixture is cooled, and 
the ammonia-containing fluid collected, The remaining gases are 
carried through a tower filled with lumps of firebrick in a direc- 
tion opposed to the water, or diluted lye of sulphate of ammonia 
which, dripping from a reservoir on the top of the tower, absorbs 
the ammonia. The remaining gases are heated on the passage to 
a second tower, down which trickles dilute acid, and into which 
steam may be admitted. (December 16, 1882). 


6026.* Projectiles for Rifles: H. Simon, Manches- 
ter. (Schweizerische Industrie-Gesellschast, Neuhausen, Switz.) 
{2d.]—The projectiles are of considerable length relatively to their 
diameter, and consist of a lead core enclosed in an outer casing of 
copper. (December 18, 1882). 

6040, Wagons: H. C. Bull, Brooklyn, U.S.A. [6i. 
5 Figs.J|—Each wheel is mounted on a separate axle, and each pair 
on a turntable pivotted and provided with antifriction ball bear- 
ings. To convert the wagon intoa road wagon it is run on to a 
special rail and rests on its flange; a road ring is fitted over the 
railway wheel tyreand secured by a key and collar. (December 18, 
1882). 

6044.‘ Machinery for Spinning Fibres: E. Tweedale, 
Accrington, Lance. [2d.]—The ballooning wires on the oppo- 
site sidesof the frame of the machine are connected, the wires 
being attached to bell-crank levers carried on studs, one arm of 
the bell-crank being connected by alink with a central shaft. 
The wires are also connected witha lifting motion. (December 18, 
1882). 

6054. Saddle-Bar: J. Pearse, Cheltenham. [é. 
2 Figs.J|—Consists of an upper horizontal bar acting as a spring, and 
a lower horizontal bar carrying the stirrup leathers united at their 
forward ends by a vertical cross-piece. The spring bar carries a 
movable link turned freely thereon, and whose lower end is pro- 
vided with an eye to receive the end of the lower bar. The bar is 
suspended at its forward end by a curved link joint to a suitable 
plate. (December 19, 1882). 

6059.* Distillation of Coal: E,. Drew, London. 
(2d.]—The mixed vapours from coal are passed through a series of 
condensers each maintained at a temperature lower than its pre- 
decessor, and the pressure in the condensers is also considerably 
reduced, (December 19, 1882). 

6062.* Fountain Pens: W. H. Davis, London. [(2d.)— 
Consists in the arrangements of parts for admitting air to the 
pen and for preventing escape of ink from the air holes, and to 
the arrangement of needle and point of a stylus pen. (December 
19, 1882). 

6066." Manufacture of Waterproof and Vermin- 
ee a beg and other Fabrics or Materials, &c.: 

. R. Lake, London. (D. M. Lamb, New York, U.S.A,) (4d.] 
—A hydro-carbon gum with or without paraffine is dissolved in a 
light hydro-carbon solvent and chloride of sodium or sulphuric 
acid added. The gases given off are introduced into the bottom 
part of the fabricating vessel, (December 19, 1882). 


6076. Treatment of Gold and Silver Ores: L. A. 
Groth, London. (Campbell Mining and Reducing Company, 
New York). (2d.)—The pulverised ores are roasted and subjected 
to the action of a bath of molten lead. (December 20, 1882). 


6078. Window Blind: L. A. Groth, London. (H. 
Olausen, Christiana). [6d. 2 Figs.J—Consists of a sheet of 
canvas or other flexible material attached at each end to bars of 
wood or iron, and provided with folds, through which passes a 
string. (December 20, 1882). 

6093. Looms for Weaving: J. Laird, Forfar. [6d. 
16 Figs,|—Consists in applying a spur pinion or wheel to the end 
of the shaft which carries the ‘* pace-beam,” which wheel or 
pinion gears with a second pinion carried adjustably on a lever 
attached tothe gable. This second pinion is provided with an 
adjustable finger situated transversely with its axis, and so shaped 
that it, at the proper moment, comes into contact with an 
elastically fitted stud acted upon by a spring projecting from the 
face of a ratchet disc carried loosely upon the “‘ pace-beam” shaft. 
At the back of this ratchet disc is a cam, formed in segments, the 
extent of whose surface is adjustable by the number or width of 
such segments. Upon the second motion, or other suitable shaft, 
an eccentric is fitted which drives a pawl or hook that engages 
with the ratchet teeth at or about the instant that the finger on 
the second wheel or pinion comes into contact with the elastic 
stud and causes the ratchet disc to be slightly moved round so 
that the pawl or hook operated by the eccentric continues fora 
time to catch into the teeth of the ratchet disc and to rotate it, 
the adjustable cam at the back thereof raises a lever whose 
opposite end is pressed down upon the drag lever and thereby 
increases the drag upon the warp. Relates also to the needle guide 
bars. Each of the horizontal needles is capable of being removed 
from the guide bars which are constructed in two portions, the 
upper part of which is held into the lower part by means of a 
dovetail tongue or equivalent joint against which springs press, 
The cloth beam is placed to the outer side of the ‘‘pace-beam” 
in guides so that it can be easily removed. (December 20, 1882). 


6094." Double-Driving Tricycles, &c.: S. Lee and 
M. Stodart, London. (2d.]—Consists in a method of dividing 
the driving shaft and removing one wheel when required to pass 
the tricycle through a doorway or passage. (December 21, 1882). 

6097.* Soles for Foot Coverings: G. H. Jones and 
H.C. Hemsley, Kettering. (2d.)—The part of the sole in 
front of the heel is provided in the centre with a number of holes 
for ventilating purposes. (December 21, 1882). 


6111."  Evaporating or Concentrating Saccharine, 
Saline, or other Solutions : W. P. Thompson, London, 
(A, Gilain, Embresin, Belgium), [2d.]—The evaporating pan is 
placed between the last flue of one or more furnaces and the 
chimney, (December 21, 1882), 

6132." Mechanical Retort for Destructive Distilla- 
tion of Animal and Vegetable Matters: J. Lyle, 
London. (2d.)—Relates to the arrangement and method of 
working the retorts in which a continuous feed, a continual agita- 
tion, and a regular discharge of the material under operation can 
be carried on. (December 22, 1882). 

6133. Apparatus for Perforating or Printing 


Designs through or upon Paper, &c.: F. Squire, 
London. (2d.)—The object is to adjust and arrange the appa- 





ratus used for punching designs upon the edges of the wings, toe- 
caps, and other parts of boots so that two or more different de- 
signs can be produced by the apparatus. (December 22, 1882), 


6137, Machinery for Printing on both Sides of a 
Moving Web, Cutting the Web into Lengths or 
Sheets, and Collecting, Folding, Counting, and De- 
livering such Sheets as a Folded Product: W. Con- 
quest, London. (#. Hoeand Co., New York, U.S.A. (2s. 8d. 
53 Figs.]—Both sides of the web are printed upon from type or 
one set of formes secured to the periphery of one type cylinder, 
and arranged thereon circumferentially, one forme following the 
other. This specification contains 17 sheets of drawings and 
34 pages of description, and with the limited space at our dis- 
toa) we cannot give a satisfactory abridgment. (December 23, 

882). 

6138. Lubricating Certain Parts of Machinery: 
E. B. Petrie and W. A. Entwistle, Rochdale. (2d.|— 
Metalline or ‘‘ oilless carbonate” is secured within bearings, rela- 
tively to which the shaft has a longitudinal motion. (December 
23, 1882). 

6139." Shuttles: T. Brooks and T. Tweedale, 
Crawshawbooth, Lane. (2d.)—A hole or opening is made 
in the base of the peg, and the top spring of the peg is extended 
and bent so that its end passes through this slot and bears, when 
closed, against the bottom plate at the base of the peg. (December 
23, 1882). 

6144. Water Heaters and Fuel Economisers, &c.: 
I. S. McDougall, Irk Vale, Lanc. [6d. 4 Figs.|—An outer 
cylinder has its ends perforated so as to receive a series of tubes. 
Slight modifications and details are described. (December 23, 
1882), 

6148. Kiln Furnaces, &c.: J. Sawyer, London. [20.] 
—The front of the furnace is constructed with suitable apertures 
and ‘‘the furnace bars are laid obliquely to any suitable incline.” 
A suitable flue conducts airto the back of the furnace anda suitable 
feed hole is provided. (December 23, 1882). 

6150." Automatic Electric Signalling Apparatus 
for Railways, &c.: H. J. Had , London. (?..H. 
Fortinand J, J. Langlet, Paris). (2d.)—A contact lever set in 
oscillation by the tyres of the wheels actuates a multiplying lever 
connected by a link to a lever having at each end an extension 
situated over a mercury contact. The multiplying lever is held 
in position by means of an electro-magnet whose circuit is closed 
1882). the extension dips into the mercury cup. (December 23, 

882). 

6151.* Billiard Tables, &c.: J. M. Fletcher, Lon- 
don, [2d.}—When a ball goes into a pocket it rings an electric 
bell. (December 23, 1882). 

6152.* Ornamenting the Surface of Leather and 
the Leather Surface so Produced: J. H. Epstein, 
London, (2d.]—The surface of leather previously dyed and em- 
bossed or grained is painted with a varnish consisting of shellac, 
copal, turpentine, and dyeing ingredients. (December 23, 1882). 

6155." Machines for Calendering: P. Jensen, 
London. (Westphal Bros., Berlin). (4d.)—The tightly stretched 
material iy passed over revolving conveying rollers of glass or 
other hard material; other rollers or cylinders in a direction 
across that ef the motion of the paper produce the calendering 
or smoothing. (December 23, 1882). 


6162." Water-Closet Apparatus: I. Rider, Bristol. 
(2d.]—Consists of a stoneware container, glazed inside and out, of 
an urn shape with a round flat foot provided with holes for attach- 
ment to the floor. (December 23, 1882). 


6163, Removing or Sosvying off Smoke, Dele- 
terious Gases, and Steam from Railway Tunnels 
and Covered Stations: D. C. Green, Brooklyn, U.S.A 
{6d. 8 Figs.}—A continuous channel-shaped hood is fixed im 
mediately above the line of travel of the locomotive smoke stack, 
the top of which is embraced by the mouth of the hood. Currents 
of air are produced and maintained in the hood by suitable blow- 
ing apparatus, such as described in Specification 4536 of 1879 
(December 23, 1882). 

6170. Bar Rolling Mills: J. Imray, London. (U. 
Haskin, Pittsburg, Penn., U.S.A.) [1s. 4d. 54 Figs.]—The 
principal objects are to provide for the twisting of the bar as it 
passes from one pair of rolls to the next ; to provide ready means 
of separating the rolls; to correctly adjust the driving gear so as 
to make allowance for wear and for variation of speed ; and to pro- 
vide against the undue straining and cracking of the thin parts 
that soonest cool, and against the bending of the bars as they are 
delivered from the mill. (December 27, 1882). 


6172. Kilns for Burning Bricks, Pottery Ware, 
Lime, &c.: H. Knowles, Woodville, Leic., (6d. 4 Figs.] 
—Continuous or semi-continuous action kilns are constructed 
with separate chambers, divided from each other by partition 
walls having flues or passages formed therein, and provided with 
dampers. (December 27, 1882). 

6177.*_ Tramways or Light Railways: J. C. Mew- 
burn, London. (6. Michelet, Brussels). (2d.)—A counter rail 
is shaped so as to fit between the head and foot of a main rail of 
the Vignoles type. The tie-bar is composed of flat iron bent at a 
right angle at the ends and bolted to the two rails. (December 27, 
1882). 

6178.* Velocipedes: W. Woods and B. R. Mills, 
London, ([2d.)—Each end of the crankshaft is coupled to the 
axle of the driving wheel by universal joints. (December 27, 1882). 

6179.* Box for Parcels Post and Like Purposes : 
F.C. Nutter, London. ([2d.)—The cover is made of a sheet 
of paper or cloth, and with four extended flaps which are gummed 
to the sides and ends. (December 27, 1882), 


6183. Electrical Generators and Motors: T. J. 
Handford, London. (7. A. Edison, Menlo Park, N.J., 





U.S.A.) [6d. 6 Figs.}—Commutator: The current collectors are 
made of metal or alloy having inferior conductivity as compared 
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with copper and preferably having a high melting point. Nickel, 
iron, steel, cobalt, platinum, palladium, phosphor-bronze, brass, 
or (and preferably) German silver, may be employed. The sepa- 
rate plates or layers of wires goep sayy separated by metal plates 
are insulated from each other by japanning, and are soldered 
together at one end. The separating metal plates, if such be 
used, may be replaced by strips of mica or other insulating 
material. By this construction the brushes may be kept at the 
point of maximum electromotive force without sparking. Refer- 
ring to Fig. 1 the neutral line of the cc tator is repr ted 
by the line 2 a, the brushes being placed on the line y y of maxi- 
mum electromotive force. Fig. 2 shows three brushes arranged 
on each side of the commutator. Fig. 3 shows the brush made 
of layers of German silver wire a separated by metal strips or 
plates b. The bars of the commutator may also be made of or 
surfaced with German silver. (December 27, 1882). 


6184.* Machine for Obtaining Motive Power: E. 
§. Eyland,'Bristol. (2d.|—This appears to be ain endeavourjto 
obtain motive power by the method of varying leverage of 
weights on-a disc. (December 27, 1882). 


6187." Collapsible Packing Case: R. R. Blandy, 
London. (2d.|—The two sides and ends of the case are hinged 
together at the four corners. The bottom is hinged to one of the 
sides, and the lid to the other side, the parts being secured by 
bolts whenin position. (December 28, 1882). 


6188. Printing Machines, &c.: J. H. Johnson, 
London. (F. Anthony, New York, U.S.A.) (1s. 2d. 40 Figs.)— 
Consists (1) in mechanism for printing simultaneously on both 
sides of two webs and causing them to issue so that the method of 
associated webs described in Specification 2879 of 1882 may be 
employed, (2) in printing from one set of stereotype plates con- 
tinuously on both sides of one or more webs, and (3) in a process 
of taking papier-maché matrices from type arranged so that its 
surface is cylindrical. (December 28, 1882). 


6190." Machine for Kneading Dough: R. Alex- 
ander, Glasgow. (2d.|—The wooden or equivalent block 
whose underside is corrugated, and by which the dough is 
kneaded is suitably attached to framing actuated by the piston of a 
steam hammer, and pivotted upon a short shaft. The travelling 
trough ismounted upon rollers and connected to suitable me- 
chanism at the side ofthe hammer. The dough is turned over by 
two ploughs, (December 28, 1882). 


6191.* Steam Boilers: S. Thackeray, Huddersfield. 
(2d.}—A channel-shaped expansion groove is formed upon each 
end of the flue ring. (December 28, 1882). 


6192. Machinery for Brushing Hair: F. 8S. Wil- 
loughby, Manchester. (6d. 2 Figs.|—A treadle and crank- 
shaft connected with a flexible shaft and all mounted on the chair 
or its equivalent are employed for operating revolving hair 
brushes. (December 28, 1882). 


6193. Incandescent Electric Lamps: T. J. Hand- 
ford, London. (7. A, Edison, Menlo Park, N.J., U.S.A.) 
{6d. 10 Figs.}—Incandescence lamps: To prevent electrical 
carrying, an inert or azotic gas is admitted to the bulb of the 
lamp, and the supply is cut off at a definite pressure. The carbon 
filament, when such is used, is produced by the carbonisation 
under pressure of any suitable organic material reduced or not to 
an amorphous or semi-amorphous condition as is well understood. 
Fig. 1 showsa view of the lamp, and Fig. 2 shows it connected 
with a Sprengel pump D, the mercury entering at 6 and passing 
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gradually raised to an incandescence higher than that at which it 
is intended to be used. An inert or azotic gas is then allowed to | 
pass in, the filament being still incandescent, until the pressure is 
sufficient, which is determined by the disappearance of a blue 
halo formed on the positive terminal, on the gas being first ad- 
mitted. A Geissler spark gauge E is preferred to determine the 
exact point at which to seal off the lamp. The spark gauge is 
worked by a constant battery and an induction coil. The pres- 
sure may also be determined by a mercurial column, the pressure 
for nitrogen being about 29in. The gas may be introduced from 
a vessel, or preferably, and as shownin Fig. 2, disengaged by heat 
froma solid such as cyanide of mercury or othersuitable substance 
contained ina vessel H. Iisa chamber containing the drying 
agent. (December 28, 1882), 

6194. Drop-Down Guns: J. H. Hannay, London. 
[6d. 3 Figs.|—The movement of the barrel bolt is controlled by 
a connexion to the hammer and to the trigger lock in such a 
manner that when the hammer is cocked back and the triggers are 
unlocked, the bolt cannot be pushed back soas to free the barrels. 
(December 28, 1882). 


6198. Covers of Carding Engines, &c.: W. Hurst, 
Rochdale. [6d. 3 Figs.|—Consists in arrangements for sup- 
porting the covers of carding engines or other machines when such 
covers are in an elevated position. Arms have projecting parts 
acting upon levers provided with inclines, and which levers with- 
draw the bolts that support the covers. (December 28, 1882). 


6199. Distribution of Electrical Energy for Light, 
Power, and other Purposes: T. J. Handford, Lon- 
don, (7. A. Edison, Menlo Park, N.J., U.S.A.) (6d. 7 Figs.j— 
Distributing currents: In multiple are systems a compensating 
conductor is used and an adjustable resistance is provided in each 
main conductor, so that if the electromotive force be greater in 
one than in another, the resistance is adjusted to compensate for 
the inequality. Referring to the illustration, the two generators 
A Aare connected in series by a conductor 3 and have positive and 
negative main conductors P N extending from them. The compen- 
sating conductor 4 is attached to the conductor 3, and the multiple 
arc circuits 7, 8 extend from the compensating conductor to each of 
the main conductors. Supposing the translating devices to be 
lamps, if the number connected respectively to the conductors P 
and Nare equal, no current will pass in the compensating con- 
ductor 4. If an increased number of lamps be now added to either 
circuit the increased current required will pass through the con- 
ductor 4. The adjustable resistances R are placed in each 
circuit so as to compensate for any inequality of the electromotive 
force in the circuits. The translating devices may be arranged in 





multiple are circuits instead of, as shown, across such circuits, If 


three generators are used in series two compensating conductors 
are required. In the case of lamps or other translating devices 
arranged in different districts, each connected with a central 
station, the generators at each station are arranged in multiple 
arc and the generators of the two stations are connected by a con- 
ductor, from which the r ting d ‘8 run to conve- 
nient parts of the district. The main conductors (positive and 
negative) are then taken respectively from either station, the 
lamps of two districts being thus arranged in series with one 














another. If a single generator is employed the commutator is 
provided with an extra brush or brushes which is, or are, placed 
between the main brushes, and froin which the compensating con- 
ductor or conductors run, such conductors being connected with 
the multiple arc circuits between the translating devices. The 
earth may be used as the compensating conductor, the conductor 
between the generators and also one terminal of the translating 
devices being connected to earth. (December 28, 1882), 


6201." Obtaining Cellulose from Wood, Straw,and 
other Vegetable Substances: W. R. Lake, London. 
(Austrian Chemical and Metallurgical Product Manufacturing 
Association, Aussig, Bohemia). (2d.|—The substances are boiled 
with solutions of compounds of sulphur with alkaloids or basic 
earths which will deposit sulphur or liberate sulphuretted hy- 
drogen on the addition of an acid. The liquor is then run off, the 
substance broken up, rinsed and digested with salt or sulphuric 
acid. (December 28, 1882). 


6202. Cou ang & paratus for Railway Vehicles: 
W.G. Thresher, ‘iton, Wilts, A double T-shaped draw 
hook is attached to one vehicle, and an upper and lower link, 
each carried by a transverse horizontal shaft, is attached to the 
other vehicle. (December 28, 1882). 


6203. Manufacture or Combination of Felt or 
Felted Fabrics: A.J. Boult, London. (7, Jegler and 
Offermaun, Miinchen, Bavaria). (6d. 2 Figs.|—Felt is 
mechanically combined with woven knitted worsted or other 
fabrics with the use of adhesives. (December 28, 1882). 

6204. Velocipedes or Hand Cars for Use on Rail- 
ways or Tramways: W. P. Thompson, London. 
(S. H. Walz, Three Rivers, Mich., U.S.A.) (6d. 5 Figs.|—The 
wheels are adjustably secured to their shafts. The wheel shaft 
that opens the rails is formed of two tubular parts, one operating 
within the other. Relates also (1) to a truss tubular frame; (2) 
to the arrangement of levers and seat motions, whereby the rider’s 
weight is also utilised ; (3) to ‘‘ sprocket” wheels and chain, and a 
device for producing tension in the chain; and (4) to adjusting 
the rear wheel to any desired angle with the track. (December 
28, 1882). 

6205. Construction of Washing Machines: J. 
Proudley, Manchester. (6d. 3 Figs.|—Relates to machines 
in which the articles are pane in a revolving cylinder in a casing 
or vessel, in which a small quantity of water is kept boiling by 
means of a gas or other fire beneath it. (December 29, 1882). 


6206. Incandescing Conductors for Electric 
Lamps, &c.: T. J. Handford, London. (7. 4. Edison, 
Menlo Park, N.J., U.S.A.) (6d. 4 Figs.J)—Incandescent fila- 
ment: Several long fibres, of the same or almost the same 
length, such as those of Ramie, flax or similar vegetable sub- 
stance are twisted tightly together, and the ends secured 
by a plastic carbonisable substance. The filaments are twisted 
or braided together before or after carbonisation and are 





capable of independent contraction and expansion. 
the filaments may be eleotro-plated together after carbonisation. 
Fig. 1 shows an exaggerated view of the filament. The straight 
filaments are carbonised in the mould shown in Fig. 2. It ismade 
of carbor, nickel, or other suitable material, and is provided at 
one end with a vertical dovetailed slot b, and at the other end with 
a movable block C having a similar slot c, the enlarged ends of 
the filament A being placedin the slots. The slots b and c do not 
extend to the bottom of the mould. (December 29, 1882). 


6208. Compounds to be Employed as Substitutes 
for “Barm” in Making Unfermented Bread, &c. : 
A. ,» Manchester, and H. Esilman, Glasgow. 
(4d. ]—Phosphoric acid or phosphate of ammonia in conjunction 
with alkaline or earth carbonates is employed. (December 29, 


6209." Carriage Brake Blocks: W. E. Cary, Man- 
chester. [2d.]—The wood is cut so that the end of the grain 
bears against the wheel and is held in a box-holder. (Decem- 
ber 29, 1882). 

6210. Repeating or Hammer Actions for Piano- 
fortes, &c.: E. A, Brydges, Berlin. (4. Lexow, Berlin). 
(6d. 4 Figs.}—The guide pin is attached direct to the setting off 
lever and the escapement lever to the lower end of the jack or 
hopper. (December 29, 1882). 


6212. Manufacture of Boots and Shoes: T. Lay- 
cock, Northampton. [6d. 20 Figs.|—The object is to pro- 
vide a water-tight boot or shoe and to obviate the clenchings of 
the ends of the tacks in lasting boots, the tacks being driven in 
obliquely. (December 29, 1882). 

6213. Match Boxes: J. Darling and J. J. Long, 
Glasgow. (6d. 3 Figs.|—Consists of a sliding drawer and an 
outer casing having one end closed and formed with an aperture 
for lighting a cigar, the top or side being perforated for the 
admission of air and one side formed with a roughened tongue or 
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ignition surface and barbed slot for retaining the match when | 


struck. (December 29, 1882), 
6214. Gas Engines: W. Watson, Leeds. [6d. 9 Figs.) 


—The trunk or plunger constructed of the materials (such as 
earthenware) described in Specification 5487 of 1881 is employed. 


pressure of an elastic ring or other means. 
fitted at the joint. (December 29, 1882. 


6218. Controlling the Current in Electric Cir- 
cuits by Switches, and s Appa- 
ratus: J. Jamieson, Oldham. (4d.)|—Resistance: A tube 
of non-conducting material is filled with thin dises of oxidised 
metal and discs of copper or other suitable metal are placed atthe 
ends and in contact with the oxidised discs. Iron or steel discs well 
coated with the black oxide are preferred, or the oxide alone 
may be used. For higher resistances oxide of tin, Sn Ov, may be 
employed. Switch: When the movable contact of the switch is 
moved to break circuit it makes contact with a second contact 
surface before leaving the first, and soon, Between each pair of 
contacts a resistance such as described above is placed. (De 
cember 29, 1882. 


6219. Purifying Oil and Fatty Matters: W. R. 
Lake, London. CE S. Dangivillé, Paris). (4d.)—An alkaline 
solution combined with a continuous liberation of steam ata low 
temperature ina vacuum is employed to dissolve the foreign 
matters and volatilise essential odorous oils. (December 29, 1882). 


6220.* Looms for Weaving: W. Smith, Heywood, 
Lance. ([2d.)—The long ends of angle levers pivotted on the 
treadle stud are coupled to the topand bottom jacks, and the 
double hooks rest at the top end of the angle part, and are acted 
upon by a chain of pulleys actuated by a peg and starwheel. The 
grips are pivotted on the treadle stud and actuated by an 
eccentric. (December 29, 1882). 


6221.* Bushes or Connections for Casks, &c.: J. 
W. Lowe and F. West, Southampton. (2d }—A metal 
bush is inserted into the cask and its inner end is closed by a 
screwed tubular piece provided with a flange and at the centre 
with small holes, or the inner end of the bush may be formed 
into a valve chamber. (December 29, 1882). 


6222, Cocks or Valves for Steam, Water, Gas, &c.: 
A. Bradshaw, Accrington, Lanc. [6d. 18 Figs.J—A 
tube of metal, vulcanite, or other suitable material having suit- 
able passages, is employed inside the body of the cock. Inside 
this tube is fitted the ordinary taper plug, lugs on which engage 
with the tube which is cut through, orslit down, one side. (De- 
cember 29, 1882). 


6223. Spinning Machinery: N. Macbeth and R.N. 
Cottrill, Bolton-le-Moors, Lanc. [6d. 12 Figs.|—A fiyer 
working between two plates or rings is employed instead of the 
ordinary ring and traveller. The flyer encircles the cap and has a 
ss thread arm and a drag arm, carrying a drag piece 
which rubs against the margin of a hole in one or each plate 
(December 30, 1882). 


6224. Spinning and Twisting Frames for Jute, 
Flax, Hemp, Tow, &c.: A. Freier, Dundee. (6d. 3 Figs.) 
—The upper or neck bearing is carried in a gland piece attached 
to the upper part of the bracket by screws, the bearing being 
conical with the largest part at the bottom. The step bearing is 
formed in the upper part of a screw plug fitted into the bottom of 
each pocket. The pockets are carried on a flat bar extending 
across the length of the frame and constitute cavities for oil. 
(December 30, 1882). 


6225. Manufacture of Glass Bottles: J. S. Davison, 
Sunderland. [(¢d.)—The bottles are blown in moulds of the 
required form and are finished by grinding at the mouth. The 
bottles may be made with a square mouth. (December 30, 1882). 


6227.* Firegrates: J. Moore, London. ([2d.)]—The 
back plate is provided with an opening, closed by doors or 
shutters ; a portion of the smoke being drawn down through the 
bars and up through an enclosed space at the back. (December 
30, 1882). 

6230." Traction Engines for Tram, Rail, and other 
Roads: W. Wilkinson, Wigan, Lance. (2d.)—Kefers to 
Specification 4268 of 1881, the object being to prevent emission 
of visible steam or sparks from the funnel, to reduce the noise of 
the exhaust, and to a geared driving connection. (December 30 , 
1882). 

6231. Steam Traps and agoereees for Regulating 
the Flow of Fluids, &c.: J. J. Royle, Manchester. 
(8d. 14 Figs.J}—An open-bottomed float works in a reservoir of 
water provided with a pipe or outlet passing through the bottom 
of the outer vessel, but rising above thelevel of the water therein. 
The top of the float vessel is connected to a lever operating a 
valve which discharges into the outer vessel. Several other 
arrangements are described and illustrated. (December 30, 1882 


6232. Treatment of India-Rubber, Gutta-Percha, 
&c.: H. Gerner, London. [6d.}—Camphor and gum kauri 
are first ground separately and then mixed with dry flour of 
sulphur free from acid, and the mixture is passed through rollers, 


An adjustable piece is 


The erds of | 2 light hydro-carbon spirit being employed to prevent clogging. 


This mixture is then employed for vulcanising the india-rubber, 
&c. Oilless and huskless seed farinas may be added to the 
rubber, camphor, gum kauri, and sulphur. This specification 
contains eleven pages of description. (December 30, 1882), 


6233. Ornamenting or Lettering Articles in 
Glass: W. B. Fitch, Deptford, Kent. [4d.|—The glass 
inits heated state is passed under an asbestos roller supplied with 
the enamelling material, and is afterwards annealed. (December 
30, 1882). 

6234. Furnaces for Melting Glass and Crucibles 
Employed therewith: W. B. Fitch, Deptford, Kent. 
(6d. 8 Figs.]—A perforated slab of refractory material is placed 
over the top of the tank. A number of tubes placed at an angle 
and extending to the bottom of the tank are employed in lieu of 
the “‘working out ring.” Suitable retorts discharge into the per- 
forated slab, or a plain slab placed at an angle may be employed. 
The walls of the furnace are strengthened by bands of asbestos, 
and the tanks are provfded with a number of tubes passing 
through it from the fire. (December 30, 1882). 


6235. Electric Arc Lights or Lamps: W. B. Fitch, 
Deptford, Kent, (2d.)—Arc lamp: A perforated dise or a 
ring of asuitable refractory material, such as asbestos, is suitably 
fixed or suspended between the carbons. The disc or ring may 
be al-o perforated horizontally. (December 30, 1882). 


6236. Machines for the Manufacture of Screws: 
W. R. Lake, London. (4. Faugier, Lyons.) [4d. 2 Figs.] 
—A washer or ring is placed upon the front part of the rollers, and 
is held in position by friction rollers carried by fixed pins. Two 
wedges are employed for maintaining the bearings of the rollers in 
position. (December 30, 1882). 


6237. Electric Lamps or Light Apparatus 
W. R. Lake, London. (i. Mondos, pains lea es Figs.J— 
Arc lamps: The arrangements for feeding the carbons and strik- 
ing the are are operated by a single electro-magnet, as described 
in Specification 5490 of 1881. The rod A, which carries the upper 
carbon-holders B, passes through a tube C provided at its lower 
end with a plate abutting against the screw E. This tube passes 
through the eye of a pivotted lever G, carrying at one end the 
armature H and at the other end a counterweight. Upon the 


Aring is made to fit close to the plunger piston by external | lever G are jointed two links ¢, abutting against a lever J, which 
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oscillates upon an arm KI fixed to the tube C, and carries the 
brake c for arresting the motion of the carbons. The electro- 
magnet L is placed in a shunt circuit. On the passage of the 
current the armature H is attracted and the tube C descends until 
arrested by the screw E, at which point the links e will pull down 
the lever J and release the brake ¢c, when the carbons will descend, 
and the current passing through them, the armature H is released 





and the arc struck by means of the counterweight. In a modifi- 
cation the rod A is formed with teeth gearing with a pinion 
mounted between two brackets fixed to the lever G. A flyer is 
attached to the axis of the pinion, and is prevented from rotating 
by a stop, which is removed when the armature H is attracted ; or 
the pinion is connected by a system of gearing to a ratchet wheel, 
which is released from iis pawl on the attraction of the armature 


H. (December 30, 1882). 
6238.* Ap atus for Discharging Firearms and 
Ordnance: N. G. Green, New York. (Partly J. L. Galt 


and J. P. Freeman, New York). (2d.j]—The ignition is effected 
by means of a current of electricity supplied by a small battery 
placed within the stock of the gun. (December 30, 1882). 

1883. 

1. Dynamo-Electric Machines: F. J. Cheesbrough, 
Liverpool. (E.R. Knowles, Brooklyn, U.S.A.) (6d. 16 Figs.) 
—Dynamo-electric generator: The core of the armature is 
formed of a series of iron rings fitted together one outside of 
another until the required thickness is obtained. These rings 
are fastened together by screws and are then cut from the outside 
and inside so that the ends of one section lap over the ends of its 
contiguous section, the two forming a lap joint, secured by pins. 
The coils are wound on bobbins provided with a flange at each 
end and with a hole passing longitudinally through them, corre- 
sponding in cross section to the core. The bobbins are then 
slipped on the two sections of the core, the intervening space 
between them being filled by U-shaped clamps and insulating 
rings that embrace the core on three sides and abut against the 
inside face of a non-magnetic wheel bolted to the shaft, and to 
which they are secured by screws passing into the two arms of the 
U. The clamps thus embrace the entire surface of the core, 
excepting the points of contact between the ends of the clamps 
and the inside face of the wheel. The field magnets are arranged 
in two sets, one above and the other below. One end of each of 
these magnets is bolted to a frame firmly secured to a solid base, 
and the magnets project from the frame towards the armature. 
Each set of magnets is bolted to a cheek-piece grooved out to 
form a U-shaped section which embraces the armature on three 
sides. A non-magnetic ring is bolted to the upper and lower cheek 
so as to steady them. Commutator: The commutatorconsistsof a 
series of metallic sectors united at their outer and inner ends to 
form adisc. The outer ends 4re united by two rings of insulating 
material one on either side, screws passing from ring to ring 
through the sectors, which are thus insulated from one another, 
The inner ends are secured by sector flanges bolted to an insu- 
lating ring bushed with a metal ring secured to the shaft by a set 
screw. The brush-holders consist of two U-shaped brackets 
embracing the edges of the disc upon opposite sides, and secured 
to, but insulated from, a crosshead bolted to the frame. A stud 
projects from eacharm of each bracket and carries a brush, the 
brushes on each bracket bearing on opposite sides of the same 
sector. The coils of the armature are wound in the same direc- 
tion, and the outside end of one coil and the inside end of 
the adjacent coil are fastened by set screws to metallic pieces 
secured to an insulatiug ring. A conductor leading to a sector of 
the commutator is secured to each metallic piece by a set screw. 
This construction allows of the parts being readily separated. 
(January 1, 1883). 


2. Storage Batteries for Accumulating Electri- 
city: F. J. Cheesbrough, Liverpool. (£. R. Knowles, 
Brooklyn, U.S.A.) [6d. 9 Figs.)—Secondary batteries: Each of 
the electrodes is composed of alternate plates or discs of lead and 
oxide of lead piled one upon the other, each electrode beginning and 
ending with a plate of metallic lead ; or ofa piece of metallic lead 
having grooves cut in its surface on all sides and filled with oxide 
of iead. The figure represents, in vertical section, one form 
of the electrode A, a number of which are combined to form a 





battery as shown. The plates are held together by lead rods 
c and a central square hole d passes down each electrode, or 
the lead rod c may be passed down a central round hole in 
each disc. The several electrodes are fitted in holes in a false 
bottom of a suitable chamber or vessel B, and their tops are 
secured by a cover similar to the false bottem. The chamber is 


charged with acidulated water and closed with a tight cover. 
(January 1, 1883). 
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3. —- or Combination of Electrical Apparatus 
and Conductors to be Used 

Electricity to Practical Use, &c.: F. J. Cheesbrough, 
Liverpool. (£. R. Knowles, Brooklyn, U.S.A.) (10d. 15 Figs.} 
—Distributing currents: The generators are arranged in a circuit 
which includes a storage battery or batteries, and which is con- 
trolled by a switch or switches. The storage battery or batteries 
are in circuit with translating devices, which circuit is also con- 
trolled by a switch or switches. The batteries may be charged in 
multiple arc and discharged in series. An automatic switch may be 
arranged to change the contacts as required. Several arrange- 
ments are shown in the drawings for distributing the current as 
required by the use of ordinary switches. (January 1, 1883). 


4. Electric Lamps of the Arc Type: F. J. Chees- 
brough, Liverpool. (2. &. Knowles, Brooklyn, U.S.A.) 
(6d. 7 Figs.J}—Are lamp: The main electro-magnet is arranged 
in the main circuit and divided into sections, each of which 
is wound in the same direction with an insulated conductor. 
The inside and outside ends of all the conductors are respectively 
joined together. The magnet A is wound with fine wire 
and placed as a shunt to the arc. The rocking lever G 
pivotted to E is connected at its ends to the movable cores of the 
magnets by pins passing through oblong holes. The clutch 
lever Fis pivotted to the lever G, and carries at its end a hollow 
receptacle M supplied with mercury to adjust the weight on the 
lever. The lever F is prevented from rising above the lever G 
byastop. The weight M abuts against a set screw, and releases 


























the rod D from the clutch lever on cessation of the current ; 
slight modifications of the clutch device are shown, but they 
are essentially similar to that described. The rods R R are insu- 
lated from the frame. The action of the lamp will be readily 
understood, the rod D being gripped when the core of the main 
magnet is drawn in, and released when the core of A is drawn in. 
When the core of A' is drawn in, the connexion between the screws 
$ S, which are tipped with platinum is broken, and the magnet 
A thrown into circuit; the rod Dis partly counterbalanced by a 
weight V sliding in a tube U and attached to the cords C. When 
the copper carbon-holder is shoved up, a hook 11 engages with 
a small bracket attached to the frames, and holds the carbons out 
of contact when not in use, and thus short-circuits the lamp. To 
adjust the centre line of the lower carbon, the tube carrying it is 
set centrally in a plate, set eccentrically in a second plate, set 
centrally in the plate M; the globe is held by a plate slipped in 
the tube carrying the lower carbon and fixed by a set screw, 
(January 1, 1883). 


6. Incandescent Electric Lamps: F. J. 
brough, Liverpool. (£. R. Knowles, Brooklyn, U.S.A.) 
(6d. 6 Figs.)—Incandescence lamps: The carbon filament 
C is supported by smaJl carbon cylinders E, being inserted 
into cavities therein and cemented with a mixture of bichloride 
of potassium, platinum black or sponge, and sugar, or a 
mixture of Indian ink and platinum or platinum black or 
sponge, and water, or water glass. The carbon cylinders are con- 
nected to the conductors by cups F soldered to the conductors. 
The cups F are slit longitudinally, and being of slightly less dia- 
meter than the carbon, gripit firmly. The filaments may be con- 
nected to the carbon cylinders in various other ways, e.g., the 
cylinder may be perforated at both ends, one end of the filament 
being inserted in one end and the conductor in the other, or the 
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carbon cylinder may be slit, the ends of the filament being passed 
into the slit, or the filament may be supported between divided 
pieces of carbon set in the cup F. The cup F may be re- 
placed by a spiral. The conductors are passed through an in- 
verted glass cup I and the glass pressed around them, or a cavity 
may be formed on the top side of the cup and the conductors 
sealed by a cement. The sides of the cup I are pressed down tothe 
bottom of a second cup J filled with a suitable cement. The lamp 
is then exhausted through either of the tubes B. The cup J may be 
formed on thecup I by turning up its sides, or a cylinder of india- 





rubber may be used. Switch: The lamp is set upon an insulating 





in the —— of 


| therein. 





base-piece having onits underside metal sectors connected to the 
conductors, and between which is a metal piece. A fixture jg 
provided at its upper side with an insulating disc into which 
metal sectors connected with the leads are set. The lamp is set 
onthe fixture and held by a pivotsecured bya screw K. By turn. 
ing the lamp round the = and lower sectors make contact and 
complete the circuit, or the filament may be short-circuited by the 
metal piece between the upper sectors. The sectors may consist 
of a series of metal points. (January 1, 1883). 


7. Feeding Paper or other Material to Printin 
and other Machines, &c.: F. Hoyer, Liverpool. 
(10d, 12 Figs.]—‘‘ Consists in improvements on Patents 2855 4.p, 
1880, 2457 A.D. 1881, and 5241 a.p. 1881.” This specification is 
described under seventeen parts. (January 1, 1883). 


8. Securing Rapid, Effective, and Economica] 
Combustion of Fuel in Furnaces for Heating, Melt- 

g, &c.; J. Howden, Glasgow. (6d. 9 Figs.|—The 
furnace front is enclosed within a casing of iron so as toform an 
air space common to all the doors or openings, or be made with 
partitions and valves. The waste gases are passed through a suit. 
able series of firebrick or other passages and heat the inflowing 
air. (January 1, 1883). 


9.* Smelting and Melting Furnaces for Ores and 
Metals: J. Swain, Oldham, (2d.)—Steam superheated by 
its passage through pipes arranged in the flues is discharged into 
passages and mingles with the highly heated gases from the fur. 
nace. (January 1, 1883). - 


10.* Tricycles, &c.: J. Cameron, Inchture, Perth. 
(2d.]}—A chain pulley is placed upon the driving shaft and a 
similar pulley upon a shaft, on which are tworachet wheels gearing 
with spring pawls pivotted to treadles, which are provided with 
counterweights or springs. (January 1, 1883). 


11. Umbrella Furniture: E. J. James, London. 
(6d. 32 Figs.)—Relates to the construction of umbrellas with 
paragon ribs, (January 1, 1883). 


.* Secondary or Storage Batteries: T. Rowan, 
London, (2d.|—Secondary batteries : Sheets of paper, cloth, 
thin sheet metal, wood, gutta-percha, or other suitable material, 
are coated with a suitable adhesive S ration such as a solu- 
tion of rubber, and finely divided lead and peroxide of lead 
are spread over them. Strips of lead may also be employed. If 
the sheets can be rendered plastic by heat, the adhesive prepara- 
tion may be omitted, the lead and peroxide of lead being pressed 
(January 1, 1883). 


15.* Suspension Devices for Heavy Bells: A. J. 
Boult, London. (H. Roy, Ste. Austreberte, France). (2d.)— 
The bell is attached toa crossbar having turned near -each end a 
journal resting upon smooth bearing surfaces, and at each enda 
pinion gearing with asegmental toothed rack. (January 1, 1833). 


16. Calculating Machines: J. Edmondson, Hali- 
fax. {ls. 40 Figs.|—This specification would require too much 
space to give a satisfactory abridgment. (January 1, 1883). 


18. Mechanism and Appliances in Connection with 
Locomotive Engines and Railways for Increasing 
the Traction Power of the Engine: H. Simon, Man- 
chester, (C. Hagans, Erfurst, Prussia). (8d. 45 Figs.|—The 
axles of the driving wheels are provided with toothed wheels at or 
about their middle that can gear with a toothed rack fixed on the 
permanent way. The axles also carry an auxiliary framing carry- 
ing in adjustable bearings wheels that can run upoo auxiliary 
rails fixed on the permanent way. Several modifications are de- 
“scribed. The racks may be formed as cast steel gratings, and be of 
bridge or trough shape, with internal or external flanges at the 
bottom, and the bars may also be of trough shape. The racks may, 
when fixed against one of the side rails, be cast in one with it or 
be secured to the side by bolts, or the racks may be built up of 
separate transverse bars secured to longitudinal bars above and 
below. (January 1, 1883). 


21. Gas Motor Engines: J. R. Woodhead, Leeds. 
(6d. 8 Figs.}—A third cylinder and piston constituting a pump 
is used for supplying two combustion chambers or cylinders with 
combustible mixture at proper intervals and under pressure. The 
piston of the combustion cylinders b are connected to the crank- 
shaft f, and each gives an impulse to this shaft once in two revolu- 
tions. Three cams operating the valves are arranged on the 
vertical shaft 0. The cam gives an intermittent reciprocating 
angular motion to a forked lever fixed on a vertical axis, on the 
lower part of which is fixed a lever having three arms, two of 
which actuate alternately two valves admitting the combustible 
mixture respectively to the combustion chambers and the third 




















actuates two Y/ slides provided with ports by which communication 
is established between the igniter and one or other of the combus- 
tion chambers. Thecam q actuates in contrary directions two 
double-ended levers which alternately open the exhaust valves 
which are closed by springs. The cam 7 actuates a valve for the 
admission of gas to the pump cylinder, the gas passing around a 
valve for the admittance of air. The quantity of gas is regulated 
by the governors 0. The action is as follows: the first cylinder 
receives its combustible charge, which is exploded, and forces the 
piston to complete its outstroke, the piston is then caused, by 
means of the momentum given to the flywheel, to make its 
inward stroke, and to expel the spent gases through suitable 
valves. Inits next outward stroke the piston draws in cold air, 
the greater part of which is expelled during the following inward 
stroke, and about the same time it receives under pressure a fresh 
charge from the pump. (January 1, 1883). 

22. Indicating and Recording Apparatus for 
Public Vehicles: W. Lloyd Wise, London. (C. de 
Cuyper, Ghent, Belgium). [6d. 12 Figs.J}—A_ suitable time- 
keeper causes a disc to complete one revolution in, say, twenty- 





four hours. A paper dise suitably divided is held firmly against 
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of the disc, anda pencil pressed against the disc traces a 
pat en line. Referring to the illustration, the shaft F passes 
to the outside of the vehicle and carries a forked lever having two 
arms carrying plates bearing the words Engaged or Disengaged, 
which are automatically operated by the hirer —— the 
vehicle, e.g., the seats may be made to tip. When the hirer leaves 
the vehicle the driver returns the shaft to its normal position, 
The shaft F also, by means of the eam G, operates the rod I and 
puts the pencil which is secured to the arm B in the engaged posi- 





tion. A second pencil is geared to the arm U, and when the 
vehicle is hired this pencil is locked and marks on the circle m 7 ; 
if the vehicle is at a standstill the pencil will mark on the circle 
ml nl or m! nl, and if it travels whilst disengaged it will oscillate 
between the two and give an undulatory line. In order to prevent 
the shaking action of the pencil attached to the arm B, the springs 
L M maintain the parts in the desired position, the cams on the 
shaft F being kept out of contact with the projections they 
actuate. (January 1, 1883). 


25." Railway Vehicles and Brake Apparatus there- 
for: H, H. Lake, London. (7. Hersee, Buffalo, N.Y., 
U.S.A.) {4d.)—Relates to the construction of the body of the 
vehicle and of the running gear and to brake apparatus which 
may be applied automatically or by hand. (January 1, 1883). 


26. Machinery for Spinning and Winding : F. 
Jenkin, Edinburgh. (Partly J. A. Ewing, Tokio, Japan.) 
(6d. 9 Figs.j}—Electromotors are used to drive the spindles, 
the armature being fixed upon the spindles. A make-and-break- 
piece interrupts the driving current when a thread breaks. 
(January 2, 1883). 

27." Combs, Prongs, or Pins for Ladies’ Wear: L. 
Birnstingl, London. (M. Birnstingl, Paris.) {2d.}—Two 
links are secured to the head of the comb, and are maintained in 
position by spiral springs. The ornament is fixed to a tube on 
the outer link, or the tube is fixed directly tothe head of the 
comb. (January 2, 1883). 


30. Refractory or Fire Bricks, Tiles, Blocks, 
Pipes, Tuyeres, &c.: J. Williams, Severpoel. [2d.J— 
Ground quartz or ganister is mixed with any thick hydro-carbon, 
and pressed ina brick and dried. (January 2, 1883). 


32.* Lemus for Dental, Surgical, and other Pur- 
erg G. . von Nawrocki, Ber (R. Telschow, 

erlin). {2d.)—A conical telescope has an inner lens with its flat 
side to the burner and an outer convex side and an outer bi-convex 
lens, and is connected to a reflector by pivotsandaring. (Jan- 
uary 2, 1883). 

33. Manufacturing Imitated Ivory: S. Hahn, Ber- 
lin. (4d.]—The object is immersed into a solution of collodion, 
gum-sandrach or shellac, and turpentine, and suddenly with- 
drawn. (January 2, 1883), 


34. Electric Lamps or Lighting Apperatus: W.R. 
Lake, London, (C. A. Hussey and A. S. Dodd, New York). 
(6d. 3 Figs,J—Are lamp: The solenoid G is arranged in the 
main circuit, and is fitted internally with an annular-shaped core. 
Within this annular core, and a little lower than the solenoid G, 
is arranged, as a shunt to the arc, a solenoid H, also having an 
annular core. These cores are connected at their upper ends by 
a piece of diamagnetic or other suitable material. Springs acting 
upon lugs on the outer core tend to force the coresupwards. The 
springs can be adjusted for currents of different potentials. Two 

















clamps I adapted to grip the rod D are pivotted to arms J, which 
are in turn pivotted to the connected cores. The upward motion 
of the pieces I is limited by stops K attached to the cores, and 
their downward motions by stops L. The parts J and I may be 
formed in one piece, and the solenoid H may be dispensed with. 
On the passage of the current the connected cores are raised and 
the clamps grip the rod D with a toggle-like action and raise it, thus | 
striking the arc. As the length of the are increases the cores are 
drawn downwards by the solenoid H (or by their own weight), and 





the arms coming in contact with the stops L cause the clamps to ' rinsed, plunged in a bath of boiling soap, washed, treated with a 


release the rod D, and the upper carbon descends until the resist- 
ance is reduced to the normal amount. (January 2, 1883). 


35. Reel for Coiling Wire Ropes on Board Ship: 
W. H. Harfield, London. [4d. 2 Figs.)—Consists of a 
flanged drum, mounted loosely on an axis and having fixed to its 
flange an annular wheel gearing with a pinion fixed on a spindle 
carried on one of the standards. (January 2, 1883). 


36.* Apparatus for the Generation and Utilisation 
of Electric Currents: S. Z. de Ferranti, London. 
(2d.J—Dynamo-electric generators: The armature of an ordinary 
alternating current generator is coupled with the armature of a 
similar generator driven in unison with it. The current generated 
in the first armature passes into the second, which thus induces, 
in the ordinary stationary conductor, a continuous current. Or 
two continuous current generators may have the conductors of 
the rotating armature coupled together instead of being connected 
to their own conmnutators. The stationary magnets of one being 
excited, a continuous current will be induced in the coils of the 
other; or a closed circuit, with an alternating current flowing 
through it, may be used to induce a current in a stationary con- 
ductor. (January 2, 1883). 


37. Chrenegre: h: A. G. Golay, Brassus, Switz. 
(6d. 6 Figs.|)—A brake with spring is so arranged that when the 
chronograph is stopped by lifting a lever, there is an increase of 
tension on the spring which causes the brake to act instan- 
taneously. A piece lifted by the lever puts the intermediate 
wheel out of reach of a pin fixed upon the centre wheel, A lever, 
lifted by an eccentric operated by a second lever, brings back the 
hand of the indicator to zero. (January 2, 1883). 


38. Vessels for Holding Mineral or other Oils or 
Liquids: G. A. J. Schott, Bradford. [6d. 7 Figs.}— 
Refers to Specification 3449 of 1880, the top of the can being fitted 
with arim or flange, and the cam witha loose well and perforated 
strainer ; other details are also described. (January 2, 1883). 


39. Carbons for Incandescent Electric Lamps: 
J. Wavish and J. Warner, London, (4d. 6 Figs.|—In- 


candescent carbons: These are each formed of a short hollow 
Fug 7 F 
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carbon eylinder having thickened ends. Transverse slots are 
made in the central portion and communicate with the hollow 


interior. Figs. 1 and 2 show clearly the arrangement. (January 2, 
1882). 
41. Window Sash and other Fastenings: J. 


Butler, Birkenhead. ([2d.)—A bolt tapered at one end 
works ina cylindrical guide, and has at its point a lip, and near the 
centre a knob which is turned over a groove when the bolt is 
pushed forwards into thecatch. (January 3, 1883). 


42,* Agugzeem for Ventilating Railway Car- 
riages: J. Livesey, London. (2d.)—A casing provided 
with suitable automatic valves is fixed to the sides of the carriages, 
and projects outside beyond the side. (January 3, 1883). 


43. Friction Device for Securing Carpet Looms 
and other Machines against Breakage: T. Hard- 
castle, Kidderminster. {4d. 3 Figs.)—A tapered bush 
fits inside the nave of the wheel and can be tightened to the 
requisite degree by means of nuts. (January 3, 1883). 


46. Manufacture of Incandescent Electric Lamps: 


J. R. H. Williamson and E. Bohm, London. [(éd. 
7 Figs.|—Incandescent lamp: The inner ends of two platinum 
wires are passed respectively through the two arms of a [T-shaped 


piece of glass, and secured by the outer ends being passed through 
arms of glass projecting from the tail of the T-shaped piece. The 
filament is then secured to the ends of the platinum wires, and 
the glass support inserted and fused in a glass globe in the 
ordinary manner. Each end of the filament is inserted in a hole 
in a flat portion of the platinum wire, and the parts cemented 
together. The diameter of the globe near to the platinum con- 
ductor is considerably reduced. (January 3, 1883). 


47.. Mariners’ Compasses, &c.: S. Heimann, Han- 
bury. (2d.]—The ordinary mariner’s compass is combined with 
automatical registering devices. (January 3, 1883). 


48. Safety Gear for Starting or Turning Engines: 
J. Musgrave and R. Gregory, Bolton. [6d. 9 Figs.)— 
A small pinion gears into cogs on the driving wheel of the engine 
orin a wheel on the main or second motion shaft. This pinion 
slides loosely on a shaft ; it can be secured by means of saw teeth 
toaclutch on the shaft. (January 3, 1883). 


49. Dynamo-Electric Machinesand Electric Motors: 
T. Rowan, London, and S. Williams, Newport, Mon. 
{4d.]—Dynamo-electric generator: A series of coils serving as 
field magnets are arranged on the insides of two upright frame 
plates, and have their cores united at the back by a series of per- 
manent magnets. The armature rotates between the magnets 
fixed on either frame, and consistsof a thin flat disc formed of a 
series of thin plates of iron or copper, insulated from each other 
by paraffined tissue. A number of sets of plates are fixed ‘in the 
form of wheel spokes,” and the alternate ends connected so as to 
form a continuous conductor with the coils of the field magnets 
by means of a suitable commutator. The armature may be 
formed of acontinuous insulated strip of sheet iron or copper 
wound upon itself till a disc is formed. Dynamo electric motor : 
This machine will also serve as amotor. (January 3, 1883). 


50. Apparatus for Seizing, Holding, Detaching, 
and Removing Light Objects: A. M. Clark, London. 
(A. Dubois, Paris.) (6d. 22 Figs.)—A nipper or clip is com- 
bined with other appliances, so adapted as to support small 
articles in shop windows. (January 3, 1883). 


51. Automatic Apparatus for Feeding Horses, 
&c.: J. P. Milbourne, Manchester. (6#.)—An apparatus 
is charged with food, and is so arranged that it will at any future 
predetermined hour discharge such food into the feeding trough, 
and consists of an arrangement of weighted levers connected to 
a small cam of a clock. (January 4, 1883). 


52,* Churning Apparatus, &c,: E, Buckland, Lon- 
don. (2d.]—A sliding hollow perforated cone is fitted over acor- 
responding fixed cone, and as it descends on to the fixed cone the 
liquid is expressed through the perforations. (January 4, 1883). 


53. Treatment of Vegetable Fibres in their Bleach- 
ing, Mordanting, Dyeing, and Transformation into 
Threads or Fabrics having the Appearance of Silk: 
W. E. Gedge, London. (L. Aubert, Lyons). [4d.]—The fibre 
is steeped in a hot bath of caustic soda, immersed in lukewarm 
hydrochloric acid, rinsed, treated with a solution of hypochlorite 
of sodium, dried, introduced in ‘a hot solution of glucose and 
steeped in a mixture of non-hydrated azotic and sulphuric acids, 


solution of tannic acid, immersed in a cold solution of double 
tartrate of antimony and potash, and carded or mixed with silk. 
The carding engines are fitted with a carding roller which returns 
the material to a lap machine, which delivers it to a horizontal 
automatic feeder. (January 4, 1883). 


54. Sewing Machines: W. E. Gedge, London. (C. 
Guy, Paris). [4d. 2 Figs.)}—The bobbin turns centrally upon a 
tube in which works the presser tube or piece and needle. The 
bobbin is provided with a groove, and is actuated by a band or 
chain. The machine is stopped by means of a screw and pulley 
by which tension is giventothe band. (January 4, 1883). 


55, eg and Dressing Stone and Apparatus 
therefor: Kellow, Penrhyndeuraeth. (6d. 6 Figs.) 
—A rotative tool is provided with adjustable and detachable 
cutters, and is arranged so that the cutters operate in a direction 
coinciding with the cleavage. (January 4, 1883). 


57. Lubricators: T. Duff, Upton, Essex.  [éd. 
2 Figs.}—One end of a syphon tube extends nearly to the bottom 
of an ordinary oil can, the other end passes through the bottom, 
and its bottom end is formed with a cone perforated with a number 
of holes, and over which screws a female cone, the apex of which 
is perforated. (January 4, 1883). 


58.* OilCans: I. Webster, Kirkstall, Yorks. (2d.)— 
The lid of the can is held in place by a flat leaf spring. (January 
4, 1883). 


59. Road Traction or Self-Propelling Engines: 
M. Shillito, Leeds. (6d. 5 Figs.|—Consists in arranging the 
wheels so that every wheel in contact with the ground is available 
for steering. The driving wheels on either side of the engine are 
driven by bevel gearing, and the steering is effected by applying 
a powerful brake to one of the bevel wheels, or by driving the 
wheels on each side of the engine by separate motors. (January 
4, 1883). 


61. Regenerative Gas Heating Arrangements for 
Heating Water or Air, &c.: E. A. Brydges, Berlin, 
(D. Grove, Berlin.) (6d. 13 Figs.}—The gases produced in the 
generator _— into a channel, from whence they pass through the 
narrow orifices of a burner into a combustion chamber, where 
they come in contact with warmed atmospheric air. After the 
mixture has been ignited the burning gases pass through cast-iron 
flues ina serpentine direction, and then through a flue into the 
chimney. The water-heating pipes are arranged in the combus- 
tion chamber incoils. (January 4, 1883). 


62, Points and Crossings for Tramways, &c,: A. 
H. Rowan, London. [é6d. 13 Figs.|—A separate apex piece 
is used, and so mounted in the body piece as to be capable of re- 
newal without disturbing the latter. A separate adjustable point 
piece is also employed, which is renewable without disturbing the 
other parts. (January 4, 1883). 


63. Adjustable 5S ers: J. Malin, Sheffield. 
[4d. 4 Ftgs.]—This relates to forming the loose jaw of a 
“Clyburn” spanner, with a slot in which takes the periphery of a 
circular nut working on a quick thread traversing screw, Asa 
modification the traversing screw may work to and fro, in which 
case the nut is fixed on thescrew, (January 4, 1883). 


Apparatus for Assisting the Starting and 





64. 

Stopping of Tramcars. &c,: B. F. Cocker, Sheffield. 
(6d. 4 Figs.]—Refers to Specification 724 of 1880, and consists in 
mounting on the axle a ratchet wheel, the pawl of which is carried 
| by a lever connected to a spring. On the axle, close to the 
| ratchet wheel, is fixed a combined internally geared wheel and 
| winding barrel connected by a chain to the other end of the 
spring. A pinion, mounted on an eccentric collar made solid with 
the shaft, is caused to gear with the internally geared wheel which 
has one more tooth than the pinion, thus giving an epicycloidal 
action and winding the chain slowly on the barrel. The reaction 
of the spring pulls round the ratchet and with it the axle, (Jan- 
uary 4, 1883). 


65. Motive Power Engines: C. Ingrey, London, 
|} and W. Adlam, m. (10d. 24 Figs.j}—The generator is 
| fitted with water vessels from which steam is generated. The 
steam is then mixed with the products of combustion, and is used 
todrive the engine. As will be seen from Fig. 1, ais a furnace 
provided with grate bars, and a pipe c through which the fuel 
isfed. An opening d capable of being hermetically closed admits 





of access to the furnace, e isa similar opening for the removal of 
ashes from the ashpit f. After lighting the fire, the door ¢ is 
left open to create a draught, the products of combustion passing 
through pipe g to a flue. The door and flue are then hermetically 








closed and air pumped through g andh. The products of com- 
bustion then pass into a pipe ¢ fitted at its upper end with a valve. 
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The steam from *& passes into space J, and thence to the dome m. 
When the pressure of the products of combustion exceeds that of 
steam, the valve opensand allow of their entering the dome. The 
deflector n tends to throw down any solid particles. The com- 
bined steam and products pass through an opening p to a chamber 
fitted with a strainer r. The pump for supplying air is shown 
in Fig. 2, and consists of the compressing pumps @ b, the pistons c c 
of which are connected by the rod d, operated by the engine ; e e 
are airinlet valves, ff are outlet valves through which the com- 
pressed air passes to the outlet pipe gg. Water circulates through 
the jackets A ht. The levers ¢ ¢ and cams j j! serve to throw 
the pump out of action by preventing the closing of the valves 
ee. The distributing valve, actuated by the governors of the 
engine, consists of a cylindrical valve, having a lateral port 
arranged within a cylindrical casing provided with two openings, 
one leading to the space beneath and the other to the space 
above the firebars of the generator. Fig. 3 shows in sectional 
elevation the automatic cut off, A partly cylindrical valve A 
works in a casing provided with the ports C, D, E,and F. Gis 
a slide valve, capable of closing the supply port H, arranged to be 
operated by a lever, attached to a sleeve K, fitted with a disc 
plate having a notch. The valve A receives a reciprocating 
motion from the spindle O through a connecting rod and lever, 
carrying at its opposite end a pawl set by a spring to engage with 
the notched disc plate by which the valve G is operated in one 
direction ; the disc plate is moved back by a second spring, thereby 
affecting the cut off. The governor of the engine is arranged to 
operate a lever, giving motion to a toothed wheel gearing 
with a quadrant carrying a pin which raises an inclined part of 
the pawl, and so clears it from the notched disc-plate, sooner or 
later, according to the speed. (January 4, 1883). 


67. Governors for Steam Engines, &c.: R. E. B. 
Crompton, London, and J. W. Kempster, Chelms- 
ford. (6d. 3 Figs.)—The movements of the regulating appa- 
ratus are controlled by a dash-pot consisting of a piston P (shown 
in section in Fig, 2), fitting accurately ina cylinder C, and provided 
with ages hl h2, through which the liquid contained in the 
cylinder flows so long as the rate of movement of the piston is 
normal ; should this, however, become excessive the valve V closes 





the passages and arrests the motion of the piston. Where it may 
be necessary to allow for a sudden movement of the governors, the 
pipe I, Fig. 1, is provided, which allows the fluid to traverse the 
passage A, the quantity of fluid which shall pass in a given time 
being regulated by the screw V. To provide against the breaking 
of the governor strap, a second valve is used, which is held from 
its seat by a rod connected to a lever, provided at its outer end 
with a pulley bearing on the governor strap. A spring in tension 
tends to close the valve. (January 4, 1883). 


68. Mowing, Reaping, and Sheaf-Binding Machi- 
nery: J. E. Phillips. London. {6d. 6 Figs.|—The 
draught pole is attached to the main frame at a point midway be- 
tween the axle and the front of the frame. The driver’s seat is 
carried by a bridge from the axle, so that its weight tends to 
lighten the draught pole. The elevating and binding mechanism 
framework is attached to the gearing frame, and the cutter bar 
connected to the inner roller; this roller is at the inner end of 
the cutter bar, and together with a second roller carries the de- 
livering apron composed of links carrying bars mounted trans- 
versely. (January 4, 1883. 


75. Apparatus for Oiling Crank-Pins, &c.: W. P. 
Thompson, Liverpool. (C. H. Parshall, Detroit, Mich., 
U.S.A.) (6d. 2 Figs,)—This consists of a stationary reservoir, 
two or more telescopic tubes connecting it with the crank-pin, 
and a transparent water chamber located between the reservoir 
and the crank-pin through which the cil passes in visible drops. 
The feed is regulated by a screw plug valve. (January 5, 1883). 

78. Electric Fire Alarm Apparatus: W.C. Gordon, 
London. [id. 1 Fig.|—Consists of an arrangement of indica- 
tors, switches, and bells by which an alarm can be given from 
any floor of a building. (January 5, 1883). 


80. Curling Tongs or Irons: C. Carter, London. 
{4d. 6 Figs.]}—These have one handle only, the blades being 


closed by aspring. (January 5, 1883). 


81. Buckle Locks: W. A. Shaw, Nottingham. 
(4d. 4 Figs.|}—The buckle tongue forms a rigid sliding bolt in a 
swiveiling lock case, and is capable of being locked after being 
placed in position. (January 6, 1883). 


84. Apparatus for Making Flat Wire Ropes: J. 
Lang, Wakefield, and J. Lang, Hyde, Cheshire, [éd. 
4 Figs.!\—The round ropes of which the cable is composed are 
compressed to a uniform width by hydraulic pressure, The rope 
is then ‘‘opened up” and bound together by single or double 
flanged steel binders, and afterwards passed through a frame 
provided with top, bottom, and side rollers. (January 6, 1883). 


85. Folding Boxes: A. A. Barratt and G. Green- 
shields, Ditton, Surrey. (4d. 7 Figs.|—Relates to boxes 
having articulated top, bottom, and side pieces hinged together 
by canvas or other suitable material. (January 6, 1883). 


92. Carpet Looms: G. W. Grosvenor and J, Bed- 
ford, Kidderminster. [6d. 6 Figs.|—Extra gear shafts 
worked by cams are so timed as to cause alternate warp stuffing 
threads or alternate series of warp threads (drawn through the 
gear shafts), to remain below alternate back-weft threads or series 
of back-weft threads, (January 6, 1883). 


97. Manufacture of Aluminium and Alloys of 
Aluminium : W. Weldon, Burstow, Surrey. (2d.)— 
Native or artificial cryolite is fused with either the chloride, 
bromide, iodide, or sulphide of either calcium, strontium, barium, 
potassium, or sodium. The product is then treated at a suitably 
high temperature with either sodium or manganese. (January 8, 
1883). 

101. Application of Eosine in Photographic Pro- 
cesses : é: D. Abel, London. (/. 4. pre pane Clayton, 
Paris.) [(4d.)—Relates to the application of eosine combined 
with ammonia as a vehicle to the gelatino-bromide process. 
(January 8, 1883). 


103. Producing Designs or Patterns on Glass, 
Glazed, and Enamelled Surfaces: D. Reich, Berlin. 





(2d.]—Consists in covering the parts which are to form the pat- 
tern with a paste of refractory material, then coating the entire 
article with a glass-staining colour, burning in the latter, and re- 
moving the paste. (January 8, 1883). 

105. Apparatus for Regulating the Supply of Gas 
and Air to Gas Burners: J. Lewis, Brockley. (td. 
5 Figs.]—Refers to Specifications 1665 of 1881 and 1403 of 1882, 
and consists in passing the gas into a mixing chamber, capable of 
being enlarged or contracted, where it is mixed with an induced 
current of air; from this chamber the mixed gas passes by a series 
of nozzles into other chambers until the required pressure is 
attained. (January 8, 1883). 


106. Petroleum Lamp and Apparatus Connected 
therewith: H. H. Lake, London. (A. A. Lamarre, 
Mehun-sur-Yedre, France), (6d. 6 Figs.)—The lamp standard is 
provided with a toothed rack which permits the lamp, fitted with 
a spring catch, to be vertically adjusted. (January 8, 1883). 


109. Ploughs: T. Sheldrake, Ipswich. [6d. 4 Figs.] 
—To divide the furrow slice the plough-share and breast are 
fitted with a series of outwardly projecting cutting blades, placed 
so that they will present their cutting edges at about right angles 
to the winding furrow slice. (January 8, 1883). 


116, Two-Wheeled Vehicles: H. E. Newton, Lon- 
don. (E. Storm, Poughkeepsie, New York, U.S.A.) (6d, 4 Figs.) 
—Consists in combining with the shafts, or a pole, secured 
to the axle, side bars also mounted on the axle, and springs 
connecting the side bars with the body, the object being to avoid 
the swinging action peculiar to two-wheeled vehicles. (January 
9, 1883). 


149. Machine for the Manufacture of Screw 
Bolts, Rivets, Spikes, &c.: W. Barwell and T. John- 
stone, Birm nag (6d. 6 Figs.)—Relates to machinery 


for forming the heads on heated blanks, and consists of a vertical 
main slide, working in guides in the fixed frame, actuated by a 
double cam on a horizontal shaft, and carrying at its lower end 
the heading die. A sliding bar working within the main slide 
carries the heading tool, and is worked by a cam situated between 
the double cam working the main slide. The blank is carried in 
a horizontal sliding saddle worked by a hand lever. (January 10, 
1883). 


205. Posts for Supporting Wires for boy vies mara 
and other Electrical Purposes and Electric ps: 
Cc. E. J. May, Charlton, Kent. [id. 6 Figs.|—The upper 
end of each section is tapered to a reduced diameter at the top. 
The lower end of each section fits over the tapered end of the 
length below, and has one or two longitudinal slots init. A ring 
is driven on to the split part and secures the whole firmly 
together. (January 13, 1883). 


223. Double Lock Universal Joint for Coupling 
Pipes, &c.: R. Watkinson, Salford. {6d. 6 Figs.)— 
Referring to Specification 1823 of 1876 the inventor states ‘the 
joint is made ina similar way and brought up by similar means, 
but when the joint is drawn firmly up it isthere fastened instantly 
bya double snap lock.” (January 15, 1883). 


232. Manufacture of Carbonate of Strontia: D. 
Urquhart, London. (4d.)|—This is obtained by treating 
“* celestine” with carbonate of soda, or by mixing ‘‘celestine” with 
black ash and carbonaceous matter, roasting the mixture, and 
treating the results with water to remove the soda salts, then 
drying the carbonate of strontia; or by converting the sulphate 
or sulphide into aluminate and decomposing it by carbonic acid 
oran alkaline carbonate. (January 15, 1883). 


340. Coke Ovens: R.H. Brandon, Paris. (FE. Franzen, 
Liége). (6d. 11 Figs.)—Consists in arranging a series of vertical 
combustion chambers outside the oven and parallel with its walls 
and connected therewith by inclined flues, and also connected 
with the upper part of the oven. The lower extremities of the 
vertical chambers terminate in a horizontal flue and are in com- 
munication laterally by horizontal flues with the atmosphere. 
Where a group of ovens are built a connecting flue at the top serves 
to pass the superfluous gases from one into the combustion 
chambers of any of the others. (January 20, 1883). 


635. Satchel for Carrying Music, Drawings, &c.: 
C. A. Morris, London. |4d. 2 Figs.J|—‘‘In shape it is 
somewhat cylindrical,” having a flat bottom with a lid at either 
or both ends. (February 6, 1883). 


706. Colouring Matters Suitable for Dyeing and 
Printing : I. Levinstein, Manchester. [4d.|—Relates to 
a method of producing sulpho acids of beta naphtol, and of ob- 
taining red colouring matters by combining these acids with cer- 
tain diazo compounds. (February 9, 1883), 


836. Gas Motor Engines: J. Imray, London. (/. 
Schweizer, Paris.) (4d.]—Refers to a modification of the inven- 
tion described in Specification 742 of 1883, and consists in com- 
bining together an apparatus for compressing the air and the 
engine worked by it andgas. (February 15, 1883). 


1580. Fastenings for Gloves, Boots, Shoes, &c.: E. 
D. J.N. Neupert, Ottensen, Prussia. (4d. $ Fiys.J)—A 
movable lever is attached to one part of the ylove and is drawn 
through a hole in the other part; the lever is then turned over 
and drawn back as far as permitted by a slot or shoulder piece. 
(March 28, 1883). 

1910. Screw-Cutting Machines: A. M. Clark, Lon- 
don. (L.E. Lepine, Paris). (6d. 9 Figs.|—Consists in making 
the rate of motion of the slide rest depend upon the degree of 
obliquity in a horizontal plane given to a leading bar fixed upona 
slide mounted to slide in ways beneath the slide rest and in a 
direction perpendicular to its motion. (April 14, 1883). 


1983. Manufacture of Subterranean Electric 
Cables: H. J. Allison, London. (S. F. Shelbourne, New 
York, U.S.A.) [6d. 10 Figqs.}—Conductors: To maintain the 
conductors at an uniform distance apart annular notched tem- 
plates of hard rubber are employed, as shown in the figure at a 
and 6. As the notches of each successive series of templates 





are filled, they are moved circumferentially around the wires of 
the series within them, thus causing the wires to pass in spirals 
of opposite directions. The skeleton cable is insulated with a 
composition constituted of paraffine, resin, or asphalte, and the 
distillate of the residium of petroleum. (April 19, 1883). 


2050. Glass Lamp Chimney: P. A. Bayle, Paris, 
{4d. 2 Figs.|—The conical convergent divergent chimney con- 
sists of two truncated cones meeting at their smaller bases. The 
convergent cone rests on a cylinder, and the divergent cone is 
produced to the height required. (April 23, 1883). 


2143. Clinometer Compass, &c.: W, R. Lake, 
London. (F. F. Macyeorye, Hawthorne, Victoria, Australia), 





(6d. 18 Figs.)—Several modifications of a clinometer com- 
pass or altazimuth instrument are described and illustrated, 
together with a method of determining the exact path of a bore 
hole. (April 27, 1883). 


2205. Dynamo Machines and Lamps Connected 
therewith : 8. Pitt, Sutton. (1. Da/t, Greeneville, N../., 
U.S.A.) (6d. 8 Figs.}—Dynamo electric generator: As will be seen 
by the illustration the armature consists of an iron ring A having 
cast upon it the dividing sectors F, within which are placed the 
angular non-magnetic projections G. The metallic portion of the 
armature is circumferentially grooved, as shown at J, to prevent 
lateral currents. Thering is carried by a double spider frame B 
provided with arms L. In winding the bobbins, plates of iron are 
interposed circumferentially and laterally between the coils of 
wire. The field magnets are “of any suitable construction.” 
Arc lamp: The solenoid A, Fig. 2, has a soft iron core B, through 
which the carbon-holder C, guided by the rollers 7 7, slides. The 
rings @ @ embrace the carbon-holder, and are connected to the 
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core by armature levers DD. The weight of the core is carried 
by the springs Q. The high resistance coil E, placed as a shunt 
to the main helix, serves to induce in the core B magnetism of 
opposite polarity to that induced by the main helix A, tending to 
lift the carbon, and by this means the length of the arc is main- 
tained constant. So long as the arc is normal the attraction of 
the core B retains the armatures D, and with them the carbon- 
holder, in position. In a modification the high resistance coil is 
dispensed with, and aspring contact piece attached to the core is 
so arranged that as it rises it cuts coil after coil of the solenoid 
out of circuit, thus weakening it ; the carbon is raised by two 
cam-shaped clampsattached by links to the core. The clutch device 
may be operated by a vibrating armature attracted by an electro- 
magnet, adjustable vertically, and having the end of its core 
curved tocorrespond to the arc swept by thefree end of the arma- 
ture. (May 1, 1883). 


2241. Furnaces for Steam Boilers, &c.; F. C. 
Glaser, Berlin. (C. 4. Petzold, Berlin.) (6d. 6 Figs.J—In 
a furnace for consuming its own smoke heated air is caused to 
enter in jets through hollow perforated cast steel rings at the 
bridge, which are cooled by water. The rings may be replaced 
by perforated firebrick tubes having internal helical divisions, 
(May 2, 1883). 


2297. Frames, Supports, or Bearers forthe Shaft- 
ing, Bushes, Tie-Bars, or Connecting Pieces or Sup- 

orts of Looms and other Machines: J. H. Johnson, 

ondon. (P. I. Garin-Moroy, La Vallée-auz-Bleds, France.) 
(6d. 18 Figs.)}—The bearings are made with contractile sockets, 
and are rendered elastic by cutting away a portion of them. The 
plummer blocks are pivotted so as to form an adjustable bearing, 
(May 5, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 


THE AMSTERDAM EXHIBITION.—A gold medal has been 
awarded to the Johnston Harvester Company for their 
exhibits of reaping and mowing machines. 





Tue Votta Prizk.—The Volta prize of 30,000 francs, 
or 1200/., will be awarded by the Academy of Sciences, 
Paris, in December, 1887. It is to be given for the 
economical application of electricity to one of the follow- 
ing objects: The production of heat, light, chemical 
action or mechanical force, the transmission of messages, 
or the treatment of the sick. The competition is open to 
scientific men of all nations, but no communication re- 
ceived later than June 30, 1887, will be attended to. 


Messrs. H. E. Moss anp Co.—In their half-yearly 
circular Messrs. Moss and Co., of Liverpool and London, 
report the reaction which occurred in the shipbuilding 
trade in June last, is passing away without the disastrous 
results which were apprehended, and that there is a 
prospect of getting through the crisis with less calamity 
than was at first expected. With a few exceptions 
builders have work in hand for several months to come, 
but still there is an increasing anxiety among them to 
book orders, and prices are consequently easier. The 
circular contains the description of 409 vessels on sale, 
including 204 iron screw steamers, 20 screw launches, 
29 iron screw tugs, 7 wood screw tugs, 32 screw yachts, 
24 screw lighters, 35 paddle steamers, 19 river boats, 
28 paddle tugs, and 11 dredgers and hoppers. 


SUBSIDIARY STEERING APPARATUS.—The well-known 
method of steering a ship when the rudder is disabled, 
by towing astern a large body such as a spar or a boat, by 
means of two cables, one from each quarter, and paying 
out and hauling in the cables alternately according to 
the side upon which it is desired to bring the strain, has 
been worked out by Messrs. Philps and Forrester, of 
Liverpool, in the form of a permanent appliance, which 
also serves the purpose of a life raft. For a ship of 
moderate size it consists of an elliptical pontoon 5 ft. lon 
and 3 ft. 6in. deep, which is thrown overboard and towe 
by ropes connected to the wheel chains, or manipulated 
by tackles. Water enters one portion of it through two 
holes and thus ballasts it. When it is employed as a life 
raft the holes are plugged and the pontoon floats on its 
side, carrying a grated deck. At a trial of the apparatus 
lately made in the Mersey by the screw tender Flying 


Breeze, very satisfactory results were obtained, 
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MACHINE TOOLS.—No. VIII. 
By J. Ricuarps. 
PLaninGc Macutnes—(continued). 

Tue precision of stroke, that enables a tool to 
stop continually at one point, is a result of double 
bands, high speed, and differential shifting. When 
all these are carefully applied a machine can be 
made to stop and reverse with precision enough, 
so that keyways can be planed into a ‘single hole,” 
the diameter of which equals the width of the key. 
This assertion is made after many experiments with 
the shifting gearing shown in Fig. 45, the tappet 
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rod a being moved or struck at the same speed as 
the tool movement. 

This arrangement of such gearing has only 
recently come into use and desires careful atten- 
tion. It is in most respects better than any that 
has preceded. The cost of construction is trifling 
compared to some other modifications, while the 
functions filled are complete. The bands are 
shifted one at atime, one before the other alter- 
nately to the pulley c, whichis the driver. When 
shifted either way the forks e are firmly locked in 
position and cannot be moved except by the slide- 
bar m. This slide-bar, after shifting the forks e, is 
free to move on, and can be drawn away from 
between the shifting forks, a matter of considerable 
importance, because if the tappets overrun no harm 
is done, and in case of bands slipping they are 
allowed ample time to reverse the machine. By 
placing the pivots o o on the opposite side of the 
bar m, the arms e are lengthened and the curve at 
sis less sharp. These and other details of metal- 
planing machines have never met with the careful 
consideration bestowed on many, or even most, 
kinds of machinery. They seem to have been mcre 
the result of accident than design, until the experi- 
ments and improvements made by Messrs. William 
Sellers and Co., of Philadelphia, twenty years ago, 
and since then. We do not know that this firm have 
ever made claim to the invention of double bands, 
high speed of first movers, and differential shifting 
gearing. The matter is stated here solely from 
personal observation of American tool practice. 

Another improvement of considerable value, 
before mentioned, is the method of operating the 
tool feed separate from the band shifting appliances, 
The advantages of this consist in relieving the 
tappets on the platen from the heavy duty of operat- 
ing the feed, permitting the belt shifting gearing to 
be operated by hand, and allowing the feed motion to 
yield in case of accidental obstruction. The difti- 
culty of preventing tappets from slipping is well 
known, and the advantage of being able to stop 
and start a machine independent of the overhead 
gearing is sutliciently obvious, especially in the 
case of large heavy machines. These several 
features taken separately may not much affect the 
working of a machine, but collectively, they do ; 
adding to the accuracy of action and the rate of 
performance. 

The development of a machine seems to be sepa- 
rated into two stages or divisions, the inception of 
a designer, or, as we may say, the invention of a 
principle, or mode of operatang, and the improve- 
ment of details. This is true of nearly all distinct 
machines which have passed into that stage called 
‘* standard.” 

The steam engine, for example, considered as an 
abstract invention, was completed by Watt more 
than eighty years ago, but in its concrete form it 
has been nearly doubled in efficiency and usefulness 
during a period of twenty years past. We include 
in this remark adaptation to purpose, and reduced 
cost of construction, with increased economy of work- 
ing. To produce these latter results there have been 





applied all the means known to science, coupled 
with the best constructive skill in all countries. 
Applied to metal planing machinery the same rule 
holds good, but not in the same degree. The concrete 
form, though involving but a fraction of the in- 
tricacy pertaining to the steam engine, is far from 
having reached a similar development. The 
guidance and support of tools for preparing flat 
surfaces, if taken up and treated in the same com- 
prehensive way the steam engine has been, would 
no doubt lead to a considerable change of present 
methods. 

The reversing gearing of planing machines, for 
example, involving the speed and time of movement 
of platens, belts, and rotary parts, the momentum 
and inertia of the platen and its load, on the for- 
ward and back stroke, the relation of movement 
between the platen and shifting forks, forms a pro- 
blem that may be compared to link motion for 
valves. One has become a scientific problem, the 
other has remained mainly a matter of experi- 
mental expedients; the difference is owing no 
doubt to the relative importance of the two things. 
The running platen carrying the work under fixed 
tools has so long remained a principle of planing 
machine practice that we may safely infer there are 
some strong reasons in favour of this method. 
These reasons or conditions we carefully sought 
for and attempted to explain in ENGINEERING some 
years ago.* Something may beadded here. With 
a carriage machine the stroke or space required for 
movement is double the length of the work. A 
machine to plane 20 ft. long, requires more than 
40 ft. in length of floor space. The weight of the 
work together with massive platens has to be moved 
backward and forward for the tool action, which 
seems in comparison an insignificant matter. The 
cutting speed has to be diminished as the weight of 
the work and platen increases, until the only means 
of performing a reasonable amount of work is by 
rapid feed and enormous strain upon the tools ; 
the larger and heavier the work the weaker tool 
supports become. What there is in the carriage 
method to compensate these several objectious it is 
not easy to discover, yet there are reasons beyond 
doubt why this method has been so uniform, and, 
as we may say, universally followed. Principal 
among these reasons is, no doubt, the possible 
operation of tools in three planes or on three sides 
of a piece, as indicated in Fig. 46. By mounting 
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tools on the standards a and on the crossbeam ¢, a 
piece e can be planed on three sides without being 
loosened or moved. This consideration may be 
safely set down as the principal one at the present 
time in favour of running platens or carriages. _ It 
has also led to the various attempts by machine 
tool makers to construct machines with a fixed bed, 
the upright standards and crosshead having a 
traversing motion. 

Why this last named modification has not attained 
more success it is also hard to explain ; it is certainly 
that arrangement of a machine which the conditions 
of use suggest. The mechanical difficulties to be over- 
come are many and great, so also is the economical 
one of first cost. With moving standards the driving 
power, it has been thought, must be applied at each 
side of a machine, and at points far enough apart to 
receive the work between, at least this has been the 
method of construction in such machines as have 
been made and designed, among which may be 
named those of Messrs. William Sellers and Co., of 
Philadelphia, U.S., and Mr. Hulse, of Manchester. 
One of the first-named machines was exhibited at 
Paris in 1867. The housing, so to call it, of such a 
machine, moving on gibbed ways at each side of the 
work, and rigidly connected at the top, cannot well 
* See ENGINEERING, vol. xix., page 136, 








be carried by two screws or two racks, one at each 
side, because the slightest wear of either would 
throw all the stress on one side, produce a torsional 
strain, and soon spoil all. 

Another reason why carriage planing machines 
have best succeeded is that tool slides or sliding me- 
chanism to carry tools, could not be made perfect 
enough to produce true work. The planing ma- 
chine had to generate itself, so to speak. The 
accurate fitting introduced by Sir Joseph Whitworth 
enabled him to produce the first successful machine 
for planing with moving tools, namely, the shaping 
machine. Imperfect surfaces also compelled the 
employment of what may be called gravity bearings, 
wherein a constant force acting in one direction, as 
in the case of a common planing carriage, produces 
tolerably true movement, in a degree, irrespective 
of the truth of the ways. 

This matter has been previously alluded to in 
connexion with sliding ways, and is no doubt 
among the causes that have given us the common 
type of planing machine. 

Now, when slides of almost any length can be 
prepared true enough to carry tools at any distance 
from the ways that convenience may demand, we 
see an increasing tendency towards tool movement. 
Massive planing machines, with platens weighing 
from 20 to 50 tons, are seldom made, and, when 
made, are among the first to become idle in an 
engineering works. 

In England the ‘‘ moving tool system” has made 
more progress than in America. Machines of the 
kind are becoming common under various modifica- 
tions, and there are indications that in a not distant 
future the enormous platen machines will not only 
be no longer made, but will be forced out of use 
by reason of their slow performance. Large pieces 
are usually soft, and the parts requiring planing 
are not so large, sothat a tool movement of 15 ft. to 
20 ft. a minute, taking light cuts, will perform more 
than heavy cutting at a rate of 6 ft. to 12 ft. a 
minute. The strain upon tools is generally as 
their speed, that is, the amount of feed and the 
depth of the cut is in proportion to the movement. 
As the strain increases the work becomes more im- 
perfect, and must be gone over oftener than when 
light cutting is done at a higher rate of speed. 
These conditions favour tool movement. Figs. 
47 and 48 contain a suggestion respecting planing 


Fig. 47. 











machines which has grown out of the several pro- 
positions that have preceded. The flat bearings 
at aa, their faces normal to the line of principal 
strain, would certainly be better than angular 
ways, such as now employed in the Hulse 
machines. A single driving screw c, in the centre, 
would avoid a twisting strain upon the carriage 
already alluded to, and the cost of construction 
would be but little, if any, more than for a carriage 
machine. The weight would be less. The writer 
proposes at an early time to reduce this method to 
a practical test. 

In experiments already made the success with 
moving tools has been more than was expected. 
Machines to plane 20 ft. long and 4 ft. wide have 
been made on the plan shown in Fig. 49. The 
overhang from a to ¢ is made one-third more than 
the distance from e to 0, and with this proportion 
there is no difficulty in doing work at the outer 
extreme of the teol traverse. The length of the 
carriage is one-fourth more than the overhang. 
The first conclusion respecting a machine thus 
arranged is that the projecting arm or bracket m 
would not have the required rigidity, but if the 
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‘*compensation” is taken into account, and com- 
parison made with a common shaping machine, it 
will be seen this objection is more fanciful than 
real. The stroke from end to end is made under 
uniform conditions, while with a shaping machine, 
where the overhang is much the same, the condi- 
tions as to rigidity alter throughout, the stroke 
being less rigid as the distance from the sliding 
ways increases. This tends to produce uneven or 



































imperfect work, and always does so when a shaping 
machine is worked at a full stroke. This is not, 
however, the principal difference in the two 
methods, which, for distinction may be called 
‘* cross stroke,” and ‘‘ parallel stroke.” 

The saddle or carriage n is employed for cross 
stroke machines the same as in Fig. 49, but not 
with such substantial gibbing and bearings as are 
shown. Inaddition to this there are the cutter bar 
slides on top. Instead of one set of sliding ways 
there are two, so that on the whole the chances of 
rigidity are in favour of parallel motion as in 
Fig. 49. This has been fully borne out by experi- 
ment, as before mentioned, with machines of various 
sizes, the result always being a matter of surprise. 








THE SWISS NATIONAL EXHIBITION 
IN ZURICH. 

THE Swiss Exhibition, which is being held in 
Ziirich this autumn, appears to be in every sense 
successful, and is well worth a visit from any one 
whose summer excursion takes them within reach 
of the pleasant and picturesque town in which it is 
being held. Those who have visited Ziirich will 
remember that the town lies on two rivers, the 
Limmat (which runs out of the Lake of Ziirich) and 
the Sihl, which joins it towards the north of the 
town. The handsome railway station lies just 
between the two rivers, a third of a mile or so from 
their junction, and the site of the Exhibition and 
its grounds is the triangle of land included between 
the station buildings on the south and the two 
rivers on the eastand west. This situation, besides 
having much natural beauty, has an advantage in 
point of convenienee of access which will not be 
underestimated by any who remember the long 
ride out of Diisseldorf or Brussels before their ex- 
hibitions could be reached. 

The main building or ‘‘ Industry Hall” of the Exhi- 
bition is a building about 575 ft. long by 190 ft. wide, 
made slightly enough externally, but without any 
pretensions to special architectural merit, not being 
intended to be permanent. This building contains 
the exhibits of all the sections except those having 
separate pavilions in the grounds, and those more 
or less directly connected with engineering. These 
latter are housed in a Machinery Hall, built upon 
the west side of the Sihl, and approached from the 
grounds of the Industry Hall by a couple of bridges 
constructed specially for the purpose. The Ma- 
chinery Hall and its annexes cover more space 
than the main building just mentioned. The hall 
is in the form of an L, the one limb being 544 ft. 
by 150 ft., and the other 456 ft. by 165 ft., and 
each consisting essentially of a nave about 80 ft. 
wide, with aisles on each side. The whole build- 
ings on this side of the river cover a space of about 
23,600 square yards. The sections represented on 
this space are chemistry, raw materials, leather, 
constructive materials, architecture, civil engineer- 
ing, transport, machinery, metallurgy, arms, agri- 
culture, food, and hygiene. 

The Ziirich Exhibition, at least so far as the 
sections affecting engineering are concerned, is dis- 
tinguished by the very high average quality of the 
exhibits. There are few absolute novelties, or 


objects that are in themselves specially striking, 
but, on the other hand, there is an almost entire 
absence of low class work or conspicuously inferior 


designs, such as are often so numerous at shows of 
this kind. We do not remember before having 
seen an exhibition at which this characteristic of 
general excellence was‘so striking. There are, of 
course, some firms, mostly well-known ones, whose 
work distinctly excels both in design and quality, 
but they are not separated from the rest by any 
impassable gulf of difference, and even at the 
bottom of the scale are found very few exhibits 
which were not worthy, on their own merits, of a 
place in the Exhibition. 


Civit ENGINEERING. 

Switzerland being the country of all others, at 
least on this side of the ocean, where civil engi- 
neering work has been attended with the greatest 
difficulty, and where, perhaps for that very reason, 
the carrying out of such work has been most essen- 
tial, we naturally look first at the exhibits in Group 
20, Ingenieurwesen. The group is divided into four 
sections, road works, railway works, river works, 
and iron works, in all of which drawings, photo- 
graphs, models, and descriptions give a pretty 
vivid idea of the difficulties of thé work undertaken 
and the laborious way in which these difficulties 
have had to be overcome. 

In connexion with road works—which are now in 
Switzerland, as with us, rather matters of history 
than of present practice—models and drawings of 
some of the old covered timber bridges are very 
interesting, as illustrating details of engineering 
construction in wood in the early part of the pre- 
sent century and earlier. Among others the draw- 
ings of the well-known Spreuer-briicke, in Lucerne, 
with its arch of six thicknesses of flat timbering, 
and the model of the Sitter-briicke, at Bischofszell, 
are particularly interesting. A great contrast to 
these is presented by the drawings (exhibited by 
the contractors, Messrs. Ott and Co., of Bern) of 
the Schwarzwasser Viaduct, constructed by them on 
the Bern-Schwarzenburg road. This bridge is a 
light wrought iron arch (resembling the Javroz 
bridge built by the same contractors, but larger), 
of 374 ft. span, with a rise of 70 ft. The height of 
the road above the valley is 207 ft., and the breadth 
of the roadway 19.7ft. The total length of this 
bridge is 548 ft., its situation is 2150 ft. above the 
sea. The interest of the exhibit is considerably 
increased by its including drawings of the scaffold- 
ing, &c., as well as of the bridge itself. We did 
not see among the exhibits, by the way, any men- 
tion of a road about which so many Englishmen 
are interested, viz., that from Visp to St. Niklaus. 
No doubt there will come a time when travellers 
will not have to pay so heavily as at present for 
the small interests of the St. Niklaus Commune! 

In the railway work section the exhibit which 
will naturally excite most attention is the splendid 
collection of plans (scale y;'55) exhibited by the 
Gothard Railway Company, along with photographs 
of the works, bridges, &c., working drawings of 
some of the latter and a collection of minerals from 
the various tunnel works. It seems to be only 
now beginning to be recognised that although there 
is no doubt something fascinating about the big 
tunnel and its Gifficulties, yet the really most in- 
teresting part of the work lies outside the tunnel 
itself. The laying out of the approaches to it on 
both sides, and especially the daringness of the 
spiral tunnels and the apparent impossibility of the 
triply terraced railway—three levels one above 
the other, simultaneously visible and all to be 
traversed in succession by the train—are together, 
whether on paper or in reality, much the most 
impressive part of the work. It is a very odd 
experience to hold a compass in one’s hand while 
passing through one of the spiral tunnels, and to 
watch the needle apparently boxing the compass of 
its own accord, for the turning of the train is so 
continuous as not to be sensible. 

The ‘‘Compagnie des Chemins de fer de la 
Suisse Occidentale et du Simplon” sends draw-: 
ings of the projected Simplon Railway from 
Brieg according to the most recent schemes, with 
sections of the whole line including the tunnel, 
this latter 19,795 metres, or 12.3 miles long, about 
half in Switzerland and half in Italy. 

The Collectiv- Ausstellung der Schweizerischen 
Specialbahnen is very interesting, although of course 
with little application to any probable wants of our 
own country or colonies. A note of the leading 
features of the exhibiting railways may not be unin- 
structive ; they are as follow: 

1, Aarganische Seethalbahn (Lucerne-Lenzburg). 


in process of construction. Its length is 42 kilo- 
metres (26} miles), maximum gradient 3.5 per 
100, or 1 in 284, minimum radius 160 metres or 
525 ft. 

2. Appenzellerbahn (Winkeln-Herisau-Urniisch), 
—This is a metre gauge railway 14.7 kilometres 
(8.9 miles) long, with a maximam gradient of 3.8 
per 100, or 1 in 26.3, and a minimum radius of 
84 metres, or 275 ft. It was opened in April, 
1875. 

3. Wedensweil-Einsiedeln Railway.—This  im- 
portant little line was opened in May, 1877, 
arranged to be driven by screw-wheel gear, but is 
now worked simply in the ordinary fashion. It is 
of normal gauge, 16.6 kilometres (10.4 miles) 
long. Its maximum gradient is dft. per 100, or 
1 in 20, and its minimum curve radius 150 metres 
(492 ft.). 

4, Arth-Rigi Railway.—This line, on the north 
side of the mountain, with a station now (Arth- 
yoldau) on the main St. Gothard line, is the last 
constructed of the three Rigi railways, having been 
opened in June, 1875. It is of normal gauge, and 
worked, like the original line, by spur-wheels gear- 
ing ina central rack. Its length is 11.6 kilometres 
(7} miles), maximum gradient 20 per 100, or 1 in 5, 
and minimum radius 100 metres, or 328 ft. 

5. Kaltbad-Scheideyy Railway.—This little line, 
6.7 kilometres (about 4} miles) long, runs along 
the shoulder of the Rigi from the Kaltbad Station 
on the Vitznau line to the Scheidegg. Itis worked 
in the ordinary way without toothed gearing of any 
kind, its maximum gradient being only 5 per 100, 
or lin 20. It is of metre gauge, and its sharpest 
curves are 100 metres radius. It was opened in 
July, 1874. 

6. Uetliberg Railway.—This again is a tourist’s 
railway, from Ziirich up to near the summit of the 
Uetliberg, a point of the Albis range commanding a 
very fine view. It is of normal gauge, and is the 
steepest railway in Switzerland (and we suppose 
anywhere else also), worked without special ap- 
pliances. Its maximum gradient is 7 per 100 or 
1 in 14}, its minimum radius being 135 metres 
(443 ft.). Its length is 9.1 kilometres (5.7 miles). 
It was opened in May, 1875. 

7. Vitznau-Rigi Railway.—This railway, from 
Vitznau on the Lake of Lucerne to the top of the 
Rigi, was opened in May, 1871, and was therefore 
the first of the rack railways. It has now been 
worked twelve years without, we believe, having 
had an accident. It is of normal gauge, 6.9 kilo- 
metres (3.6 miles) long, and its maximum (and 
nearly uniform) gradient is 25 per 100 or 1 in 4. 
Its minimum radius is 180 metres or 324 ft. 

8. Waldenburg Railway.—This is a line of 13.5 
kilometres (8.4 miles) in length with a maximum 
gradient of 3 per 100 (1 in 33) and worked of course 
without special appliances. It is noticeable be- 
cause it is only 75 centimetres in gauge, or nearly 
30 in., its minimum curve radius being only 60 
metres, or 197 ft. It was opened in November, 
1880. 

In the Railway Works Section a model of the 

Pont du Javroz (Canton Fribourg) is worth notice 
as a specimen of wonderfully light iron construc- 
tion. It is shown by Messrs. Ott and Co., the 
contractors, who built it in 1880-81, its cost being 
197,000 frants. The total length of the bridge is 
110 metres (361 ft.), the span of the arch being 
86 metres (282 ft.), its height 57 metres (187 ft.) 
In the River Works Section of Group 20 are 
collections of drawings of river rectifications and 
so on, which would not be interesting in- the de- 
scription although they will repay examination. It 
is specially worth notice, however, what extensive 
works the Cantons find it necessary and worth 
while to undertake for the sake of confining within 
reasonable limits some impetuous brook whose size 
in ordinary weather is of the very smallest. The 
Wildbach Verbauungen, the improvements in the 
Griinnbach, &c., are illustrations of this, while 
the Rhdéne Correction, Aar Correction, &c., are 
examples of the larger works. 
The Town Works Section is of less general 
interest to outsiders than the others, important as 
it is to the people immediately concerned. The 
most striking part of it is perhaps the collection of 
historical maps exhibited by one or two towns. 
Bern especially shows maps dated 1583, 1638, 
1819 to 1821, and 1883, a comparison of which is 
entertaining enough. 


Rattway APPLIANCES. 








—A normal gauge tramway worked by locomotives, 
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least as it concerns locomotives or engineering 
matters, is a very weak section, at least in quantity, 
the quality being good enough. The only exhi- 
pitor of locomotives is the Schweizerische Locomotiv 
und Maschinen Fabrik, Winterthur. This firm 
sends two tramway locomotives, and one small loco- 
motive for secondary work on ordinary lines. They 
are all on the plans of Mr. Charles Brown, which 
have been described in their principal features in 
these columns, and on which we have several times 
commented favourably. The cylinders are placed 
above the frame in front, and drive the trailing 
wheels through a lever and connecting rod. The 
leading wheels are coupled. One of the tram- 
way locomotives is of the normal type of the 
firm, the other contains some improvements in the 
framing. 

The railway carriages exhibited in this section 
are not specially interesting or novel. 

The United Swiss Railways show a number of 
statistics mapped and diagrammed in a way that 
would please Mr. R. Price Williams, and which will 
well repay examination on the part of any one in- 
terested in these details who has time to spare for the 
purpose. The railways also show details of standard 
proportions. The detail which will attract most 
attention is no doubt Bork’s system of securing 
tyres on railway wheels. According to this system 
the tyre and wheel are united without perforating 
the tyre, by casting into a dovetailed recess a bronze 
(or phosphor-bronze, &c.) ring, and then hammer- 
ingit up. The ring is cast in four segments, 7.e., in 
four separate operations. This form of tyre fasten- 
ing seems to be now adopted as standard by the 
Swiss railway companies. 

In the transport group is also included the 
massive marine engine shown by Messrs. Escher 
and Wyss in the Machinery Hall. This engine 
is a compound engine of 50 nominal and 260 
indicated horse-power, built for the steam yacht 
St. Frusquin, to run on the Lake of Geneva. 
It is of normal design, air pump at back worked 
off low-pressure crosshead, valves between cy- 
linders, valve gear resembling one of Mr. Charles 
Brown’s numerous types, or Mr. Marshall’s gear. 
Steam reversing gear is fitted, but in such a way 
that the valves can be ‘linked up” separately 
although they are reversed together. The screw 
shaft and propeller are exhibited with this engine. 


ACTINOMETERS. 

Tue Committee on Solar Physics, in their lately 
issued report, recommend : ‘‘ That the experiments 
necessary to obtain improved instruments to record 
the intensity of solar radiation be continued, and 
that measures be taken to secure continuous ob- 
servations with such instruments in suitable locali- 
ties.’ It would have been useful if the Committee 
had stated what their views are as to the final 
reduction of such observations. In an appendix 
a full description is given of Professor Stewart's 
actinometer. This instrument supplies observa- 
tions on the intensity of solar radiation. It is much 
more costly than Herschel’s actinometer, with 
which it has much in common, except that it is 
very sluggish in its indications, whereas Herschel’s 
is very sensitive. Its unit of measurement is the 
thermometrical degree, whereas Herschel’s unit 
of measurement is the actine. Although many 
observers have used Herschel’s actinometer during 
the last forty or fifty years, no final reduction has 
yet been made of any of the series of observations, 
and no one apparently knows what to do with 
them. The Committee ought to have grappled 
with this problem, and to have satisfied themselves 
whether or not it is possible to reduce these ob- 
servations to definite values. Many descriptions 
of the instrument have been published, some with 
full directions for using it, but no information has 
been given as to how the observations are to be 
reduced to actiues, and nobody seems to know what 
to do with them, or what they are intended to tell 
us beyond the common-sense notions that the sun- 
shine varies in intensity on different hours of the 
day, on different days, and at different places. 
Writers of meteorological text-books give a de- 
scription of the instrument and there leave it, as if 
that was much good; as to the reduction and use 
of the observations they have nothing to say. 
Herschel himself stated, in the ‘‘Admiralty Manual 
of Scientific Enquiry,” ‘‘ The abstract unit of solar 
radiation to be adopted in the wltimate reduction of 
the actinometric observations is the actine, by which 
is understood that intensity of solar radiation which 
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at a vertical incidence, and supposing it wholly 
absorbed, would suffice to melt one-millionth 
part of a metre in thickness from the surface 
of a sheet of ice horizontally exposed to its action 
per minute of mean solar time ; but it will be well 
to reserve the reduction of the radiations as ex- 
pressed in parts of the scale to their values in terms 
of their unit until some future and final discussion of 
the observations.” There the matter seems to have 
ended. It does not appear that he ever made any 
such reductions himself, or that he published any 
direction as to how they were to be made. Pre- 
cisely the same impotent conclusion will attend the 
observations made with Stewart's actinometer unless 
information is given as to the mode of final re- 
duction to be followed. 

The scale of Herschel’s actinometer is arbitrary, 
and has nothing in common with the thermometric 
scale. He has defined an actine, but he has given 
no instructions as to how to find the value of a 
division of the scale in terms of actines. Even if 
an observer presumes to know this value, and re- 
duces his observations to actines, he does not know 
what to do with them. He soon learns that the 
observations are affected by cloud, cloudlet, a mere 
streak of haze, or even possible invisible vapour 
that may intervene between the instrument and 
the sun. He never knows that the clearest atmo- 
sphere he can experience is clear enough from 
vapour to obtain a maximum effect of radiation. 
If he experiments throughout a wonderfully clear 
and bright day, and reduces the actines for each 
hour from sunrise to sunset, he may form a curve 
with them ; and, with the same abscissa for time, 
he may form another curve with the sun’s altitudes 
at the same hours. If he selects his ordinates 
judiciously the two curves will be identical, or very 
nearly so, but what of that? It only shows him, 
what everybody knows, that the sun’s heating power 
varies with the altitude. Hence it seems that 
meteorologists should cease to potter about actino- 
meters unless they can tell us to what purposes such 
observations can be applied. 


THE U.S. STEAMER “ ALBATROSS.” 

In our present number we are enabled, through 
the kindness of Mr. G. Brown Goode, the chief of 
the United States Commission at the Fisheries 
Exhibition, to lay before our readers illustrations 
of the Albatross, a vessel lately built by the Pusey 
and Jones Company, of Wilmington, Delaware, 
to the order of the United States Fish Commission. 
She was designed by Mr. Charles W. Copeland, 
consulting engineer to the United States Light- 
house Board, whilst Lieutenant-Commander Z. L. 
Tanner, U.S. Navy, who will have the first 
command, has supervised the building and fitting 
the vessel for her special mission. The launch was 
successfully made on August 19th last year. The 
vessel is designed expressly for the purpose of deep 
sea exploration, and is fitted with a very complete 
set of scientific apparatus of the most approved 
types. For the present we shall content ourselves 
with giving such details of the vessel as may be 
necessary to explain our illustrations, hoping to 
return to the subject at a future date. For most 
of the particulars now quoted we are indebted to 
the forthcoming issue of the United States Fish 
Commissioners’ Report, the advance sheets of which 
have been kindly placed in our hands by Mr. G. 
Brown Goode. 

The hull is modelled to go astern with facility, 
a manceuvre which often requires to be executed 
when sounding or dredging to great depths in a 
seaway. The rudder and its attachments are of 
extra strength, and in addition tothe hand and 
steam steering gear in the pilot-house, there is a 
powerful screw gear attached directly to the rudder 
head, a heavy iron tiller on the poop-deck for 
relieving tackles, and the usual rudder chains. As 
is shown by our illustration on the next page, 
the Albatross has two masts and carries a square 
fore topsail and fore top-gallant sail. Her prin- 
cipal dimensions are: Length over all, 234 ft. ; 
length at 12 ft. water line, 200 ft.; breadth of beam 
moulded, 27 ft. 6in.; depth from top of floors to top 
of deck beams, 16ft. 9in.; displacement on 12 ft. 
draught, 1000 tons. There are five transverse iron 
bulkheads, and six water-tight compartments. 
Of the structures which rise above the main rail, 
the poop cabin extends 30 ft. forward of the stern- 
post ; it occupies the whole width of the vessel, and 
is 7 ft. 3in. in height from deck to deck. It con- 
tains two state rooms, bath room, pantry, &c. The 


] deck-house is 83 ft. in length, 





13 ft. 6 in. wide, 
and 7 ft. 3 in. high from deck to deck. From the 
funnel aft it is built of iron and sheathed with wood 

| inside and out, and is fitted with iron storm doors, 

| but from the funnel forward it is of wood. Be- 
| ginning aft in the iron house, the following is the 
| arrangement of the space : Ist, entrance to ward- 
| oom stairway; 2nd, upper engine room; 3rd, 
| galley ; 4th, steam drum room. In the wooden 
part : Ist, four state rooms for civilian scientific 
staff; 2nd, upper laboratory 14 ft. in length, and 
the whole width of the house. This room contains 

a central work-table, three hinged side tables, a sink 
with alcohol and water tanks attached, wall cases 

for books and apparatus, and the medical dis- 

pensary ; 3rd, chart-room, the width of the house 
and 8 ft. 6 in. in length ; 4th, pilot-house 8 ft. in 
length, the whole width of the deck-house with 
elliptical front and glass windows protected by 
strong wooden shutters. The pilot-house projects 

3 ft. above the deck-house. 

The top-gallant forecastle is 44 ft. in length and 
6 ft. 3in. in height from deck to deck. The 
anchors which are stowed on this deck are handled 
by a single fish davit and a steam capstan. On the 
port side near the after end is the Sigsbee deep-sea 
sounding machine. Under the top-gallant fore- 
castle are water-closets for ofticers and crew, men’s 
bath-room, lamp-room, paint locker, steam wind- 
lass, &c. There are two scuttles under this deck, 
one giving access to the store-rooms, magazines, 
&c., forward of the collision bulkhead ; the other, 
leading tothe berth deck, is for use in bad weather. 
The fore-hatch also gives access to the berth deck, 
which extends 40 ft. fore and aft, is 7 ft. 10 in. in 
height between decks, and is comfortably fitted for 
the accommodation of the crew. Opening from 
the after end is the steerage, provided with four 
double berth state-rooms and a mess-room. 
Abaft the steerage, but separated from it by an 
iron bulkhead, is the lower laboratory immediately 
below the upper laboratory through which it can be 
entered. This room extends quite across the ship, 
is 20 ft. long, and 7 ft. 10 in. in height between 
decks. Ample storage cases and lockers are pro- 
vided for alcohol jars and specimens ; long work- 
tables are placed on each side ; in one corner is a 
large lead-lined sink with running water ; and in 
another a photographic dark room. Across the 
after end is the chemical laboratory. Below this is 
the store-room, which is a closed iron box capable 
of being isolated from the rest of the ship and filled 
with steam at short notive in case of fire. Here are 
stowed alcohol, specimens, nets, &c., for which 
lockers have been provided. 

The vessel is propelled by twin screws 9 ft. in 
diameter and 14 ft. 10 in. mean pitch. They.are 
driven by a double pair of compound condensing 
engines with cylinders 18 in. and 34 in. in dia- 
meter, and 30in. stroke of piston. The condenser 
is common to both engines and forms their framing. 
The upper ends of the cylinders are drawn in board 
over the condenser making the engines slightly in- 
clined. The condenser contains 2150 square feet 
of cooling surface. There are two horizontal air 
pumps, an independent circulating pump, two main 
feed pumps, and two auxiliary pumps, which can 
be used either as feed pumps, for fire purposes, or 
as bilge pumps. There are two overhead return 
flue boilers 8} ft. in diameter, 213 ft. long, with 
93 square feet of grate surface, a ‘‘ steam chimney” 
or superheater 7 ft. 4in. in diameter outside and 
14ft. high above the shell. 

The ward-room next aft of the engine department 
has eight state-rooms with bath-room and pantry. 
The navigator’s and paymaster’s rooms, ward-room, 
and store-rooms are in the hold below these quar- 
ters. Inthe forehold are the water tanks, bread- 
room, sail-room, engineer’s store-rooms, cold room, 
and ice-house. Forward of the collision bulkhead 
are the boatswain’s and dredging store-rooms, the 
magazine, &c. The special engines of the ship are 
as follows, viz. : A Providence steam windlass and 
capstan built by the American Ship Windlass Com- 
pany of Providence, R.I.; a hoisting engine for 
dredging on the spar deck forward of the fore- 
masts; and a reeling engine on the berth deck below 
is used for reeling up the dredge rope. Both the 
latter were made by Copeland and Beacon, of New 
York. Higginson and Co.’s steam quartermaster, by 
the Pusey and Jones Company, is placed in the 
pilot-house. Wise’s steam motor drives a Sturte- 
vant exhaust fan for ventilating the ship ; an ash 
hoister, designed by Passed Assistant Engineer 
G. W. Baird, U.S. Navy. Svedberg’s marine 
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governors are attached to the main engines. An 


Edison dynamo and engine are used for electric | 
Heat is provided by steam radiators in | 


lighting. 


all inhabited quarters of the vessel. Ventilation 


is secured by means of conduits leading to all parts of 


the ship through which air is drawn by the exhaust 
fan above mentioned, placed on a platform in the 
fire-room, and arranged to discharge downward in 
the direction of the furnaces. 

Light is supplied by 1208 candle B lamps of the 
Edison incandescent system and a Z dynamo driven 
by Armington and Sims’ high-speed engine. These 
lamps are distributed in all parts of the ship in- 
cluding holds and store-rooms ; there are also twelve 
lamps outside for lighting the deck. In the labora- 
tories the lamps are especially numerous and are 
pronounced to be quite sufficient for any probable 
needs. An arc lamp of great power, designed by 
Dr.'O0. A. Moses, to work in circuit with the Edison 
incandescent system, serves for illuminating the 
surrounding surface of the sea. A powerful sub- 
marine lamp is also provided, which can be lowered 
to any depth not exceeding 1000 ft., to be used in 
deep-sea explorations. 

Two steamboats are provided for the purpose of 
carrying on the work of scientific research. They 
are fitted with Herreshoff boilers. 
especial types are also carried. 

A medel of the Albatross is shown in the United 
States Court at the Fisheries Exhibition, together 
with models and full-sized examples of the scientific 
apparatus and gear necessary for the work the 
vessel is designed to accomplish. Amongst these 
appliances the following may be briefly mentioned, 
viz.: The Sigsbee deep-sea sounding machine, 
sounding rods, water cups, and gravitating trap for 
collecting specimens at known intermediate depths; 
it is built by D. Ballany, Washington, D. C., 
Tanner’s sounding machine for depths under 1000 
fathoms and for navigational purposes. The dredg- 
ing boom 36 ft. in length by 10 in. in diameter, 
the heel of which is pivotted to the forward part 
of the foremast 7 ft. 2in. above the deck; the 
dredging block at the boom end, the sheave and 
register at the heel of the boom for indicating the 
length of dredge ropeout, and theaccumulator at the 
foremast head arranged to prevent jerking strains 
on the rope (the accumulator used is of the form 

recommended by Commander Sigsbte, U. S. Navy). 
The Negretti and Zambra deep-sea thermometers 
with the Bailie and Tanner improved cases. <A 
Chester rake dredge, a beam trawl, a deep-sea 
trawl, a Chester towing net, together with tangles, 
table sieve, trawl lines, and other minor appurte- 
nances, complete the scientific outfit of the vessel. 








EDISON DYNAMO MACHINES. 
Last week we published an engraving of the 1200- 
light dynamo machine employed by the Edison 
Company in central stations, and now we give on 


Other boats of | 





| smaller machines designed for private lighting. 
These are designated by the makers K, L, and 
Z machines, and are intended to feed 250, 150, and 
60 lamps respectively. The general characteristics 
of the three machines are very similar, the most 
notable difference, apart from their size, lying in the 
| number of field magnets employed, which varies in 
the examples before us from two to six. In every case 
a switch apparatus is mounted upon the crossbar of 
the magnets to enable the circuit to be broken or 
| otherwise manipulated. In the two larger examples 
the brushes are not laid tangentially to the commu- 
tators as is usual, but are fixed horizontally opposite 
the line of highest potential, sufficient area of contact 
being obtained by making the brushes very thick. 
The whole of the arrangement carrying the brushes 
can be moved round the commutator to find the 
region of least sparking. In the Z or smaller machine 
the brushes are laid tangentially in the usual way. 
The generators are the type employed by the Edison 
Company for isolated electric lighting in America, 
and differ to a marked degree in their capacity, 
although not in efficiency, from those now being manu- 
factured in this country by Messrs. Mather and Platt, 
of Salford. In the hands of Dr. Hopkinson the Z 


200 lights in place of 60, with a proportionate in- 
creased expenditure of power. 





| Technology, published a report of tests made on one of 
these machines in which, as the mean of three different 
sets of experiments, the electrical efficiency appeared 
as 95.8 per cent., and the commercial etficiency as 
| 89.2 per cent. Lately Mr. F. S. Sprague has carried 
out a series of tests upon the Hopkinson-Edison 
dynamo, and has found their mean efficiencies to be 
94.8 and 86 per cent. respectively, results which prac- 
tically correspond with those of Mr. Howell. But the | 
amount of power absorbed, and the value of the | 
current generated, was not nearly three times as great 
in the latter case as in the former, the cause of the 
difference lying in the fact that the intensity of 
the magnetic field had been immensely increased 
by the new proportions and disposition of the field 
magnets. 








ELECTRIC LIGHTING NOTES. 
Tue Edison Company have undertaken the lighting 
of H.M. troopships Serapis and Crocodile. Two sets 
of high-speed engines and two 250-light dynamos will 
be employed on each vessel, together with 400 lamps, , 
partly of 16 candle and partly of 3 candle power. 





Messrs. A. and S, Gatti’s resta.rant, the Adelaide 
Gallery, is about to be lighted by 320 Edison lamps. 
The plant, which will be in dupiicate throughout, 
consists of two Field boilers, two Armington and Sims’ 
high-speed engines, and four 150 Edison dynamos. 
The installation at the Holborn Restaurant, which 
includes about 800 lamps, is now about to be increased 
by an additional 1000 lights, and when completed will 
be the largest of the kind in existence. 


Messrs, Siemens Brothers have received an order 





the opposite page three other illustrations showing 


from Messrs. Denny and Co., of Dumbarton, to apply 


machine has been so modified that it will now feed | 


In January, 1882, | 
Mr. John W. Howell, of the Stevens Institute of | 








| now building for the Campania Transatlantica (An- 
| tonio Lopez and Co.) There are to be 90 lamps in 
| each ship, fed by two generators (D S D7) each driven 
by a separate three horse-power Tangye engine. The 
power will be transmitted to the dynamos through 
friction pulleys, in the manner which has already 
proved very successful on the Aurania. Altogether 
there are five ships on the Clyde, receiving electric 
machinery from Messrs. Siemens Brothers, the aggre- 
gate number of these lamps being 1084. Besides these 
the firm has three others in hand, including the 
Peninsular and Oriental boat, the Massilia, and the 
| Westerland, in course of construction at Laird’s. Those 
of our readers who attend the forthcoming meeting of 
the British Association at Southport will have an 
opportunity of inspecting the kind of plant used by 
Messrs. Siemens Brothers on board ship, as that firm 
is taking advantage of its contract with the Association 
Committee to a a special display of this kind of 
machinery, which hitherto has not been seen at exhi- 
bitions. In the case of the frictional driving the 
dynamo is carried in trunnions with its pulley 
immediately over the flywheel of the engine, and the 
| two shafts are connected by an adjustable tension bar 
provided with brass steps at each end. Thus the wear 
resulting from the transmission is confined entirely to 
| two extra bearings, and both engine and machine are 
relieved from strain. 


| THE OUGREE IRON AND STEEL WORKS. 
| _ In the course of our article on the meeting of the 
—— of Mechanical Engineers in Belgium, we 
mentioned (see page 103 ante) the visit paid by a number 
| of the members to the Ougrée blast sat and iron 
| and steel works. We now give below a description of 
| the furnaces and collieries of the ‘* Société des Charbon- 
nages et Hauts Fourneaux d’Ougrée,” which was supplied 
for the use of the members by the kindness of the manag- 
ing director, M. L. Cheneux, while we further append a 
description of the iron and steel works similarly pre- 
pared by the managing director, M. Raze. 


COLLERIES AND BLast FURNACES AT OUGREE. 

Blast Furnaces.—These are four in number, of which 
three have been rebuilt one after another since 1878. 
They are 17 metres high (55.8 ft.), and 5.25 metres 
(17.2 ft.) in diameter at the boshes. Their interior capa- 
city is 246 cubic metres (8700 cubic feet). The daily make 
of each furnace is, in round numbers, 60 tons. The make 
from two furnaces, during the business year 1881-1882, 
was 41,000 tons. The qualities are the following : 

1. Strong white pig. 

2. Spiegel pig for tine-grained or best-best iron. 

3. Bessemer pig. 

4. Pig for the basic process, 

The ores used for ordinary puddling pig come from the 
province of Namur and from Luxemburg; those for steel 
pig are imported from Germany, Spain, and Greece. 
The coke is produced in the Society’s own ovens; the 
flux come from Chokier, in the province of Li¢ge. The 
throat of the furnace is open, and the gases are taken off 
by a central flue, having in two of the furnaces a diameter 
of 1.80 metres (5.9 ft.), and in the other two of 2.50 metres 
(8.2 ft.). In the third furnace the gas is deprived of its 
dust by circular ‘“‘ washers” placed round the furnace. 
This gas suffices for heating the air, and for producing 
the steam required to work the lifts, the blowing engine, 
and the accessory engines. 





the electric light to two vessels, Nos, 272 and 273, 





The blast is heated by firebrick stoves on the Whitwell 
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Fig. 3. 
system, four to each furnace. Their height is 13.2 metres 
(43.3 ft.); diameter 5.5 metres (18 ft.) ; and the tempera- 
ture of the air 550 deg. C. The blowing engines are 
three in number: two of them are beam engines on the 

ivans system, with a blowing cylinder 1.80 m. in diameter 

(5.9 ft.), and 2.4 metres stroke (7.7 ft.). The third engine | 
is of the Seraing type, with a blowing cylinder 2.65 m. in 
diameter (8.7 ft.) and 2.4 m. stroke (7.7 ft.). Steam is 
generated by seven boilers on the Jumeli system, tested 
to five atmospheres (75 lb. per square inch). Each boiler | 
is composed of two shells 0.9 m. in diameter (2.95 ft.), 
and 12 m. long (39.37 ft.). Each of these has a heating | 


DYNAMO. 


(For Description, see opposite Page). 
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tube 0.70 m. in diameter (2.3 ft.), and 10.50 m. long 
(34.4 ft.) 
and merely have the fire in common. 


Coke Ovens.—Since 1871 the Society has by degrees | 


replaced all its horizontal ovens by ovens on the Appolt 
system. It now possesses ten sets of these ovens, each 


tons of coke in the twenty-four hours. 4 
duction for the commercial year 1881-82 was 55,000 tons. 
The proportion of coke yielded was 80 per cent. of the 





Fic. 2. 


| depth of the workings is 300 m. (984 ft.). 


The two shells are independent of each other, | 
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ash. The preparation of the coal consists in screening 
| it to three different sizes, with the following results : 

| 1. 41 percent. of small coal, less than 6 mm. (} in.) in 

diameter, and giving 7.8 per cent. of ash. 

| 2, 22 per cent. of large coal, above 35 mm. in diameter 
| (1.4 im.), and giving 13.1 percent. of ash. After hand- 
picking, to get rid of the stone, the proportion of ash falls 
to 4.8 per cent. 

8. 37 percent. of rough slack between 6 mm. and 35 mm. 
| in diameter, and containing the greater part of the stone. 
| This coal contains 20.4 per cent. of ash, but after washing 
| this is reduced to 5.2 per cent. 

The three sizes are subsequently brought together, 
| crushed, and mixed ; the mixture contains 7.5 per cent. 
| of ash, and the coke contains 9.5 per cent. This pre- 
| paration has amongst other results the effect of reducing 
by 35 per cent. the proportion of phosphorus existing in 
| the coal, and by 50 per cent. the proportion of sulphur. 

The coke contains 0.033 per cent. of phosphorus, and 
| 0.2 per cent. of sulphur. 
Collieries.—The collieries at Ougrée have an extent of 
| 378 hectares (934 acres), and contain six seams varying in 
| thickness from 0.55 m. to 1.1m. (1.8 ft. to 3.6ft.). The 
| quantity raised during the commercial year 1881-82 was 
86,000 tons. The coal is moderately bituminous. The 
The winding 
engine, erected in 1873, has two vertical cylinders 0.60 m. 
in diameter (1.97 ft.), and has valves moved by cams. 
The pumping engine is direct-acting and condensing, 
without expansion. The diameter of the steam piston is 
1.50 m. (59.1in.); and that of the pumps is 0.40 m. 
| (15.75in.). The stroke is 2.17 m. (85.4in.). There is a 
| dam which keeps back the water at a level of 108 m. 
| below the surface (354 ft. ). 
| Workmen’s Town.—At Renory, on the borders of the 


| district of Ougrée, the Society possesses a ‘‘ workmen’s 
| town” commenced in 1873. The houses are placed to 
| face E.S.E., which is the most favourable aspect under 
| the prevailing winds, and gives sufficient sunshine. They 
| are grouped two, three, and four together, and arranged to 
| have plenty of light and air. There is as much variety 
as possible in their appearance. Each is surrounded by 
a garder, which, on an average, contains 300 square 

| metres (3230 square feet). They all have cellars, and are 
| in two types—one of them having two rooms to each 
| floor, and the other only one. One-third of the houses 
are allowed to take lodgers, and have a special room for 
the purpose, divided into three compartments by parti- 

tions at the height of a man. There is a well for every 

eight houses, giving an ample water supply. The gardens 
are divided by fences partly of stone, partly of cast iron, 

and partly of wood. The rent is 15 francs per month for 
the larger houses, or 20 frances if there is a lodger’s room ; 

and 12 francs for the smaller houses. The taking, giving 
| up, and maintenance of the houses, are under strict rules, 


| acopy of which is fixed to each house. 
having eighteen compartments, and each producing 164 | 


The total pro- | 


Tue OvGREE [RON AND STEEL WORKS. 


The manufactures at these works are merchant iron, 
puddled steel, and fine-grained or best-best iron ; also 


original coal, which contains 17.5 per cent. of gas, and | girder and boiler plates, axles and tyres for carriages and 


which if burned in the raw state gives 18 per cent. of 


engines (both in steel, fine-grained iron and puddled 
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steel), steel rails, and every kind of rolled steel, such as 
bars for railway springs, mining drills, &c. 

The works comprise : 

1. A puddler’s shop having fifteen double furnaces, 
two roughing trains, and three shingling hammers. The 
production in puddle bar is 75 tons per 24 hours; the pig 
being the white pig of the Ougrée furnaces. 

2. A-Bessemer shop with two 7-ton converters. 

3. A plate-rolling mill with a 5-ton hammer and three 
heating furnaces. 

4. A merchant mill with three heating furnaces, and a 
mill for small bars with one furnace. 

5. Atyre mill, with three hammers of 7 tons and one 
of 15 tons, and with five heating furnaces. 

6. An erecting shop, a forge for axles, a boiler shop, 
and a foundry. 

A new rail mill with three-high rolls is in course of 
construction. The Society own five-eighths of the colliery 
of Six-Bonniers, and take the whole of the output belong- 
ing to them for their own consumption. 

In 1872 the Society applied the Bicheroux system to its 
heating furnaces, and in 1876 to its puddling furnaces. 
For the last two years every furnace in the works has 
been upon thissystem. With regard to reheating, exact 
figures are impossible, but the advantages are equal 
to those in puddling; and the saving is not less than 
25 per cent. 

The Bicheroux puddling furnace consists of : 

1. A gas generator, receiving only a small quantity of 
air, so as to produce carbonic oxide. 

2. A mixing chamber, into which this gas is drawn, 
together with external air, and where its combustion com- 
mences. 

3. A furnace where the combustion is completed, and 
where the puddling goes on. 

The dimensions given to these three chambers vary 
greatly with the composition of the coal, &c., as does also 
the size of the flues. The air which enters the mixing 
chamber passes first under the bottom of the furnace and 
along its walls; this giving the double advantage that 
these parts are kept cool whilst the air is heated. The gas 
which escapes from the furnace incompletely burned is 
used for heating boilers, asin ordinary puddling furnaces. 
The working is very easy, so that the dimensions of the 
puddling furnace can be increased, and two working 
doors are given to each furnace on opposite sides. 

The advantages of the system are as follows : 

1. Saving of Fuel.—The puddling of ordinary white pig 
from Ougrée required with the old furnaces 900 kgs. to 
1000 kgs. of coal per 1000 kgs. of puddled bar; with the 
new furnace it requires only 600kgs. Fine-grained iron, 
which used to require 1300 kgs. tu 1500 kgs., now requires 
only 800kgs. There is the further advantage that large 
coal is net required ; slack screened to ?in. in diameter 
acts perfectly well. The coal used contains only 18 to 20 

er cent. of gas, and other coals from the same basin have 
een employed with equal success. 

2. Saving in Yield and Improvement in Quality.—The 
saving in yield is from 3 to 4 per cent. ; the loss in puddle 
bar being only 9 to 10 per cent. on the pig, instead of 13 
to 15 per cent. as formerly. At the same time the quality 
is improved, from the complete exclusion of cold air, 
which cannot come either through the fire holes or through 
the grate—the latter being always covered with a thick 
layer of coal. 

3. Saving in Repairs. —The two doors allow easy access 
to all parts of the floor, which can thus be kept in perfect 
repair ; and as the coal is never in contact with the bridge, 
the latter lasts much longer, often for several weeks. 

4. Durability of the Firebars.—This is due to the low 
temperature of the hearth and the quantity of clinkers 
which can be left upon the grate. Firebars about l}in. 
square are found to have their edges sharp after five 
months’ working. 

5. Improvement in the Condition of the Workmen.—With 
the same rate per ton, a puddler workingat this furnacecan 
get 25 to 30 per cent. more than at an ordinary furnaces. 

The first cost is less than that of two ordinary furnaces, 
the production of which is scarcely greater than that of 
one gas furnace. Many parts belonging to the old fur- 
nace can be used for the new. The workmen soon be- 
come accustomed to the work, and it is never necessary 
to send special workmen to an establishment on their 
first adopting the system. The number of master 
puddlers in the works may be diminished by about one- 
half, and the number of tools to be kept in order in the 
same proportion. The first cost is not above 2000 francs 
per furnace (80/.) The steam produced is the same as 
from two ordinary furnaces, and the gases are com- 
pletely burned by the time they arrive at the chimney. 
The bottom of the furnace, the means of cooling the 
bridges, &c., can be arranged exactly as usual. Finally, 
the cleaning of the grates is less troublesome than with 
ordinary furnaces. 

e =_—<€=[======_$_>—=—=——=__LL—L———[—=_—[=_———_ 

STEAMER FoR THE Upper Conco.—The King of the 
Belgians has intrusted Messrs. Yarrow and Co., of Poplar, 
with the construction of a very shallow-draught steamer 
for the navigation of the upper waters of the Congo in 
connexion with ‘‘ L’ Association Internationale Africaine” 
for the use of the expedition of which Mr. Stanley has 
charge. This vessel is of special and ingenious design. 
It will be propelled by a stern paddle-wheel, and the hull 
will be arranged in such a manner that it can be readily 
subdivided into a number of sections, each being floatable, 
and provided with fittings for receiving four large wheels. 
These wheels can be attached to each section while afloat, 
so that it can be drawn out of the water for transport 
overland without difficulty. Each of the subdivisions of 
the hull forms, when fitted with the wheels, a complete 
wagon of itself, capable of carrying the machinery of the 
steamer, merchandise, stores, &c. It isto be completed by 
the end of this year, and will be tested afloat under steam 
on the Thames. —TZiics. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA. 

THE backwardness of buyers of all kinds of crude 
iron has given prices a downward tendency. Sales of 
forge iron have been made at 17 dols. at furnace, this 
iron having been held at 17.50 dols. heretofore. Very 
little mill iron is selling at or above 18 dols., and 
makers are endeavouring to dispose of large lots for 
fall delivery at the best possible prices. The stronger 
companies are refusing to sell below 18.50 dols., and 
are not doing business excepting with regular 
customers, and that in a small way. Large lots of 
forge and foundry iron can be bought at lower prices 
at this time than at any time during the summer, pro- 
vided the brands are not first class. Best foundry is 
22 dols. to 23 dols., with but slight demand. Ordinary 
is 21.50 dols. ; No. 2, 19 dols. to 21 dols., with supplies 
in excess of requirements, sellers offering large lots 
at concessions for cash. The cause of the apparent 
depression is to be found in the belief prevalent among 
buyers that lower prices are inevitable, because of the 
large producing capacity. A careful review of the 
situation with reference to the stocks in hand of con- 
sumers, and the large demand which must present 
itself, leads to the conclusion that the present low rates 
will not be permanent—in fact, the action of some of 
the larger consumers in negotiating for large supplies 
at this time points to the fact that an active demand 
is very near at hand, though the supply is sutficient to 
meet all requirements. The better brands will feel 
the stimulus first; but the upward tendency is 
only a very remote probability. Bessemer iron 
is quiet and dull at 21 dols., with several offers 
for large and small lots at 20dols. and 20.50 dols. 
Sales of 5000 tons have been made: at 21 dols. shaded, 
and negotiations in hand will probably result in several 
large transactions within a week. 1000 ton lots of 
spiegeleisen sell at 25.50 dols. for 10 to 12 per cent. ; 
31 dols. asked for 20 per cent., with 30 dols. offered. 
Charcoal blooms sell at 57.50 dols., 100 ton lots of an- 
thracite 47 dols. to 48 dols. Small lots of muck bars 
sell at 33.50 dols. ; best makes 34.50 dols. Merchant 
bar continues weak and dull, and the card rate is 
continued at 2.30. Selling prices, 2.15 to 2.20. Large 
lots have been placed at 2.10, and iron, not strictly 
first-class, at 2cents. The marketis weak, and prices 
are fluctuating downward. New business is eagerly 
accepted, and buyers take advantage of this to secure 
the very lowest prices, while demand is restricted to 
small lots. Small lots of plate and tank iron have 
been ordered this week at 2.50 for tank, 2.40 for boat 
plate, 3 to 3.25 for shell, 4 to 4.25 for flange, and 5 to 
5.50 for firebox. The structural iron trade is in good 
shape and a large business is in sight at 2.30 to 2.40 
for angles. Plate 2.50, tees 3 cents, beams and 
channels 3.50. Large transactions in thin sheets have 
been closed at 4 to 4.50 for common; 6 to 6? for 
bloom sheets. Best galvanised, 45 per cent. off. Trans- 
actions are pending for 5000 and 10,000 ton lots of 
steel rails, but prices have not been named. Old mate- 
rial is weak and dull at 23 dols. to 23.50 dols. for tees, 
and 25.50 dols. for doubleheads with small sales. Car- 
load lots of nails are moving at 3dols. Small lots 
3.15 dols. The sentiment of the iron trade is, that 
September will develop a vigorous activity, and while 
prices will not advance the cutting of prices which is 
now cropping out, will be arrested. 


TRAMWAY TRACTION BY STATIONARY 
OR LOCOMOTIVE ENGINES. 

; To THE Epitor OF ENGINEERING. 

Str,—The question as to which is the best mode of 
traction on tramways, and which the best motor to be 
applied for general use, seems to me important enough to 
raise a discussion on the subject, antl I hope, therefore, 
you will kindly favour me with some more space in your 
valuable paper to add a few remarks. In addition to the 
facts I quoted in my note in your issue of July 20 last I 
beg further to mention that, in the case of the Wellington 
line, New Zealand, the chief engineer of the Government 
also decided in favour of engine traction instead of wire- 
rope haulage, which, during the construction of this 
line, had also been under consideration. There the 
Fell engine was introduced, and has worked successfully 
over five years. This engine is also a geared engine, 
working, instead of on a centre rack rail, on a smooth 
centre rail, which is on both sides gripped by two pairs 
of wheels. If wire-rope haulage is caaseaaiediey applied in 
collieries, that is no proof that it would be as well adapted 


for tramways, where quite other traffic requirements and’ 


conditions have to be fulfilled. Similarly, although com- 
pressed air engines are successfully applied in mines for 
boring purposes, &c., they are not able to comply with 
tramway traffic requirements, in spite of their ingenious 
arrangement. The same may be said for the fireless or 
hot-water engine. Mr. Findlay, in his very able paper, 
avoids, as he states, any comparisons with other systems, 
which is to be regretted, as it does not elicit any decided 
opinion as to the best method to be applied. 

Wire-rope haulage is used in collieries and mines to 
work straight lines, but where the road is laid out with 
many curves, often very sharp, then this kind of traction, 
if it is not altogether inadmissible, at any rate offers very 
vreat difficulties, and the provisions for turning round 
curves, which must be of great radius, are constantly get- 





ting out of order. In regard to the horse-power required, 
I beg to state that according to Mr. Findlay’s very able 
paper, the engines used on the Chicago City line are of 
the following dimensions and conditions: Cylinders 
24 in., stroke 4 ft., revolutions 64, steam pressure 58 lb, 
Their power would be equal to 406.8 indicated horse- 
power, say, in round figures—400 horse-power. I think 
therefore that my former information as to the 500 horse- 
power engine required for a regular tramway line service, 
here is not so far out ; but Mr. Colam will probably do here 
with 40 horse-power what the tram company is doing in 
Chicago with 400 horse-power ; so much the better for his 
happy company. By fair comparison of facts and figures 
we will get to the truth of the subject, and I beg there- 
fore to submit that as regards steam tram lines with inde- 
pendent engines, we have approximately on the average 
the following figures for comparison: Laying of perma- 
nent way, inclusive of paving, and all materials, rails of 
steel, 4500/. for one mile of single line; one tramway en- 
gine, 700/.; one tram car, 200/. According to the traftic 
requirements of the line, number of trains, length of line, 
working hours, &c., those figures may serve as a base to 
determine the cost, say, of ten miles of tramway line. 
Furthermore the working expenses, inclusive of cost for 
repairing shop, material, workmen, office staff, &c., will 
amount approximately in round figures from 5d, to 6d. per 
mile. 

Will Mr. Colam favour with correct figures as to wire- 
rope traction, with cost of establishing the permanent 
way, tunnelling the road, &c., forcomparison. Thanking 
Mr. Colam for his so ably written personal remarks, 
concerning myself, which I pass over, I am prepared to 
meet him on technical grounds, to enter into more de- 
tailed figures and facts of tramway traction with inde- 
pendant steam engines, or independent geared engines, 
like the Wilkinson or others I named, which I cannot 
follow up for the present, fearing to have already largely 
trespassed the space so kindly allowed to me. 

I am, Si, yours very obediently, 
18, Golden-square, London. H. Conran. 


COMPRESSION OF GASES, 
To THE Epitor oF ENGINEERING. 

S1r,—In your issue of August 24 appears a letter on the 
compression of gases of different specific heats, signed a 
** Young Engineer.” 

Your correspondent asks a very simple question. If 
air with an initial temperature of 60deg. be compressed 
to 65 1b. pressure, cooled again to 60deg. and expanded 
to the atmospheric pressure while performing work, its 
tinal temperature will be 60deg. or 70 deg. ier zero, 
What will be the case if a similar process is gone through 
with a gas whose specific heat is to airas 1.5to1? Now 
I should have supposed that if the gas referred to was 
an equally perfect gas with air, the temperature due to 
compression and expansion would be the same, but that, 
as the specific heats varied considerably, so also would 
the quantity of water required to cool the compressed 
gas down to 60deg. vary considerably. But your note 
replies: ‘*‘ With small differences of specific heat the rise 
or fall would be approximately proportional, though this 
would not be the case with gases if of very great differ- 
ence in this respect.” Now your correspondent mentions 
the specific heat, viz, 1.5, air being 1, and from this it is 
seen that there is ‘‘a very great difference in this respect,” 
so that I do not see that your note completely answers 
his question. Will you therefore allow me to renew it in 
your columns? Perhaps Mr. Coleman, Mr. Lightfoot, 
Mr. Sturgeon, or others who have devoted so much study 
to the compression of air will answer it. 

I should also like to ask another question. In all 
treatises on heat it is stated that to obtain the reduction 
of temperature due to expansion it is necessary that the 
air when expanding shall perform work, and most books 
mention the experiment of expanding air into a vacuum, 
when no reduction of temperature takes place. This is 
intelligible, but is it necessary, to obtain the reduction of 
temperature due to expansion, that the air should be ex- 
panded behind a piston? If the air, say at 65 1b. pres- 
sure, be expanded into the atmosphere direct, does it not 
perform work on the molecules of the atmosphere and 
does not the reduction of temperature due to expansion 
take place? This question is of considerable interest at 
the present time, as it also involves the question as to 
whether the expansion cylinder in cold dry air machines 
for preserving meat, &c., is of any use except as giving a 
return of the power used in compression, and if the com- 
pressed air has been cooled by any means to such a low 
temperature that it shall have lost a very great deal of its 
elasticity, whether it would not be better to do away with 
the expansion cylinder and expand direct into the cold 
store. 

Yours obediently, 
ANOTHER YOUNG ENGINEER. 

Birmingham, August 29, 1883. 


ENGINEERS IN INDIA. 
To THE Epitor or ENGINEERING, 

Srr,--It may be well to warn members of the profession 
who have obtained pensions from the Indian Government, 
that under a recent circular if they return to India either 
in the employ of Government or in that of a company, 
they will not be allowed to draw their pension in full in 
addition to their salary, i.¢., if this aggregates more than 
what the ‘‘ pensioner’ drew before retirement. Con- 
sidering that we need in India more engineers than we 
can get, it seems a most suicidal policy on the part of 
Government, for it must distinctly deter men from going 
out there if they can get employment where they would 
enjoy a// they can earn in addition to their well-earned 
pensions, There cannot be two opinions as tu the injus- 
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tice of the ruling. A pension earned means surely the 
closure of a bargain between employer and employé, and 
moreover pensions are generally regarded as deferred pay. 
But to make the ruling applicable also to employment 
under a company seems not only unfair, but illegal. I 
send you a copy of the circular, 
Yours faithfully, 
ALPHA. 


THE FERRANTI DYNAMO MACHINE. 
To THE Epiror OF ENGINEERING. 

Sir,—Referring to ‘‘ C? R.’s” letter in your last issue, 
we beg to inform you that we were to our great regret 
compelled to forego our intention of publishing the 
results of an indication of our machine at the Aquarium, 
as this indication could not be made. That our failure in 
fulfilling our promise to enlighten your readers on this 
point was not the result of any fault of our own, we 
think you will clearly see from the following extract from 
a letter received from Messrs. Davey, Paxman, and Co., 
which they have kindly given us permission to publish. 
On reading ‘C2 R.’s” letter we at once wrote to them 
requesting their assistance in explaining the matter. 
They replied as follows : 

‘Dear Sir,—We are in receipt of your letter of the 
Ist inst., and in reply you are at liberty to state that you 
requested us to indicate the engines and give you the 
consumption of power by your dynamo. We had com- 
menced to fix the indicator gear to the engine, when our 
man met with an accident by jamming his hand, and had 
to return without getting the desired result. The conse- 
quence was that we were so busy just at the close of the 
Aquarium Exhibition with work for the Fisheries Exhi- 
bition that we could not attend to it, although we tried 
our best for you.” 

We hope that ‘*C? R.” will now exonerate us from all 
blame in respect of our failure to indicate our dynamo at 
the Aquarium. 

With regard to the hope he expresses that we will no 
longer withhold particulars of the working conditions of 
our machines, we intend shortly to send you a full report 
of some tests we are now engaged on, and hope you will 
find space for it in your columns, that the public may no 
longer have reason to complain that we are claiming 
merits for our machine that 1t does not in reality possess. 

Ve are, Sir, yours obediently, 
FERRANTI, THOMPSON, AND INcE, Limited. 
W. D. GranaM, Secretary. 





September 5, 1883. 
NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Tron Market.—Last Thursday’s pig-iron 
warrant market was somewhat firm at-the opening, but it 
became easier and rather flat towards the close. <A fair 
amount of business was done during the forenoon at from 
47s. 1d. down to 46s. 114d. cash, also at 47s. 3d. down to 
47s, 2d. one month, and sellers at the close were wanting 
47s. cash and 47s. 25d. one month, with buyers near. In 
the afternoon a moderate amount of business was done at 
46s. 114d. and 47s. cash, also at 47s. 1}d. up to 47s. 24d. 
one month, the close being sellers at 47s. cash and 
17s. 2d. one month, and buyers near. The market was 
steady on the following day, with transactions done on 
forenoon "Change at from 46s. 1ld. to 47s. cash, also at 
47s. 14d. up to 47s. 3d. one month, and at the close buyers 
were offering 47s. cash and 47s. 25d. one month, with 
sellers near. Business was reported in the afternoon at 
from 47s. 04d. down to 46s. 114d. cash, and at the close of 
the market there were buyers at 46s. 114d. cash and 
47s, 2d. one month, and sellers near. Monday’s market 
was dull, and there was a decline in prices to the extent 
of 14d. per ton, as compared with those on Friday after- 
noon. In the course of the forenoon market business was 
done at 46s. 114d. and 46s. 11d. cash, also at 47s. 2d. and 
47s. 14d. one month, the close being sellers at 46s. 114d. 
cash and 47s. 2d. one month, and buyers near. Trans- 
actions were reported in the afternoon at from 46s. 11d. 
down to 46s. 10d. cash, also at 47s. 14d. down to 47s. one 
month, and there were sellers at the close wanting 46s. 10d. 
cash, and 47s. one month, with buyers near. Dulness 
was again the rule of yesterday, and prices receded 
another penny per ton. There were transactions in the 
course of the forenoon at 46s. 10d. and 46s. 94d. cash, also 
at 47s, and 46s. 114d. one month. At the close of the 
market sellers were asking 46s. 94d. and 47s. cash and one 
month respectively, and buyers near. In the afternoon 
business was done at 46s. 9d. and 46s. 84d. cash, also at 
46s. 114d. one month, and buyers near. A still lower 
range of prices was reached to-day, business having been 
done during the forenoon at from 46s. 9d. down to 
46s. 64d. cash, and at 46s. 11d. down to 46s. 9d. oue 
month, with buyers at the close offering 46s. 7d. cash, 
and 46s, 94d. one month, with sellers near. Business in 
the afternoon was done at 46s. 64d. and 46s. 7d. cash, also 
at 46s. 9d. and 46s. 9}d. one month, and afterwards 
sellers wanted 46s. 7d. cash, and 46s. 94d. one month, 
buyers near. So far as the warrant market is concerned, 
there isan almost total absence of animation, and the 
course which the market is taking is of a very monotonous 
and uninteresting character. The indisposition on the 
part of the outside public to invest in warrants is very 
marked ; at the same time, however, there are large 
quantities of iron changing hands from day to day, 
but the business is not much else than the passage of 
the commodity from one jobber to another, at a trifling 
profit or loss, as the case may be. Holders are in most cases 
clinging to the hope that there will be an improvement 
before long, and that the spirit of speculation will again 
come into activity. Shipping brands are meeting with a 
good steady sale, and the local consumption in the 
foundries and finished iron works is on a large seale. It 
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is estimated that during the month of August the stocks 
of pig iron in Scotland were reduced to the extent of 
10,000 tons, and during the same period 1207 tons were 
added to the stocks in Messrs. Connal and Co.’s public 


warrant stores. The demands on account of the United 
States, Canada, and certain Continental countries are on 
a limited scale, but it is thought that the Continent will 
soon be in the market for the autumn requirements. Two 
blast furnaces have been damped down at Cartsherrie 
Iron Works, and one has been blown in at the Eglinton 
Tron Works; so that there are now 114 in actual opera- 
tion, as compared with 109 at this time last year. The 
hematite pig-iron department is still very dull, prices 
being very weak. Business has recently been reported at 
49s. per ton for the usual proportions of Nos. 1, 2, and 3 
brands f.o.b. at Cumberland ports. Last week’s shipments 
of pig iron from all Scotch ports amounted to 15,683 tons, 
as against 17,009 tons inthe preceding week, and 16,076 
tons in the corresponding week of last year. To the 
United States there were shipped 1555 tons; to Canada, 
1970 tons; to Australia, &c., 710 tons; to France, 341 
tons; to Italy, 8380 tons; to Germany, 2050 tons ; to 
Russia, 1200 tons ; to Holland, 1595 tons; to Belgium, 
170 tons ; to Spain and Portugal, 148 tons; and lesser 
quantities to other countries. The stock in Messrs. Connal 
and Co.’s stores stood at 585,418 tons yesterday afternoon 
as against 585,270 tons yesterday week, being an increase 
for the week of 148 tons. 


Low and Duff's Line-Throwing Guns.—Messrs. Low and 
Duff, of the Albert Machine Works, Dundee, have just 
been informed by the British Commissioner at the 
Amsterdam Exhibition that the jury have awarded a 
silver medal to the signal and line-throwing guns exhibited 
by that firm in Amsterdam. The award is the highest 
that can be gained in the section. 


Clyde Shipbuilding Trade.—This branch of trade con- 
tinues to be very brisk, and although the amount of new 
tonnage turned out from the various shipyards last month 
was slightly under that of the corresponding month of 
last year, still it was largely above the average. There 
were twenty-eight vessels launched during the month of 
August, of a total of 36,080 tons, or 900 tons under the 
amount put into the water during August, 1882, but 
25,380 tons over that of August, 1879, and 10,910 tons over 
that of August, 1874. When the turnout over the eight 
months — 262,210 tons—is compared with that of the 
corresponding period of previous years, there is a very 
marked contrast. For that period it is the largest amount 
on record, being about 30,000 tons over that of the same 
period of last year, fully double the tonnage launched 
in the same eight months of 1879, and 92,710 tons 
more than was launched in the same period of 1874. 
Five of the vessels launched last month ranged from 
2600 tons up to 4300 tons. They were—the Dunbar 
Castle, Cape mail steamer, 4300 tons, built by Messrs. 
3arclay, Curle, and Co. ; the Tongariro (steel) 4200 tons, 
built by Messrs. John Elder and Co., for the ‘‘ Direct” 
London and New Zealand line; the Moravia, 4000 tons, 
built by Messrs. A. and J. Inglis for the Hamburg- 
American Steamship Company, of Hamburg; the Clan 
Macarthur (steel), 3900 tons, built by Messrs. Napier, 
Shanks, and Bell, for Messrs. Cayzer, Irvine, and Co.’s 
**Clan” line of Clyde and Indian traders ; and the Nyan 
Kin (steel), 2600 tons, built by Messrs. Scott and Co., 
Greenock, for Messrs. Butterfield and Swire, of Shanghai, 
for the China coasting trade. Those fivesteamers give a total 
of 19,000 tons, or fully more than one-half of the month’s 
output. Only two sailing vessels were launched during the 
month, namely, the Elmhurst, 1700 tons, built by Messrs. 
Robert Duncan and Co., and the Formosa, 1600 tons, 
built by Messrs. Russell and Co. At the close of the 
past month there were well-nigh 140 new vessels on the 
stocks, and considering the great dimensions of some of 
them it may be said that the amount of work in hand 
in the Clyde shipyards is not much, if any, short 
of 200,000 tons ; in which case there will be employment 
for many thousands of workmen for the next six or eight 
months at any rate. It is not unlikely that the recent 
storms at sea, more especially the awful volcanic and 
earthquake commotion in the eastern seas, will have 
provided a large amount of additional work for the Clyde 
shipbuilders, 


Progress of the New Tay Bridge.—Messrs. Barlow and 
Sons, engineers for the Tay Bridge, report as follows upon 
the progress of that great undertaking. In March the 
brickwork of the south abutment and two of the piers at 
Wormit had been commenced, since then the abutment 
and pier No. 1 have been built up to the level of the spring- 
ing of the arch, and pier No. 2 has been built to 18 ft. 
above high-water level. At pier No. 5 both cylinders are 
sunk, but not yet down to their intended depths. In 
March the sinking of the cylinders of pier No. 77 had been 
commenced, since that time the cylinders for piers Nos. 
54, 55, 56, 57, 58, 59, and 60 have been got down to their 
level, and their bases concreted. The cofferdam of pier 
No. 78 is in course of construction. Pier No. 80 is 
built up to 6 ft. above high water, and piers No. 81, 
82, and 83 are in, and the iron columns erected in 
the level at which they will receive their girders. The 
present state of the works is as follows: The south abut- 
ment and pier No. lare built up to the level of the spring- 
ing of the arch. Pier No. 2 is built to 18 ft. above high 
water. The cofferdam is completed for pier No. 4. At 
piers Nos, 54, 55, 56, 57, 58, 59, and 60 all the cylinders 
are down to their level, and their bases are concreted. 
The cylinders of piers Nos. 76 and 77 are partly in. The 
cofferdam for pier No. 78 is in course of construction. 
Pier No. 80 is built to 6 ft. above high water, and piers 
Nos. 81, 82, and 83 are in, and the iron columns erected 
to the level at which they will receive their girders. Delay 
has arisen from the extremely tough character of the clay 





in the shores of both sides of the river and the boulders 
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contained in it. The pontoons employed for putting in 
the piers work well. 

North British Railway Servants’ Wages.—The manager 
of the North British Railway Company has issued a 
notice, intimating a rise of 1s. per week to goods guards 
who have been more than a year in the service of the 
company. The increase will be given as on the Ist 
August—the date fixed in the circular issued by the 
manager during the agitation last winter as that on which 
the employés who had been over a year in the company’s 
service would receive an addition of 1s. per week to their 
wages. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Mining Engineers.—A meeting of 
the Midland Institute of Mining, Civil, and Mechanical 
Engineers has been held in Leeds, the President, Mr. 
Thomas Carrington, Kiveton Park Collieries, in the chair. 
A ‘discussion on Mr. Dickenson’s papers on ‘‘ Safety 
Lamps” and ‘‘ Respirators and Lamps for Penetrating 
Noxious Gases,” and also on the Fleuss apparatus for 
saving life after colliery explosions, took place. In refer- 
ence to the Fleuss apparatus it was pointed out that 
whilst the apparatus had been exhibited to the Institute, 
there had been no such test of its thorough adaptability 
to the purposes for which it was intended made in the 
district as would warrant the Institute in recommending 
the constitution of corps of men drilled in its use, or the 
laying out of large sums of money in providing the appa- 
ratus. The secretary was instructed to write the company 
asking that an apparatus be lent for the purpose of being 
tested, and a committee was appointed to carry out such 
test. 


Miners’ Conference at Chesterfield. —On Saturday a con- 
ference of miners’ delegates representing collieries in 
various parts of the country was held at the Sun Inn, 
Chesterfield, Mr. John Smith, of Danesmoor, presiding. 
The principal business was to make arrangements for the 
two demonstrations which it was, some time ago, decided 
to hold—that at Ilkeston on the 8th inst., and that at 
Chesterfield on the 10th inst. It was decided toissue a 
circular to the owners -and managers of the various 
collieries in the district informing them of the demon- 
stration, and asking them to allow the pits to “‘ play” 
on that day so as to give the men an opportunity to 
attend. 

Proposed Advance of Miners’ Wages in Yorkshire.—The 
secretary of the South Yorkshire and North Derbyshire 
Miners’ Association on Saturday forwarded to the officials 
of the Yorkshire Miners’ Association the following letter 
and resolution. 





** August 31, 1883. 

‘¢ Sir,—Our Minutes of Council are to hand from the 
printer this morning, one of which I enclose, on wages. 
Your reply thereto will oblige ** Yours, &c., 

““W. CHAPPELL. 

*€91, Victoria-street, Masborough, Rotherham.” 

The resolution is as follows: ‘‘ That this council is in 
favour of the general secretary writing the officials of 
Yorkshire Miners’ Association expressing their willing- 
ness toask an interview with the coalowners of the dis- 
trict to ask for an advance of 5 per cent. on the present 
rate of wages.” The resolution supplied to the Press on 
the subject from Mr. Chappell’s association was as 
follows: That this council is strongly in favour of asking 
the owners for 5 per cent. advance upon the present rate 
of wages, and hereby instruct the secretary (Mr. W. 
Chappell) to communicate with the officials of the York- 
shire Miners’ Association with a view of asking the 
owners to convene a meeting at which the proposal may 
be amicably discussed. 


THE Iron AND Steet InstirutE.—The autumn meet- 
ing of the Iron and Steel Institute will be held at 
Middlesbrough from September 18 to 21 inclusive, the 
mornings of the first three days being devoted to the 
reading of papers and discussions, and the afternoons, to- 
gether with the whole of the last day, to excursions to the 
works and manufactories of the neighbourhood. Three 
papers read at the last meeting will be discussed ; these 
are (1) ‘‘ On the Tin Plate Industry,” by Mr. E. Trubner; 
(2) ‘* On Coal-Washing Machinery,” by Mr. M. F. Baare ; 
and (3) ‘On the Manufacture of Anthracite Pig Iron,” 
by Mr. J. Hartman. The new papers include two on 
the Simon-Carvés and the Jamieson systems of coke 
manufacture, by Mr. R. Dixon and Mr. J. Jamie- 
son respectively, two on hydraulic cranes for steel 
works, by Mr. T. Wrightson and Mr. R. M. Daelen, 
and one on each of the following subjects: ‘‘The Use of 
Raw Coal in the Blast Furnace,” by Mr. I. L. Bell; ‘‘On 
the Cowper Hot Blast Stove,” by Mr. E. A. Cowper ; 
“On Recent Results with Gas Puddling Furnaces,” by 
Mr. R. Smith-Casson; and ‘‘On a New Form of Gas 
Sampler,” by Mr. J. E. Stead. On the 18th there will 
be an excursion to the Eston Works of Messrs. Bolckow, 
Vaughan, and Co. ; on the 19th choice may be made 
between an excursion including the works of the Anderton 
Foundry Company, and the Blast Furnaces and Salt 
Works of Messrs. Bell Brothers, and a second to the 
North-Eastern Steel Works. On the 20th the iron works 
at Stockton will be visited, after which there will be a 
launch from one of the shipbuilding yards. The follow- 
ing day there will be three alternative excursions: (1) to 
the river and docks; (2) to the Simon-Carvés ovens at 
Messrs.: Pease and Partner’s Collieries, to the North- 
Eastern Railway Company’s Engine Shops, and to the 
works of the Darlington Steel and Iron Company, and 
the Darlington Forge; (3) to the ironstone mines in the 
Cleveland district. 
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WE are indebted to our contemporary the American | the maximum speed at which the cars are to be moved, tra- | or north track, and in the direction of Brooklyn on the 
Machinist for the following particulars and illustrations | versing the length of the bridgein one direction onone ofthe | lower or south track. . 
of the cable traction employed for working the passenger | two tracks, and returning on the other track. To this cable The motive power is located on the Brooklyn side, 
cars on the New York and Brooklyn Bridge over the East | the cars are attached at will by a gripping device which per- under the approach to the bridge, and consists of two 
River. The system adopted is that first put into opera- {| mits the cable in starting the car to slip, so that at first the horizontal non-condensing automatic cut-off engines, de- 
tion in the city of San Francisco, by Mr. Eppelsheimer | motion is slow, and is gradually increased upto the speed of , signed by E. D. Leavitt, Jun., and built by the Dickson 
in 1872. As carried out by Mr. A. H. Mathesius, under | the cable. The latter is of steel, 14 in. in diameter and 2} Mioduinaiog Company. The cylinders of these 
the direction of Col. Paine, the engineer in charge of the | miles in length ; it is moved at a velocity of 10 miles per | engines are each 26 in. in diameter, with a stroke of 4 ft. 
works, an endless wire rope is keptinconstant motion at | hour. It runs in the direction of New York on the upper The main valves are flat-ported slides driven by eccentrics: 
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Upon the back of these are ported cut-off valves, which 
receive a compound motion from the crossheads of the 
main slides and from cams situated on horizontal shafts 
driven by gearing from the crankshaft. These cams are 
subject to adjustment by the governor, which is of the 
Porter type, by means of which the point of cut-off is 
automatically determined. The engines are coupled at 
right angles, and run at a speed of about 60 revolutions 
per minute. Steam is furnished by two batteries of Bab- 
cock and Wilcox boilers, of the water-tube type. The 
arrangement by which the engines are coupled together is 
such that either may be run independently of the other, 
or both may be run together, the coupling and uncoupling 
being accomplished by shifting a clutch. This is because 
when the travel is light one engine is sufficient for the 
work, and will do it with much better economy than both, 
although often both are required ; also, if one engine is 
disabled it will not be necessary to entirely stop the 
running of cars. <A general plan and elevation of the 
more important driving mechanism are shown in Figs. 1 
and 2, the latter indicates the main winding drums, the 
friction drum, driving gears and bedplate of these parts. 
The engines are set at right angles to the direction of the 
bridge. In Figs. 1 and 2, A and B are the two main 
winding drums, each 12 ft. in diameter, and grooved to 
receive the cable which is passed around them a sufficient 
number of times to secure the necessary friction. These 
drums receiving motion from the engine keep the cable 
moving in its circuit. 

The crankshafts of the engines extend only to the 
centre of the clutch couplings, shown in the plan, Fig. 1, 
the part of the shaft between these couplings being 
separate and carried on the bedplate of the winding 
drums. This shaft, which, as previously explained, is 
connected with either or both engines by the clutch 
couplings, carries the friction drum C, and a pinion, 
which drives the winding drums through a gear on one of 
the drum shafts. The friction drum is 5ft. in diameter, 
and the pitch diameter of the driving pinion is the same, 
with a pitch of nearly 5in. and a 12in. face. The 
diameter of the gear on the shaft with the drum A, is 
12 ft-, or the same as that of the drum. 

The cable passing around the two large drums exerts a 
strong pressure to pull them towards each other, which 
but for the friction drum C, would be resisted by the 
journals of their shafts. To avoid this, the arrangement 
of the friction drum with relation to the main drums is 
such that the plain parts of the faces of the latter (the 
parts of the faces outside the grooved parts) are in contact 
with the corresponding plain surfaces of the face of the 
former. By this arrangement the strain tending to pull 
the main drums towards each other is met by the friction 
drum, and the journals are relieved of all stress from this 
cause, Further than this the friction between the drums 
assists the gears to drive the main drums; the frictional 
surfaces of the winding drums and of the friction drum 
being the same, respectively, as the diameter of the gear 
and pinion permits the pinion and drum to drive in unison. 

he cable is passed three and one-half times around 
the drums A and B, to prevent slipping. Since in pass- 
ing from one drum to the other—forward and backward 
the cable must advance in the direction of the axes of the 
drums a distance equal to the pitch of the grooves, it 
would, unless prevented, be drawn against the edges of 
the grooves, destroying them as well asthe cable. To 
avoid this, the axes of the drum shafts are not arranged 
in exactly the same horizontal plane, a journal of one 
shaft being raised on one side of the bedplate and a 
journal of the other shaft similarly raised on the other 
side of the bedplate. The amount of this elevation is 
just sufficient to lead the cable from one drum to the 
other in a line at right angles to the axes of the shafts, so 
that it enters the grooves fairly instead of across the 
corners of the metal between them, the advance of the 
cable in the direction of the axes of the shafts being made 
on the drums, 

From the drum B, the course of the cable may be 
traced by the direction of the arrows on Fig. 2, which 
gives an end elevation of the drum B, a side elevation of 
the guide sheaves D and E, and the balance car F, upon 
which is located the guide sheave G. These three last 
named are ordinary sheaves 10 ft. in diameter, with deep 
single grooves. The cable, after leaving drum B, passes 
as represented over the sheave D, to and around the 
sheave G (on the balance car) from there to sheave E, 
and up to the road surface, where by means of another 
large guide sheave it is led to the track. 

Along the centre of the track it is supported and guided 
on small carrying sheaves 15 in. in diameter, mounted in 
cases placed at intervals of about 30 ft. Reaching the 
New York side the cable leads to the pulleys L K, shown 
in elevation and plan in Figs. 3 and 4. Here it passes 
over the first of these pulleys and under the second ; the 
object of this arrangement will be explained further on. 

The bedplate of these pulleys instead of being level, is 
set at a considerable inclination, so that the first pulley 
may occupy the proper position, vertically, to receive the 
cable from the carrier sheaves on the track, and at the 
same time the second pulley be at the proper distance 
below the track. 

It is now necessary that the cable should cross over the 
end of the bridge, to return on the other track. For this 
purpose it passes from the second of the two pulleys L K 
toa large guide sheave, horizontally located on a pin pro- 
jecting upwards from a heavy ‘‘ spider” casting, firmly 
anchored. Around this sheave, which it will be under- 
stood is below the passage-ways of the bridge, the cable 
makes a quarter turn, passes across the end of the bridge 
and makes a second quarter turn around a horizontal 
sheave on a second balance car. From this it is led up- 
wards at an angle over a guide sheave to the small carrier 
sheaves on the lower track, and across to the Brooklyn 
side, where it turns over a guide sheave and passes down 
to sheave A (Fig. 1), completing the circuit, 





The purpose of the balance car on the Brooklyn side is 
in a degree to equalise the strain on and to provide for 
taking up the permanent and fluctuating slack of the 
cable. The need of this may be readily seen when it is 
considered that however accurately, as to length, the 
cable may have been spliced, it will be subject to constant 
change from the effect of contraction and expansion, that 
the deflection will be different under the varying condi- 
tions of loads (the effect of which will be substantially the 
same as achange in length) and that a positive change in 
length from stretching will occur. The balance cars are 
four-wheeled trucks, mounted on inclined tracks 90 ft. in 
length and weighted to the extent found necessary. 

The part of the cable taken up in passing to and from 
and around the sheave on the balance car may be con- 
sidered as a loop, which the balance car by its gravity on 
the inclined track constantly tends to lengthen, and which 
it does permanently lengthen as the length of the cable is 
permanently increased. The deflection of the cable, how- 
ever, being subject to continual change, and the balance 
car only partially equalising this deflection, there will be 
a motion of the car both up and down the inclined track. 
This motion is not violent when the balance car moves 
down the track, in other words, when the loop is 
lengthened, but it was thought advisable to provide 
against its moving too far and too violently when the loop 
is shortened, and the car moves up the track. This is 
done by means of automatic brakes on the wheels, which 
are shown in Fig. 3, where it will be seen that a brake- 
shoe is attached to a lever near its fulcrum by means of a 
short jointed link. To the outer end of this lever a weight 
is attached, so arranged that when the connecting link 
is considerably out of a vertical position the weight will 
rest on a shelf immediately underneath it, the brake then 
being inoperative. As the link assumes a position more 
nearly vertical the weight is raised from the shelf and the 
brake applied to an extent corresponding to the weight 
and its leverage. When the motion of the car is in the 
direction down the incline the friction of the wheel against 
the shoe carries the link away from a vertical position 
until the weight rests on the shelf. When the motion of 
the car is in the direction up the incline the friction brings 
the link towards a vertical position and the weight is 
raised. A stop prevents the link being carried beyond a 
vertical position in the wrong direction. From this it 
may be seen that when the car commences to ascend the 
incline the brakes are applied, which has substantially the 
same effect as increasing the weight, and that when it 
commences to move in the opposite direction the brakes 
are released. 

The balance car on the New York side serving only to 
partially equalise the strain on the cable and not to regu- 
late the length, is much lighter than the one on the 
Brooklyn side, is not provided with brakes, and can only 
move for a short distance on an inclined track. The 
strain of thecable, however, being at an angle with the 
direction of the track (the cable making a quarter turn 
around the horizontal sheave) has a tendency to pull the 
car off the track atthe side. This is prevented by mount- 
ing upon the same vertical shaft upon which the sheave 


is mounted a roller or wheel of large diameter, the flat | 


face of which rolling against a permanent guide takes the 
pull of the cable. 

Referring to Figs. 4 and 5, it will be understood that 
the cable passing over and under the two pulleys will 
cause them to revolve with their respective shafts, to 
which they are made fast. On each shaft are drums 
grooved for ? in. wire cable ; these are normally loose on 
their shafts, but may be clutched to revolve with them by 
means of powerful friction clutches, operated by the 
levers shown. The shafts have motion in opposite direc- 
tions, and cables passed three or four times about the 
drums and led off over suitable guide sheaves to the track 
are used for switching the cars on the New York side. 
On the Brooklyn side small locomotives are used for 
switching. 

Provision is made for oiling the loose drums by drilling 
holes in the ends of the shafts to a little beyond the drum 
bearings. The outer portions of these holes are threaded, 
and by means of pipe and elbows oil cups are attached. 
These oil cups revolve with the shaft, but friction collars 
in the connexions permit them to be held stationary for 
examination and for filling. The grooves of the pulleys 
referred to are filled with wood, as shown in the enlarged 
section, Fig. 6. 

There are no special peculiarities about the small carrier 
sheaves and cases along the tracks, except in the arrange- 
ment for oiling the journals of the shafts. As these 
sheaves are not conveniently accessible when cars are 
running, it is important that they shall run fora con- 
siderable time without attention. The manner of pro- 
viding for this may be seen in Figs. 7 and 8, which 
represent an elevation and longitudinal section of one of 
the boxes of a sheave case. The shaft has a circumferen- 
tial groove cut in each journal near the inner end of the 
bearing. This in babbitting the box leaves a correspond- 
ing ring a, of babbit metal. At the outer end the box is 
solid or closed, making an oil reservoir b. This reservoir 
can be filled with oil to the top of the ring a, before it will 
run out. A channel c, provides for the distribution of oil 
under the journal. As there is no upward pressure the 
cap is simply a shell hinged to the box and made to close 
tightly to exclude dust and dirt ; at the same time it can 
be conveniently opened for filling the oil reservoir, which 
holds oil sufficient to last for several weeks. As already 
mentioned, this interesting and important work has been 
ably carried out by Mr. A. H. Mathesius, who supplied 
the drawings from which the engravings accompanying 
this notice, were prepared. 





THE INVENTOR OF ARTIFICIAL Sopa. — The Munici- 
pality of Issoudun, in France, has decided to erect a 
monument to the memory of Nicolas Leblanc, who first 
discovered the method of extracting soda from sea salt, 


NEW LEGAL STANDARD WIRE GAUGE. 

WE have received from the Standards Department of 
the Board of Trade the following Table, giving particulars 
of the new legal standard wire gauge. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Tron Market.—Y esterday the iron market 
was well attended, but there was very little business 
done. No. 3 Cleveland pig was again quoted 39s. per 
ton for prompt delivery, while 39s. 3d. and 39s. 6d. were 
asked for special brands. So far this month shipments 
are good, and but for adverse reports from other districts 
prices of pig iron in the North of England might im- 
prove. The Glasgow market continuing flat acts like a 
damper on this district and prevents larger exports to 
| Scotland. The Cleveland Ironmasters’ Association returns 
| for August show, that of the 164 blast furnaces in the 
| district 117 were in operation, The total make of all kinds 
| of pig iron during the month amounted to 233,631 tons. 
| The total shipments reached 88,484 tons, and the stocks 
at the end of the month were 275,198 tons, only 40,000 tons 
more than a single month’s make. The dispute between 
Messrs. Jones, Dunning, and Co., of Normanby Iron 
Works, and their workmen is not yet settled, and the 
three blast furnaces of the firm are still damped down. 


The Manufactured Iron Trade.—There is a gor rd de- 
mand for ship plates at 6/, per ton, and for angles at 
5/. 10s., but the trade still feels the lack of fresh contracts 
| for future delivery. As the shipbuilding trade is falling 
off the manufactured iron trade will be immediately 
affected. 

Shipbuilding and Engineering.—For a long time past 
we have had little to record concerning these trades except 
the satisfactory fact that they were busy. Since the 
beginning of this year we have spoken of the future being 
less cheering, and latterly we have pointed out that con- 
tracts were being rapidly worked off, and that new orders 
were scarcer. The keynote of the early future in ship 
building has unfortunately been struck on the Tees this 
week, On Monday Messrs. R. Dixon and Co., of the Cleve- 
land Dockyard, Middlesbrough, launched the fine steamer 
Aycliffe of 2200 tons capacity and to be fitted by Messrs. 
Blair and Co., of Stockton. . The time has now come 
when this busy shipbuilding firm have no orders for fresh 
vessels and are unable to occupy the place vocated by the 
launch on Monday. By the end of this month Messrs. 
Dixon will finish and deliver half a dozen steamers, and 
as there are no orders to take their places something like 
a thousand hands will be paid off in the course of the 
next eight or ten weeks. At present Messrs. Dixon 
employ upwards of 2500 hands, but unless new orders are 
obtained soon about a third of these will be discharged. 
Other builders on the northern rivers are quickly com- 
pleting their works and will ere long be in the same posi- 
tion as Messrs. Dixon. 

The Coal and Coke Trades.—There is still a good de- 
mand for all kinds of fuel and prices are maintained. 





Proposep New Rattway.—Surveys are being made 
preliminary to plans being prepared for a bridge over the 
Trent, near Burton Stather. It is proposed to use the 
hill on the Lincolnshire side of the Trent to lift the line 
so as to give a headway for the bridge over the Trent of 
73 ft. It will be then carried on a lengthy viaduct with 
an easy gradient to bring the line to the level of Marsh- 
land. The scheme, of which this will form apoint, will start 
at Drax, form connexions between there and Goole with 
the Hull and Barnsley, East and West Riding Union, 
Lancashire and Yorkshire, and North-Eastern systems. 
At the other end of the line it will run as far as the city 
of Lincoln, 
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THE NEW PATENT ACT, 

Unper the new Patent Act, which comes into 
operation on the Ist of January next, any person, 
whether a British subject or not, will be able to 
make application for a patent, and two or more 
persons may make a joint application and the 
patent may be granted to them jointly, even 
although they are not joint inventors. This will 
be advantageous, because it will afford the capi- 
talist an opportunity of acquiring security at once, 
and cases will not be so likely to occur of persons 
who are not joint inventors making declarations to 
the effect that they are. 

The details of the practical working of the Act 
will of course depend to aconsiderable extent upon 


the rules to be issued. Meanwhile it would seem 
that two documents will be required for an appli- 
cation, namely, a sort of combined declaration and 
petition, and a provisional or a complete spe- 
cification. The first-named document is to be 
declared before a justice of the peace or other 
proper authority. The documents may be trans- 
mitted by post. If the specification be a pro- 
visional one, the fee payable in the first in- 
stance will be 1l.; if a complete specification 
be deposited in the first instance, the fee payable 
will be 4/.. The application will be referred by the 
comptroller to an examiner who is to ascertain and 
report to the comptroller whether the nature of the 


vation, specification, and drawings (if any) have 
been prepared in the prescribed manner, and if the 
title sufficiently indicates the subject-matter of the 
mvention. If the report be not favourable the comp- 
troller may require the application, specification, 
or drawings to be amended ; where he does so the 
applicant may appeal from his decision to the law 
officer. 


an application is made accompanied by a specifica- 
tion bearing a title the same as, or similar to, a 
previous application on which the patent is not yet 
granted, the examiner 1s to report whether the later 
specification appears to him to comprise the same 
invention as the earlier one, and, if he reports in 
the aftirmative, the comptroller is to give notice 
to the applicants that he has so reported. Insucha 


appeal to the law ofticer, whether the invention 
comprised in both applications is the same, and if 
so he may refuse to seal a patent on the application 
of the second applicant. We have already pointed 
out the serious objections to this provision in the 
Act. 

If the applicant does not leave a complete speci- 
fication with his application, he may leave it at any 
subsequent time within nine months from the date 
of application. The fee payable on filing the speci- 
fication will be 3/.. Unless a complete specification 
is left within nine months the application will 
be deemed to be abandoned. Where a complete 


tion, the comptroller will refer both specitications 
to an examiner for the purpose of ascertaining 
whether the complete specification has been pre- 
pared in the prescribed manner, and whether 


plete specification is substantially the same as 
that which is described in the provisional speci- 
fication. If the report be unfavourable, the comp- 
troller may refuse to accept the complete specifica- 
tion unless and until it shall have been amended 
to his satisfaction ; but the applicant may appeal 
to the law officer, and the latter must, if re- 
quired, hear the applicant and the comptroller, 
and may make an order determining whether and 
subject to what conditions, if any, the complete 
specification shall be accepted. 
specification is accepted within twelve months from 
the date of application, then (save in the case of an 


accept) the application will, at the expiration of 
those twelve months, become void. Reports of 
examiners are not in any case to be published or be 
open to public inspection, nor will they be liable 
to production or inspection in any legal proceeding, 


tities that production or inspection ought to be 
allowed. 

When acomplete specification is accepted the fact 
will be advertised and the documents will be 
opened to public inspection. Any one may enter 


from the date of the advertisement. The grounds 


ing, 


viz., that the applicant obtained the invention 





| the legal representative ; or that the invention has 
| been patented in this country on an application of 
| prior date; or that an examiner reported to the 
comptroller that the specification appeared to him 
| to comprise the same invention as comprised ina 

specification bearing the same or a similar title, and 
| accompanying a previous application. 

On the expiration of the two months in the event 
of opposition, the comptroller is to hear the oppo- 
nent and the applicant (if desirous of being heard), 
and is to decide on the case, but subject to appeal 
to the law ofticer. In the event of appeal the law 


invention has been fairly described, and the appli- | 


When an application has been accepted | 
notice thereof isto be sent to the applicant. Where | 


case the comptroller may determine, subject to an | 


specification is left after a provisional specifica- | 


the invention particularly described in the com- | 


Unless a complete | 


appeal having been lodged against the refusal to | 


other than an appeal to the law officer, unless the | 
court or officer having power to order discovery, cer- | 


notice of opposition at any time within two months | 
on which opposition will be allowed are the follow- | 


from the opponent or from a person of whom he is | 


officer is to hear the applicant and any opponent 
entitled in the law officer’s opinion to be heard in 
opposition to the grant, and will determine whether 
the grant ought or ought not to be made. He may 
obtain the assistance of an expert. Ifthere be no 
opposition, or in case of opposition, if the deci- 
sion be in favour of theapplicant, the patent will 
be sealed. This must be done within fifteen 
months from the date of application. But where 
the sealing is delayed by an appeal to the law 
officer, or by opposition to the grant of the 
patent, the patent may be sealed at such time 
as the law officer may direct. And, if the person 
making the application dies before the expira- 
tion of the fifteen months, the patent may be 
| granted to his legal representative and be sealed 
at any time within twelve months after the death 
of the applicant. Every patent will be dated 
and sealed as of the day of the application, but 
no proceedings are to be taken in respect of an 
infringement committed before the publication of 
the complete specification. In case of more than 
one application for a patent for the same invention, 
the sealing of a patent on one of those applications 
| will not prevent the sealing of a patent on an earlier 
| application. 

| Every patent will be granted for fourteen years 
| from its date, but will cease if the patentee fails to 
| duly make the prescribed payments, namely, 50I. 
|on certificate of renewal before the end of four 
|years from the date of the patent, and 100/. on 
certificate of renewal before the end of seven years 
in the case of patents granted prior to 1884, or, in 
the case of patents granted after the commencement 
|of the Act, before the end of eight years from 
the date of the patent. In lieu of the fees of 50/. 
jand 100/. annual fees may be paid of 10/. before 
the expiration respectively of the fourth, fifth, 
sixth, and seventh years from the date of the 
patent, 15/. before the expiration of the eighth 
and ninth years, and 20/. before the expiration of 
the tenth, eleventh, twelfth, and thirteenth years. 
If, in any case, by accident, mistake, or inadver- 
itence, a patentee fails to make any payment 
within the prescribed time, the comptroller will, 
on application, and if satisfied that the failure 
has arisen from any of the above-mentioned causes, 
enlarge the time. But the time for making any 
payment cannot in any case be enlarged for more 
than three months. And, if any proceeding be 
taken in respect of an infringement committed 
after failure to make a payment within the pre- 
scribed time, and before the enlargement of time, 
the court before which the proceeding is proposed 
to be taken may, if it shall think fit, refuse to award 
damages. The fee for enlargement of time is not 
to exceed 10. 

An applicant or a patentee may, from time to 
time, seek leave to amend his specification and 
drawings, by way cf disclaimer, correction, or ex- 
planation. Reasons must be given. The request 
and the nature of the proposed amendment will 
be advertised, and at any time within one month 
from its first advertisement any person may give 
notice of opposition. In case of opposition the comp- 
troller will hear and decide the case subject to an 
appeal to the law officer. In case of appeal the 
law officer will, if required, hear the person making 
the request, and the opponent, if the latter be, in 
the opinion of the law ofticer, entitled to be heard ; 
and will determine whether and subject to what 
conditions, if any, the amendment ought to be 
|allowed. Where there is no opposition the comp- 
| troller will determine whether amendment ought 
| to be allowed, and if so on what conditions. 
| When leave to amend is refused by the comp- 
troller, the person making the request may appeal 
| from his decision to the law ofticer, who will, if re- 
quired, hear the person making the request and the 
comptroller, and may make an order determining 
whether, and subject to what conditions, if any, the 
}amendment ought to be allowed. No amendment 
will be allowed that would make the specification, 
|as amended, claim an invention substantially 
| larger than, or substantially different from, that 
|claimed by the specification as it stood before 
| amendment. 
| In an action for infringement and ina proceeding 
| for revocation of a patent, the court or a judge may 
|at any time order that the patentee shall, subject 
| to such terms, as to costs and otherwise, as the court 
| or a judge may impose, be at liberty to apply at the 
| Patent Oftice for leave to amend his specification by 
| way of disclaimer, and may direct that in the mean- 
‘time the trial or hearing of the action shall be post- 
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poned. No damages will be given in any action in 
respect of the use of the invention before a dis- 
claimer, correction, or explanation, unless the 
patentee establishes to the satisfaction of the court 
that his original claim was framed in good faith and 
with reasonable skill and knowledge. This is a 

eculiar provision on which we commented in our 
ast issue. It will present an opening for consider- 
able doubt and discussion in very many cases. 

Every amendment of a specification will be ad- 
vertised. If on the petition of any person interested 
it is proved to the Board of Trade that by reason 
of the default of a patentee to grant licenses on 
reasonable terms (a) the patent is not being 
worked in the United Kingdom ; or (0) the reason- 
able requirements of the public with respect to the 
invention cannot be supplied; or (c) any person 
is prevented from working or using to the best ad- 
vantage an invention of which he is possessed ; the 
Board may order the patentee to grant licenses on 
such terms as to the amount of royalties, security 
for payment, or otherwise, as the Board, having 
regard to the nature of the invention, and the cir- 
cumstances of the case, may deem just, and any 
such order may be enforced by mandamus. 
This is an enactment that will materially reduce 
the value of patent property. Patentees having 
valuable inventions, and who are not in a position 
to bear the expense of proceedings that may be of 
a costly character, will doubtless in many cases be 
forced by unscrupulous manufacturers and others 
to allow the use of their inventions without ade- 
quate consideration, and on terms the reverse of 
equitable. But, fortunately, this will not affect 
patents applied for before the 1st of January next. 

A register of patents will be kept at the Patent 
Office. In it will be entered the names and ad- 
dresses of grantees of patents, notifications of 
assignments and of transmissions of patents, of 
licences under patents, and of amendments, ex- 
tensions and revocations of patents, and other 
matters affecting the validity or proprietorship of 
patents, &c. Parties wishing to register deeds, 
licences, and other documents affecting the pro- 
prietorship in letters patent or licences, will have to 
supply copies to the comptroller for filing in the 
Patent Office. Heretofore the originals have been 
left, and the Patent Office has prepared the copies 
charging always a fee of only ds. regardless of the 
length of the document. Hence the expense to 
patentees of registering such documents under the 
new law is likely to be considerably more than at 
present. 

Not less than six months before the expiration 
of a patent the patentee may (after advertising as 
may be preseribed) petition Her Majesty in Council 
for a prolongation. Any person may enter a caveat 
against the extension. If the Judicial Committee 
(to whom such matters will be referred as at pre- 
sent) report that the patentee has been inade- 
quately remunerated by his patent, it may be pro- 
longed for a further term not exceeding seven, or 
in exceptional cases, fourteen, years. The pro- 
ceeding by scire facias to repeal a patent is abolished, 
but revocation of a patent may be obtained on 
petition to the court. Every ground on which a 
patent might now be repealed by scire facias will 
be available by way of defence to an action of in- 
fringement, and will also be a ground of revocation. 
A petition for revocation of a patent may be pre- 
sented by: (a) The Attorney-General in England 
or Ireland, or the Lord Advocate in Scotland ; (b) 
any person authorised by either of them ; (c) any 
person alleging that the patent was obtained in 
fraud of his rights, or of the rights of any person 
under or through whom he claims ; (d) any person 
alleging that he, or any person under or through 
whom he claims, was the true inventor of any 
invention included in the claim of the patentee ; 
(e) any person alleging that he, or any person 
under, or through whom he claims an interest in 
any trade, business, or manufacture, had publicly 
manufactured, used or sold, within this realm, 
before the date of the patent, anything claimed 
by the patentee as his invention. It is some- 
what startling to find that the validity of a 
patent may be attacked on the ground that some 
one other than the patentee was the true in- 
ventor, and this, apparently, even in the absence 
of fraud on the patentee’s part. Subsection c pro- 
vides for cases of fraud, but under subsection d it 
would almost seem that any one who believed that 
he conceived the invention before the patentee 
would have a right to seek the revocation of the 
patent, even although the patentee may have inde- 





pendently invented the thing patented. This 
surely cannot have been the intention of the framers 
of this part of the Act; but at any rate they have 
succeeded in rendering patent rights liable to ques- 
tion in a manner the reverse of encouraging, either 
to inventors or to those who might be disposed 
toembark capital in patent property. The plaintiff 
must deliver particulars of the objections on which 
he means to rely. The defendant (the patentee) 
will be entitled to begin, and give evidence in 
support of the patent, and if the plaintiff gives 
evidence impeaching the validity of the patent the 
defendant will be entitled to a reply. 

Where a patent has been revoked on the ground 
of fraud, the comptroller may grant to the true in- 
ventor a patent bearing date from revocation of 
the patent revoked, the patent so granted to cease 
on the expiration of the term for which the revoked 
patent was granted. As regards the effect of a 
patent as against the Crown we do not hesitate to 
say the provisions of the new law will prove delusive. 
It has been held that under the existing law the 
Crown may use a patented invention without the 
assent of or remuneration to the patentee. But it has 
also been decided that contractors who may supply 
the Government with a patented article are liable 
to the patentee for an infringement of his patent, 
because they are not servants or agents of the 
Crown doing the work of the Crown, but are pri- 
vate contractors with the Crown to supply certain 
manufactured articles, and therefore are not pro- 
tected in what they do by any particular privilege 
attaching to the Crown. In practice, where the 
Government has adopted a patented invention, it 
has, so far as we know, been usual to give some re- 
ward to the patentee ; although it may be admitted 
that in this respect liberality has been the exception 
and not the rule. Now the new law exacts that 
a patent shall have to all intents the like effect as 
against her Majesty the Queen, her heirs and suc- 
cessors, as it has against a subject, but that the 
ofticers or authorities administering any department 
of the service of the Crown may, by themselves, 
their agents, contractors, or others, at any time 
after the application, use the invention for the 
services of the Crown on terms to be before or 
after the use thereof agreed on, with the approval 
of the Treasury, between those officers or authorities 
and the patentee, or, in default of such agree- 
ment, on such terms as may be settled by the 
Treasury after hearing all parties interested. 

From this it would seem that, as against the 
Crown, a patentee under the new law will, if pos- 
sible, be in a worse position than now ; because, 
whilst on the one hand the amount to be paid to 
him is left to be determined as heretofore by the 
user (the Government), the patentee will not have 
a remedy even as against a contractor who may 
make for the Government, except for an amount to 
be determined by the customer of that contractor. 
This is about as inequitable an arrangement as 
could possibly be conceived. 

In a proceeding for infringement or revocation, 
the Court may, if it thinks fit, and must on the 
request of either of the parties to the proceeding, 
call in the aid of an assessor specially qualified, and 
try and hear the case wholly or partially with his 
assistance. The action will be tried without a jury 
unless the Court shall otherwise direct. 

The Court of Appeal or the Judicial Committee 
of the Privy Council may in any proceeding before 
them respectively also call in the aid of an as- 
sessor. Where a patentee, by circulars, advertise- 
ments, or otherwise, threatens any one with legal 
proceedings or liability in respect of any alleged 
manufacture, use, sale, or purchase of the patented 
invention, the aggrieved party may bring an action 
against the patentee, obtain an injunction against 
the continuance of such threats, and recover 
damages if the alleged manufacture, use, sale, or 
purchase was not in fact an infringement. This, 
however, will not apply if the person making the 
threats, with due diligence commences and prose- 
cutes an action for infringement of his patent. A 
patent will be granted for one invention only, but 
may contain more than one claim. However, in an 
action or other proceeding, a patent will not be open 
to objection on the ground that it comprises more 
than one invention. If an inventor dies without 
applying for a patent in respect of his invention, a 
patent may be granted to his legal representative, if 
application be made within six months of the in- 
ventor’s death. 

A patent granted to the true and first in- 
ventor will not be invalidated by an application 





in fraud of him, or by provisional protection 
obtained thereon, or by any use or publication of 
the invention subsequent to such fraudulent appli- 
cation during the period of provisiontl protection. 

A patentee may assign has patent for any place 
in or part of the United Kingdom or Isle of Man 
as effectually as if the patent were originally granted 
to extend to that place or part only. 

The law officers may examine witnesses on oath 
under the Act and in regard to cases heard by them 
may order costs to be paid by either party, and any 
such order may be made a rule of the court. 

The exhibition of an invention at an industrial or 
international exhibition, certified as such by the 
Board of Trade, will not prejudice the right of the 
inventor or his legal personal representative to pro- 
visional protection and a patent, but the exhibitor 
must, before exhibiting the invention, give the 
comptroller the prescribed notice of his intention 
to do so; and the application for a patent must be 
made before or within six months from the date 
of the opening of the exhibition. 

A novel feature of great interest is the intended 
issue periodically of an illustrated jeurnal of 
patented inventions, as well as reports of patent 
cases decided by courts of law, and other informa- 
tion. The value of this journal will depend largely 
upon the care with which the descriptions of in- 
ventions are prepared. It is to be hoped they will 
be more comprehensible than many of those (mere 
claims insufticiently illustrated) that appear in the 
official gazette of the United States Patent Office. 
The publication of such a journal was proposed by 
Mr. Lloyd Wise some years before the United 
States official gazette was started. Doubtless the 
issue of our weekly illustrated patent record has 
convinced the Government that an official publica- 
tion of the kind on an extended scale will be ex- 
ceedingly useful. Copies of all complete specifica- 
tions of patents for the time being in force, with 
their accompanying drawings, will be kept on sale. 

The control and management of the Patent 
Museum will be transferred to the Science and Art 
Department. That department may require a 
patentee to furnish a model of his invention on 
payment to him of the cost of manufacture ; the 
amount to be settled, in case of dispute, by the 
Board of Trade. The Act contains provisions 
similar to those now in foree as respects the assign- 
ment to the Secretary of State for War of inventions 
for improvements in instruments or munitions of 
war, also for keeping secret the particulars of such 
inventions. The communication of any such inven- 
tion to the Secretary of State, or to those authorised 
by him to investigate it, will not prejudice the grant 
or validity of a patent for the same. 

Owners of existing patents will naturally desire 
to know to what extent they will be affected by 
the new law. Not only so, but very many inven- 
tors have been anxiously considering whether they 
should apply for patents this year or wait until the 
new Act comes into force. Now the provisions of 
the Act relating to applications for patents and pro- 
ceedings thereon, will have effect in respect only of 
applications made after the 31st of December next. 
Every patent granted before the commencement 
of this Act or on an application then pending, will 
remain unaffected by the provisions of the Act re- 
lating to patents binding the Crown, and to com- 
pulsory licenses. In all other respects (including 
the amount and time of payment of fees) the 
Act will extend to all patents granted before 
the commencement of the Act, or on applications 
then pending, in substitution for such enactments 
as would have applied thereto if the Act had not 
been passed. 

It is provided in the Act that the comptroller 
may refuse to grant a patent for an invention of 
which the use would, in his opinion, be contrary 
to law or morality. He is also empowered to cor- 
rect clerical errors. It is enacted that where any 
discretionary power is given to him, he shall not 
exercise it adversely to the applicant for a patent, 
or for amendment of a specification, without (if so 
required within the prescribed time by the appli- 
cant) giving the applicant an opportunity of being 
heard personally or by his agent. 

Extensive powers are given to the Board of Trade 
to make general rules for regulating the business 
of the Patent Office, &c. There are also provi- 
sions for international and colonial arrangements 
respecting the protection of inventions. Where an 
arrangement shall be made with the Government of 
a foreign state any person who has applied for pro- 
tection for an invention in such state, will be 
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entitled to a patent here, in priority to other appli- 
cants ; and such patent will bear the same date as 
the foreign one ; provided his application here is 
made within seven months from his applying for 
protection in the foreign state. The publication 
here, meanwhile, of any description of the inven- 
tion, or its use, will not invalidate the patent. 

The above provisions will apply only in the case 
of those foreign states with respect to which the 
Queen by an order in Council may declare them to 
be applicable. 





THE serious revelations of the last (1880) United 
States census concerning the proximate extinction 
of many of the forests, which have hitherto been so 
bountifully productive, have made it evident that in 
the immediate future the waste of timber that has 
hitherto prevailed must be stopped, and means 
adopted to preserve wood against decay. It is well 
known in America that there are several methods 
in successful operation in Europe, but when tried 
in the States they have generally ended in failure 
from some cause or other. The American Society of 
Civil Engineers, therefore, some time ago appointed 
a committee to gather information upon the subject, 
and to report how far the preservation of timber has 
been successfully attempted in that country, and 
from what causes it has failed in the instances 
where it has been tried and abandoned. The com- 
mittee issued a large number of circulars to civil 
engineers, railroad superintendents, timber dealers, 
chemists, and others, and received in return more 
or less information concerning eighty-eight experi- 
ments, representing thirty-three processes. Un- 
fortunately the facts were often fragmentary and 
incomplete, and many of the statements contradicted 
each other. The committee therefore determined 
to devote another year to the investigation, and in 
the mean time they have presented the more com- 
plete of the communications that they had re- 
ceived to the Society. 

The three processes referred to by their corre- 
spondents were named respectively kyanising, 
Burnettising, and creosoting. Kyanising consists in 
immersing timber in a solution of 1]b. of corrosive 
sublimate to 100 1b. of water ; for boards lin. in 
thickness two days’ immersion are allowed, and an 
additional day for each additional inch of thickness. 
Burnettising is similar, with chloride of zinc substi- 
tuted for the mercury. In creosoting the timber is 
placed in long cylinders, and first subjected to the 
action of superheated steam to withdraw the sap, 
and then to hot ‘ dead oil” under pressure. 

Kyanising seems to have been a good deal 
practised in America from time to time. Mr. James 
B. Francis reported that it was used at Lowell, 
Mass., in 1848, and was continued about two years, 
when Burnettising was substituted on account of its 
cheapness, and was continued until 1862, when it 
became apparent that it was less effective than the 
former process, which was again brought into opera- 
tion. Mr. W. P. Judson contributed a long and 
interesting account of the use of kyanised timber 
for the revetment of the earth slopes of Fort 
Ontario, Oswego, which was built in 1839. An 
examination of the work, which has now been stand- 
ing forty years, shows that all timbers whose lower 
ends rest upon the ground are rotten for 6 ft. from 
the foot upwards. Above this line of general decay 
40 per cent. are rotten enough to impair their 
strength, and the remaining 60 per cent. are sound. 
Of timbers which are buried in well-drained earth 
5 per cent. are rotten, 5 per cent. impaired, and 
90 per cent. are sound. Similar timbers buried in 
the base of the same embankment are 40 per cent. 
rotten, 10 per cent. impaired, and 50 per cent. 
sound. Of timbers entirely above the surface of 
the ground, 80 per cent. have their tops sound. 
These observations apply to timbers 12in. square 
and smaller. Larger sizes show less favourable 
results. 

Burnettising was tried on the Central Vermont 
Railroad in 1856, but it was regarded merely as an 
experiment, and given up, and no record kept of 
the results. About three years ago, however, an 
old side track was removed, which had not been in 
use for several years, and was nearly covered with 
earth and grass, yet the hemlock ties were then 
found to be nearly sound, after having been laid 
for about twenty-five years. In 1866, 2000 Bur- 
nettised ties of fine tamarack and cedar were laid 
on the Chicago, Rock Island, and Pacific Railroad. 
An examination made last summer showed that 
75 per cent. of them were still in the track, and 








promised to be serviceable for two or three years 


longer. The natural life of a hemlock tie laid in 
sand or gravel ballast, does not exceed five years ; 
but if thoroughly treated with chloride of zine, it 
appears to last fifteen years. Pine and cedar ties 
perish rather more quickly. On the New Orleans 
and Mobile Railroad a large amount of long-leafed 
yellow pine and a quantity of cyprus were used in 
1869-70. In 1874 extensive renewals were necessary, 
and in 1875-76 still further repairs were needed. 
About the 1st of March, 1876, the rebuilding of 
the structures with creosoted timbers was com- 
menced and carried forward as rapidly as pos- 
sible. The piles of some of the bridges were 
subject to the attacks of the teredo navalis, and 
were often cut through in two years, but in no 
case have the creosoted timbers been found to fail 
in this way. The Houston and Texas Central 
Railway has treated 150,000 cross ties with creosote 
during the last two years, using on an average 1} 
gallons of oil per cubic foot. 

In the discussion which following the reading of 
the report, Mr. T. Egleston called attention to the 
fact that the time of year in which wood is cut has 
as much to do with its strength and preservation as 
any other one thing. The German Government 
made an experiment in which four pine trees grown 
on the same soil, and of the same age, were cut at 
the ends of December, January, February, and 
March respectively, and were squared, dried, and 
tested by flexion. The first sustained the greatest 
weight, the second 12 per cent. less, the third 20 
per cent. less, and the one cut in March 28 per 
cent. less. Pieces of the same age were cut in 
December and the last of March, and were made 
into posts. Those cut in December were good after 
sixteen years, while those cut in March broke off 
short after being used three years. Of pieces cut at 
the same time and buried in moist earth, those cut 
in December had some parts sound after sixteen 
years, while those cut in March were rotten 
through in eight years. 


THE WEATHER OF AUGUST, 1883. 

Tue latter part of August has been even warmer 
and finer than the first portion, and on the whole 
the month has been favourable for harvest. Ireland 
has had more than its usual share of rain and over- 
cast weather, and the temperature in the north of 
Scotland and in the south-west of England has 
been below the mean. In the other parts of the 
British Isles the weather was either seasonable, or 
even (on the east coast of Great Britain) rather 
finer than usual. Referring to extreme positions 
to which the Isle of Man is central, the mean atmo- 
sphere pressure and temperature were as follows : 











. Mean . 
eae Mean Difference Difference 
Positions. Pressure. from Normal. —" from Normal. 
in. in. deg. eg. 
North --| 29.76 below .05 | 53 below 2 
South 30.07 above .09 60 Pa 2 
West 29.91 ‘i .02 58 | 9 1 
East 29.92 ae 60 | above l 
Central 29.92 | pe .02 59 nil. 


The distribution and frequency of rain may be 
roughly inferred from the following results : 











Places. | Rainy Days. | Amount. | g:5mm' Normal 
| in. | in. 
Sumburgh .| 24 3.25 | below 0.24 
Scilly .. i 18 0.84 a 
Valencia ae wal 23 5.42 | above 0.78 
Yarmouth a 11 0.98 | below 1.28 
| | 





The rain has been remarkably small in quantity 
over the south and east of England. The resultant 
of thedaily general directions of the aérial currents 
is W. by S. ; and as the seasonal resultant is W., 
it affords another confirmation of the seasonable 
weather of the month as a whole. The highest 
barometric pressure was 30.3 on the 23rd, the lowest, 
28.8, in thenorth on the 9th. On the 8th, 9th, 
and 10th a rather severe gale passed over north Scot- 
land, reaching Norway on the 11th. On the 13th, 
14th, and 15th an atmospheric disturbance passed 
over Ireland, Scotland, reaching Norway on the 16th 
The maximum temperature, 85 deg., was recorded 
at Greenwich on the 21st ; the minimum, 39 deg., 
at Bawtry on the 16th. At 8 a.m., 8th, 1.31 in. of 
rain were measured at Valencia ; onthe 9th, 1.81 at 
Loughborough, 1.20 at Stornoway ; on 13th, 1.87 
at Valencia, 1.82 at Roche’s Point, 1.58 at Dona- 
ghadee, 1.23 at Ardrossan, 1.19 at Mullaghmore, 
1.05 at Parsonstown ; on the 14th, 1.10 at Roche’s 





Point. Much haze prevailed over England on the 
21st and 22nd. Aurora was seen at Wick on the 
23rd. Clear bright days varied from 11 in the east 
of England to 1 on the west of Ireland ; overcast 
days from 4 in the east of England to 23 in west 
Ireland. The recorders of bright sunshine, for the 
four weeks ending the 27th, show only 36 per cent. 
of its possible duration for these islands generally ; 
but it was as much as 44 per cent. in south and 
east England, 40 in south-west England, 39 in 
central England, 38 in north-east England, 37 
in north-west England, 36 in east Scotland, 33 in 
west Scotland, 30 in south Ireland, and only 22 in 
north Ireland. On the whole these results from 
the sunshine recorders testify to the general accu- 
racy of the observers’ reports of the weather. 








NOTES. 
ANTHRACENE AND LIGHT. 

THE substance known as anthracene has been 
found by Dr. Tommasi to possess a new property, 
namely, a sensitiveness to light, which will doubtless 
prove of value. Anthracene on exposure to light 
acquires different physical and chemical properties 
without any change in its composition. If a cold 
clear saturated solution of anthracene in benzol is 
exposed to the direct rays of the sun, it becomes 
turbid and deposits crystals, which have received 
the name of paranthracene. 


TEsTER’s TELEPHONE. 

M. Tester, of the French telegraph administra- 
tion, has devised a magnetic telephone which has 
given good results. It resembles a watch, with the 
glass replaced by an ebonite mouthpiece. The iron 
plate vibrates before a double magnetic ring, hav- 
ing projections like the indented edges of two 
concentric cups. The magnetic polarity is different 
in the two rings, one ring presenting north, and 
the other south poles. Each ring is provided with 
a fine coil of wire, and the entire magnetic field is 
traversed by the current. 


A New TELecrRAaPH SOLDERING [Ron. 

A very convenient soldering iron for the use of 
line men in erecting and repairing telegraph or 
telephone lines has been devised by Mr. J. O. 
Fry, of the National Telephone Company, Notting- 
ham. The bit is hollowed out into a well for re- 
eeiving a pool of liquid solder, a groove being 
formed to carry off excess into a chamber within 
the handle. The joint to be soldered is laid in 
this well. The iron is soconstructed that new bits 
can readily replace the old, while the flat side of 
the iron is used in the ordinary way. By its means 
eight or more joints can be soldered at one time. 


Exectric TRAMCARS. 

A trial has been made at Paris of the Faure 
accumulators of the French Electrical Power 
Storage Company by the General Omnibus Com- 
pany in propelling their cars. A car which plied 
along the Quai de la Conference from the Place 
de la Concorde to the Trocadéro was fitted up with 
24 tons of accumulators placed under the seats. 
The speed was about eleven miles per hour, and 
the trial was considered satisfactory. It was 
announced that the omnibus company had agreed 
to adopt the system on their cars to Versailles, 
but M. Geraldy has publicly criticised the matter 
very severely on the score of expense, and we are 
not yet aware whether the proposal will be carried 
out. 


Tue Caren Exectric Exursirion. 

The buildings of this interesting local exhibition in 
the old Normandy town are lighted by 261 Edison 
lamps fed by a K dynamo and a Z machine. M. 
Berjot exhibits his electric lamp in an improved 
form, and also a selection of Carré carbons, he 
being now associated with the house of Carré. The 
chief novelty of the Exhibition is, however, an 
electric clock of M. Ledoux, in which a heavy vane 
added to the pendulum corrects by its mass the 
irregularities of the electro-magnetic action on the 
pendulum. There are also exhibited two electric 
dials, which repeat the hour given by a standard 
clock, and thus distribute the time much in the 
same way as the pneumatic clocks of Paris. 


TRIALS WITH THE NORDENFELT MAcHINE GUN 
AT CETTINJE. 

At the end of July last some very interesting 
experiments with the Nordenfelt five-barrelled gun 
were made at Cettinje, before the Prince of 
Montenegro and a number of foreign officers. The 
gun was mounted near the Royal Palace, and eight 
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of 300ft., the distance being about 1000 ft. The 
planks were placed at a distance of 6 ft. to 10 ft. 
from each other, and at different elevations, and 
as each one was only 8in. in width it offered a 
surface smaller than a man’s body. The actual 
distance had to be estimated, too, which made the 
trials more difficult still. The planks in the centre 
were first fired at, and out of 100 shots 34 hit, 
viz., 19 in the left, and 15 in the right plank. 
The spreading power of the gun was next tried on 
all eight planks at once, when out of 100 shots 21 
hits were made, thus : 
2 3 4 


2 5 ¢ 


5 6 ‘f 8 planks, 

“ 1 2 shots. 

As the planks were placed at different heights it 
was necessary to alter the elevation during the 
firing, which contributed to make the trials very 
practical. 


2 


2 
» 


2 o 


TuHE Harsours, Docks, anp Piers AssocraTIoN. 

At the first general meeting of the Harbours, 
Docks, and Piers Association held at Hull in Feb- 
ruary last, a representative committee was chosen to 
carry out the object of the society, that is to con- 


sider all matters affecting the interest of the har- | 
bours, docks and piers of the United Kingdon, | 


and to watch over all Bills brought before Parlia- 
ment in connexion therewith. The committee has 
now issued a report calling attention to the fact 
that the President of the Board of Trade has 


recently stated in the House of Commons that it is | 
intention of the Government to introduce a/| 


the 
new Merchant Shipping Bill next session, and that 
this will probably affect the interests of harbours 
and docks as muchas the Act of 1854. 


and harbour authorities in the country should 
immediately unite to protect their common interests, 
and to correct the anomalies which have sprung up 
between the Harbour, 
1847 and the Merchant Shipping Act of 1854. 
proof of the necessity of this they call attention to 
a circular recently issued by the Board of Trade, 
dated July, 1883, asking a series of questions of 
harbour and dock authorities, for unless concerted 
action be taken the committee foresee that the 
answers under some of the heads may be used to 
affect the position of individual authorities in any 
future improvements. The offices of the Associa- 
tion are at 36, Parliament-street, London, 8. W. 


OrFictaL WEATHER WIspoM. 

Almost from its invention the barometer has been 
vaunted an indicator of impending weather, and 
now we are in possession of numberless rules for 
interpreting its indications, mostly of a vague and 
indefinite purport, few if any pretending to accuracy 
and certainty. As mankind are always desirous 
of attaining weather wisdom, these rules have 
tended to give the barometer its widely recognised 
reputation, rather than any really infallible 
principles, clearly formulated. With no other 
philosophical instrument have people so deluded 
themselves as with the barometer. Meteorology 
having become almost an official monopoly, the 
ofticials seem to have made the readiest and largest 
amount of reputation out of the barometer as a 
weather glass ; for all that they have had to do is 
to compile rules from a number of authors, without 
any necessity of acknowledgment, print as much as 
they please at the Government expense, give it away 
freely, and the notoriety of authorship is secured 
easily and expeditiously. Thus the British nation 
has been officially supplied with about eighteen 
different editions of the Barometer Manual, widely 
differing from each other according to the views of 
the authors; for although the book remains the 
self-styled authors change, much the same as with 
the Cambridge books on mathematics. A study of 
the edition, ‘‘ Coast or Fishery Barometer Manual,” 
teaches that the barometer foretells coming weather ; 
that it does not always foretell coming weather ; 
that only few are able to understand much about 
what it does tell us ; that it may be used by ordinary 
persons without difticulty ; that its indications are 
sometimes erroneous; that any one observing it 
once a day may be always weatherwise ; that its 
warnings do not apply always to the locality of the 
instrument ; that storms frequently occur without 
its giving any warning ; that barometer depressions 
happen with and without gales; and similar 
ambiguous or contradictory assertions ad nauseam. 
It is perfectly astounding to contemplate that 
official authority sanctions such inconsistent teach- 


The | 


committee therefore suggest that all the great dock | 


Dock, and Piers Act of | 
In| 
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planks were ranged ona hill opposite, at an altitude ling, and moreover disseminates it far and wide, | although of great importance in their day, have now 


| forcing its circulation by giving it away gratuitously 
}on humane and eleemosynary grounds. 
j only such confusing advice and direction can be 
given is it becoming to stamp it as official? It is 
lamentable inconsiderateness to expect fishermen 
to be able to dodge the weather by such guidance ; 
and it is time to stop this easily concocted nostrum 
for notoriety ; for it is vague and inconclusive in 
every precept, and has scarcely an assertion which 
is not contradicted by some other. 


MR. CROMWELL FLEETWOOD 
VARLEY, F.R.S. 

WE regret to announce the death of Mr. Cromwell 
Fleetwood Varley, which took place last Sunday night 
at his residence at Bexley Heath, Kent. For some 
years past Mr. Varley has been incapacitated by fail- 
ing health from the active pursuit either of business 
or science, and consequently the prominent place 
| Which he once held in the scientific world has been 
| tilled by others, and his name has dropped out of the 
catalogue of those to whom the public looks for *‘ light 
and leading.” But those of our readers who can recall 
the intense national interest which was evoked by the 
early attempts to lay a submarine cable between this 
| country and America, will remember the prominent 





| position which ‘‘ Varley the electrician,” as he was often 
| called, then held in the general esteem. ‘The first cable 
was a failure, and the confidence of investors was 
| shaken in the possibility both of successfully accom- 
plishing the undertaking and of turning it to com- 
mercial account, evenif completed. Before the project 
for the second cable was published, it was referred to 
a committee consisting of Stephenson, Fairbairn, and 
Varley to report as to its capabilities and the proba- 
bility of its success. It was at this time that Mr. 
Varley struck the idea of making an artificial line, 
| composed of resistances and condensers, which should 
exactly represent the working conditions of a sub- 
marinecable. The resistances corresponded tothe copper 
| conductor, while the condenser reproduced the indue- 
tion which takes place between the two sides of the di- 
electric, and thus by aid of the artificial line it became 
possible to predicate the speed of signalling through 
any proposed cable, and a subject which up to that 
time had been much obscured, was placed upon a 
scientific basis. Asa result of his experiments and 
calculations Mr. Varley offered to guarantee that the 
| proposed cable should transmit fifteen words a minute, 
but in deference to a cautious suggestion from Mr. 
| Stephenson he publicly announced that the rate would 
be at least twelve words; events showed that his 
first estimate was by no means too high. Afterwards 
Mr. Varley read a paper at the Royal Institution upon 
this subject, when his lucid explanations and practical 
demonstrations contributed greatly to the restoration 
of public confidence in Atlantic telegraphy, and to the 
renewal of that most important enterprise. 


completed his fifty-fifth year. He was named after 
two of his ancestors, Oliver Cromwell and General 
Fleetwood, from both of whom he traced his descent 
in a direct line with exceedingly few intermediate 
links. Bridget Cromwell, the daughter of the Pro- 
tector, married General Fleetwood, and one of their 
descendants, a Miss Fleetwood, was Mr. Varley’s 
mother ; it was therefore not without cause that her 


was obtained at St. Saviour’s, Southwark, where he was 
a schoolfellow of the present Sir Sydney Waterlow. 
After leaving school he soon became connected with 
telegraphy, and through the influence of Mr. Fothergill 
Cooke, he was engaged in 1846 by the Electric and 
International Telegraph Company, with whom he re- 


Government, when he retired into private life, spend- 
ing his time in bringing out new inventions in con- 
nexion with his favourite pursuit. During the early 
part of his business career he attended lectures at the 
London Mechanics Institute, and in connexion with 
his brother, Mr. Cornelius Varley, he inaugurated the 
chemistry class there. 

The first improvement Mr. Varley introduced in 
telegraphy was the ‘‘ killing” of the wire, by giving 
ita slight permanent elongation, which breaks out 
the bad places, and removes the objectionable springi- 
ness, Which results from the drawing process. Next 
he devised a method of localising the faults in sub- 
marine cables, so that they could be easily found and 
remedied ; in 1854 he patented his double current key 
and relay, by which it became possible to telegraph 
from London to Edinburgh direct; then came his 
polarised relay, his English patent anticipating by 
two days the date of Siemens’ German patent for a like 
invention. His next improvement was the translating 
system for use in connexion with the cables of the 
Dutch lines, and by its means messages were sent 
direct from this country to St. Petersburg with the 
aid of two intermediate relays. In addition to these 
there were a multitude of smaller matters which, 





Where | 


Mr. Varley was born in 1828, and consequently had | 


son bore two such distinguished names. His education | 


mained until the acquisition of the telegraphs by | 
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| been superseded, and to a great extent forgotten. In 
1s70 Mr. Varley patented au instrument which he 
called a cymaphen, for the transmission of audible 
signals, and it is claimed for him that it contains the 
essentials of the modern telephone. However that 
may be, a year before the date of the Bell patent, 
music was transmitted by this instrument from the 
Canterbury Hall in Westminster Bridge-road to the 
Queen’s Theatre in Long Acre, over an ordinary tele- 
graph wire, with complete success. 

In 1865 Mr. Varley was elected a member of the 
Institution of Civil Engineers, and later a fellow of the 
Royal Society. He likewise took great interest in 
the establishment of the Society of Telegraph Engi- 
neers, of the Council of which he was a member. He 
was twice married and leaves two sons and two 
daughters. 


FOREIGN TECHNICAL LITERATURE. 

ACCORDING to the O5vsterreichische Ze itschrist Sir 
Berg-und Hiitten- Wesen (Vienna, July 28), the petro- 
leum industry in the neighbourhood of Tiigernsee, in 
savaria, has considerably developed. Three wells are 
now in full work, and the quality of the oil has greatly 
improved, 

The American Engineer (Chicago, August 10) men- 
tions that the Pound Manufacturing Company, of 
Lockport, N.Y., have just shipped the second set of 
dredge and derrick, supplied by them to the Franco- 
American Trading Company, for use at the Panama 
end of the Canal, for which this company are con- 
tractors. 

The Moniteur Industriel (Paris, August 23) gives an 
account of the trial of an electric boat at Geneva on 
July 22. It was constructed by Messrs. Meuron and 
Cuénod, and was 20 ft. long by 14 ft. beam. The 
boat was driven for several hours at a speed of from 
54 to 64 miles per hour, by three bi-chromate batteries 
of six cellseach. The motor—which was on the lhury 
system—acted directly on a small two-bladed screw, 
there being no intermediate gearing. 


te J 


~ 





| The Electrical Review (New York, August 9) 
| publishes a letter from Mr. John Crawford, chief 
| telephone engineer in Russia, describing the condition 
| of the work in that country. St. Petersburg has 290 
| telephones connected ; Moscow, 290 ; Warsaw, 300; 
Odessa, 240; Riga, 180; and work is just being com- 
menced at Ludz. Considering the state of the country 
and the short time—tifteen months—during which the 
work has been in progress, Mr. Crawford considers 
these results very satisfactory. 


| 
| 


| L’Ingénieur-Conseil (Brussels, August 15) quotes 
| from Le Constructewr details of a new type of vessel, 
costructed by M. Pinet, of Chalons-sur-Naéne. The 
| propeller consists of a Mognior pump, driven at a high 
| speed by a powerful engine. The discharge pipe being 
| easily moved, so as to alter the direction of the jet of 
| water, the vessel can be steered and even reversed 
| without interfering with the engine. According 
to the report, a speed of ten miles an hour was 
attained, in the presence of a number of well-known 
engineers, 

According to La Métallurgie (Paris, August 22), the 
French Government are about to order the construc- 
tion of two sailing frigates, which are to serve as train- 
ing ships. These vessels, which will be constructed 
from the plans of the naval engineer, M. Saglio, will 
be named Melpoméne and Androméde. They are to 
be built atLorient and Rochefort respectively. Two 
small sailing corvettes, the Bayonnais and the Sylphe, 
are to be put in hand at Brest, from the designs of the 
same engineer. They are intended to serve as tenders 
to the larger vessels. 


University CoLiecr, Bristor.—The curriculum of the 
ensuing session’s work in this enterprising institution has 
been published, and bears evidence of the anxiety of the 
promoters to raise its efficiency as far as the funds at 
their disposal will admit of. The chief feature is the 
large additions that are being made to the laboratory in- 
struction ; during the past year the chemical laboratory 
was very largely attended, and now the physical and elec- 
trical laboratory is in ful! operation, considerable appa- 
ratus having been already procured, although there is still 
much wanted. A _ biological laboratory has been com- 
menced, and cne for the study of geology will follow next. 
The success of the engineering department has been most 
encouraging, and the Council are now providing facilities 
for the study of architectural drawing, and are arranging 
for the co-operation of various engineers and architects 
inthe neighbourhood. The Medical School has splendid 
opportunities for clinical practice in the Royal Infirmary, 
and is growing so rapidly that the necessity for further 
accommodation becomes apparent. The only drawback is 
the want of money, and an appeal is being made to the 
citizens of Bristol not toallow this important institution 
to languish for want of funds, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
SEPTEMBER 3, 1883, 


In the Cases of Inventions communicated from Abroad the | 
Names, &c., of the Communicators are given in Italics 


Hos, NAMES, &. 

and 

piteea| OF APPLICANTS. 

> 

4135 | 0. Seefels, London. 

4136 | Pitt. Daft. 

4137 | Pitt. Da/t. 

4138 | Arthur. Gill, 

4139 | Arthur. Gill. 

4140 | Arthur. Gill. 

4141 | C. P. Huntington, Dar 
wen, Lanc. 

4142 | G. Dean, Derby. 

4143 | W. Gawthorp, J. Red- 
dihough, & 8. Wade, 
Bradford, York. 

4144 | Lake. Bonsilate Co. 

4145 | Lake. Archer, 

4146 J. H. 8. Wildsmith, 
London. 

4147 | Henderson. Exsers, 

4148  L. H. Despeissis, Paris. 

4149 | M. Steel, Gosforth, 
Northumberland. 

4150 | G. Connell, Newcastle- 
upon-Tyne. 

4151 | Johnson. Boule. 

4152 | E, de Zuccato, London. 

4153 | E. de Zuccato, London. 

4154 | E. de Zuccato, London. 

4155 | G. Singer, Coventry. 

4156 | E. Edwards. (rillaut. 

4157 | J. F. Smith, Leicester. 

4158 | N. C. Firth, Chester. 

4159 | H. Grellier, Brixton. 

4160 = = Ashing, Lon- 

| don. 

4161 | Zotoff and Afonasieff, 

| Cronstadt. 

4162 | Clark. Purdy. 

4163 | J, Enright, London. 

_ 

ry, 

4164 | R. Scott, Nottingham. 

4165 . McNay, West- 
minster, and F, J. 
Harrison, London. 

4166 | F. W. Martino, Shef- 
field, Yorks. 

4167 | T. Reading, Barrow- 

| in-Furness,Lanc. | 

4168 | J. Cadbury, Birming- | 
ham. 

4169 | J. Watkins, Saltley, 
Birmingham. 

4170 | Wetter. Paxsburg. 

4171 | Johnson. Westing- 

| house. 

4172 | | J. ae. 

4173 | ©. A. Weckbecker and 

Schwabe, Man- 
chester, } 

4174 | J. Wilkinson, Brad- 
ford, Yorks. 

4175 | Imray. Westing- 
house. 

4176 | J. Matthews, Sheffield. 

4177 | Lake. Fuller. 

4178 | J. Rankine, North 
— Northum- 
berlan 

4179 | J. F. Sallis and T. 
C. J. Thomas, Lon- | 
don. 

4180 | F. C. Phillips, London. 

| 

Aug. | 

80 | 

4181 | A. L. Segond, Paris. 

4182 | J. Walker, Birming- 
ham, and A. Howell, 
Aston, near Bir- 
mingham. 

4183 | L. Hill, Glasgow. 

4184 | Gedge. Thompson. 
4185 | R. Howarth, Wolver- 
hampton. 

4186 | Bell & Davis. Kagen- 
busch. : 

4187 | W. Kish, Sunderland, 
urham. 

4188 | W. Gardner, St. Leo- 

nard's, Sussex. 

4189 | Wetter. Fischer and 
Schmidt . 

4190 





E. Weidlich and H. | T: a“ yeles, &¢, 


Mitchell, London. 


after the Applicants’ Names. 


ABBREVIATED TITLES, &, 


Improvement of fitted dressing- 


Electric railways, &c. (Complete 
specification). 
Electric railways, &c., (Complete 


spec ifie ation). 
Production and distribution of gases 
and vapours for heating, &c. 
Treatment of iron and steel. | 
Reduction of iron ores, | 
Machinery for printing paper-hang- 
ings, &c, 
Elastic trimming, 
Carding machines. 


_— compounds containing bone, 


Cleansing, separating, or disinte- 
grating cotton, &c. 

Treatment of starch-yielding ma- 
terials and apparatus therefor. | 

Winding and reeling machines. 

Electrolytic treatment of saccharine 
solutions. 

Apparatus for heating water, 


Window ventilators, 


Treatment of hops. 

Producing prints or 
photographic pictures, 

Producing prints or transfers of 
photographic pictures. 

Producing prints or transfers of 
ia pictures. 

Tricycles. 

Apps aratas for holding lucifer matches. | 

Tricycles, &c. 

Checking the time of entry of work-| 
men or others into an establish | 
ment. 

Sewing machines. 

Solitaires, studs, or dress-fasteners. 


transfers of 


Injectors for ejecting, and noiseless 


disposal of waste steam, and for 

heating and circulating water. 
Catting and fishing ships’ anchors. 
Signalling railways. 


Jacquard machinery. 
Utilising gas engines for locomotion, 
&e. 


Artificial manure, 

Securing rails for permanent way. 
Screw presses, 

Bicycles. 


Drying provisions, &c. 
Electrical insulators. 


Apparatus for feeding young dogs 
and other young animals. 
Marking and measuring lengths. 


Shuttles of looms for weaving. 
| 
Connecting the pipes used on railway 
trains for communicating fluid 
pressure to work brakes or signals. | 
Tool for spoke-shaving. 
Dynamo-electric machines, (Com- 
ple te spec ifie ation). 
Promoting circulation of water in 
steam boilers. H 


Lamps for lighting railway car-| 
riages, &c. 


Automatically opening, closing, and 
controlling or directing electric 
circuits. 


Propelllng vessels by centrifugal | 
force. 

Tapping beer barrels and prevent- | 
ing the fouling of beer barrels. 


Steam generators. 


| Shuttles for looms. 


Rails for railways and means of 
locking nuts upon bolts. 


| “ae and extracting metals 


| 
| 


from minerals, &c. 
| Propulsion of vessels. 


Gun-carriages. | 


She pov or dressing wood. (Com- 


pte specification). 


ij cane 


Dates. 





Aug. 
30 
4191 


4192 | Lake. Fuller. 
| 
4193 | F, 


W. Rachholz, 
resden. 

4194 | J. Koppel, Leyton- 
stone, Essex. 

4195 | | Lake. La Société 
A. Trélat et Cie. 

| F. H. Atkins, London. 

4197 | D. G. Fitz-Gerald and 

Any. | TT. J. Jones, London. 

4198 | Lake. Loutkowsky. 

4199 | P. H, Picard-Goulet, 
Paris. 

4200 | J. Derry, Warwick. 

4201 Wetter, Mayo. 

4202 | J. M. Cryer and W. 

| po Matteson, Bolton, 

4203 | J. ana i ° Bell, Bolton, 

4204 | A. R. Donisthorpe, 
Leicester. 

4205 | Imray. Regray. 

4206 | Imray. Duportail. 

4207 | Imray. (Actien Ge- 

| sellschaft Sir 
| Anilin - Fabrika- 
tion. 

4208 | J. Auty, Liversedge, 
Yorks. | 

4209 | A. D. Dixon, London. | 

4210 | J, Thompson, London. | 

4211 7 Fox, Boston, | 

4212 | Clark. Garland. 

Sept. 

4213 | 8. B. Sutcliffe, Man- 
chester. 

4214 T. Morgan. Brandle, 
Sarre, Beyerhaus, 
and Hitziy, 

4215 |W. A. F. Weighorst, 
Hamburg, Germany. 

4216 J. W. Jones and E, K. 
Bridger, London. 

4217 | T. Ford, Birmingham. 

4218 | S. Siddaway and A. E. 

Clayton, West 
Bromwich. 
4219 | Edwards. Schroeder, 
20 | A. F.8t. George & C. A. 
McEvoy, London. 

4221 J. McGovern, Liverpool. 

4222 | 8. J. Tucker, ‘Liverpool. 

4223 ulton, London. 

4224 Clark. Case. 

4225 | B. H. Chameroy, Vesi- 

Sept.3 net, France. 

4226 | J. Newsome and B, 
Hustler, Bradford. 

4227 | T. - Shy rod Carshal- 

4228 | G. Balter & rad, Hughes, 
West Bromwich. 

4229 | 8. Fox, Leeds. 

4230 | W. Ashton, Manches- 
ter. 

4231 | L. Gooder, Thornes, 
Wakefield, an 
H. W. Whitehead, | 
Leeds. 

4232 Haddan. Von Swaine,| 

4233 | J. Ellis, H 

4234 | R. Baile, Isle of Dogs, 
Middlesex. 

4235 | G. Davis, Aberystwith. | 

4236 D. Carter, Stratford- 
on-Avon. 

4237 | Clark. Holden. 

4238 | R. Stroud, Wolver- 
hampton. 

4239 | Simon. Carves. 

4240 * te Sentier, 

4241 | F. OC. Prince, Brigh- 
ton. 

4242 | Ladd. Serrell. 

4243 A. Gutensohn, London. 

4244 J. H. Grell, Hamburg. 

4245 | Johnson, Delaurier. 

4246 Clark. Gollot. 














Compizep 1 BY  W. LLOYD WISE. 


J. A. Wade & J. nites Apparatus for 


i) NAMES, && 
OF APPLICA, 


Hornsea, Yorks. 





| Dynamo-electric machines. 


ABBREVIATED TITLES, &c. 


yemoins and other 

purposes and for propelling vessels 

and assisting their steerage. 

(Com- 
plete specification), 

' Oil gas engines. 


Pipes for smoking tobacco. 
Colouring metals or alloys. 


Composition of disinfectants. 
Secondary batteries, 


Magazines for holding cartridges. 
Separating wool from sheepskins. 


Balance gear for tricycles. 

Anaesthetics. 

Machinery for wringing, mangling, 
&c., lace and other fabrics. 


Pans or vessels for boiling fatty 
matters. 
Woollen yarns. 


Railway brake. 

Railway brakeapparatus. 

Production of a new solid base by 
reaction of aldehyde and hydro- 
chlorate of aniline, or their equi- 
valents. 

Apfaratus for counting and indicat- 
ing the value of checks given. 

Means for breaking up roads. 

Bottles for.containing perfumery, &c. 

oo ee (Complete specifica- 
tion. 

Ships’ logs, 


Tiles and fenders for fire-places, 


Horseshoes. 


Baking-ovens. 
| Boots and shoes. 


Gasaliers and other gas lamps. 
Sad, box, and other smoothing irons. 


Voltaic piles. 
Signals by means of electricity. 


Cigars or cigarettes. 
Velocipedes of the bicycle type. 
Joints for earthenware pipes. 
Grinding valves to their seats, 


| Intermittent cocks. 


Consumption of smoke. 
| Decorative material for walls. 


| Spring balances. 


| Steam boilers. 


Spindles used in braiding machines. 
Dressing hemp. 


Rotary engine and pump. 
Sanitary blue colouring matter. 
Corrugated iron and steel plates. 


Presses for tennis bats 
| Driving gear. 


| Pronged implements, such as rakes,| 


&c. (Complete specification). 
“Necks” for cans. } 
| 


| Coke ovens. 


| Chronograph watches. 


| Elevating water. 


| | Gas engines. | 


Galvanic batteries. 
Preventing damage to ships from 

collisions. | 
Obtaining motive power. | 
Mortise and other. atch Ic locks. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 


No. 


1883 
2094 





3012 
3080 
3156 
3182 





Applications for Patents. 


1.—Announced August 31. 











Name. No. Name. No. Name 
1883 1883 

Haddan 3328 Henderson 3698 | Ballin. 

(Norden). (Brunet & | 3702 | De Ferranti & 
Holliday. Deveze), Thompson. 
Rose. Owen. 3718 | Healey. 
Moss. Thompson, 3740 | Helliwell. || 
Rogers and Tullis. 3746 | Wellborne. 

Rogers. Fox. 3750 | Sample. 











ILLUSTRATED PATENT RECORD. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 


Applications for Patents. 


No. | Name. | No. 

















































Name. No. Name. 
1883 1883 1883 
4123 | Sheppard. 4145 Lake 4189 Wetter 
4131 | Allison (Cot- ( “aie (Fischer & 
tingham). | 4177 Lak Schmidt). 
4136 | Pitt (Daft). (Ff *uller). 4192 Lake 
4137 | Pitt (Daft). (Fuller). 
4211 Fox. 
NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, 
September 21, 1883. 
No. Name. No. Name. | No. Name 
1883 1883 1883 
1ss6 Thompson 2173 + Legrand. 2334  Stollmeyer. 
(Flower). 2180 Vyse(Smiley)’ 2508 Dumont. 
2108 Kotyra. 2192 Justice 2574 + Burt. 
2130 Wolff (Hale). 3149 Colgan. 
(Giese and} 2195 Mills 3404 Heath. 
Co.) (Bentley & | 3526 Clark 
2132 Heaps. Knight). (Clarke). 
2135 Pataky 2213 , Boult 3553 Hammersley 
(Hiemann (Enright. & Worsey. 
2138 Grierson andj 2214 Capito. 3561 Newton ~ 
O’Maher. 2229 ‘Tichenor. (Sweanor). 
2147. ~Williams. 2244 Wallace. 3573 | Groth 
2148 Williams, 2268 Andersen. (Paul). 
2150 Walker, 2278 Lake 3703 | Pickering. 
2158 Brydges (Williams). | 3822 Rydill. ~ 
(Grove). 2286 Edbrooke. 413 Allison (Cot- 
2161 Morris. 2299 ~=Levinstein. tingham). 
2164 Lyon. 2300 Levinstein. i 














II.—Time for entering Opposition expires Tuesday, 





























































































































































September 25, 1883. 
No. Name. No. Name. No Name. 
1883 1883 1883 
2170 Edwards. 2252 | Colton 2624 y- . (Droz 
2171 Jackson. (Elbers). et Fils). 
2172 Taylor. 2265 | King 2727 | Clark (La 
2189 Allison (Schulze- Compagnie 
(Robertson), Berge). Générale 
2191 + Burstow. 2266 «King de Salu- 
2207 +~Von Naw- (Schulze- brité). 
rocki _, Be e/ ). 2879 | Betteley. 
(Wille). 283 z 2946 | Mace and 
2219 Lake 12 Brewster. 
(Fulton & S2 3578 | Harrison- 
Olsen). 2412 a 3787 | Pirie and 
Murdock. 2430 Labs ( Ahlert, Findlay. 
Kinvig. Ahlert, and} 4136 Pitt (Daft). 
Leeming and Ahlert). 4137 Pitt (Da/t). 
Wilkinson. } 2441 | Bitische. 4145 Lake 
Rigby and 2512 | Vanes. ( eons 
Morgan, 2518 Pieper 4177 
2238 | Nobes. (Ong ley ¢ lle r). 
2239 «Lake (Von and Proell)| 4192 Lak 
Ainbach). 2562 | Clark (Gross). CF uller). 
2247 | Keeton. 2564 Smith, 
2248 | Ruffani. Ambler, 
and Lund. 
PATENTS SEALED. 
1.—Sealed August 31. 
No. Name. No Name. No. Name. 
1883 1883 1883 
1125 | Sturge. 1186 Mellor. 1473 | Stevens. 
1128 | Cohen, 1189 | Imray 1615 | Tolley. 
1129 | Ellson. (Wilson). 1770 | Lake (Hut- 
1130 | Appleton. 1190 , Rowan, chinson). 
1132 | Maiden. 1208 | Slater. 1900 Milward. 
Maiden, & | 1253 | Horrocks. 2307 | White. 
Cowley. 1266 | Guilmette. 2332 | Colby. 
1137 | Nobbs. 1300 Mewburn 2638 | Hallstriim. 
1141 | Hirst. (Cardon). | 2756 Williams. 
1148 | Marwitz 1316 | Clayforth. 2818 | Grant. 
| (Gruner). 1344 | Ambjorn. 2878 | Miiller. 
1152 | Hallewell. 1346 Wirth (Beins{ 2887 | Stretton. 
1157 | Dick. and Beins).| 3066 Andrew. 
1162 | Adams. 1362 | Abel (Actien{ 3068 Baragwanath. 
1169 | Lishman. Gesellschaft] 3299 | Lake 
1173 | Thompson, fiir Anilin- (Colcord). 
| Hardaker, Fabrika- | 3401 | Clark 
| & Porter. tion. (Crocker, 
1177 | Schneider. 1400  Benwell. Hill, and 
_ 1178 |} Cheswright. | 1418 ' Lindley. Monroe). 
I1.—Sealed September 4. 
No. Name. No. Name. No. Name. 
1883 1883 1883 
1170 | Von Naw- 1242 Lake (Har- | 1290 Bassano, 
rocki greaves). Slater, and 
(Haunhorst)| 1243 , Maudslay. Hollins. 
1223 | Von Naw- 1261 | Sidaway. 1317 | Harsant. 
rocki 1276 Haddan 1329 Haddan 
(Jagenburg) (Piper). (Morden) 
1237 | Johnson 1277  Haddan 1349 McDougall. 
(Ricour). (Forster). | 1372 Rendle and 
1238 | Thompson. }| 1286 Ripley. Rendle. 
1241 Edwards | 1405 Von Swyn 
(Godot). dr-gt. 
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(Sept, 7, 1883. 





No. | 

1883 

1842 | Tervet. 

1868 | Johnson 

(Greindl & 

| Poillon). 

1922 | Pickhardt. 

2063 | Jones. 


No. Name. 
1883 
2410 
2746 


Name. 





Sugg. 

| Mills 
(Schmidt). 

Ellis. 


Blythe. 
Imray 

(Zweifel). 
Abel 


(Lorenz). 
Longsdon 

(Krupp). 
Davis. 
Davy, 
Selve. 


2853 
2914 
2939 | 


Stopes and 
Crockford. 

Roger. 2096 | Bond. 

Chamberlain] 2119 | Lloyd Wise 
and Hook- | (Hentschel) 2992 
ham. 2157 | Quadling. 2995 


FINAL SPECIFICATIONS FILED. 
Nos. 1029, 1032, 1033, 1036, 1037, 1049, 1058, 1063, 
1071, 1076, 1126, all of the year 1883. 
1040, 1041, 1042, 1043, 1044, 1045, 1052, 1055, 
1060, 1067, 1070, 1073, 1077, 1087, 1163, 1431, 
all of the year 1883. 
1082, 1083, 1086, 1089, 1090, 1092, 1096, 1097, 
1100, 1183, 1433, all of the year 1883. 
1477, of the year 1883. 
1115, 1164, both of the year 1883. 
1101, 1106, 1128, 1137, all of the year 1883. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 

















Aug. 25, 1883. 








No. | 


1880 
3361 


No. 


1880 
3382 
3383 
3385 
3391 
3392 
3394 
3395 


Name. Name. No. Name. 





1 
Willoughby. ] 3419 | Sproston. 
Wetter 3420 Von Wreden. 
(McMann).{ 3424 | Barker 
Little and (Jacques). 
Towend. Lawrence 
Hoven. (Camille). 
Hoven. Morgan- 
De Villiers. Brown 
M‘Carthy and (Potter). 
Shakespear. Wright. 
Engel Lake (Shedd) 
(Duncker). Glaeser. 
Roberton. Mewburn 
Fox. (Detrauz). 
Taylor. Glaser 
Sweet. (Piedboeuf) 
Holt and Marsden. 
Crossley. Merry- 
Lowe and weather & 
Lowe. Cotton. 


Sauvée (Com- 
merson). 
3363 | Engel 
| (Schultz & 
| Wulf). 
} Aube. 
Haddan 
(Hand). 
Lake (Jebb & 
Bennett). 


3425 
3427 | 
3433 
3436 
3442 
3443 | 
3444 | 


3446 
3448 


3398 


3399 
3400 | 
3402 
3406 
3411 
(Figge and 
Ostrorog). 
Molesworth. 


3413 








3381 | 





II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. 


1876 
3259 


No. No. 

1876 | 

3315 | Johnson 
(Mersanne) 


Name. Name. 


| 
| 
| 





1876 

3267 | Martineau 
(Kohrig and] | 
P zillas). 3323 | Passman. 

3288 | Wilding. 3333 | Greig and 

3309 | Harrold, | Achilles. 

3314 | Hollway. 3344 | Cutlan. 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S ST 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


Gardner 
(Clark). 

| Clark 

«Lontin). 

3265 | Lake 

| (Gilzinger). 


3264 








Name. No. Name. No. | Name, 





Storer. 
Johnson 
(Tiré). 
Clark and 
Priestley. 
Postlethwaite} 
Wirth( Hein- 
zerling). 
Haddan 
(Bureau, 
pursuant 
to Special 
Act of Par- 
liament). 


PATENTS IN RESPECT OF WHICH THE SEVENTH 
DUTY OF 1007. 


1880 | 

3547 | Lake 
| _ (Myers). 

3548 | Lak 


3555 
3564 
3603 
3673 


1880 
3539 
3566 
3544 


| Chadwick, 
Chadwick, 
Chadwick, 
and Kynas- 
| ton. 
Davidson. 
Ross. 
Howard. 
Payton and 
Wilson. 


ke 
(Emery & 
Emery). 


e 
(Myers). 

Lake 

3534 

Engert. 





YEAR'S STAMP 
HAS BEEN PAID AND REGISTERED. 





No. No. 
1876 
3412 | Massey. 

3452 Thomson. 


Name. No. Name. 








| 
| Name. 
| 


Anderson & 
Thirsk. 





1 
3429 | Poulsom. 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING SEPTEMBER 1, 1883, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not IUustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

meery-lane, E.C., either personally, or by letter, enclosing 
= of price and postage, and addressed to Mr. H. RRADER 
ACK. 


1882, 

4732, Manufacture of Luminous Paints or Colours: 
H. J. Haddan, London. (G. Schatte, Dresden). [4d.J— 
Has for object to produce durable white or coloured paints, con- 
taining a luminous substance which causes them to shine in the 
dark, without changing or neutralising in daylight the tint of the 
colouring substance. For this purpose a lake varnish is produced 
which is treated by granite rollers and worked into Miminous 
paint by processes described. The lake varnish is composed of 
fifteen parts of melted Zanzibar copal dissolved in sixty parts of 
French turpentine, to which, after the mixture has been filtered, 
twenty-five parts of cool boiled linseed oil are added. (October 4, 
1882). 

5817.* Apparatus Employed in Milling: J. H. 
Carter, London. ([2d.)—Kelates to ype the semolina 


by causing it, as it falls, to be acted on by currents of air, and 





consists chiefly in forming the separating passages with adjust- 
able parallel sides, &c. Refers also to sorting sieves, &c. (De- 
cember 11, 1882). 


5905.* Tricycle: E.de Pass,London. (G. Milezewski 
and L. Maschmann, Frankfort. (2d.]—An arrangement of levers 
actuated by the weight of the rider causes the vehicle to travel. 
(December 11, 1882). 


5910.* Electric Lamps: F. H. F. Engel, Hamburg. 
(F. Kiippermann, Hamburg). [2d.]—Refers to an arrangement 
of toothed wheelwork for regulating the distance apart of the 
electrodes of arc lamps. (December 11, 1882). 


5915.* Protecting Buildings against Fire: J. M. 
Hooker, Sevenoaks. ([2d.)—The girders that support the 
floors are hollow, and are connected with a water main, so that 
when a fire occurs water can be discharged from the girders 
through perforations in their sides. (December 11, 1882). 


5938. Boxes and Safes, and Manufacture of Fire- 
proof Materials to be Used in the Construction of 
same, &c.: W.R. Lake, London. (M. Merrill and J. H. 
Nolan, Boston, Mass., U.S.A.) [6d. 14 Figs.])—Relates to boxes, 
&c., made of metal plates, which may be lap-jointed at the edges 
and folded inwardly to strengthen the box. The fireproof lining 
is secured by rivetting, and space is left to allow of expansion. 
The fireproof material is composed of vegetable and mineral fibre, 
clay, and magnesia or lime, &c., mixed together with water, and 
afterwards saturated with alum, lime, or borax, &. (December 
12, 1882). 

5946.* Manufacture of Marking Inks: H. W. 
Langbeck, London, ([2d.]—Consists of the following : Sali- 
cylic acid, 4 grains; oil of turpentine, 10 drops ; spirits of wine, 
1 drachm; glycerine, 6 drachms; and water, 1 oz. To this 
mixture the colour desired is added with a certain quantity of 
albumen. (December 13, 1882). 


6010. Protective Sheathing for Wire Ropes, &c. : 
E. A. Brydges, Berlin, (C. Klauke, Miincheburg, Germany). 
(6d. 7 Ftgs.]—The spaces between the stands are first filled out 
with tarred string, and the rope is then covered with coils of 
moderately thin wire, the wire being coiled on by machinery 
described. (December 16, 1882). 


6034.* Photometric Apparatus: S. P. Thompson 
and C. C. Starling, Bristol. (2d.}—Consists in the employ- 
ment of interchangeable opaque screens formed of two members 
resembling wedges, the ends opposite the apex being open to 
admit of their being placed on asupport, (December 18, 1882). 


6073.* Stoppers for Aerated Water and other 
Bottles Containing Liquids or Fluids under Pres- 
sure, &c.: H. Vollmer, Manchester. (Gompertz and 
Meinrath, Hanover). [2d.)—The stopper is of sufficient specific 
gravity to cause it to sink instead of floating on the surface of 
the liquid. It is composed of a mixture of talc, manganese, 
shellac, asphalte powder, and amber. (December 20, 1882). 


6074.* Amtemationsty Coupling and Uncoupling 
Railway Vehicles: E. N. Brereton, Liverpool. (2d.}— 
Is designed to obviate the necessity for the operator to pass 
between the vehicles and consists of a spring buffer and rod, 
movable block, rod connecting the block with a crank, crank 
with hook, falling catch, &c. (December 20, 1882). 


6087. Apparatus for Conserving Comestibles; F. 
Wirth, Frankfort. (H. Maehler, Hof, Germany). [2d.)— 
The comestibles are contained between a dish and its cover, the 
latter standing in a groove in the dish, which groove is filled with 
a liquid such as_water, or water and salicylic acid. (December 20, 
1882), 

6182. Horseshoe Machines: F. Wolff, Copenhagen. 
(S. Moller and A, Andersen, Copenhagen), [4d. 2 Figs.}—The 
horseshoe blank, after being cut to length and rolled, is placed on 
a travelling carriage beneath a sector-shaped die, which is pro- 
vided with a projecting edge and projections which, when the die 
is turned, simultaneously cut the groove and form the nail holes 
in the blank. (December 27, 1882). 


6189.* Looms for Weaving: J. F. Brown, Glasgow. 
(2d.]—The object is to enable several shuttles carrying as many 
different wefts to be used without requiring an equal number of 
shuttle boxes. The operation is more especially applicable to 
‘chintzing.” (December 28, 1882). 


6229.* Treatment of Ingots of Steel and other 
Malleable Metals for the Removal of Impurities: 
H. C.S. Dyer,Manchester. [2d.}—The ingot, while still hot, 
is placed in a mould box and subjected to pressure, and a hollow 
die driven into it, up which the impurities flow. (December 30, 1882), 


6240. Apparatus for beeen and Recordin 
the Pressure and Direction of the Wind; .L. M. 
Casella, London. [1s. 22 Figs.)—Consists in the combina- 
tion with an anemometer of a vane oscillating on both vertical 
and horizontal axes, thus giving the direction of the wind rela- 
tively to both the points of the compass and the plane of the 
horizon. Various instruments are described for recording the 
pressure and direction of the wind. (December 380, 1882), 


1883, 
20. Manufacture of Boots and Shoes: H. H. Lake, 
London. (EL. H. Buckley, Philadelphia, U.S.A.) [6d. 6 Figs.) 
—To unite the upper and soles, the outer sole is channelled and 
the heads of the staples used for uniting the parts lie in this 
channel and are covered by pressing in the leather on the 
opposite sides of the channel. (January 1, 1883). 


23. Breechloading Fowling-Pieces and Firearms: 
. W. Holland and J. Robertson, London. (4d. 9 Fiys.} 
—This relates to mechanism for cocking the hammers, one when 
the breech is being opened and the other when it is being closed. 
(January 1, 1883). 
28. Apparatus for Denoting and Indicating any 
Increase in the Temperature of Coal Cargoes, &c.: 
Rowan, London. [6d. 5 Ff igs.)—Thermometers are 
placed in various parts of the hold of the vessels, consisting of a 
glass tube containing a spiral of two metals having a different 
ratio of expansion which on the temperature rising complete an 
electric circuit, the current flowing through which operates an 
alarm and indicating device. (January 2, 1883). 


40. Machinery and Apparatus me ger nama to 
Stitching or Sewing Machines: H. Clarke, Leicester. 
[6d. 10 #igs.J—A cutter plate and blade are arranged so as to cut 
off the superfluous portions of the fabric as it is stitched. 
(January 3, 1883). 

45. Machinery for Cutting and Rending Wood 
into Sizes Suitable for Firewood, &c.; T. Andrew, 
London. [6d. 6 Figs.|—The cutting knife is fitted with a series 
of lateral flanges to regulate the cut, and a wedge-shaped projec- 
tion for detaching each slice as cut. (January 3, 1883), 


56. Apparatus for Measuring Electric Currents: 
St. G. L. Fox, London. (6d. 7 Figs.|—Current meters: 
This is, in principle, similar to the instrument described in 
Patent 4626 of 1878, and consists in controlling the flow of a fluid 
by the position of an armature. Referring to the figure, a vertical 





section, A is a solenoid, having its coil either in the main circuit 
or as a shunt to it, the core B of which is attached to one end of a 
lever C, connected at its other end to a plug valve E, controlling 
the outlet I’, in the bottom/‘of a vessel G, which is kept charged ata 
constant level from a cistern H. When the water in the tank I 
reaches a given level it lifts the float L and moves a counter 
M, the syphon N then comes into action automatically, and 





empties the tank I. The movement of the lever is regulated by 
the springs 0. In a modification the plug valve is ‘raised by a 
weak spring so soon as the magnet comes into action. The tank 
I may be vertically divided into two compartments, which by a 
self-acting arrangement, oscillates on a horizontal axis, so as to 
bring the compartments alternately into position under the charg- 
ing valve. The oscillations, by means of suitable gearing, actuate 
the counter. (January 4, 1883). 


60. Apparatus for Counting and oy | the 
Revolutions of Rotating Shafts or Wheels: G. D. 
Kittoe, London. [6d. 3 #igs.)—The apparatus consists of a 
freely suspended weight carrying a crank-pin or eccentric com- 
bined with a lever, pawl, and ratchet wheel working an index. 
(January 4, 1883). 


69. Apparatus to be Used in Welding Boiler and 
other Shells of Cylindrical and other Forms: S. Alley, 
G ow. (6d. 11 Figs.|}—The machine is preferably erected 
on a turntable, placed concentric with a series of furnaces, formed 
with narrow openings in lines radiating from the common centre. 
Fig. 1 is an end elevation, and Fig. 2 a sectional side eleva- 
tion. The turntable 12 mounted on the pedestal 14 carries at one 
end a horizontal hydraulic cylinder 16, and at the other end a 
block 17, having a semi-cylindrical cavity in its upperside. Above 
this bloek, and supported by the bars 18, is an inverted hydraulic 
cylinder 19, the ram 20 of which has fixed to it a block 21, having 
a semi-cylindrical cavity inits underside. The welding is effected 
by rollers 24 and 27, fitted to the head 25 of the ram 26. The 
position of the bearing pieces carrying the rollers is adjusted by a 
wedge 28. The hydraulic cylinder 16 is double-acting. Thickness 
pieces 23 are employed when welding cylinders of smaller diameter 
than the blocks are adapted for. In a machine for welding 


























cylinders of large size, the parts are carried on a pair of longi- 
tudinal box girders, supported on transverse beams, the hori- 
zontal hydraulic cylinder being carried on brackets. The shell to 
be welded is supported on rollers, and held down by straps, jointed 
to short leverson rocking shafts having longer levers connected 
to the opposite ends of the piston rod of an hydraulic cylinder. 
The upper roller of the ram is arranged to bear against the under- 
side of a beam extending through the cylinder to be welded. The 
pressure is sustained on the outer side of the joint by a block, 
movable on wheels by means of small hydraulic cylinders. The 
block carriage carries a portable furnace. For welding conical 
cylinders the beam projecting through the cylinder has its under- 
side, against which the rollers bear, made parallel to the joint, 
while the upper side is tapered to fit against the inside of the top 
of the cylinder. (January 5, 1883). 


70. Crank and other Shafts for Transmitting 
Power: G. Allibon and T. Turton, Liverpool. [éd. 
10 Figs.]—The various parts of the crank are constructed in sepa- 
rate pieces, and these are joined together by bolts and nuts er 
collars. Marine engine shafts are made with couplings having 
their abutting faces slightly convex, and bolted together by bolts 
secured in one of the discs, and passing through holes in the other 
disc. The portions of the bolts passing through the holes are 


preferably curved and fitted in bushes, The illustration shows a 
crankshaft built up according to the invention, in which the shaft 
a is formed with an eccentric collar d, fitting into a recess in the 
web c, and provided with a screw thread e, on ‘which fits a nut, 
having a pin g to prevent ite turning. One end of the crankpin ) 
has an eccentric collar d, and is held in the web by the cotter h; 
the other end is fitted with a conical collar and securing nut /. 
The web c! is shrunk on the collar of the shaft a). Ina modifica- 
tion the eccentric collars are made hexagonal. (January 5, 1883). 


72. Apparatus for Generating Steam for Obtaining 
Motive Power: H. J. Haddan, London. (4. 4. 
Daussin, Lille). (6d. 17 Figs.]—The object is to produce motive 
power by utilising the heat given off in domestic stoves, The 
generator and motor, shown in the figure in vertical section, con~ 
sist of the following parts. A generator A, having a cylindrical 
cell, from the baseplate of which project a number of pipes, 
arranged to fit into the openings in a kitchen grate; a hollow 
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column C, serving as a dome and as a support of the oscillating 
cylinder E; the steam pipe D; anda water-distributing arrange- 
ment, consisting of a valve F, mounted on the axle G, which is 
turned by a toothed wheel R", actuated by a ratchet on the main 
shaft. The valve F, by means of the grooves gh, and the holes 














km, and two other holes not lettered in the figure, alternately 
establishes communication between the valve and a water re- 
servoir, and between the valve and the boiler. The distribution 
of steam is effected by the disc R, mounted on a trunnion of the 
cylinder, and held to its face by a spring 8, the feather piece y 
preventing the disc rotating. (January 5, 1883). 


73... Lamps papjeeme to Velocipedes: J. B. 
Young and W.T.J. Burgess, Birmingham. (2d.)—The 
body of the lamp is made of ylass, talc, or other suitable material. 
(January 5, 1883). 


74. Fire Screens: J. Betjemann, London. [éd. 2 
Figs.|—The screen is constructed in the ferm of a shallow cup- 
board, and forms a receptacle for pipes, &. (January 5, 1883). 


76. Manufacture of Envelopes, &c.: W.H. Hook, 
London. (6d. 3 Figs.)—The flaps are pressed over by a die, 
having a vertical reciprocating motion, fitting into a die box pro- 
vided with a rubber pad. (January 5, 1883). 


77." Looms for Weaving: W. Priestley and W. 
Deighton, Bradford, Yorks, (2d.)—This relates to (1) the 
mechanism for putting the picking tappets in and out of position, 
and (2) to the mechanism for supporting the piece beam and 
lowering it as it becomes larger by the winding on of the material. 
(January 5, 1883). 


79. Production of Colouring Matters Suitable for 
Dyeing and Printing: C. D. Abel, London. (Farbwerke 
vormals Meister Lucius and Bruning, Hoechst-am-Main). [(4d.) 
—Relates to the production of colouring matters from paranitro- 
benzylidene chloride, or bromide, or their ether derivatives, and 
from the anilide, toluidide, or cylidide of paranitrobenzylidene. 
(January 5, 1883), 


82. Solvent or Emulsive for Use with Paints, Pig- 
ments, &c.: W. Johnstone, King’s Lynn. (2d.|—The sol- 
vent is prepared from blood, deprived of its fibrine by stirring 
while hot, and adding a solution of soluble silicate of soda or 
potash, or the blood may be treated with hydrate of potassium 
or sodium ; in either case it is diluted with water to the required 
consistency. (January 6, 1883). 


83." Riddles: E. de Pass, London. (//. Schmid, 
Budapest). {2d.)—The blower is placed immediately under the 
sieves, and the grain is fed through a hopper and falls on toa 
regulator slide. (January 6, 1883). 


87. Apparatus for Indicating and Registering 
the Presence of Explosive or Injurious Gases in 
Coal Mines, &c.: J. Catz, London, (/. Libin, Gand, 
Beigium). (6d. 4 Figs.])—A porous vessel has its orifice covered 
with an elastic membrane, on which bears a flexible blade. The 
entrance of hydro-carbon gas expands the membrane and causes 
the blade to complete a battery circuit, which operates an{alarm 
or indieating apparatus. (January 6, 1883). 


88. Metal Rollers for Printing and Embossing, 
&c.: D. Appleton, Manchester. [6d. 2 Figs.)—To 
render the surfaces of the rollers more durable, they are nickel- 
plated, and are agitated continuously during the plating opera- 
tion. (January 6, 1883). 


89,* Instruments for Measuring Angles by Re- 
flection: J. H. Johnson, London, (EF. H. Amagat, 
Paris). (2d.)—The instrument contains two mirrors, one capable 
of rotation about a vertical axis, and the other about a horizontal 
axis. The angle made with the point of observation is read off on 
an index arm moving with the mirrors. (January 6, 1883). 


90. Inkstands: F. Wirth, Frankfort. (H. Meidinger, 
Karlsruhe). (6d. 3 Figs.)—The bottom of the ink reservoir is an 
elastic diaphragm, which és forced up as the ink is used. (Jan- 
uary 6, 1883). 


93.* Apparatus for Indicating the Names of 
Stations to Passengers in ‘way Trains: A. P. 
Hodgson, London. (6d. 8 Figs,J}—An automatic indicator 
is placed in each compartment of the carriages. (January 6, 1883), 


94. Drilling Machines: W. Cooke, Dundee, [6d. 
3 Figs.)—The head is provided with means for placing it in various 
positions, and with an adjustable claw bar for keeping the work 
up to the drill. (January 8, 1883). 


Intermediate Parts for Attaching Various 
Utensils and other Articles to their Handles, &c.: 
[6d. 10 Figs.|—The parts, asthe sockets of 
spades, &c., are cast with longitudinal openings, so as to make a 
skeleton frame. (January 8, 1883). 


96. Manufacture of Sulphuric Acid: W. Weldon, 
Burstow. (G. Lunge, Zurich). [4d.)—Relates to the various 
processes employed in the manufacture of monohydrated sul- 
phuric acid (S O4 Hy). (January 8, 1883), 

98.* Manufacture of Chlorates: W. Weldon, Bur- 
stow. (2d-]—Consists in substituting precipitated magnesium 
hydrate for the lime used in the manufacture of crude chlorate 
liquor. (January 8, 1883). 

99.* Recovery of Suiphur from Alkali Waste: W. 
Welcon, Burstow. (2d.]—The sulphuris recovered by means 
of a solution of magnesium chloride. (January 8, 1883). 


100.* Recovery of Sulphur from Alkali Waste: 
W. Weldon, Burstow. [2d.]—The sulphur is recovered by 
the combination of the reactions taking plece when alkali waste 
is heated with water under pressure, when a solution of calcium 
sulphydrate is heated by atmospheric air, and the action of 
hydrochloric acid upon the product of the treatment: by air, or 
oxygen, of solution of calcium sulphydrate., (January,8, 1883), 





102. Apparatus for Facilitating the Action of 
Spring Rollers tor Window Blinds: G. D. Peters, 
London, (6d. 8 Figs.|—Consists in combining with a spring 
roller, shoulders on the roller spindle, and a system of pawls 
arranged to either engage with the shoulders or pass clear of 
them. In a modification an eccentric is employed in combination 
with aclatch. (January 8, 188%). 


104. Making Shoes and Boots, and Machinery for 
lasting the Uppers thereof: H. J. Haddan, London. 
(M. R. Ethridge, Mass., U.S.A.) (6d. 9 Figs.}—The method of 
making the boot and the machinery used in connection therewith 
is fully described and illustrated. (January 8, 1883). 


107. Portable Alarm Signalling Apparatus: W.J. 
Brewer, London. [6¢. 12 Figs.|—The apparatus is used to 
alarm workmen on a railway on the approach of a train, and con- 
sists of a portable pedal, which is depressed by the flanges of a 
passing train, and completes the electrical circuit of a portable 
bell. (January 8, 1883). 


108. Primary Voltaic Batteries: G. G. Andre, 
Dorking. (6d. 8 Figs.|—Galvanic battery: This is a further 
development of Patent 5645 of 1882, and consists in introducing 
air or gas under pressure into the batteries therein described. 
The figure isa vertical section of an arrangement where a number 
of cells are connected by pipes M and N toagasholderL. The 
negative, or carbon, electrode A is contained in a tubular porous 
cell C, provided with an air-tight lid, through which passes a 
socket O, forming the connection between the pipe M and the cur- 
rent collecting rod G'. This cell stands in the liquid receptacle 
































E, containing the cylindrical positive electrode B. The pressure 
of air is regulated by balancing the bell L, Various modifications 
of the electrodes are described and illustrated. To polarise the 
battery to the extent required for lighting purposes, an auto- 
matic short-circuiting arrangement is used. This consists of a 
glass tube, contracted at its centre, and having a mercury cup at 
each end. The tube is pivotted, and a wire from each terminal 
of the battery dips in one of the cups. The armature of an 
electro-magnet, placed in the main circuit, draws down one end 
of the tube, in opposition to a spring, on the completion of the 
circuit, thereby breaking the short-circuit and passing the current 
into the main circuit. (January 8, 1883). 


110.* Refrigerators: H.J. Allison, London. (i. A. 
Messervey, Medford, Mass., U.S.A.) [2d.]—The tanks containing 
the refrigerent have corrugated sides so that when two are 
placed near each other the air space between them shall be 
tortuous. (January 9, 1883). 


111.* Mechanism for Numbering, Printing, Per- 
forating, Severing, Rolling, Gumming, and Folding 
Tickets, Cheques, &c.: J. Maynes, London. (4d.)—In 
the space at our disposal a satisfactory abridgment of this specifi- 
cation could not be given, as it is difficult to follow the inventor's 
meaning without the aid of drawings. (January 9, 1883). 


112.* Valves and Taps: A. H. Bateman, London. 
(2d.]—A second or supplementary conical valve is used to close 
the openings while the main valve is removed for repairs, (Jan- 
uary 9, 1883). 

113.* sogenaime for ‘Signalling on Railways: F. 
Venables, London. (2d.)—An inclined plane parallel to the 
rail anda projecting part from the engine are employed to operate 
thesignals. (January 9, 1883). 


114. Saddles or Seats of Bicycles, Tricycles, &c. : 
J.B. Brooks, Birmingham. [6d. 12 Figs.)—The seat and 
supporting plate are perforated, and have an air bag between them 
having suitable corresponding tubular perforations. (January 9, 


115.* Self opts for Railway Trucks and 
Wagons: G, F, Belling, Little Ilford, Essex. [2d.)— 
A link, having a straight piece projecting backwards, and working 
on a cross bolt held by two pieces attached to the truck, slides up, 
and falls over, the point of the hook on the end of the other truck. 
The trucks are uncoupled by a side bar bearing on the straight pro- 
jection of thelink. (January 9, 1883). 


117. Drills and Apparatus for Sharpening Drills: 
J.H. Johnson, London. (J. S. Bancroftand W. H. Thorne, 
Philadelphia, U.S.A.) (8d. 9 Figs.]-—Ina machine for grind- 
ing Grills, a swing chuck holds the drill so that its axis shall not be 
parallel to, or meet the axis about which the chuck swings, the 
fe ony being to grind the end of the drill truly conical. (January 9, 

118. Surface Condensing Engines: J. Chapman, 
Leith. [6d. 6 Figs.|—The pump is double-acting, the part 
below the piston b being used asthe air pump, and the part 
above as the feed pump. The action of the lower part, in its 














upstroke, is to draw off the air and water from the con- 
denser c through the pipe d, and valve e, and in its down 
stroke to force these through the valve /, and up the pipe g, the 
air rising to the receiver h, which may be the hot-well. From 
the receiver the air is drawn by a circulating pump through the 
valve j, pipe k, and valves/. The action of that part of the pump 
above the piston, in its down stroke, is to draw off the water 
from the receiver h, through a branch pipe, cock n, and a valve, 
and in its upstroke it forces this water through a valve and pipe, 
not shown in the figure, into the boiler. A pipe a? and stop-cock 
63 are provided for use between the hot-well and condenser in the 
event of the air pump (i.e., the part below the piston )) failing 
toact. The valve jis rendered automatic and acts as a vacuum 
regulator and water throttle. Should the feed pump fail todraw, 
and allow the water to rise in the hot-well, it would act on a 
float and close the valve j, at the same time relieving an air inlet 
valve, so that no fresh water would be lost without lifting the 
large weighted valve t. Should the vacuum exceed 22in. of 
mercury a small relief valve opens inwards and admits air. Modi- 
fications of the pump are illustrated and described for use with 
pipe condensers fitted outside the skin of the vessel, and also for 
large engines having a double suction. (January 9, 1883). 


119.* Portable Railways: E. de Pass, London. (6. 
H. Béliard, Paris). (4d.]—The fishplates are beaten out to the 
configuration of the rail and are | ew of steel. The cross 
sleepers are flat at the parts on which the rails are rivetted, but 
take the form of a box in the central portion with the concavity 
turned downwards. (January 9, 1883). 


120.* M eto-Electric Machines: H. F. Joel, 
London. (2d.j—Magneto-electric generator: The wheel arma- 
ture is wound with a series of ‘‘ one wire armatures,” and revolves 
in the magnetic field produced by a number of permanent or 
electro-magnets. Suitable collecting brushes and contact rings 
are used. (January 9, 1883). 


121.* Pickers for Looms: H. Ingham, Thornton 
Yorks. (2d.)—The body of the picker has a bridge-shaped cut 
stamped out of its back, the piece so formed is pressed out at 
right angles to the body and the picking strap attached thereto. 
(January 9, 1883). 


123. Spark Arresters: A. J. Boult, London. (J. 4. 
Sterling, New York, U.S.A.) (8d. 9 Figs.J—A deflector and 
water tank provided with a damper and the means of operating 
the same are used. There are twenty-four claims. (January 9, 
1883). 


124.* Means for Communicating between Pas- 
sengers and the Guards and Drivers of Railway 
Trains: W. Rathbone, Southgate. (2d.]—The air from 
the atmospheric brake tube is utilised to sound a whistle, suit- 
able valves being fitted in each compartment. (January 9, 1883). 


125. Electrical Firearms and Ordnance and 
Cartridges therefor: E. A. Monford, New York, 
U.S.A. (6d. 10 Figs.]—The charge is fired by an electric current 
passing throngh a fine platinum wire. (January 9, 1883). 

126.* Velocipedes: J. White and J. Asbury, Co- 
ventry. ([2d.]—The chain wheel of the pedal axle is formed with 
a central recess and fitted with an internal ring of teeth, into 
which gears a pair of pinions carried by a disc keyed to the axle. 
Fitting loosely on one end of the crankshaft, is a pinion, with an 
elongated boss, which gears into the pinions carried by the dise, 
This mechanism is thrown in or out of gear by a pair of collars 
fitted in a sleeve clutch. The felloe consists of a crescent-shaped 
tube, to which short tubes are attached to form a bearing for the 
herds of the spokes. (January 9, 1883). 


128.* Signalling Apparatus for Railways: R. 
Chidley, London. ([2d.)|—A projection from the engine 
actuates a system of levers laid close to the rail. (January 9, 
1883). 

130. Gas Motor Engines: F. J. Odling, Derby. 
(6d. 1 Fig.|—The object is to retard the combustion of the charge 
within the cylinder by providing a porous piston through which 
the charge gradually passes. The figure shows the cylinder and 
contiguous parts. The front part of the cylinder A operates as a 
charging pump; drawing in air and gas through the slide B, and 
valve C, as the piston makes its outstroke, and sending the charge 
past the valve D into the cylinder under the work in piston E, 
connected as a trunk to the charging piston on its instroke. A 
portion of the exhaust escapes by the valve F, and G is the ex- 


























haust valve worked from the shaft, kept open during part of the 
instroke. The cavity H contains a hollow piston I, in which is 
fitted loosely a perforated piston J covered with wire gauze, 
These pistons are pressed upwards by springs and j. K is the 
ignition slide. The combustible mixture passing through the 
perforations of J serves to prolong the combustion. The power 
is regulated by a governor acting on the gas valvec. (January 9, 
$83). 


131, Mechanism for Obtaining Step-by-Step Rotary 
Motion, &c.: C. D. Abel, London. (4. Kaiser, Berlin). 
(6d. 25 Figs.}—A toothed wheel having teeth projecting at right 








angles from its face gears with a second wheel having teeth whose 
pitch is a multiple of those of the first, thus by its rotation im- 
parting a step-by-step motion to the first wheel, Figs. 1, 2, and 
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3 show in plan, elevation, and section one arrangement. A isa 
disc revolving on the spindle a a!, and having a single tooth b, 
and acircular rime cl c2, gearing with a second toothed wheel 
B revolving on an axis d dl, and having teeth projecting from 
its face. Arrangements for turning one wheel various definite 
parts of a revolution for each revolution of the second wheel are 
described and illustrated. (January 9, 1883). 


132. Gas Engines: W. R. Lake, London. (lH. S, 
Maxim, Brooklyn, N.¥., U.S.A.) (10d. 19 Figs.]—Briefly, the charge 
is forced into the explosion chamber at every revolution from a 
gas pump actuated by a centrifugal governor arrangement at- 
tached to the flywheel. The front end of the cylinder is com- 
pletely surrounded by an air space into which a large number of 
passages are made from the cylinder. The connecting rod is 
made short, so that the time occupied by the piston for its return 
stroke is augmented, and the exhaust valve thus remains open 
for a considerable time. It is impossible to convey an adequate 
idea of the various parts of this motor without the aid of illustra- 
tions. (January 9, 1883). 


133." Gas Cooking Stoves and Burners for Boil- 
ing or Heating by Gas: J. Allen, London. (2d.]—The 
gas is automatically lighted and extinguished by placing on, or 
removing the vessel to be heated from, the stove. (January 9, 
1883). 

135. Calcining Limestone, &c.: J. Brocklehurst, 
Stockport. {6d. 2 Figs.]—Jets of steam are introduced into 
the kiln during the ordinary process of calcination. (January 10, 
1883). 

136.* Governors for Steam Engines, &c.: J. N. 
Paxman, Colchester. (2d.)—A spring is used to press on 
the weight, and is placed in a tube so arranged that its compres- 
sion may be altered while the engine is running. To prevent 
over-running of the engine, the piston of the controlling dash-pot 
has valves arranged so as to come into action only when the 
piston is moved quickly. The two ends of the dash-pot cylinder 
are connected by a tube, closed by a stop-cock. (January 10, 1883) 


137.* Clasps or Snaps for Bracelets, Necklets, 
&c.: T. Burgess, Birmingham. ([2d.)]—The tongue is 
slotted on either side to near the po#nt, where a short slit is made, 
forming each side into a tongue piece, on each of which is fixed a 
projecting knob. (January 10, 1883). 

139.* Production of Aniline: F. Wirth, Frankfort. 
(P. Greif’, Frankfort). (2d.J)—The aniline is separated from the 
distillates of coal tar by dissolving in crude concentrated hydro- 
chloric acid, the product is allowed to settle and the crystallised 
aniline salts are separated by mechanical levigation. (January 
10, 1883). 

140. Construction of Boilers: M. H. Smith, 
Halifax. (2d.]—In a vertical boiler the firebox communicates 
with a combustion chamber by tubes, which in turn has other 
tubes leading to the chimney ; or a central firebox may be used ; 
or a central horizontal water tube has water vessels at either end, 
each having furnaces. (January 10, 1883). 


141.* Manufacture of Woollen Fabrics, &c.: B. 
Josephy, Leeds. (2d.|—A worsted warp is employed in place 
of the usual cotton or woollen warps. (January 10, 1883). 

144. Apparatus for Washing Clay, &c.: L. A. 
Groth, London, (Ll. Ramberg, Helsingborg, Sweden.  [6d. 
12 Figs.}—The apparatus consists of a conical drum fitted with an 
internal spiral framework to which are attached knives. (January 
10, 1883). 

145. Breechloading Small Arms: J. F. Swinburn, 

irmingham. {[6d. 11 Figs.|—Consists in so shaping and 
centring the top lever that it partakes of both a longitudinal 
and cross motion. (January 10, 1883). 


146. Manufacture of Wheels and Pulleys: R. R. 
Gubbins, London. [6d. 11 Figs.J—The figure shows in 
vertical section a wheel having its boss A of cast iron, provided 
with projecting pieces B, on which the hollow spokes, preferably 
oval in section, are shrunk. The outer ends of the spokes carry 
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metal lugs D having ears Dl on which the rim is fastened by 
rivets. For split pulleys the boss is made in two parts, and 
each end has a slightly tapering screw thread on which a divided 
ring is screwed ; the partsof the ring interlock with each other 
by means of projecting wedges like flats. (January 10, 1883). 


147. Manufacture of Woven Fabrics: J. Crabtree, 
Heckmondwike. (2d.)—Relates to manufacturing a double 
‘*faced” product more especially suitable for rugs. (January 10, 
1883). 


148.* Manufacture of Woven Fabrics: J. Crabtree, 
Heckmondwike. ([2d.)—A spotted design is produced on 
single fabrics by a“‘ pegging” mechanism, which operates the 
warp threads in such a manner that the weft produces the spots, 
(January 10, 1883). 

151. Harvesting Machines: W. P. Thompson, 
Live 1. (H. McCormick, Chicago, U.S.A.) [8d. 8 Figs.) 
—This relates to the class of harvesters known as “ one wheel,” 
and has at its inner, or stubble, end a main wheel, and at 
its outer end a grain wheel or “‘ caster,” with a platform supported 
between the two and a sweep rake to clear the ‘‘gavels” there- 
from. The improvements consists in means of raising and 
tipping the platform; in suspending the platform; in the com- 
bination of the main wheel, axle, a sleeve bracket, and a series 
of connecting gear; in a clutch, or backing ratchet, and its gear- 
ing, and in the combination of the platform, grain wheel, and 
its attendant gearing. This specification contains thirty-four 
claims. (Jaduary 10, 1883). 


152. Manufacture of Hydraulic and other Cements, 
Mortar, Artificial Stone, &c.: W. P. ompson, 
Liverpool. (M. M. R. Bosseand P. E. Freise, Brunswick). [4d.} 
—Instead of the pure chemical ingredients there are employed 
natural or artificial products as furnace slag, puzzolane, &., 
which contain the necessary component parts of the cement re- 
quired. The cement is obtained by finely grinding the substances 
and mixing, without reburning. (January 10, 1883). 


153. Separating Volatile from Non-Volatile Sub- 
stances: W. P. Thompson, Liverpool. (J. A. Mathieu, 
Detroit, U.S.A.) (6d. 4 Figs.]|—This invention consists (1) in an 
apparatus for separating non-volatde from volatile substances, 
comprising a boiling tank to which the mixture is admitted 
through a plate perforated with fine holes and mechanism 
for maintaining a partial or entire vacuum within said tank ; 
(2) in forcing a mixture of volatile and non-volatile substances 
in a heated and finely divided state into a heated vessel, in which 
@ vacuum or partial vacuum is maintained. (January 10, 1883). 


154. Cars, Omnibuses, &c.: S. Andrews, Cardiff. 
[6d. 5 Figs.)—Is for improvements on Patents 2511 of 1882 and 5582 
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of 1882, and consists principally in increasing the size of the front 
wheels and lowering the centre of gravity, thus lowering the 
e853)” floor of the omnibus between the seats. (January 10, 

883). 

155. Pen for Fountain or Reservoir Penholders: 
G. S. Rayson, Balham, Surrey. (6d. 5 Fiys.)|—The pen is 
provided with an ink retainer forming a continuation of the 
barrel and enclosing the concavity beneath the nib, its edges 
meeting those of the nib and so preventing the outflow of ink 
except when writing. (January 10, 1883). 


157." Recovering Ammonia from Gases of various 
Kinds: F. Wirth, Frankfort. (7. Philipp, Romanshorn, 
Switzerland). [2d.]—Relates to the recovery of ammonia from 
various gases by means{of a suitably heated solution of acid (pre- 
ferably sulphuric acid) presented to the gases in the form of spray, 
and to apparatus therefor. (January 10, 1883). 


158.* Machinery for Cutting or Sawing Marble, 
Granite, &c.: E. Edwards, London. (A. Jeansaume, 
Pa ris). (2d.]—The stone is cut by an endless metal band arranged 
— with guide and other wheels, &c. (January 10, 


159. Making Silica Bricks: A. H. Dunnachie, 
Glasgow. [4d.J|—For the adhesive constituent of the silica 
bricks a special kind of fireclay isemployed in the proportion of 
about 10 percent. Fireclay of suitable kind and eondition is 
obtainable at Glenboig and other places, and consists of a naturally 
plastic fireclay brought to a plastic condition intimately com- 
bined with moisture by weathering, or lengthened action of rain 
and other atmospheric agencies, or the clay may be brought to 
the proper condition artificially. (January 11, 1883), 


160. Looms for Weaving: G. A. Shiers and A. 
Wright, Oldham. (6d. 2 Figs.|—The oscillating tappets are 
mounted at the side of the loom, and rocking or oscillating motion 
is imparted thereto from a crankpin mounted ina spurwheel in 
gear with a similar wheel fixed on the end of the crankshaft. 
(January 11, 1883). 


161. Crimping or Corrugating and Closing 
Metallic Cartridge Cases: H. A. A. Thorn, London. 
(6d. 7 Figs.|—A cylinder is employed with the usual bevelled and 
inclined studs near the bottom thereof, either formed in the 
cylinder or on a ring fitting into it, and beyond the studs the 
cylinder or ring is in the form of a hollow cone. A tapered 
mandrel or plunger of smaller diameter than usual is used, and 
there is an adjusting screw on the cylinder bottom for regulating 
the backward play of the mandril to adjust it to the varying 
charges in the cases. (January 11, 1883). 


162. Indicating the Presence or Absence of Water 
in Cisterns or other Vessels in Connection with 
B . Shaw and F. Milan, Lockwood, 

2 Figs.|—The quantity of water in the cisterns 
and pipes is indicated bya column of mercury controlled by the 
pressure of the water. Should the cistern and pipes be nearly 
empty and steam be generated in the boiler, the mercury is 
expelled and the steam allowed to escape. (January 11, 1883). 


163.* Apparatus for Varnishing, Gumming, and 
Sizing Paper: G.Newsum, Leeds, and W. H. Ibbet- 
son, Bradford. (2d.]—The paper is carried round by a roller, 
and is gummed by another roller which dipsinatrough. The 
surface speeds of the two rollers vary, and lateral motion is 
imparted tothe gumming roller. (January 11, 1883). 


164.* Construction of Brake Apparatus for Peram- 
bulators: C. Coleman, London. ([2d.)—The wheels are 
automatically locked on the handle being released. (January 11, 


165.* Apparatus for Kneading and Aising Dough 
for : L. Dathis, Paris. (2d.)]—The dough is drawn 
out between teeth on discs turning in opposite directions, 
Relates also to removing dough and introducing new material, 
&c. (January 11, 1683). 


166.* Movable Oven for Cooking and Baking: 
L. Dathis, Paris. (2d.]—Consists of a metallic baseplate sup- 
porting a hood, within which are trays, spaces being left between 
them and the walls of the oven. (January 11, 1883). 


167. Middlings Purifiers: H. J. Haddan, London. 
(J. D. Hurst, Oregon, U.S.A.) [6d. 8 Figs.)—Consists in the 
combination of a vibrating frame containing screens arranged 
successively with the front end of one below the rear end of the 
preceding one, with stationary perforated pipes and fans for 
forcing air through the perforations. Also in such frame and 
screens of the reciprocating rubbers for keeping the screens clear, 
Also in the combination of such frame and screens and pipes of an 
exhaust fan and air chamber, &c. (January 11, 1883). 


168. Tools for Shearing, Punching, and Clamp- 
ing: T. Perkins, Hitchin, and S. Gilbert, Wansford, 
[6d. 13 Figs.J—Consists chiefly of a combined shearing and 
punching tool, the shearing apparatus comprising the combina- 
tion of a hand lever with an eccentric boss, and the punching tool 
comprising the combination of a lever movable about a centre, 
and carrying a punch with a hand lever having an eccentric boss, 
Also describes tools for clamping work upon a bench. (January 11, 
1883). 


172.* Machines for Cutting or Resping Sugar 
Cane, &c.: J. Burns, R. Barr, aud A. D. Hunter, 
London. ([(2d.)—One or more pairs of circular disc knives 
mounted on a movable carriage and rapidly revolved in opposite 


directions are used. (January 11, 1883). 


173. Hygienic Pillows and Bedding: H. T. 
Baeschlin, Montpellier, France. (6d. 1 Fig.|—Relates 
to the construction of cushions, &c., for various purposes of layers 
of hygroscopic cotton, lint, or other hygroscopic material, 
placed on india-rubber and enclosed in pillow cases. (January 
11, 1883). 


174. Candle Moulding Machines and Candles: 
H. A. Biertumpfel, London. (8d. 38 Figs.|—Has reference 
(1) to the moulds for forming the cones of self-fitting candles. 
They are made in two unequal-sized parts, joined by a spring ; 
(2) to means for raising and lowering the wick tubes and clamps 
independently of each other, and so that the cones may be inserted 
without removing the clamps; (3) an improved construction of 
tray and parts connected therewith for the purpose of saving 
‘‘scrapings ;” (4) means for saving water in the water boxes, and 
for adapting one machine for different sizes of water boxes and 
candle moulds, &c. (January 11, 1883). 


175. Knitting Machinery for the Production of 
Coloured Fabrics: F. J. Drewry, Burton-on-Trent. 
(H. Martini, Chemnitz). (10d. 21 Figs.|—The principal features 
include anarrangement by which the needles are moved out of or 
into reach of the thread guide by means of Jacquard mechanism, 
and by which the shifting of the needles requisite for the forma- 
tion of the loop is effected by bars, using instead of the cylinder 
several bars having depressions similarly controlling the needles. 
An arrangement for diminishing the length of the bars, dividing 
them into several sections, adjustable thread guides under the 
needle row, &c (January 11, 1883), 





“ passing through the support h. 


176. Apparatus for Lubricating Steam Cylinders: 
W. P. Thompson, Liverpool, (C,H. Parshall, Dare 
U.S.A.) [6d. 1 Fig.]—Has for object a lubricator for cylinders, 
&e., in which the lubricant has to enter against a resisting pres. 
sure and which shall operate without the maintenance of that 
pressure within the lubricator, and also by steam and pressure 
without accumulations of condensed water within the reservoir, 
At each stroke of the piston a plunger within a cylinder in con. 
nexion with, the steam ports is caused to pump a quantity of oil 
to the steam chest, the plunger being brought back by vacuum 
or byaspring. (January 11, 1883). : 


178, Machine for Hocing between Rows of P] : 
. Edwards, London. (1. Viet, Paris). (6d. 8 Figen: 
The machine is so constructed as to hoe the ground betw een the 
rows of plants, no matter what may be the distance between 
them, the wheels and parts being adjustable. (January 11, 18s3), 


180. Incandescent Electric Lamps: T. E. Gato- 
house and H. Alabaster, London. [(id. & INga.|—inces 
descence lamp : Fig. 1 shows the filament fixed in position in the 
vacuum globe, Fig. 2 being a plan of the same. The slightly 
thickened ends of the filaments have copper deposited on them as 
at B, on this is deposited a layer of other metal, preferably plati- 
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num, which admits of the sheathed ends being fused into the 
glass. The external part D of the filament is picked out of its 
compound metallic sheathing, the space being filled with cement, 
or the ends of the wires E may be soldered into the hollow ends, 
To do away with an outside joint the wires soldered into the 
hollow ends may be of platinum and pass through into the globe 
in the neck of which they are fused. (January 11, 1883). 


181. Arrangement of Appliances for Electrically 
Controlling and Regulating the Speed of Engines 
Employed for Driving Dynamo-Electric Machines: 
J. Richardson, Lincoln. [6d. 1 Fig.)—Electric governor: 
On the speed becoming abnormal the governor completes the 
circuit of an electric controlling device. The governor A moves 


the fork B, on an increase of speed causing it to make contact 
with C, by which the armature of the electro-motor E is made to 
revolve in one direction and raise the link F, thus cutting off 
steam ; on a decrease of speed contact would be made with D, 
causing the armature to revolve in the opposite direction, thus 
lowering the link F and admitting more steam. (January 11, 
1883). 


182. Coverings for Preventing the Radiation or 
Transmission of Heat: C. Toope, London. (td. 
2 Figs. }--Sheet asbestos and silicate cotton, or fibrous asbestos, 
are combined in alternate layers. The inner lining, and also the 
external sheathing, are of sheet asbestos, the’ edges of which are 
cemented by silicate of soda. (January 11, 1883). 


183. Electric ArcLamps: J.G. Lorrain, London. 
(Sd. 10 Figs.}—Arclamp; Fig. 1 shows the lamp in side eleva- 
tion, partly sectional, Fig. 3 is a section on line 22, and Fig. 2 
shows a modification. The solenoid A, placed as a shunt to the 
are and guided by the rollers a aaa, moves vertically between 
the guide rods B Bl. These rods are connected by the plate 
carrying the holder of the lower carbon, the upper ends are con- 
nected to the plate B3 having a ring D and carrying the terminals 
EEt. F and G are two iron cores having between them the 
spring H tending to separate them. The brass carbon-holder | 
passes through the core G, to which the inner ends of the brake 
rods LL! are pivotted, these are supported by the short links 
M M, and carry at their outer ends brake shoes. The move- 
ment of the upper core is limited by a flange F' coming against 
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the gland Q, screwed into the upper plate of the solenoid and by 
which the length of the arc is adjusted. The guide rods are made 
rigid by strengthening pieces. In a modification (Fig. 2) two 
semicircular cores F G are used. The core G operates the brake 
lever, having its inner end slotted to embrace a pin c¢ fixed in 
the lower part of the core and provided at its outer end witha 
curved surface eccentric to its axis. Pressure is given to the 
brake lever by a spring H, one end of which is inserted in a recess 
on top of core G, the upper end is attached to the regulating 
screw e. A rod f! connected to a plate f2 insures the vertical 
movement of the core. The core F has attached to its lower end 
the brass carbon-holder I and is supported, together with the 
carbon-holder, by the spring g attached to the screwed nut g! 
Adjustable screws k passing 
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<me* on the carbon-holder I regulate the stroke of the 
through luge te it the length of the arc. Ina further modifica- 
employed having its — portion formed of soft 
; i »per portion of brass. The lower portion projecting 
tron ae eolenol is provided with a spring and screw collar. 
At the upper end of the core is fixed a pin, which enters a slot in 
one end of an adjustable pivotted lever. The other end of this 
jever is also slotted and embraces a pin on the upper carbon- 
holder, bent away from its central position below the solenoid and 
sassing up its side in suitably insulated guides. The brake con- 
Meta of two rods, insulated from each other, and united at their 
inner ends, and carrying at their outer ends rings embracing the 
mide rods. A pin, projecting from the central portion of the 
Pods is connected to an adjustable spring which keeps the rods 
tilted or inclined to the guide rods. A projection from the upper 
portion of the core releases the brakes when the core is drawn 
down, A lamp is described and illustrated having its solenoid 
horizontal and fitted with two soft iron cores and a spring between 
them. The working of this lamp is similar to the one first de- 
scribed. (January 11, 1883). 

185. Harness Saddles for Facilitating the Release 
of Fallen Horses from their Saddles: G. Craddock, 
London. [6d. 2 Figs.j—The saddle is arranged for the re- 
ception of metal strips carrying the harness, &c., all the strips 
being fastened by one screw, on removing which the parts can be 
withdrawn. (January 12, 1883). 


186.* Preventing the Entry of Water inte the Air 
and Water-Tight — of Ships, &c,: A. H, 
Williams, London. (2d.)—The compartments are filled with 
numerous hermetically closed cases or cells. (January 12, 1883). 


188. Valves and Valve Gear for Motive Power En- 
es, &c.: J. Aimers and J. Tinline, Galashiels, 
5 (6d. 22 Figs.j—Relates to rotating slides. Fig. 1 is a 
sectional side elevation, and Fig. 2 an end elevation of the valve 
and gear. The exhaust port a! is placed centrally, and is circular, 
the steam ports @ being segments of an annulus whose centre 
coincides with the centre of the exhaust port. The rotary disc 
valve B bears on the port face A, and is keyed on a spindle B' 
axially in line with the centre of the exhaust port. A single 
steam admission port b, coinciding in shape and position with the 
ports a, is cut through the valve disc. An exhaust port b! is 
formed in the face of the dise by cutting out a segmental recess 
and a central circular recess. The valve spindle is rotated by 
means of bevel gearing operated by the engine, The cut-off 
valve consists of aflat disc C onthe back of the valve B, having 
two segmental ports ¢ directly opposite the inlet ports a a. 
This disc is carried by a hollowshaft, fitted with alever arm E, 
connected to adash-pot F. The cut off valve is brought to a 
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position in which its ports coincide with those of the cylinder by 
the cams G fitted on the rotating spindle B!. Preferably the cams 
act on a plate E! fitted to slide on a long forked lever E* con- 
nected to the spindle lever arm E and fitted to oscillate on a fixed 
centre. The sliding plate E! is moved by means of the usual 
sliding collar of the governor H acting through a bell-crank lever 
H!. Forsmall high-speed engines the cut-off disc is operated 
directly by the governor. A method of keeping the cut-off valves 
out of gear by means of locking devices operated by the governor 
isshown. For engines of large size a fixed plate provided with a 
large number of narrow ports and dished out underneath to allow 
the steam to pass freely to the inlet port of the main valve, is 
interposed between the cut-off and main valves, the cut-off valve 
being formed with ports corresponding in number and size to those 
inthe plate. Acombination of the circular cut-off and ordinary 
slide valve isshown. (January 12, 1888), 


189, Sheaves for Pulley Blocks: W. Alexander, 
Govan, N.B, [4d. 4 Figs.|—The central portion is of metal, 
and the rim of hard wood in segments connected together by 
dowel pins or otherwise, (January 12, 1883). 


190. Steam Boiler and like Furnaces: J. Williams, 
Cardiff. (6d. 5 Figs.)—A perforated steam pipe is attached 
to the dead plate in such a manner that the ends of the firebars 
rest on it. A similar pipe is placed behind the bridge, having its 
perforated side away from the bridge. The first pipe serves to 
induce a draught, and the second by discharging into the com- 
bustion chamber helps to consume the smoke, (January 12, 1853). 


191.*_ Sleeve Links, Solitaires, Studs, Buttons, and 
other Dress Fasteners: W. J.Jordan, London. ([2d.) 
A metal slide is used in conjunction with links,&c. (January 12, 
1883). 

193. Centrifugal Machines for Separating Sub- 
stances, &c.: J. E. Meyer, Copenhagen. [6d. 8 Fiys.) 
—In a centrifugal machine for treating substances such as milk, 
the rotating drum a (Fig. 1) is secured to the vertical shaft B at 
its top and bottom, and fitted with doors secured by crossbars 
c, and bolt and nut d. The drum is divided by vertical radial 
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partitions g extending from the bottom of the drum to near 
the cover; each partition has on its edge next the axis a vertical 
channel kh open towards the axis and terminating in a lip so 
positioned that any liquid leaving the lip is thrown into the 
receiver D, The vertical projections m on the bottom of the 
drum are in section U-shaped, with the open side facing the axis 
and extend through the bottom of the drum, so that any fluid 








passing over the sides of the channels will be thrown out into the 


receiver C. The liquid to be treated is introduced through a 
channel in the shaft terminating in horizontal openings which 
discharge it between the partitions g, the object being to cause 
the liquid to rotate with little local disturbance. To start and 
stop the drum steadily the friction device shown in section in 
Fig. 2is used, The pulley R is fastened on the sleeve m surround- 
ing the shaft B, and running in bearings N and O. The lower 
end of the sleeve is slotted radially, and passes through an aper- 
ture in the cup P fastened on the shaft B. The cup carries 
segmental centrifugal friction pieces @ fitting accurately against 
its internal turned circumference and provided with central 
pieces which take in the slots of the sleeve ; as the speed increases 
the centrifugal action of the friction pieces acting against the 
sides of the cup will cause them to rotate the shaft B. A method 
of adapting the friction device to horizontal shafts and also 
various forms of the vertical) partitions are illustrated and described. 
(January 12, 1883). 

194,"_ Manufacture of Bootsand Shoes: E. Quick, 
Bristol. (2d.|—Is designed to prevent bursting of button lace 
holes by the strain to which they are subject, and consists in 
applying cord to or around the holes. (January 12, 1883). 

195. Process for the Improvement of Tobacco: W. 
E. Gedge, London. (F.C.Glaser, Berlin). (4d.|—The object is 
to improve the quality by the addition of an extract obtained 
from tobacco by means of chloroform or other volatile substances. 
(January 12, 1883), 


198. Etching on Rollers: C. J. Appleton, Lower 
Broughton, and D. Appleton, Manchester, (2d.)— 
Rollers employed in printing cotton and other fabrics are etched 
by the aid of electric or magnetic currents. (January 12, 1883). 


199.‘ Manufacture of Work -Baskets, &c.: J. 
Johnson and E. Renaudin, London. = (2d.)—With the 
cane, wicker, or other material is combined cord or string made 
of exotic hemps, as aloe, alpha, Mexico and Manilla hemps, &c. 
Relates also to fastenings for baskets. (January 12, 1883). 


201. Compound Steam Engines: J.R. Wells, New 
York, U.S.A. {[6d. 5 Figs.)}—The high and low-pressure 
cylinders are placed in line and the pistons caused to move in 
opposite directions, the piston rod or rods of the one cylinder 
passing through the piston of the other. (January 13, 1883). 

202.*_ Forming the Heads of Bolts, Rivets, Spikes, 
&c.: J. Bilsland, Glasgow. (2d.}—The upper die is made 
to fit over the lower one so ag to insure greater concentricity. 
(January 13, 1883). 


203." Manufacture of Iron Hand-Rail Stanchions: 
W. Rockliffe, Sunderland. (2d.)—The iron is taken direct 
from the furnace or “heat” to rolls constructed to form the 
shape of stanchion required. (January 13, 1883). 

206.* Locomotive Engines: R, F. Fairlie, West- 
minster. (2d.)—In engines of the “Fairlie” type the steam 
pipe is carried through the boiler into the bogie centre and thence 
to the cylinders. The tender wheels of single boiler Fairlie 
engines are driven by means of independent steam cylinders 
exhausting into the tanks. Some other matters of detail are 
referred to. (January 13, 1883). 

207. Drawing Corks from Bottles: F. H. F. 
Engel, Hamburg. (L. Berlien, Altona), (6d. 3 Figs.J— 
When a bottle is to be corked a band is placed over its mouth, and 


| 


driven in with the cork leaving a free end outside, which when | 


pulled effects the withdrawal ofthe cork. (January 13, 1883). 


212. Apparatus for Letting Down Carriage Win- 
dows: G. T. Cheetham, Bradford, Yorks, [6d. 3 Figs.) 
—Is an adaptation of the French slam lock, the tongue which 
actuates the bolt being connected through the handle from the 
outside with the lever by which the door is usually opened 
from the inside by means of aconnecting link. (January 13, 1883). 

213. Sash and Casement Fastenings: E. A. 
Showell and C. Turner, Birmingham. (id. 6 Figs.)— 
Each of the meeting rails has a short tube fixed to it, through 
which a bolt is slid, as tooth at the end of the bolt 
taking on to an inclined surface formed on the far end of the 
outer tube. Thus a partial rotation of the bolt draws the sashes 
together after they have been fastened. (January 13, 1838). 


214. Hot-Air Engines: H. H. Lake, London. (J. 
Schreiber and M. Feliner, Vienna.) (6d. 15 Figs.J—Part of a 
single cylinder engine embodying the invention is shown in the 
figure in sectional elevation. The cylinder A is bolted to the heat 
chamber B, C being the “‘displacer,” and D the piston formed 
with a long guide for the ‘‘displacer” rod. F is a water jacket. 
The shaft H is carried by two brackets GG. The connecting rod 
H? fits on the crankshaft at H!. The required lead is given to 
the ‘‘displacer” by the disc J fixed on the shaft having a pin k 
carrying a roller secured thereto which moves in a horizontal 
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slotted link to which the ‘‘displacer” rodC! is fixed. The stroke 
of the displacer is about one-seventh longer than that of the 
piston. To obviate the effect of the vacuum produced during 
theascent, and the compression during the descent of the piston, 
the holesa al and a2, and slide valve P moved by the eceentric 
M are provided. Thesupply of air is regulated by the chamber 
E and flap valves ee. To enable the engine to be reversed, the 
valve is of dise form, and is shifted by means of a nut and screw. 
The size of the opening connecting the slide valve chest with 
the atmosphere may be automatically enlarged by governors. 
(January 13, 1883). 


219, Self-Filling and Self-Discharging Grapples, 
Skips, or Buckets, &c.: G. F. Fuller, London. [td. 
9 Figs.])—Are made in two halves jointed at the centre. The 
leverage for closing is obtained by cross levers connected by arms 
to a crosstree to which the main chain is attached. The opening 
is effected by a sling chain connected to the extreme edges of the 
bucket and attached at its centre to the discharging chain, the 
automatic working of which is effected by a barrel, of larger dia- 
meter, or driven at a greater speed, than the main or hoisting 
barrel. (January 13, 1883). 


220. Chimney Cowls and Ventilators: G. Davis, 
Aberystwith, W. Jones, Llannon, and R. Girdwood, 
Edinburgh. [6d. 6 Fiqgs.}—These are arranged so that a vane 
keeps the opening or mouth facing the wind which enters the 





cowl and passes first down and then up a pipe, which is bent to 
form an inverted syphon. (January 15, 1883). 


221. by am and Lubricating Aqpereine for 
Upright Spindles of Spinning and inding Ma- 
chinery: J. Nicoll, Dundee. (6d. 6 Figs.|—Refers to 
improvements on Letters Patent 4840 of 1877. The footstep and 
neck bearings are combined, and the lubricant contained ina 
hollow rail, through the top of which are inserted a number of 
bearing tubes, each tube having the bearings for a spindle. 
(January 15, 1883), 


226." Homogeneous Metal Castings, &c.: G. W. 
von Nawroc Berlin. (W. G. Otto, Darmstadt). (2d.J— 
To the lower end of the stirrer is fixed a piece of marble or other 
mineral capable of giving off carbonic acid. (January 15, 1883). 


233. Apparatus for Distributing and Diffusing 
Power Lights : A.P. Trotter, London. [6d. 7 Figs.|— 
This is effected by using a transparent glass lantern formed with 
steps or flutings. (January 15, 1883). 

237. Screw Taps: H. H. Lake, London. (C. R. C. 
French and F. Bullivant, Providence, RJ., U.S.A.) (6d. 7 
Figs.|\—Are slit longitudinally, and may be expanded or contracted 
by one or more transverse screws, or by a screw in the end of the 
tap in line with the axis. (January 15, 1883). 

238. Water-Closets, &c.: H. H. Lake, London. 

(J. Bennor, Philadelphia, U.S.A.) [8d. 20 Figs.)—The bowl 
and trap is formed in one piece, the outlet of the bowl and the 
inlet of the trap being connected by a retainer, which is removable 
for access to the trap for cleaning purposes. The receiver and 
trap are sealed by loose ball valves. (January 15, 1883). 
241. Reduction of Metallic Ores: S. H. ens, 
London. {4d.)]—The ore is broken down, calcined, and then 
placed in a tank containing a solution of sodic chloride or sodic 
nitrate, through which an electric current is caused to flow, the 
ores being thus dissolved. The metalsin solution are then precipi- 
tated. (January 15, 1883). 

243. Galvanic Batteries: H. H. Lake, London. 
(A. Skene, Vienna, and F. Kiihmaier, Pressburg). (6d. 5 Figs.) 
—In a copper and zinc battery the copper plate is ridged, the 
upper part of the ridges projecting out of the fluid into the air; 
or the copper may be of disc form and mounted on an oscillating 
lever, by which it is alternataly exposed to the action of the ex- 
citing fluid and the atmosphere. (January 15, 1883). 


246. Preservation of Alimentary Substances, &c.: 
Cc. M. Pielsticker, London. (6d. 1 Fig.|—The substances 
to be preserved are exposed to a current of mixed carbonic acid 
and carbonic oxide gas produced in a gas apparatus, by oxidising 
the carbonic oxide vapours given off by the combustion of coke. 


(January 16, 1883). 
257. Saccharine and other Solutions, 
.: E. P, Alexander, London. (P. Casamajer, Brooklyn, 
U.S.A.) [4d.}—Liquids holding solid matters in suspension are 
mixed with sawdust before being filtered. (January 16, 1883). 


264. Steam Generators: A. M. Clark, London. 
(M. W. Barse, Opean, N.Y., U.S.A.) [6d. 4 Figs.|—The illus- 
tration shows the arrangement in longitudinal section. The 
firebox A is provided with bars a, and has its top built at an in- 
clination. The water chamber B is placed at one end of the bars, 
and its ends extend into the side walls. The combustion chamber 
C is situate at the back of the water chamber, and communicates 
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with the chimney D. Thesteam dome E, connected to the water 
chamber by the tube }, extends transversely of the firebox above 
the water chamber, and is carried by the side walls. The tube d 
serves to prevent disturbance of the equilibrium of the water. 
The circulation tubes e are connected by both ends to the shell of 
the ohamber, and project into the firebox and combustion 
chamber. These tubes are secured by unions formed at one end 
with a right hand thread to receive the tube, and at the other end 
with a reverse thread for entering the chamber shell. (January 16, 
1883). 


390, Flour and Middlings Dressing Machines: 
M. Lyon, London, (A Hunter). (6d. 6 Figs.|—Are provided 
with a receiving hopper having a ventilated top, in which hopper 
are revolving beaters for disintegrating the flaky particles against 
wire cloth. The meal thenpasses into a cylinder where it is 
operated upon by helical beaters. In the case of fine middlings 
a fan is used for the withdrawal of the air that enters with the 
meal. (January 24, 1883). 


425. Valve Gear for Engines: J. H. Johnson, Lon- 
don. (G. W. Storer, Philadelphia, U.S.A.) [8d. 8 Figs.]—The 
cylinder is fitted with two steam inlet and two exhaust valves, all 
of which are worked by electro-magnets. The circuits of the 
electro-magnets are made and broken by a commutator mounted 
on the shaft of the engine. The governor is so arranged as to re- 
gulate the interval during which the brushes are in contact with 
the commutator. In the case of a reversing engine the commu- 
tator and brushes are duplicated. (January 25, 1883). 


470. Governors for Steam and other Fluid Pres- 
sure Engines: C. J. Galloway and J. H. Beckwith, 
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Manchester. [6¢d. 3 Figs.|—Refers to Specification 2439 of 
1876 and constructs the governors by fixing on a vertical rotating 
spindle A a crosshead B, to the ends of which are jointed pairs of 
links C, carrying at theirlowerends rollers D. The sleeve E slides 
on a feather on the spindle, and has two heavy arms F concavely 
curved downwards towards their extremities. The collar G 
receives the fork of the lever working the regulating valve. 
(January 29, 1888). 


566. Projectiles for Ordnance: A. Lo: on, Lon- 
don. (A. Krupp, Essen). [6d. 21 Figs.}—The object is to com- 
bine with flat-headed projectiles light conical or ogival points, 
which are crushed or thrown off on impact with the object fired 


at. The figure shows in vertical section a projectile having a 
wooden or other suitable cone N attached by the screw n!. A 
copper band is inserted on the conical part J to impart rotation, 
or the band may be applied to a separate ring of steel attached to 
the rear of the projectile. Various modifications are described 
and illustrated. (February 1, 1883), 


580. Breaking Machine for all Kinds of Fabrics to 
Remove Surplus Dressing therefrom: C. G er, 
Lyons. [10d. 8 Figs.]—Consists, firstly, of a frame carrying a 
series of rollers that can revolve freely and at distances apart 
greater than the diameter of each roller. This frame is movable 
and can be raised and lowered by rack and pinion mechanism. 
Secondly, it consists of a second series of rollers mounted on the 
framing of the machine and corresponding with the spaces 
between the roller of the movable frame, so that in descending 
these can enter between the stationary rollers, Thirdly, it con- 
sists of two rollers placed at the ends of the said framing, one 
being a roller on which is rolled the fabrie to be broken, and on 
the other a roller on which the fabric is wound after breaking. 
(February 2, 1883). 

2070. Roller Mills: A. J. Boult, London. (H. J. 
Gilbert, Dayton, Ohio, U.S.A.) [4d. 7 Figs.]—This refers to 
grain mills and to the devices for ridding the stock of ite 
** pfluff,” while on its way from the tail of each sieve to the next 
grinding rolls, and to the method of adjusting the fast rolls. 
(April 24, 1883). 

2074. Boiler Cleaners: J. F. Hotchkiss, Plain- 
field, N.J., U.S.A. {6d. 15 Figs.J—A cast-iron spherical 
vessel is placed on the boiler, and with this communicates a 
funnel placed in the boiler, so that its lower edge shall be below the 
water line. An upflow and return pipe, both fitted with valves, 
communicate between the vessel and boiler. The vessel is fitted 
with a blow-off cock. (April 24, 1883). 

2084. Manufacture of Wire _— and Machine 
or Apparatus therefor: H. H. e, London. (C. C. 
Colby, Quebec.) [6d. 13 Figs.]—The wires, strand cores, and 
strands, are all laid together in one continuous operation by a 
machine which provides a direct unvarying tension. (April 24, 
1883). 


2110. Endless Band Knife Machines for Cutting 
Fabrics, &c.: R. B. Sanson, London. [éd. 1 Fig.|— 
The endless band knife has a series of long inclined cutting 
edges making acute angles with the longitudinal axis of the 
knife and connected by short reverse curves. (April 26, 1883). 


2204. Electric Railways: S. Pitt, Sutton, Surrey. 
(L. Daft, Greeneville, N.J., U.S.A.) (6d. 3 Figs.|—Two or more 
electro-motors are driven by one stationary generator, and by 
means of the same pair of conductors, which may befthe rails ; 
the quantity of electricity supplied being regulated by a solenoid 
geared to a cylindrical commutator. The main generator is 
excited by a separate dynamo, which is wound with a number of 
separate coils, an end of each coil being connected toa spring 
bearing on the cylindrical commutator. The conducting surface 
of this commutator has an angular edge adjacent to an insulating 
surface, and the springs are so arranged that as it is rotated by 
the solenoid, they are brought in succession upon the insulating 
surface. The solenoid is in the main circuit; when the resistance 
of this circuit is diminished by the introduction of other 
motors, the core of the solenoid is drawn down against the action 
of an adjustable spring, and by a system of levers rotates the 
commutator, so as to put more coils of the exciter in circuit, and 
thus cause the generator to supply more current. (May 1, 1883). 


2218. Machinery for Meggan , Spooling, or Cop- 
ping Yarn: W. z. Lake, nom i (R. L. Carr, Fall 
River, Mass., U.S.A.) (6d. 12 Figs.]—Relates to an arrange- 
ment of a beam, and its driving mechanism, suitable tension 
devices, and cop supporting spindles on which the cop rotates, 
and by means of which the ‘‘ cop waste” is utilised. (May 1, 1883). 


2242. Apparatus for Catching Soot from Smoke in 
Chimneys: F.C, Glaser, Berlin. (C. A. Petzold, Berlin). 
[4d. 4 Figs.]—Consists of two tubes of equal diameter, placed one 
above the other, and surrounded by an annular space ; suspended 
from the upper one is a smaller tube having a conical end reach- 
ing into the lower tube and surrounded by a vertically inclined 
collecting trough. (May 2, 1883). 

2255. Rails for Tramways: H. H. Lake, London. 

(T. Bladen, Sydney, U.S.A.) (4d. 2 Figs.]—The ordinary T-rail 
has formed on its websmall projections on which a rectangular 
arm formed on a guard rail rests. The rail and guard rail are 
rigidly bolted together. (May 3, 1883). 
2290. Producing Intense White Light: C. D. Abel, 
London. (C.Clamond Paris). (4d. 3 Figs.|}—The mixed air 
and gas on their way to the burner are heated by the combustion 
of a portion of the mixture issuing in small jets from a perforated 
central tube of refractory material. (May 5, 1883). 


2314. Ships’ mivy Apparatus: M. D. Porter’ 
Boston, =. SA. ted. PR Figs.J—A code of signals is 
employed which accord with the mariner’s compass, and appa- 
ratus for operating the signals is described and illustrated, but 
the details are too complicated for abridgment in our space. 
(May 7, 1883). 

2322. Transmitting and Receiving Telephones: 
C. W. Hayes and S. R. Beckwith, W: gton, U.S.A. 
(M. L. Baxter, Aurora, IU., U.S.A.) [6d. 6 Figs.)—The trans- 
mitter has a vibrating diaphragm carrying a metallic stud in 
unstable contact with a piece of carbonaceous matter attached 
to a freely suspended bar, the end of which vibrates before the 
core of an induction coil through which the current flows on its 
way to the receiver. The receiver consists of a horseshoe magnet 
mounted in a wooden handle, to one leg of which a metallic dia- 
phragm is secured at its edge by a screw. On the other leg is 
mounted the inducing magnet, consisting of a number of concen- 
tric coils, made up of a central portion of insulated copper wire, 
an outer coil of insulated iron wire, and an outermost coil of 
copper wire. The ends are connected so as to form a continuous 
coil, (May 8, 1883). 


2341. Vuleanising and otherwise Treating Com- 
pounds of Caoutchouc, &c.: H. H. Lake, London. 
(A. C. Eddy, Providence, R.I., U.S.A.) [6d. 5 Figs.J—Relates 
to vulcanising goods of great length by passing them through a 
dry heat chamber. Various machines for moving the goods 
through the chambers are described, in all the principle being a 
travelling bed driven by gearing. (May 8, 1883). 

2351. Removal and Prevention of Scale in Boilers: 
G. Downie, Salinas City, Cal., U.S.A. (2d.)—An infusion 
of the wood, bark, or leaves of the eucalyptus is introduced into 
the boiler. (May 9, 1883). 

2475. Window Sashes: A. Rudolph, San Fran- 
cisco, U.S.A. [6d. 17 Figs.]—Relates to that class of sashes 
in which the frame holding the glass is pivotted in supplemental 
side bars, and to means for locking and opening the same, 
(May 17, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 
Gerrish and Company, Limited.—The directors of 
Gerrish and Company, Limitéd, canal carriers between 
Bristol, Bath, Trowbridge, Devizes, &c., have declared an 
ad interim dividend for the half-year ending June 30, at 
the rate of 5 per cent. per annum. 


Bristol Tramways.—The directors of the Bristol Tram- 
ways Company, Limited, observe in their half-yearly 
report : ‘‘ The gross receipts for the period under review 
amount to 19,878/. 17s. 8d., and the working and general 
expenses to 15,0177. 6s. 7d., showing a balance of 
48611. 11s. 1d., which, with 35/. 19s. 3d. brought forward 
from the last account, leaves 4897/. 10s. 4d. to be dealt 
with. The directors have set aside out of this year’s 
revenue 1825/. tofurther increase the amounts written off 
to meet the depreciation in horses, cars, and plant, and 
added 100/. to the leased premises’ redemption fund, and 
it is proposed to appropriate the balance of 2972/. 10s. 4d. 
as follows: Interest on mortgage debentures, c., 
8477. 15s.; dividend at the rate of 3 per cent. per 
annum (free of income tax), 2025/.; balance to be carried 
to the credit of next account, 997. 15s. 4d.; total. 
29721. 10s. 4d. The number of passengers carried during 
the past half-year reached 2,811,930 against 2,928,976 for 
the corresponding half; but the recent alteration in the 
fares had almost entirely prevented any falling off in the 
receipts.” 


Newport.—The trade of the port shows fairly encourag- 
ing features. There is a better inquiry with regard to 
tin-plates, and more firmness in prices. The steam and 
house coal trades have nothing to complain of. Last 
week’s clearances comprised 43,934 tons, Of iron there 
were shipped 1042 tons. The imports comprised 2170 
tons of iron ore from Bilbao. 


Gloucester Wagon Company, Limited. — The annual 
meeting of this company was held on Tuesday. Mr. 
Reynolds, who presided, expressed the regret of the 
directors that they could not come before the share- 
holders under more favourable circumstances. Owing to 
the keen competition from which the company had long 
been suffering, and the depression in trade, although 
their works had been fully occupied during the past year, 
their profits had been almost nil. They hoped, however, 
that this state of things would not continue. They had 
let all their wagons ; but, before doing this, having the 
opportunity of letting them to large companies, they had 
expended an extra amount in putting the wagons into 
good condition, so as to render it unnecessary for them 
to be returned for repairs for some time. ‘This extra 
outlay had been 12,668/., which had been taken from the 
reserve fund. The company was in a sound and healthy 
condition, their stock of wagons being large, and their 
premises and machinery in good condition, and their 
stock of materials large and valuable, while they were 
also in a good position with their bankers. 


British United Gas Light Company.—The directors in 
their half-yearly report, ‘‘ doubt not that the result of the 
half-year’s operations will be deemed satisfactory. The 
application of gas as a motive power and for cooking and 
heating, is daily increasing, and during the past half- 
year the quantity of gas used for motive power alone has 
reached a very large quantity.” 

Cambrian Railway.—The thirty-ninth half-yearly meet- 
ing of the Cambrian Railway Company was held at 
Oswestry last week. Mr. R. D. Price, the deputy 
chairman, presided, and in moving the adoption of the 
report and statement of accounts the hon. gentleman said 
the directors much regretted to report a decrease of re- 
ceipts from every description of traffic. They were 
anxious, however, that the shareholders should not take 
too gloomy a view of the situation. They had had during 
the half-year casualties of more than ordinary character 
to encounter. A serious slip at the Vriog Cliff on 
January 1 was followed by damage done to the line in 
several other places by storms and floods, entailing upon 
the company an extra expenditure of some 2000/. Not- 
withstanding the falling off in the traffic, the directors 
had resolved to continue the policy previously decided 
upon of increasing the efficiency of the rolling stock, and 
the working of the train service since the close of the half- 
year justified them in the course they had pursued. The 
report was adopted. 


Gloucester Tramways.—The gross receipts for the past 
half-year, including 61/7. 7s. 8 brought forward, 
amounted to 1605/. 11s. 10d., and the working and general 
expenses and renewals to 1288/7. 17s., showing a balance 





of 3667. 14s, 10d., which it is proposed to appropriate as 





follows: Dividend at the rate of 4 per cent. per annum 
(free of income tax), 320/. ; balance to be carried to the 
credit of next account, 46/7. 14s. 10d. The total number 
of passengers carried during the half-year has been 348,135, 

Cardiff.—The steam coal trade continues brisk, 
remain firm, and are expected to continue so, 
coal has realised good prices, with a. brisk demand. Last 
week’s clearances comprised 152,123 tons. The imports 
comprised 6181 tons of iron ore from Bilbao, and 529 tong 
from other sources. 


Severn and Wye Railway.—The eighth half-yearly meet- 
ing of the proprietors of this company was held on Friday 
at Bristol, Mr. W. C. Lucy presiding. The chairman, in 
moving the adoption of the report, said he would first 
briefly give an explanation of the accounts for the past 
half-year. The expenditure was 11,607/., as against 
12,624/. for the corresponding period, and conse uently 
there had been a diminution of 1067/. This had on y been 
arrived at by the practice of very strict economy, and they 
had done rather less dredging in connexion with the 
harbour works than was generally the case for each half- 
year. Turning to the other side he found that the 
receipts were 17,127/., as against 18,680/., therefore there 
was a falling off in the receipts for the half-year of 1553/, ; 
but taking into consideration the saving effected in the 
expenditure, the difference between the first half-year and 
the corresponding one was 486/._ The Welsh coal traffic, 
he was sorry to say, had not shown that augmentation 
which he had hoped to witness, but they would see from 
the report that there was a question now being discussed 
with reference to the existence of deep coal in the Forest 
of Dean. It was believed to exist there in large quantities, 
and if itcould be tapped the company’s traffic in the 
Forest of Dean would, no doubt, be largely increased. 


Newport Tramways Company.—The annual meeting of 
this company was held on Tuesday. Mr. Simpkins was 
voted to the chair. The report, as presented to the share- 
holders, showed that after providing for all outstanding 
claims there was a surplus of 738/., out of which a 
dividend at the rate of 7 per cent., free of income tax, 
was recommended by the directors. The report was 
adopted. 

Neath Water Works Company.—The half-yearly meet- 
ing of this company was held on Wednesday, Mr. J. H. 
Rowland in the chair. The chairman moved the adoption 
of the report. In the first place, he said, it was satis- 
factory to tind that the company had been able to lay down 
a good many services, especially at Skewen. Neath 
also was pretty well supplied. ‘They had laid down six 
new services at Neath, eight at Briton Ferry, and 125 
at Skewen. They had spent a large amount in 
making a new reservoir and in laying pipes in connexion 
therewith, and they had new an increasing supply of 
water, so that they could supply Skewen with good 
water. 

Coleford and Wyesome Railway.—On Saturday Colonel 
Rich inspected the newly constructed railway from Cole. 
ford to Wyesome, where, by a junction, the railway con- 
nects with the Wye Valley line a few miles from Mon. 
mouth. 


Maenclochog Railway.—The purchase of the Maenclochog 
Railway, from Clynderwen to Rosebush, has been virtually 
completed by the Great Western Railway Company. 
The Great Western directors propose to work the line 
again. 


Prices 
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THE AMSTERDAM EXHIBITION.—Messrs, Sampson and 
Co., leather belting manufacturers, Manchester and 
Stroud, have been awarded a gold medal at the above 
Exhibition, for their main driving belts without cross 
joints. 


THE WATER SUPPLY AND SEWERAGE OF PETERSFIELD.— 
The Rural Sanitary Authority, Petersfield, Hants, have 
approved plans prepared by Mr. W. Barns Kinsey, 
M. Inst. bE. for preventing pollution of the River 
Rother, and for the main sewerage and water supply of 
the town of Petersfield, and portions of the adjoining 
parishes of Sheet and Buriton. The existing drains pe | 
watercourses will be used for storm and surface water, 
the works being on the ‘‘ separate system.” 


Tue “ AmiraL Bauprin.”—This new French ironclad 
was launched at Breston June 5. She is a sister ship to the 
Formidable, which is on the stocks at Lorient, and is a 
first-class vessel. Her displacement is 11,360 tons; her 
length 505 ft. by 69 ft. beam ; and her two propellers will 
be driven by two 3-cylinder compound engines, capable 
of developing 8320 horse-power, and supplied with steam 
by twelve boilers, each with three furnaces. The Amiral 
Baudin is only partially armoured ; she is protected above 
the water-line by a steel plating from 14 in. to 22 in. 
thick, while the turrets are covered at their bases with 
lates 152 in. thick, and the deck with a3in. plating. 

he total weight of the armouring will be 3875 tons. 
She will carry a steel 75-ton gun in each of her three 
barbette turrets, twelve 54 in. broadside guns, and an 
equal number of machine guns, two of which will be 
mounted on the signal turret. These are specially 
intended to act against torpedo boats. She is double- 
bottomed for a part of her length, and contains eleven 
large water-tight compartments, rising to the level of the 
armoured deck. The stock of coal carried can amount to 
800 tons, which would enable her to travel 1650 nautical 
miles at the projected speed of 15 knots. Her crew will 
consist of 500 effective men. Her hull and machinery 
are estimated to cost 518,400/., and her armament about 
80,0007. She will carry nomasts. She is not expetted to 
be ready for use before 1885, 
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THE GRUSON CHILLED ARMOUR 
PLATE. 

A SECOND series of experiments have been carried 
out at Mr. Gruson’s works in Buckau, Germany, 
to test the endurance of a cast-iron shield manu- 
factured on his system, already noticed in our 
columns (see pages 526 and 549 of our last volume), 
in the presence of a number of distinguished artil- 
lerists representing Germany, Austria, Italy, and 
Holland. 

It will be remembered that the trial in January 
was discontinued in order to admit of projectiles 
being procured from Austria, which were alleged 
to possess especially valuable properties for use 
against chilled armour. The projectiles were sup- 
plied by the Ternitz Steel Works, the director of 
the works, Herr Peipers, being in attendance at the 
more recent trial. The firing took place from the 
15 cm. (5.90 in.) breechloading gun previously 
used ; distance from the shield 22 metres, 72 ft. ; 
powder charge 7.75 kg., 16.55 1b., prismatic powder ; 
initial velocity 1462 ft., and energy of impact 1137 
foot-tons. 

Round XIV.—Weight of shell, 81.6lb. The 
shot struck the plate 17.33 in. to the right of the 
centre line, and 28.35 in. above the lower edge of 
the plate. 

The effect was an indent 2.36 in. long, 1.18 in. 
wide, and 16 in. deep, without producing the pre- 
viously noticed concentric hair lines. The pro- 
jectile, which was considered by Herr Peipers as 
the hardest of the five prepared for this experiment, 
broke up on impact into numerous large pieces ; the 
point was recovered, and was found to have been 
crushed by the blow. 

Round XV.—Weight of projectile 83lb. The 
shell struck 16.5 in. to the right of the centre 
line, and 35.8in. above the lower edge, producing a 
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round indent 11.81 in. in diameter and .50 in. deep. 
The concentric hair lines were again absent. The 
shot broke up in the same manner as the last 
round. 

Round XVI.—Weight of shell 82lb. It struck 
the plate 18.90 in. to the right of the centre line 
and 33.08 in. above the lower edge, producing as 
a total result an indent 1.77 in. in diameter and 
.16 in. deep. 

Round XVII.—The shot, which weighed 83 lb., 
struck 10.23 in. to the right of the centre and 
32.68 in. above the lower edge. Result, an indent 
1.58 in. in diameter and .16 in. deep ;-at the point 
of impact, two concentric lines of about 4 of the 
circumference, two parallel hair cracks ‘‘E” and 
““f,” .77 in length towards shot No. 2, and a hair 
crack about .39 in. long in the direction of round 
No. 15. 

Round XVIII.—The projectile, weighing 83 Ib., 
struck the plate 5.11 in. to the right of the centre 
line and 31.5 in. above the lower edge, between 
rounds Nos. 1, 3, and 17, producing an indent 
1.77 in. in diameter and .31 in. deep. The hair 
fissure, .16 in. long, running into ‘‘chill crack”’ 
b, which was produced by the tenth shot, was 
extended by this round as far as the lower edge of 
the plate ; and crack d, which was formed by the 
twelfth round, was prolonged to the upper edge, 
so that plate appeared to be split into two portions. 

The whole of these five rounds exhibited the same 
qualities as No. 14. In no case had any one of 
them succeeded in effecting any penetration into 
the plate. 

On close examination it was found that the plate 
uider trial, which, owing to the temporary nature 
of its installation, was merely fixed against iron 
and concrete blocks in the rear, without being sup- 
ported towards the front, as would have been the 
case had it formed part of a regularly constructed 
battery, had, owing to theJprotracted firing, moved 
about .20 in. to the front, and consequently lost 
the support from the backing behind it. It is 
apparent that this condition of the plate must, 
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during the last rounds, have had an important 
influence on its capability of resistance, and the 
loss of support in rear must have been all the more 
felt, as the upper edge of the plate was unprovided 
with support from the front, and therefore must 
finally have stood quite free. 

Notwithstanding, however, this unfavourable con- 
dition, eighteen rounds, with a total energy of 
6294 metre-tons (20,267 foot-tons), of which four- 
teen with a total energy of 4895 metre-tons (15,762 
foot tons) had struck within the small area of 
2.47 square feet, had been necessary to produce 
the first crack penetrating right through the plate, 
a demand on the powers of resistance of armour 
hitherto unapproachable, inasmuch as in the pre- 
vious experiments at Tegel, the rounds corre- 
sponding with the conditions of actual warfare, 
were distributed overthe whole surface of the plate. 
Although by Round XVIII. a fissure was produced 
right through the plate, yet it was in other respects 
so completely unhurt, that by analogy with the 
trials at Tegel the point when the plate would be 
disabled is still very remote. 

Comparing the result of this experiment with that 
furnished by the two armour plates tested at Tegel, 
it appears that the number of blows, reckoned in 
foot-tons, necessary to produce the first crack, was 
nearly the same in the case of all three plates. At 
Tegel, as already stated, the rounds were distributed 
over the whole surface of the plate, whilst on this 
occasion all except a few rounds were concentrated 
on a small portion of the plate. 

The far greater energy possessed by the separate 
rounds of this series in comparison with those of 
the Tegel trial (1070 foot-tons as against 704 foot- 
tons) indicates a much greater resistance on the 
part of the shield, as the vibration of the particles 
of iron and consequently the tendency to splitting 
varies in proportion to the energy developed by 
each round. The net result of the trial up to the pre- 
sent time is that eighteen rounds with a total energy 
of 20,267 foot-tons, formed a crack right through 
the shield. 

Remembering that the plate in question is a 
‘*side” plate and consequently under the regular 
conditions of its employment would not be subject 
to direct battering fire, that for the last few rounds 
owing to the temporary nature of its attachment 
the shield had lost support from the backing in 
the rear, and that almost all the rounds were con- 
centrated on a small area, the endurance was such 
as to fully justify the expectations which have been 
formed of this nature of armour. 

The plate will shortly be replaced in position and 
the firing continued, witha view to observing the 
resistance offered by the shield after its fracture 
into two separate parts. 


LITERATURE. 


Die Galvanischen Batterien, Accumulatoren, und Thermo- 
saeulen. By W. Ph. Havok. Vienna: A. Hartleben. 
THE object of Mr. Hauck’s book is to give a descrip- 
tion of ordinary galvanic batteries, accumulators, 
and thermopiles. The accumulators have not re- 
ceived great attention. The list of batteries, how- 
ever, is very complete, and hardly omits any pile 
that has become noteworthy, even if only for 
laboratory purposes. The batteries are arranged in 
groups distinguished by the different methods in 
which the depolarisation is effected. An intro- 
duction of 40 pages, out of the total of 320, lays 
down the general principles of voltaic electricity. 
The distinct features of the various batteries are 
intelligibly explained, although at times the reader 
feels that it would have been an advantage if the 
author had expressed himself in language less rich 
in phrases and somewhat clearer. Mr. Hauck in- 
forms us that he has adopted the chemical theory of 
Dr. Exner, which, as he puts it, ‘‘runs like a red 
thread through the book.” Exner’s theory is quite 
welcome, however the fact of its presence may be 
announced, but it is a theory which needs to be 
properly explained. Most people have heard 
something of two electrodes, and of the electro- 
motive forces of certain metallic couples. Mr. 
Hauck, however, knows only one electrode, 
the zinc plate, the second electrode is to him 
simply a ‘‘deducting strip.” It is now assumed 
by many that as long as the second plate is not 
chemically changed in the battery, its nature is 
immaterial, its main function being to supply a 
good conductor for that part of the chemical energy 
which has been transformed into electrical energy ; 














in many cases, however, the chemical reactions are 
by no means confined to the one plate. These 
views are undoubtedly novel, and therefore should 
have been placed before the reader with a little more 
reference to former accepted opinions. The galva- 
nometer is introduced as an instrument ‘‘ which for 
the sake of brevity we will call by the term which 
generally obtains, 7.e., galvanometer.” 

On the whole, the volume will be found useful. 
Batteries have not lost in importance, for electric 
generators and motors have other purposes to 
serve, and the present knowledge of accumulators 
may be increased by further attention being paid 
to the large number of galvamic batteries, amongst 
which we may find suggestions for a more satisfac- 
tory method of electric storage than we.at present 
possess. 

BOOKS RECEIVED. 

The Strains in Framed Structures, with Numerous Practical 
Applications to Cranes—Bridge, Roof, and Suspension 
Trvsses—Braced Arches—Pivot and Draw Spans—Con- 
tinuous Girders, dc. By A. Jay pu Bois, C.E., Ph.D. 
New York: John Wiley and Sons; London: Triibner 
and Co. 

Water Supply Considered Mainly from a Chemical and 
Sanitary Standpoint. By Witiiam Ripitey NIcHOLs, 
Professor at the Massachusetts Institute of Technology. 
New York : John Wiley and Sons; London: Triibner 
and Co. 

Electricity and its Uses. By J. Mcnro. With Numerous 
Engravings. London: Religious Tract Society. 

Professional Papers of the Corps of Royal Engineers. 
Edited by Major R. H. Vetcu, R.E., Royal Engineers’ 
Institute. Occasional Papers, Vol. VIII. London: 
Edward Stanford. 

Ingenieur Kalendar, 1884, fiir Maschinen-und Hutten- 
Ingenieure. By H. FEHLAND. Berlin: Julius Springer. 

Arithmetical Chemistry or Arithmetical Exercises for Che- 
mical Students. By C. J. Woopwarpb, B.Sc. Part IT. 
London: Simpkin, Marshall, and Co. ; Birmingham : 
Cornish Brothers. 

The Modern Applications of Electricity. By E. Hospt- 
TALIER. ‘Translated and enlarged by JuLivs MarEr, 
Ph. D. Second Edition, revised, with many Additions. 
Two Vols. London: Kegan Paul, Trench, and Co. 

The Pyramids and Temples of Gizeh. By W.M. FLINDEN 
Petriz. London: Field and Son. 








THE UNITED STATES AT THE 
FISHERIES EXHIBITION.—No. I. 

Next to the British fisheries those of the United 
States are most extensively represented at the 
Exhibition. The American section, however, has 
one great advantage over that of our own country, 
inasmuch as it has been prepared under the super- 
vision of a single executive, and therefore bears 
evidence of an orderly arrangement made with a 
view to illustrate in a concise and comprehensive 
way the fishing industry of the United States sea- 
board. On the other hand, the British exhibits 
have been sent by various persons interested in the 
fishing trade, each contributor supplying what he 
thought fit, consequently no sort of order is ob- 
served, and whereas one class of objects may be 
shown over and over again, another equally interest- 
ing division may be totally unrepresented. As 
might be expected, it also follows that the United 
States collection is set out in a systematic and 
orderly manner, whilst another great advantage to 
the visitor is that the objects shown are all fully 
labelled. 

The great feature about the United States con- 
tribution, however, isnot so much the thingsthat are 
shown, as the staff that has come over in charge of 
them. The Commissioners to the Exhibition, of 
which Mr. G. Brown Goode, M.A., Assistant Direc- 
tor to the United States National Museum is the 
chief, represent every branch of the American 
fishing industry, whether scientific or industrial ; 
and we venture to say that there is not a question 
on the American fisheries that could not be 
answered in the United States office at South 
Kensington. Given this ability to afford informa- 
tion, those acquainted with the natural courtesy of 
the Americans will appreciate how simple and 
pleasant a matter it is to glean instruction in this 
important section. 

From a monetary point of view the oyster affords 
by far the most important branch of the fishing 
industry ; for we learn from Professor Goode’s 
paper* that its annual value is nearly thirteen and 
a half million dollars, it employs 52,805 persons, 
and represents a produce of over twenty-two 
million bushels a year. There are engaged in this 
fishery 4155 vessels, valued at about three and a 
half million dollars, in addition to which there are 
close on 12,000 boats employed. About 80 per 

* Papers of the Conferences, June 25, 1883. 
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WRIGHT’S CASK-MAKING MACHINERY. 

























































































In 1880 twenty-three ‘‘canneries” in 
Maine employed about 650 factory hands and 2000 | 
fishermen, the quantity of fresh lobster used 
amounting to about 9,500,000 1b., the value to the 


export. 


fishermen being 95,000 dols. The value of the 
canned products was 238,000 dols., so that an 
additional value of 143,000 dols. was created by the 
packing. Seventeen colonial canneries are owned 
by Americans. In 1880 the total catch of lobsters 
on the Maine coast amounted to 14,234,000 Ib., 
valued at 268,000 lb., fisherman’s prices. 


158,000 dols., whilst on the entire lobster coast, 
twenty-million pounds, worth about 483,000 dols., 
were taken in the year. By the time the product 
passed into the hands of the smaller wholesale and 
retail dealer, it was worth 732,000 dols. Lobsters 
are taken in pots mostly constructed of laths. 

The principal crab used for edible purposes is the 
handsome blue crab, which is a more slender and 
gaily coloured crustacea than the solid looking, 
russet clothed specimens we areacustomed to devour. 
The scoop net is the commonest appliance for 
taking the blue crab, but they are often caught by 
baited lines without hooks. The crabs are so tena- 
cious that they will hold to the bait until they are 
brought to the surface, when they may be secured 
by means of a landing-net. Blue crabbing in this 
way is a favourite amusement amongst the fashion- 
able northern visitors to the health resorts of Flo- 
rida. In 1880 there were three crab canneries in the 
United States ; two being at Hampton, Virginia, 
and one at Oxford, Maryland. 


The catch | 
for Massachusetts was 4,315,000 lb., valued at | 


| more complete data of the American fisheries, to the 
| admirable paper of Professor Goode before referred 
| to, which gives fuller particulars than our space 
| will permit us to quote. 








GILBERT’S PATENT LOCK NUT. 
THE annexed engraving illustrates a new form of 
| lock nut designed for securing the fish-plates on rail- 
ways. The nut is made with a thin circular flange, 
| like a washer, upon its face, while upon the fish-plate 
there is formed a groove or recess. When the nut has 
been screwed up to its place, the edge of the flange 
| overlaps the groove or recess, and is turned over its 


Ye 



























' edges by a blow from an ordinary platelayer’s hammer, 
and thus becomes securely locked in the position to 
which it has been screwed. The extreme simplicity of 


this arrangement, which does not involve extra pieces | 


or the use of any extra tool, isa great recommenda- 
' tion for its employment. It has been tested for 
several months under constant and heavy railway 
traffic, and has been found to realise the expectations 
of the inventor. 








WRIGHT'S CASK-MAKING MACHINE. 
Wricut’s cask-making machine, which we illustrate 
above, is designed to take staves already jointed or 


the hoops. The staves required for one cask are laid, 
after being steamed, side by side upon a platform 


touching each other, and are drawn forward by means 
of a pair of ropes or chains which take hold of the last 
or furthest stave, over a rotary cutter spindle furnished 
| at each end with a small circular saw and other neces- 
sary tools to reduce the extremities of the staves to the 
proper shape. Over the centre line of the circular 
cutter there is mounted a roller shaft carried in sliding 
| pedestals, and arranged by means of weights or 


springs to be self-adjusting to the varying thicknesses | 
of the staves; and by the side of the cutters there are | 
guides or templates which regulate the depth of | 


the groove. After passing the cutters the staves 
are moved onward and delivered at the end of the 
platform between a rotating barrel or mandrel and 
| two stationary hoops which encircle the same, the 
| barrel or mandrel corresponding to the internal dia- 


We would refer those of our readers who desire | meter of the proposed cask, and the hoops to the ex- | by a clutch. The guiding hoops which assist the ropes 


dressed to the proper contour, and after sawing them | 
to length, and cutting the chime and the croze, to | 
arrange them together in the form of a cask ready for | 


between upper and lower guides with their edges | 





| ternal diameter at the parts where they are situated. 
| Thus, asthe rate of revolution of the barrel is the 
same as the feed of the staves, these latter, after they 
have passed the cutters, are applied all round its peri- 
|phery, being held thereon partly by the encircling 
| hoops, and partly by the draw ropes which wrap round 
|the barrel. Thus, when they have all taken their 
places they are arranged side by side in the form of 
a cask, and only require the application of trussing 
| hoops to hold them so permanently. As, however, 
the finished cask is smaller in diameter at the ends than 
the middle it cannot be drawn off the mandrel until the 
latter has been collapsed, and similarly it cannot be 
, passed through the encircling hoops until they have 
been relaxed ; provision is therefore made for both 
these requirements, so that the casks may be easily 
and quickly removed, when after the heads have been 
| inserted, and the permanent hoops substituted for those 
| used in trussing, the manufacture is complete. 
Referring to the engravings, Fig. 1 shows a section 
of the collapsible mandrel as it appears when the 
|cask is complete, and Fig. 2 shows it in end view 
| after it has been collapsed and the cask is about to be 
withdrawn. The mandrel is made in four sections, each 
| carried by two arms W W pivotted to sleeves X X' 
on the central shaft. One of these sleeves is loose and 
|can be drawn endwise by a lever when it is re- 
quired to move the sections in or out. The connexion 
between one pair of secticns and the movable sleeve 
| is made with slotted holes, so that when the lever is 
operated those sections do not move as soon as the 
others, and consequently they arrange themselves in 
| the way shown in Fig, 2, the greatest diameter of the 
| mandrel under these conditions being less than the 
smallest internal diameter of the cask. Fig. 3 shows 
a cask-making machine as it would appear when just 
commencing to work with the first stave passing be- 
tween the cutters and the rollers above them. Fig. 4 
is a plan of the same machine after the full set of 
| staves has been fed on to the mandrel, and with the 
hauling bar and the ropes drawn back to the starting 
position ready for another set of staves to be put 


in place while the cask is being trussed and 
removed. Fig. 5 shows the machine in end view 


with the hauling bar at the other end of its travel, 
and the guiding hoops relaxed ready for the mandrel 
| to be collapsed and the cask removed. In this 
figure the feeding platform is omitted. As shown in 
Fig. 4, this platform consists of six angle irons, two 
| below the staves, two above, and one at each end, the 
position of the upper ones being adjustable to suit the 
thickness of the stave by means of the handwheels 
GG. The staves are bent to the required bulge by 
the guide bars N N (Fig. 5) as they pass under the 
ropes E E and the hauling bar A! to the collapsible 
barrel. These ropes pass round the barrel, then over 
a fixed pulley, and are coiled on a drum B driven by 
a worm and wcrmwheel, and put in and out of gear 
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in holding the staves on to the barrel are placed beyond 
its ends, so that different thicknesses of staves may be 
admitted without any adjustment, the elasticity of the 
wood allowing of this. These hoops M?are each formed 
in three segments ; the first or short segment is per- 
manently fixed to the lower guide bar N and to the 
framing ; the second is pivotted to the lower end of 
the first, and the third to the second, and also to slot 
holes formed in a hand lever, so that the segments can 
be thrown clear of the staves, as shown in Fig. 5, after 
the catches Q have been released. Although gearing 
is provided for rotating the barrel, its use is in some 
cases dispensed with, and the work left to the ropes, or 
rather to the chains, which are usually substituted for 
the ropes shown in the engravings. 

The machine requires a man and a boy to work it, 
and will turn out thirty to forty barrels an hour. It 
combines in itself an erecting, champing, crozing, and 
trussing machine, and is already working very satis- 
factorily. Mr. Robert Curwen, of 33 and 34, Drury 
Buildings, Water-street, Liverpool, is the sole agent 
for its manufacture. 








DOW’S GRAIN STORES. 

WE publish on page 238, two views taken from 
photographs of the grain warehouses and elevators 
known as Dow’s Stores, and which are built on the 
Brooklyn water front of the East River. We shall 
shortly supplement these views with detailed lraw- 
ings and descriptions of this large work, and shall 
therefore content ourselves for the present with giving 
a few general particulars. The stores were built to 
combine a rapid means of handling large quantities of 
grain, with facilities for storing it, its capacity being 
2,500,000 bushels, received in 360 bins, each 52 ft. 
deep, and its power of elevating and distribution 
60,000 bushels per hour. The following figures will 
give some idea of the extent of the structure, they 
refer to the materials employed. There are 82,600 
cubic feet of masonry in the foundations, carried on 
9582 piles; in the superstructure 7,729,000 bricks 
and 6,150,000 ft. of lumber have been used. There 
is about one mile of wire rope employed for trans- 
mission, and five miles of vulcanised rubber belting, of 
which 14,000 ft. are used for conveyors. These stores 
which were designed and carried into execution by 
Mr. George B. Mallory, of New York, were commenced 
on May 1, 1879, and completed May 17, 1881, since 
which time they have been in operation. 








COMPOUND MILL ENGINES. 

Ovr two-page plate this week illustrates a pair of 
compound mill engines constructed by Messrs. Good- 
fellow, of Hyde, and erected in the new mill of the 
Stalybridge Spinning Company, Stalybridge. In an 
early issue we shall supplement the present views by 
a plan, and by detail engravings of the valve gear, 
and at the same time we shall publish a description of 
the engines. In the mean time we refer our readers 
to theaccount of the opening ceremony, which appeared 
at page 595 of our last volume. 





LOCOMOTIVES FOR STEEP INCLINES. 
To THE EpiToR OF ENGINEERING. 

Srr,—The Huddersfield tramway accident, of which an 
able report is given in your issue of July 27, teaches a 
very serious lesson to all engaged in the working of steep 
railway inclines. With the rapid extension of local rail- 
ways and steam tramways, the question of working steep 
gradients economically, and, at the same time, safely, 
becomes more and more prominent, and it is a well-known 
fact that engineering opinion differs somewhat widely 
as regards the efficiency of the various systems employed 
and proposed. 

Now, the majority of locomotive engineers, and par- 
ticularly so on your side of the Channel, will agree with 
me, that, as a rule, the simplest machine is the safest, and 
on this account, a simple adhesion locomotive would 
present a larger margin of safety on steep inclines, than 
an engine fitted with complicated mid gear, which may 
go wrong at any time. Moreover, the loads that have to 
be propelled on local railways or steam tramways are 
generally so limited, that the corresponding resistances 
can easily be overcome by tank engines of moderate size, 
even on steep inclines. ‘ 

With regard to adhesion, that is to say, the gripping 
power of the driving wheels on the rails, experience teaches, 
that under favourable conditions a tank engine, with all 
the wheels coupled, can take a load equal to its own weight 
up such steep gradients as 1 in 12, and this is about the 
maximum rate of incline at which any useful work can 
be depended upon, although Mr. A. Percival Heywood 
informs us in your issue of August 10, that his small tank 
engine takes a load equal to its own weight up to 1in 10 in 
all weathers, of course with the copious use of sand, accord- 
ing to the state of the rail surface. Now, the same load, 
which an engine has taken upthe maximum gradient, it 
ought also to be able to control in descending at the same 
rate of speed, and, in fact the resistances, and conse- 
quently the adhesion required being somewhat greater 
in going up than in coming down, the downward run 
ought to be all the more manageable, provided the neces- 
sary precautions have been taken. 








The safety in descending a steep incline by means of a 
simple adhesion depends on the following points : 

1. The rate of speed. 

2. The brake power. 

3. The co-efficient of adhesion. 

These points cannot be better considered, perhaps, than 
by the practical illustration of a successfully worked line 
with steep gradients, and for this purpose no better line 
could be chosen than that leading from Zurich on the 
Uto Mountain, in Switzerland. This tourist railway was 
opened in 1875, and, according to my advice, the system 
of simple adhesion was adopted, while, first of all, the 
rack rail system, inaugurated shortly befere with so much 
success on the Righi Railway, had been in contemplation. 
This line on the Uto Mountain has a total rise of 405 
metres in 9228 metres length, with a maximum gradient 
of 1:14 above a mile long, containing a curve of but 185 
metres radius. The engines were supplied by Messrs. 
Krauss and Co., of Munich. 

They are six-coupled tank engines of the normal gauge, 
of the following principal dimensions : 

128 in. 

214 ,, 

3 ft. 

6 ft. 6fin. 
778 sq. ft. 


Diameter of cylinders 
Length of stroke ... 
Diameter of wheels 
Wheel base 
Heating surface me 
Firegrate area... oe ‘tO 6s 
Contents of water tanks ae 97 cub. ft. 
as », coal bunkers ae jr aes 
Weight of engine (empty) 18.85 tons, 
x5 in working order Lae oid 20: 93 
Boiler pressure (12 atmospheres) eae 176 lb. 
Tractive force (at 50 per cent. of boiler 

pressure)... a See ers ox | LOT 55 

There are four such engines, with which the line has 
now been regularly worked during eight years, summer 
and winter, without the least hitch or accident having 
occurred. The engines can easily take, under all condi- 
tions of weather, a load of 25 tons, composed of three 
carriages and forty passengers each. 

We will now proceed to consider the manner in which 
the descent of the mountain is being effected, in respect 
to the three points—speed, brake power, and adhesion. 

1. Rate of Speed.—The speed in descending the in- 
clines is the same as in going up; in each case twenty-five 
minutes are allowed, which makes an average speed of 
13.76 miles per hour. On the maximum incline the speed 
is somewhat reduced, while the greatest speed over the 
rest of the line never exceeds fifteen miles per hour. 

2. Brake Power.—Each engine is fitted with a powerful 
hand brake of the Exter system, capable of skidding all 
the wheels of the engine ; in addition to this each car- 
riage is of course supplied with an ordinary hand brake. 
The Exter brake on the engine, which is put into action 
by merely throwing a lever over, is, however, only used in 
shunting about the stations, while the speed in coming 
down the inclines is regulated by means of a memeouadll 
air brake arrangement, which works in the following 
manner. The principle of this brake being that of a 
counter-pressure brake, the engine is reversed after the 
regulator has been closed, and air is admitted into the 
steam chest of each cylinder by means of a valve, which 
can be opened from the footplate. As soon as the counter- 
pressure begins to work, a small jet of cold water is in- 
jected into the cylinders to prevent heating, while the 
issue of the compressed air, and thus the speed, is regu- 
lated by a cock placed upon the regulater box, and 
worked by a handle from the footplate. In this case the 
blast pipe is left open during the action of the brake ; 
other brakes on the same principle have however been 
designed by Messrs. Krauss and Company, where the 
cold air is sucked in through a connecting apparatus at 
the end of the blast pipe, in which case the blast orifice 
is of course kept closed. From this it will be seen that 
this counter-pressure brake is of the most simple descrip- 
tion, it is very handy, highly effective, and at the same 
time economical, because no steam is used, while brake 
blocks and tyres are preserved, like with other counter- 
pressure brakes. 

3. Coefficient of Adhesion.—To insure at all times a suffi- 
cient amount of ‘gripping power of the wheels is the most 
important item in connexion with the working of steep 
inclines by simple adhesion, and on this point many of 
your readers will be somewhat surprised on learning that 
on the Uto Mountain Railway no sand is used to this 
effect. It isa well-known fact that on a very wet rail the 
adhesion is almost as good as on a dry rail, the principal 
exigence being a clean rail, and in order to obtain this, when 
necessary, the engines are fitted with a special apparatus, 
by means of which strong jets of water, under boiler pres- 
sure, can be discharged just in front of the wheels. The 
water is taken from the tanks and passes the injector, 
from where the jet can be directed into the branch pipes, 
leading to the nozzles in front of the wheels. The bore of 
the nozzlesis but 4 in., and the quantity of water consumed 
at the above speed is about 40 gallons per mile of road. 
This system of cleaning the rails has proved so highly 
effective, that it has been introduced on several lines, 
where adhesion is often bad, as for instance in the Giovi 
Tunnel near Genoa, also on the St. Gothard Railway and 
others ; the ordinary injectors used for feeding the boiler 
have however been found too large for the purpose of 
cleaning the rails, and accordingly the St. Gothard engines 
have been fitted with separate injectors. I remember 
having seen also in Belgium an apparatus on the same 
principle, but of more primitive construction, consisting 
merely of a cock for discharging steam from the boiler on 
the rails, From the foregoing description of the working of 
the Uto Mountain Railway it may be deduced that nothing 
has been neglected on the part of the engine-builders 
to render the passage on this line as safe as possible, and 
that the designers of these engines certainly knew what 
they were about. Had similar care been exercised in 





the design and construction of the Huddersfield engine, 
the world would have been spared the terrible tale of the 
tramway accident at Huddersfield. 
Tam, Sir, yours faithfully, 
A. BRUNNER. 
Krauss and Co.’s, Locomotive Works, 
Munich, Aug. 29, 1883. 


ON GEODETICAL OPERATIONS. 
To THE EpiTor OF ENGINEERING. 

Sir,—In view of the approaching International Geo- 
detic Congress to be held at Rome in October next, it may 
be opportune to sketch out some features of geodetic 
operations Which demand attention. 

The main aim of all geodetic operations on the grand 
scale should be to find the configuration of the water or 
seas upon the surface of the earth; the land, at any or 
different places, will but vary in contour as indicated by 
references to mean sea levels at their latitudes. Apart 
from practical ditticulties, such as the delicate operation 
of measuring a base and necessary reduction of alterations 
of lengths of measuring rods produced by variations of 
temperature to a fixed state of the thermometer and also 
a certain hygrometric state of the atmosphere ; corrections 
required for refraction ; reductions to the centre when in- 
struments cannot be placed at centre of a station which is 
the true angular point of a triangle, &c., the theory of geode- 
tical operations and its intricacies, or rather its delicacies, 
may be represented in a very simple manner as follows; 
Let us suppose we wish to make a horizontal sun-dial; we 
require its gnomon to be parallel with the earth’s axis. 
In order to fix the gnomon (which may be a mere rod) if 
we level our dial-plate according to the natural level of its 
place as indicated by the spirit-level and plumb-line we 
have, after allowing for our latitude, to allow also for 
the angle of the vertical, that is, for the swing of the 
plumb-line equatorwise in consequence of the rotation of 
the earth about its axis and the contiguration of the earth 
approaching somewhat to that of a spheroidal solid of 
revolution. If we fix the gnomon of our sun-dial cor- 
rectly (that is, if our angular values of latitude and angle 
of the vertical be correct ones) we should then ( after 
allowing equation of time) always have correct time in- 
dicated. Now, the first requirement of geodetical opera- 
tions is to fix a supposititious true sphere osculating the 
surface of the earth at the poles, wherewith to compare 
the actual contour of the earth, and in fixing this base of 
operations we are, perforce, obliged to correct our 
apparent latitudes by the amounts of theoretically derived 
angles of the vertical in order to arrive at true latitudes 
referred to osculating sphere. 

It has been seen that in fixing a sun-dial, if the theo- 
retical angle of the vertical and apparent latitude afford 
us correct angle of the gnomon (or of earth’s axis), the 
dial will indicate true time. An analogous astronomical 
operation—apparent latitude, theoretical angle of the 
vertical, and the equation of time being given—will 
inform us if we are, in geodetical operations, making true 
reference to an osculating sphere, or, practically, if our 
theoretical angles of the vertical be correct. 

On atrue sphere all degrees of latitude would be, if 
actually measured on its surface, of the same or equal 
length, and the differences of lengths of true degrees of 
latitude measured on our earth’s surface would indicate its 
contour. 

In geodetical operations, then, we require to know true 
geocentrical latitudes of every part of a triangulation, and 
therefore, in order to obtain such, require to know true 
angles of the vertical at every post or station. 

Now, in practice, we would assume if astronomical ob- 
servations of the character before mentioned afford us true 
time, that our latitude and angle of the vertical are both 
correct, though this, when it comes to be examined into, 
proves to be no more than assumption, as the total of the 
angle of latitude and angle of the vertical may be correct, 
when neither the one nor the other may itself be so; and 
when we find, at different parts of a triangulation, 
differences of angles of the earth’s axis not to be expected 
from actual measured and combined theoretical latitudes 
obtained geodetically, we look out for some cause of such 
difference, such, as for instance, the proximity of a 
mountain, or, on the other hand, of a concavity beneath 
earth’s surface, or equivalent less than ordinary dense 
strata. i 

If differences betwixt theoretically and geodetically 
derived angles of the earth’s axis occur but seldom, and 
we find proximity of mountains or other natural causes of 
such, we rest satisfied with the theoretical angles, but, if 
such differences occur more frequently during a triangu- 
lation, and natural causes of them are not so apparent, 
then we adopt the mean of such differences and alter our 
theoretical angles of the vertical accordingly. But even 
then we may not arrive at the true proportions of angles of 
vertical and of latitude, which together make true angle 
of earth’s axis, and, consequently, may not arrive at per- 
fectly true comparison of the figure of the earth with that 
of its osculating sphere. 

It cannot be too strongly brought to notice that, in 
geodetical operations, we work to a contour derived from 
angles of the vertical. We reduce all observations at every 
part of a triangulation to such contour. We are, in fact, 
and because of the very nature of the mathematics 
employed in reducing our observations, working to a pre- 
conceived contour (liable to corrections of angles of the 
vertical, as shown in preceding paragraph, but the angles 
still remaining theoretical), and if we take but one sea 
level (as Liverpool old Dock Sill, for instance, in our own 
insular operations) whereto to refer our contour to, we do 
not even make an aim to work to actual contour of the 
earth. 

But it may be said that, having corrected original 
theoretical angles of the vertical, we are afterwards work- 














ENGINEERING. 


233 





Sept. 14, 1883.] | 





ing as nearly as human means will allow of, to true con- 
tour of a solid of revolution. Not so! for the plumb-line 
swings freely, or rather, far more freely than any matter 
having the slightest cohesive property or viscosity, and 
thus the swing of the pendulum equatorwise would indi- 
cate an exaggerated oblateness and greater than the 
oblateness of a fluid upon the earth’s surface, and rotating 
about its axis. 

Again, the mere taking one or a few sea levels whereto 
to refer our contour yet leaves the contour betwixt any 
two sea levels which may be comparatively distant from 
each other, the imayinary contour which the mathe- 
matics employed inthe reduction of observations affords us. 

Actual mean sea levels should then be taken at the 
latitude of each post of a triangulation, and the greater 
the number taken the better, and the nearer may be the 
approach to true contour. 

But it has been urged that the agreement of measure- 
ments of bases of verification with the measures of such 
derived from the series of triangles of a geodetical opera- 
tion are sufficient to prove the accuracy of the operation 
itself. So they are! But not to prove that the contour of 
the base of verification is otherwise than the preconceived 
and partially corrected contour of the triangulation as a 
whole, for, in making actual measurement of a base of 
verification we would make the same allowance for angles 
of the vertical as in making the triangulation, and thus 
the base of verification would perforce assume the contour 
of the triangulation as a whole. To prove that a geode- 
ticaily derived contour agrees with the real contour is 
anotner matter, and may, indeed, be entirely out of 
human power to compass. 

To arrive at geodetic truth will be seen, from the fore- 
going, to be a very difficult and, perhaps, even impossible 
matter ; but to make the affair still worse there occur in 
nature daily and even hourly deviations of the angles ‘of 
the vertical ; these deviations may be said to be primarily 
of tidal characters, they will indicate in somewhat 
similar manner as ocean tides do the effects of the sun 
and moon on the rotation of the earth about its axis, and 
will indicate the same variations of such effects as the 
barometer does after allowances are made for changes of 
temperature, density, &c., of the atmosphere. The 
writer mentioned this fact, and more, in a contemporary 
before the Darwin brothers commenced their observations 
on the variations of the angles of the vertical, and indi- 
cated an instrument such as the suspension of a heavy 
pendulum whereby observations of variations might be 
made. 

M. Plantamour assumed all variations of angles of the 
vertical at his place of observation to be due to local 
- earth disturbances, but such is not the fact; they are 
as aforesaid, and primarily of as general a character 
as tidal oscillations are. 

Then, angles of the vertical being so variable, during a 
geodetical triangulation constant observations of vertical 
variations should be made at a special observatory, and 
the time of making each observation of the geodetical 
operation should be noted and the deviation of the angle 
of the vertical at that time—as solved at the observatory 
-—should be allowed for in correcting the latitudes of 
every post of the triangulation.* 

dut, again, affairs are even yet more complicated, for 


in order to pursue geodetical operations correctly we | 


should have a standard actual, and not merely theoretical 
angle of the vertical for some one latitude, if posssible ; 
and, as angles of the vertical (after allowing for aforesaid 
tidal, &c., variations) vary because of proximity of moun- 
tains or dense strata, or of chasms and strata of slight 
density, we may have places of different longitudgs but 
all actually situated on small circles of the earth, yet not 
appearing from astronomical observations to be situate 
on the same parallel latitude; or, we might plot out a 
perfectly straight line tending due east and west, and 
places situated exactly on such line might yet differ in 
observed latitude. From such considerations we see the 
necessity of fixing a standard actual angle of the vertical 
derived from the mean of observations made in different 
longitudes on a small circle of the earth. Until we do 
so, we practically assume that the matter of the earth is 
perfectly homogeneous, or, that our post of observation 
at any given latitude is situate over, or about, strata of 
truly average density. 

A brief outline of the actual requirements of a correct 
geodetical operation is afforded in the foregoing, and 
enough has been said to show that there is plenty of work 
for an International Geodetic Congress in the correction 
of former errors and the preparation for future opera- 
tions of more refined and precise characters than those 
of the past. 

G. PIXNINGTON, 
23, Chichester-street, Chester, Sept. 1, 1883. 

Norte.—Schehallien, in Perthshire, is an example of a 
mountain affecting the angle of the vertical, and near 
Moscow and elsewhere in Russia and Siberia, there 
occur southerly swings of the plumb-line which can only 
be accounted for by supposing concealed chasms to exist 
below the surfaces at such places. 


REFUGE HARBOURS. 
To THE Epitor OF ENGINEERING. 

S1r,—The Council of this Society has decided that it is 
advisable to petition Parliament that immediate steps 
may be taken to increase harbour accommodation on our 
coasts for saving lifeand property, for the protection and 
development of our fisheries and other shipping interests. 
If all districts will get such a petition signed it will help 
forward everybody. Considering the great sacrifice of 


life this is intended to mitigate (nearly 1000 persons each 
year), which Lord Colville of Culross described at a public 
meeting over which he presided at Cowes on August 17 
nothing less than a severe stab to the nation” 


last, as “ 


we feel certain that inland districts will willingly assist 


those which are on our sea borders. We shall be pleased 
to send a copy of the wording of the petition to any one 
willing to do a little work to save the lives of our fisher- 
men and sailors. Also a pamphlet report of the inaugural 
meeting of this Society, recently held at Willis’s Rooms 
under the presidency of the Earl of Shaftesbury, K.G., 
to any one | race to have one. 
F. Jounson, Hon. Sec. 
The National Refuge Harbours Society of the United 
Kingdom, St. Leonards-on-Sea, Sept. 4, 1883. 


CABLE TRAMWAYS. 
To THE EpiTor oF ENGINEERING. 

Str,—In the San Francisco Mining and Scientific Press 
of 27th September, 1873, the following account is given of 
these roads: ‘‘About four or five years ago a gentleman in 
this city drew the attention of Mr. A. S. Hallidie to the 
importance of providing a more reliable and rapid mode 
of reaching the summit of the hills to the west of the city, 
and urged him to give the matter his attention. Mr. 
Hallidie, who was then engaged in experimenting on 
modes of transporting material over mountainous roads by 
means of endless travelling ropes, at once put his mind to 
work and brought forward his plan substantially as 
adopted by the Clay-street Hill Railroad, and which he 
submitted to a number of engineers, among them Mr. D. 
R. Smith, now of Cauca, U.S., Colombia, Mr. Huttner, 
now of Virginia City, and Mr. Eppelsheimer of this city. 
The last-named gentleman, a highly educated engineer, 
was finally engaged to work up the details, has made all 
the drawings, and superintended the construction of the 
road,” 
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* TotTHE Epiror or ENGINEERING. 

Si1r,—Many persons are very much “exercised” as to 
the meaning of Section 45 of the Patent Act, and Sub- 
section 3 (pages 15 and 16), and erroneous information, in 
answer to inquiries, is given in the Patent Office itself. 
As these two clauses appear to me to be very clear, 
perhaps you will allow space for a few remarks. 

Under the heading of ‘‘ Existing Patents,” Section 45 (1) 
runs thus: ‘‘ The provisions of this Act relating to appli- 
cations for patents and proceedings thereon shall have 
effect in respect only of applications made after the com- 
mencement of this Act.” 

Now the result of this is that if an application is made 
now, from Ist September to 3lst December, 1883, the 
stamp duty upon the petition is, of course, 5/., under 
the present law. But if the grant of protection should, 
for some reason, be delayed until January next, it is still 
treated as an application under the present law, and the 
above clause is inserted for two reasons, first, to prevent 
confusion in the treatment of ‘“‘applications,” and se- 
condly, to prevent an applicant whose grant of protection 
might be delayed until January, from demanding a 
return of 4/, in reduction of duty under the new Act. 

Then Subsection 3 enacts, ‘‘In all other respects 
(including the amount and time of payment of fees) this 
Act shall extend to all patents granted before the com- 
mencement of this Act, or on applications then pending, 
in substitution for such enactments as would have applied 
thereto if this Act had not been passed.” 

This relieves present applicants from the 1st September, 
from the necessity of paying 5/. duty on notice to proceed, 
and the rest of the present high fees, thus reducing the 
fees from 25/. to 8/. for the four years. 

After the 31st December, the payments on all existing 
patents will come under the new law, and any patent 
which happeus to be three years old on the Ist January 
next, will just escape the payment of 50/., and the 
patentee may pay 10/. on the 31st December, 1884, and 
ee fees as prescribed, and thus keep his patent 
valid. 

I cannot account for any misunderstanding of these two 
clauses having arisen, but this fact must be my apology 
for troubling you. 

Yours truly, 


September 8, 1883. THomAS Moy. 








FOREIGN AND COLONIAL NOTES. 

Electric Clocks in Paris.—These number fifteen, seven 
upon one circuit, and eight upon another; but their 
working does not give entire satisfaction. During the 
past year, they have occasionally gone out of order from 
various causes, and lost as much as two seconds from the 
effects upon the regulators of street vibrations. It is 
considered by the Director of the Observatory that the 
system should be centralised, and placed under the control 
of the Observatory. 


The Highest Trestle in the World.—Marent trestle, on 
the Northern Pacific Railroad, among the mountains, is 
said to be the highest structure of its kind in the world. 
It is 866 ft. long, 266 ft. high, and contains 800,000 ft. o 
timber. Track has been laid across it, and a heavy con- 
struction train lately tested its stability to the satisfac- 
tion of the engineers. 


Execution by Electricity.—An invention has been offered 
to the United States Government, for executing criminals 
without pain or unpleasant preparations. It consists 
merely of an armchair, isolated from the floor on which 
it stands, and having its arms connected with a dynamo- 
electric machine. The condemned person is seated in the 
chafr, and then struck by lightning. 


New Australian Railway.—The Parliament of New 
South Wales has voted 140,000/. for the construction of a 


en 








railway from the northern shore to the junction of the 





Northern and Southern Railway. The work is to be 
pushed on as rapidly as possible, and the preliminary 
arrangements have already been completed. This line 
will bring the Newcastle, Hunter, and New England 
districts into direct communication with Sydney. 


Utilising Wood Smoke——A manufactory in Michigan 
discharges its smoke—as fast as it is formed—into stills 
charged with lime, and surrounded with cold water. 
The result of. the condensation is to produce acetate of 
lime, alcohol, tar, and gas. The latter is consumed under 
the boilers, 1000 cords of wood are converted daily into 
charcoal, yielding 2,800,000 cubic feet of smoke, from 
which are obtained 12,000 lb. of acetate of lime, 200 
gallons of alcohol, and 25 Ib. of tar. 


Progress of Electric Lighting.—Central stations on the 
Edison system are about to be established at Rotterdam, 
Amsterdan, and Milan. The latter will shortly be in 
working order, and will supply all the principal establish- 
ments of the city. The same system has been established 
in one of their mines by the Compagnie des Mines de 
Blanzy, in France. 


Completion of the American Monitors.—It is understood 
that Secretary Chandler has decided to allow the con- 
tractors who have built the hulls of the unfinished moni- 
tors, Puritan, Terror, and Amphitrite, to complete the 
work ; 200,000/. was voted last ‘session for their engines 
and machinery, out of which 82,000/. is to be allotted to 
the Puritan, and 41,600/. each to the Amphitrite and 
Terror. Another monitor, the Monadnock, is being built 
on the Pacific coast. 


Work of the Russian Military Railway Corps.—This 
corps has completed the construction of the Jabinsk- 
Pinsk line, which is 120 miles in length, and includes 
sixty-nine bridges. The work was done in the short 
space of five months, and cost the Government only 
34007. per mile. 


Summary Measures against Electric Lighting Companies. 
—The city electrician of Chicago has cut all the wires be- 
longing to certain electric lighting companies which had 
adopted the overhead system. It was stated that they 
were not properly insulated, and were a source of danger. 


Russian Telegraphic Communication with Bokhara.— 
The Turkestan Official Gazette states that a telegraph 
line is about to be established between Katta Khuyhon, 
on the Russian frontier, and the capital of the Ameer of 
Bokhara, which will thus be placed in direct communica- 
tion with St. Petersburg. 


Aracan Petroleum.—A second company has been formed 
to work the Kyouk Phyoo oil fields. The supply appears 
to be practically unlimited, there is a ready market for 
it, and in the neighbouring countries it is said to be 
rapidly diplacing the American oil. 


Production of Gold and Silver in North America.—Ac- 
cording to the annual report of Mr. Burchard, U.S.A., 
Mint Tuhesies: California now produces a diminished 
supply of gold. In 1881, the value of the output was 
3,640,0007. ; in 1882 it amounted to 3,360,0007. This fall- 
ing off is attributed to the increasing influence of the 
farmers who resist an encroachment upon and injury 
totheir land. Colorado produced 3,300,000/. worth of 
silver last year, but this is a falling off as against the 
year before, of 150,000/. The yield of New Mexico, 
Montana, and Arizona, shows an increase; but, on the 
whole the gold production of the United States is di- 
minishing. 

Tin Ore in the Malay Peninsula.—In the year 1882, the 
exports of metallic ore from Perak amounted to 7000 tons, 
which is equal to the production of Cornwall; and about 
40,000 Chinese are now engaged in mining works there. 
A French company has been formed for working the 
deposits of tin ore in Malacca. 


Petroleum in the Argentine Republic.—Large deposits 
of petroleum have been discovered in this State. One 
which is situated in the province of Mendoza, isa lake 
of about 85 acres in extent, covered with a floating 
layer of asphalte. The petroleum extracted from it is 
black and thick, and has no disagreeable smell ; its flash- 
ing point is about 130 deg. Fahr., and it yields on an 
average 40 per cent. of illuminating oil. Arrangements are 
being made for working these valuable deposits. 








AMSTERDAM INTERNATIONAL EXHIBITION. — Messrs. 
Joseph Evans and Sons, Wolverhampton, have received 
the gold medal, the highest award at this Exhibition, for 
their steam and hand pumps for collieries, boiler feeding, 
and other purposes. 





EXHIBITION OF IRRIGATION MACHINERY.—The exhibi- 
tion of irrigation machinery, which we announced in our 
issue of May 11 as being about to be held at Cagliari, 
Sardinia, has been postponed to November 4, and the 
last day for the receipt of applications for space has been 
altered to September 30. In other respects the regulations 
remain unchanged. 





Tue Liquip Frreproor Cranit—e ComMpany.—We are 
informed by this company that they are manufacturing 
a new liquid for rendering woodwork, scenery, and the 
like incombustible. It does not cover the surface like a 
paint, but penetrates the pores of the material, acting as 
a priming, and allowing of any kind of ornamental cover- 
ing to be applied over it without interfering with its effi- 
ciency. A comparative trial between two wooden build- 
ings was lately made at Hackney, with the result that the 
prepared one was merely scorched, while the other was 
completely consumed. The address of the company is 





33, Mildmay Chambers, Bishopsgate, E,C, 
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SEACOMBE FERRY IMPROVEMENTS.* . : 
(Continued fro 195.) | tractors, however, hoping to be more independent of the 
‘ Cer eee | tide, preferred the use of screw piles, and after a warning 
Platforms between the Piers (Figs. 2, 10 to 12, 18, 14, | 


are connected together and formed into a solid p 
toa distance from the river wall equal to the length of | tide, and its consequent great seouring action at this part 


the latter. The floor of the platforms is composed of | of the river, the piles were sunk to an average depth of | 


asphalte upon Portland cement concrete, laid on wrought- | 5 ft. 3 in. into the clay, or 6 ft. 3in. into the foreshore. 
iron corrugated plates in the same way as on the bridge | A greater depth than this would have been impracticable 


piers, and is carried by three lines of wrought-iron single | with the method of sinking adopted, and, all things con- | 


solid web girders, 13 ft. 5pin. from centre to centre, | sidered, was unnecessary. 
stiffened with single web cross girders over the 18 in. sup- | 
porting columns, which are like those in the high-level in the course of the work, it will 
pier. he inshore ends of the girders rest on cast-iron | enumerate them (Fig. 20) in order. No. 1 pile was a 
plates on the river wall. A guard fence, similar to that | plain hollow cylinder, 18in. external diameter, and of 
on the high-level pier, is fixed on the river side, and a | metal 1} in. thick, terminating at its upper end (as in all 


Bada x é j : : from the engineer of the unnecessary difficulties they | 
15, 16 and 17).—The high-level pier and the rips piers | were about voluntarily to encounter, they were allowed to | 
atform | have their own way. In view of the strong run of the | 


Several designs of piles having been experimented with | 
be convenient to | 


cast-iron fascia plate is bolted on the outer girder. | the other designs) in a socket for the reception of the 
Weight of the Floor per Square Yard. upper portion of the column ; at its lower end it finished 

Ib. 
112.50 


425,25 


Brunswick rock asphalte, 1 in. thick 

Portland cement concrete, 2in. over the 
plates Ss a se ne am 

Wrought -iron corrugated plates ,'; in. 


thick 162.25 


700.00 
Erection of the Piers and Platforms.—For the erection ' 
of the piers a temporary timber staging was constructed 
of sawn pitch pine. It extended over all the columns | 
except the inshore row, for putting in which half-balks | 








were thrown across from the staging to the river wall. 
Piles 10 in. to 12 in. square (which formed the lower part 
of the uprights), having cast-iron shoes of 24 1b. weight, 
were driven, at intervals of 15 ft., about 6 ft. into the 
ground by an ordinary derrick machine, mounted upon a 
river-flat dismasted and covered with a rectangular plat- 
form for this purpose. The monkey, which was wound 
up by hand, weighed 17 cwt., and the average fall was 
about 15ft., when one blow was delivered in two minutes, | 
with six men at the winch. Ata depth of 5 ft. the piles 
went down lin. per blow. The flat was grounded for 
working, and two piles were driven per tide, and the whole 
number were put in in twomonths. The bracing of half 
balks was fixed with 1-in. bolts and §-in. dogs. Ata level | 
of 31 ft. 6 in. above Old Dock Sill, a deck was formed of 
3-in. planks on half-balk joists, and on this were laid two 
lines of rails, of 4 ft. 84 in. gauge, one down the centre of 
the high-level pier, and the other at right angles to this | 
and extending between the two bridgepiers. At their in- 
tersection the lines were connected by a turntable, and 
were used by a steam crane and a few lorries. After the 
columns had been erected and filled with concrete, the | 
staging was cut down to 23 ft. above datum for convenience | 


in erecting the =. | 10 


The engineer had designed the 18-in. columns to stand | 
on an enlarged base, which was to be planted in the | 





* A paper contributed to the Institution of Civil oe 
neers by Messrs. Wilfrid Swanwick Boult and John 
James Potts, and published in the Transactions of the | 


Institution, Fig. 1 appeared on page 101 of our issue | 
dated August 3; Figs. 2 to 9 in a two-page plate accom- | 


| turneach. Otherwise this and No. 6 were alike. 
alterations were introduced in No. 8. The diameter of 


| in a sharp cutting edge formed by splaying off the outside. 


Cast in a piece with this was the screw blade, 8 ft. 6 in. in 
diameter by 2} in. thick at the base, tapering to 4 in. at 
the periphery. There was one complete turn to this 
section, the blade then gradually dying out. 
sions were : 
ft. in. 
Length of pile ae as ay 9 8 
a socket... ae sae ane 1 5 
Diameter of screw ... 
Pitch of screw 
Weight 





No. 2 was in all respects similar to No. 1, except that 
the bottom of the barrel was formed into four teeth, 3 in. 
deep. In No. 3 was another modification of the bottom, 
the end being closed with a loose auger point 2 ft. 9in. 
long. In No. 4 a new principle was introduced, the pile 
being cast with a taper inside, so that the clay might 
pass freely up as the pile was screwed in. In other 
respects it was like No. 2, The only difference between 
No. 4 and No. 5 was that the latter had the edge of the 
screw blade serrated, so as to resemble a circular saw 
with gigantic teeth. The diameter of the: screw blade 
was in No. 6 reduced to 2 ft. 10in. There were two 
blades at 10in. pitch, each extending to about one-third 
of acircle. In No.7 the blades were increased to a a 

ree 


the blades was reduced to 2 ft. 6in., the pitch was in- 
creased to 18 in., and the end, being left open, was fitted 
with an auger point 104 in. long, cast separate, rivetted 
on and run with lead. The*pitch was again reduced to 
10 in. in No. 9, which was otherwise similar to No. 8, 
Practically No. 10 similar to No. 9, the only difference 
being that the pitch of the former was 9 in. instead of 
in. 


The capstan first used consisted of ten hickory bars of 
44 in. by 4 in. section shod at their outer ends with deeply 
grooved castings to take the rope, and connected at the 
centre by a cast-iron body which fitted inside the socket 
of the pile, and was prevented from turning in it by two 
steel pins 13 in. in diameter, ‘placed at right angles to 
each other and running completely through. The dia- 
meter of the capstan was 18 ft. To assist in distributin 


The dimen- | 


\ 
pieces between. 


| of the pile. 


| was clearly audible. 


panying the same number ; Figs. 10 to 19 are on the two- | the strain evenly over the bars, the shoes were connecte 

page plate accompanying our issue dated August 31; | together by light chains. These bars proved too weak 
Figs. 20 and 24 are on this and the opposite pages. By | for the work, and a new set had to be provided. They 
the courtesy of the authors we are enabled to give a | were made tapering from 6 in. by 6 in. to 5 in. by 5 in. ; 
number of engravings in addition to those for which we | the proportionate strength of the old to the new thus 
are indebted to the Institution of Civil Engineers, | being as 3 to 8, The diameter of the capstan was kept at 





ground, a hole being dug out for this purpdse. The con- | 18 ft., that of the body being 3 ft. 6in. This second 


capstan stood perfectly up to the end of the work, 

A 4-in. hemp rope was at first used for turning the 
capstan, but after having several times parted, a 6 in 
rope was substituted for it. ‘ 

he crabs could be worked with either single or double 
urchase, Inthe former case the throw of the crank- 
1andle was 32 in.; the pinion had twelve teeth in gear 
with a spurwheel with 78 teeth on the barrel shaft ; the 
diameter of the barrel was 7 in. The strain on the rope 
was thus Sx =29.7, or say thirty times the power 
put into the handles. Taking the force exerted by one 
man at the moderate amount of 20 lb., this makes for 
each crab driven by the usual number of five men a total 
pull of 3000 lb., which, acting 9 ft. from the centre of the 
pile, gives atwisting moment of 12.2 foot-tons, or for the 
two crabs 24.4 foot-tons. This stress was of course 
often largely exceeded. The double purchase of a little 
over five times the single, was only used in extreme cases, 
On one occasion only one pin having been put in for turning 
the pile, it was shorn through in two places at once. The 
pin being of steel, and 18 in. in diameter, this, taking the 
shearing strength at 30 tons per square inch, represents a 
ferce of 90 tons, acting at 10 in. from the centre, or 84 
tons at the ends of the capstan bars, equal to a moment 


| of 75 foot-tons. 


Work was commenced on the 17th of April, 1877, a 


| makeshift guide being used consisting of two whole balk 
| uprights connected by a transverse beam to which the 
| pile was held by a timber cap bolted on with distance- 








The two crabs were placed on tha 
beach, and lashed down to heavy stakes at opposite sides 
The design of pile was No. 1. With this 
commenced a series of troubles destined to last over many 
months. It soon became evident that to attempt to screw 
it into the solid clay was a hopeless task. As a foretaste, 


| also, of what would have to be provided against, one morn- 
| ing the men arriving on the ground discovered that the 
| timber uprights, which reach down, through 18 in. of 
| sand, 3 ft. into the clay, had been washed out and carried 
| away by the tide; the pile being left prostrate on the 


beach. At a depth of 2 ft. Gin. in the clay, the pile re- 


| fused to go down, although there was no difficulty in 
| turning it. It being supposed that the obstruction must 
| be a large boulder, a pointed bar was driven down inside 
| the pile as faras it would go, and then worked about until 


loose, and when dropped to the bottom the sound of stone 
The pile was then dug out and the 


boulder vainly looked for in the excavation. On examin- 


| ing the pile, however, the obstruction was discovered ; 
| the bottom being solidly plugged up with clay so hard and 
| firmly wedged in that it could on 


y becleared out with 
picks. Embedded in this was the ‘‘ boulder,” about the 
size of a cricket-ball, with marks of the pointed bar upon 
it. The pile had been loaded with between 5 and 6 tons 
of pig iron whilst being rotated. <A slightly modified form 
of pile, No. 2, was next placed in the hole from which 
No. Ll had been dug out. After a great deal of trouble, 
and increasing the load on the top to 8 tons, a total depth 
into the clay of 5 ft.3in. was reached, the pile having 
gone in the last eight turns only 14 in. or ;’5 in. per revo- 
lution. It was now necessary to miser out the core of clay 
left standing inside the pile. After between two and three 
tides’ work this was done, and the pile screwed down to the 
required depth. Removing the clay in this way was very 
tedious work ; two men could do little more than scrape it 
out ; the thin shavings brought up being hardly thicker 
than paper. A trial was next made with a solid-point 
pile, Ke 3. This, however, was soon given up as a failure, 
and another pile put in its place. No. 4 worked better 
than the previous ones; but this is all that can be said 
forit. When it had been got down, this part of the work 
was suspended pending the erection of the temporary 
timber staging. On its completion, the piles were screwed 
from the staging deck so as to render the work as inde- 

endent as possible of the tide. Special screwing pieces 
ae of course, to becast. They were first made 18 in. in 
external diameter and of 1-in. metal in the barrel, being 
reduced at the lower end to 16 in. in diameter with 1} in. 
metal. Twosuch lengths were fitted together asa con- 
tinuous column 18 in. in diameter without projection of 
any kind to be in the way of the guides. To prevent 
rotation at the joint, the socket end of the lower length 
had two internal lugs fitting into corresponding recesses in 
the spigot of the upper piece. Inside the upper of these 
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two lengths was a third one capable of adjustment as to 
level by holes, through which steel pins were passed to 
form the connexion at the required height. Thus the 
capstan head could always be kept at a convenient level 





| were put on the top of the capstan. They had the effect 
of making the pile bite at once and go in 7 in. per revolu- 


for working. Lugs, instead of pins, were used for attach- | 


ing the pile to the screwing piece, as it was not then 
necessary to wait for low water to disconnect them. 
These first screwing pieces proved too weak; they 
shivered at all the joints, from bottom to top, over the 
first pile on which they were tried. A second set was 
then cast of the following dimensions : Diameter of barrel 


18 in., thickness of metal 14 in., diameter of the spigot | 


154 in., thickness of metal 2 in. 

The attempt to screw piles into the solid clay proving 
tedious work, it was determined to have recourse to blast- 
ing, and on the 23rd of November, 1877, the first shot was 
fired. The charge was 2]b. of powder lodged 6 ft. into 
the clay. The effect of this small shot was not much; 
the tamping was blown out and the ground slightly 
shaken. 
was fired on the site of another pile with better results. 
A day or two afterwards a pile was pitched and the work 
of screwing begun. The pile had a double thread at 10 in. 
pitch, and went down in the first turn 144in. The cut 
then steadily diminished till, at 3 ft. 10} in. in the ground, 
or about 2 ft. Gin. in the clay, it refused to go any lower, 
although there was no difficulty in turning it. 
morning a couple of cast-iron cylinders, 6ft. 6in. in dia- 
meter by 5ft. long, and weighing nearly three tons each, 


The next day another shot of 34]b. of powder | 


tion. One of the cylinders was then removed, reducing 
the cut to 5in. The second cylinder was, after a few 
turns, taken off to ease the tackle, on which there was a 
great stress. The cut then gradually decreased to 1}in. 
as the pile reached the required depth, going very stiffly. 
This was the first pile got down without misering out the 
core. One more attempt was made to do without blast- 
ing with a pile of No. 8 design with the following result : 
After penetrating the sand and gravel it went into the 
clay for three revolutions at the uniform rate of 8}in. per 
revolution. It was then left until the next day, when it 
went down 12 in. in one turn, at which point the driving 
lugs were carried away. This damage having been re- 
paired, on again attempting to turn the pile it broke in 
two, twisting off through the lug rivet holes. After this 
experience blasting was regularly employed, the charge 
being 5 1b. per shot, and one shot to each pile. With this 
assistance the piles were all got down, and by the end of 


| April, 1878, twelve months after the first pile was pitched, 


The next | 
| four hours at a time. 
| diameter for a height of 6in. from the bottom to leave 





the whole forty-two were in place. Altogether four piles 
were broken whilst being screwed in. 

On the 27th of September, 1877, the cylinder sinking 
was begun. The twelve cylinders in the bridge piers pre- 








clearance for sinking, and finished with a cutting edge. 
These cylinders were sunk to an average depth of 14 ft. 
into the foreshore, or 13 ft. into the clay. When the 
gravel and sand on the surface had been penetrated the 
cylinder soon made a water-tight joint with the clay; 
after it had entered this stratum about 5ft., work could 
generally be continued at all states of the tide. The gang 
at each cylinder consisted of four men. Once or twice, 
however, the tide found its way in after all was supposed 
to be tight. The site of the high-level pier cylinders, 
however, seldom or never dried, and it was found neces- 
sary to have recourse to air-pressure to exclude the water. 
A cast-iron plate 8ft. square by 2}in. thick, weighing 
50 cwt., having been faced up on the lathe, was bolted on 
the top of the cylinder to be sunk, the joint being made 
with red lead, and was loaded with pig iron. In this 
plate the air-lock was fitted. The air pumps had two 
cylinders 12 in. in diameter by 18 in. stroke, side by side 
in a cast-iron tank, through which a stream of cold water 
was kept running when the pumps were at work. The 
average speed was twenty-four revolutions per minute. 
The suction and delivery pipes were both 3in. in dia- 
meter. The power was taken through a belt from a 
portable steam engine and boiler combined. The engine 
had one cylinder Sin. in diameter by 9?in. stroke, and 


sented no particular difficulties, as the foreshore at those | ran at a speed of eighty revolutions per minute. <A pres- 
points was frequently left by the tide for from two to | sure of from 751b. to 801b. per square inch in the boiler 


They were 6ft- 8in. in extreme | could maintain an air pressure of 301b. per square inch, 


this being greater than was required, except in the case 
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of the two protecting cylinders for the hydraulic lift 
eylinders, in which a maximum of 361b. per square inch 
was reached. The spoil-was hauled up by a small hand- 
winch fixed on top of the air-lock plate, with a wire rope 
running through a stufting-box. hese men were engaged 
inside at a time, two getting and filling, and one man 
above to pass the buckets through the air-lock. The 
capacity of the buckets was three cubic feet. No special 
ditticulties were encountered in sinking the pier cylinders, 
the air pressure being moderate and the clay being a com- 
paratively easy material to deal with. But the protecting 
cylinders for the hydraulic lift cylinders gave considerable 
trouble ; not only was the depth much greater, necessitat- 
ing a correspondingly increased air pressure, but the clay 
was soon left, and, after passing through a bed of sand 
5 ft. Gin. thick, the solid sandstone rock was encountered, 
and had to be sunk through for about 20ft. Under the 
circumstances blasting was inadmissible, and the rock had 
to be excavated with picks, wedges, and hammers; and 
this, partly owing to the cramped space, was slow work, 
though kept at continuously night and day, which was not 
the case while sinking through clay. Another cause of 
delay in these deep cylinders was the necessity of letting 
off the air pressure periodically to enable the weight of 
the cylinders, &c., to overcome the external friction, and 
follow down after the excavation. The day was divided 
into six shifts of four hours each, the same men working 
two shifts, or eight hours per day. 
Rate of Sinking Cylinders at the High Level Pier-Head 
from May to August, 1878. 





Sunk per Day. Cubic Yards. 
Number Dis- | 2 


Material | 
of Days 


Sunk 
through 


pm ance | 
vation. | | -| Day- 
| | work. 


| 
Per 
Day 


Piece- ,; a 
Work. < 
ork. Sunk. 





ft. 

16 

15 
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4 9 
16 9 
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2.43 
1.09 
1.16 
0.46 
0,55 
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.296 
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Average in clay, ordinary day work .. - ‘ii 
Pa red sandstone, working night and day 





The south protecting cylinder has been put down to 
53 ft. 8 in. below datum, or 20 ft. 10 in. into the rock, and 
the north protecting cylinder 3 ft. short of this. The two 
outer columns, 5 ft. in diameter, stop at 29 ft. 6 in., and 
the two smaller ones at 22 ft. 6 in., below datum. Inthe 
cylinders 4 ft. in diameter, only one man could work at a 
time ; in the other cases, two men were down at once. 
From the last column of the above Table, it will be seen 
that on an average the clay was got out rather more than 
six times as fast as the rock. <A section of the strata met 
with in sinking the protecting cylinders is shown in 
Fig. 8 (see two-page plate, August 3). For sinking them, 
the upper lengths of some of the bridge pier columns were 
made use of to continue them up to the staging deck. 
One slight mishap occurred in connexion with this work. 
On the 28th of August, 1878, the south protecting 
cylinder, which had stuck fast for about twenty-four 
hours, although relieved of the counteracting air pressure, 
suddenly dropped about 8 in. on to the bottom of the 
excavation, the sides of which had been carefully trimmed 
round in endeavours to get thecylinderdown. The shock 
consequent on this slip broke the air-lock plate into 
pieces, which, together with the pig-iron weight on the 
top, tumbled on to the deck of the staging, breaking some 
of the 3in. planks. A delay of about a week was occa- 
sioned while a new air-lock plate was being prepared. 
The supporting cylinders are filled with Portland cement 
concrete, composed of eight parts by measure of shingle 
and gravel toone part of cement. The bottoms of the 
protecting cylinders are also stopped with the same 
materials, the first foot in depth being one part of shingle 
to one of cement, and the remainder about three parts of 
shingle to one part of cement. The air pressure was kept 
on fora couple of days, to prevent water working up 
through the concrete before it had set. For convenience 
in putting in the connecting piece between the protecting 
cylinders, as also the hydraulic lift cylinders and rams, 
and the covers to the protecting cylinders, a cofferdam, 
20 ft. by 7 ft. 6 in. inside, was formed by driving 6 in. 
sheeting piles and tipping clay round the outside. The 
top of this cofferdam was at a level of 1 ft. below Old 
Dock Sill. 

The pier girders were put together in the yard in the 
same relative position as they now occupy, and were 
rivetted in lengths of about 28 ft., for conveyance by rail 
to the site, where the girders for the bridge piers and 
platforms were rivetted up on the river wall for their 
whole length of about 80 ft., and their outer ends launched 
on to the main staging over a trussed platform, and then 
placed in their respective positions on thecaps. When 
the girders were got on to the caps, and the cross girders 
secured in place, the corrugated plates were rivetted on 
them. After the timber roadways on the goods and 
high level piers were put down, the Portland cement 
concrete was laid on the plates. The asphalte was not laid 
until the buildings were erected, when it was put down 
in strips of 24 ft. by 6 ft., or 144 square feet at one time. 

Dredging.—The dredging, to provide a minimum depth 
of water of 6 ft. on the site of the landing stage, though 
only 7000 cubic yards, required considerable time and 
patience. This was owing to exceptionally rough weather. 
Work was begun onthe 9th of September, 1878, a large 
centre-ladder dredger having been hired from the Clyde 
Trustees for the purpose. As the dredged spoil was to be 
deposited behind the new river wall, two steam cranes 





were erected thereon to discharge the loaded flats. To 
save the labour of filling skips by hand, the contractor 
attempted, in the first instance, to fill wagon bodies on 
punts directly from the dredger. The punts having been 
towed up to the cranes, the wagon bodies were lifted up 
and placed upon their wheels, and at once tipped. The 
method, however, was not satisfactory. The wagons, 
being of only 2 cubic yards capacity, and there being 
only room for two wagons on each punt, time was wasted ; 
the punts also were far too light for the river. This 
arrangement, therefore, was soon condemned, and ordi- 
nary river flats, dismasted for the purpose, were used for 
conveying the spoil. Six punts were brought round from 
Glasgow with the dredger, and when not in use were kept 
moored alongside the river wall. Six days after their 
arrival it came on to blow, and ,the punts were badly 
knocked about. They were moored two abreast, and 
lashed end to end with 3 in. chains round two bollards on 
each punt. Several of these chains snapped, and it was 
with difficulty the punts were saved from breaking away. 
One wagon body was washed off and lost, one punt 
received so much damage as not to be worth returning 
to the Clyde, and the remainder were all injured. This, as 


it turned out afterwards, was not of much importance, as | 


the five punts and the dredger’s boats were lost on the 
way back to the Clyde. On the 15th of September, or 
three days after the above experience, a punt broke away 
in the night, and drifting against the goods bridge pier, 
knocked over two 18 in. columns which were standing in 
place, being temporarily held in position pending the 
launching of the girders on to them. Immediately after 
this the punts were superseded. 

During spring tides no work could be done, as the time 
when there was neither too much nor too little depth of 
water for working in was exceedingly short, and whilst 
the tide ran strongest. Altogether the Clyde dredger was 
in the Mersey for 167 working days, from the 6th of 
September, 1878, to the 2lst of March, 1879. Of this 
time, owing to rough weather, spring tides, and a short 
detention until some of the temporary staging was done 
with, her engines were running for only 300 hours, or say 
30 days. 

Before the dredging round the columns at the high- 
level pier head could be proceeded with, it was necessary 
that the staging piles should be drawn. Some little difh- 
culty was experienced in this operation. <A screw flat 
belonging to the Local Board was sent down to do the 
work, which occupied four weeks. On one occasion, 
having at low water been pinned down to a pile at the 
bow, i two }%in. chains, they both snapped without 
starting the pile. 


As the Clyde dredger was not able to take out stuff | 
| front and ends of the deck platform. 


close round the columns, some other method of finishing 
off the work had to be adopted. Scraping was the means 


first attempted, a harrow, made for the purpose, and | 


hauled backwards and forwards by steam winches from 
two floats, being employed. This was found to make 
little impression on the clay, and was abandoned after a 
very short trial. Spoons, worked by hand winches from 
barges, were next tried, but proved inadequate for the 
work. Eventually a dredger belonging to the London 
and North-Western Railway Company, kept at Garston, 
a little higher up the river than Seacombe, was obtained. 
This dredger had a centre ladder, like the one from 
the Clyde, but placed further forward, so that it was able 
to work in shallow water, about 10 ft. in advance of the 
hull. With this dredger the work was completed shortly 
before the landing-stage was ready to be moored in its 
place. With both dredgers it was necessary, when 
working in clay, to keep one or two men, with spear- 
pointed iron bars, constantly watching the buckets as 
they came up, and loosening their contents when jammed. 
If this precaution was neglected, the buckets got choked, 
and work had to be stopped whilst they were cleared 
out. With proper care, little trouble was experienced 
from this cause. 

Immediately on the stage being placed, a diver was sent 
down to remove all large boulders from underneath. In 
three tides the whole site was gone over, and seven stones 
were brought up. 

Landing-Stage (Figs. 1,2, 9to 19, and 21).—The land- 
ing-stage is 314 ft. 6 in. long by 8 ft. 1 in. broad for 
206 ft. of this length, of which 128 ft. at the northern 
end is appropriated to the passenger traffic ; and at the 
southern end there is an embayment 108 ft. 6 in. long by 
25 ft. 8in. broad for working the goods traffic, w ich 
reduces the width over that part to 56 ft. 5in. It is 
floated at an average draught of 3 ft. 8 in. upon twenty- 
one pontoons of varying lengths, 10 ft. wide by 5 ft. 6in. 
deep in the frame, placed transversely to the length of 
the stage ; their outer plates are of wrought iron } in. 
thick, stiffened with angle-iron frames 2 ft. apart. A 
flooring 8 in. deep, formed of a plate and reverse angle- 
iron, is rivetted to every frame to stiffen the bottoms of the 
pontoons. Each pontoon is divided into water-tight com- 
partments about 20ft. long, by whole bulkheads, with an 
intermediate half-bulkhead in each compartment. The 
longitudinal lap joints are double rivetted. The trans- 
verse butt joints, on the sides and bottoms, are single 
rivetted ; the joints in the top plating are lapped and 
single rivetted ; the rivets are 8 in. in diameter and 2} in. 
pitch ; those securing the plating to the frames are #in. 
in diameter by 6in. pitch. Lugs formed of plates bent 
toa right angle are rivetted to the gunwale angle-irons 
and side plating upon every pontoon, having a hole in 
the horizontal flange to take the bolts by which the keel- 
sons are secured to the pontoons. Wrought-iron packing 
pieces, upon which the keelsons rest, are rivetted to the 
top plating immediately opposite the lugs. A manhole 
is provided to each of the compartments. The bottom 
of every pontoon was cemented over the top of all rivet- 
heads, and to above the turn of the bilge, with Portland 
cement and sand in the proportion of one part of cement 
to twu parts of sand. The remainder of the inside was 








washed with three coats of strong Portland cement. 
Four lines of double web girders, 3 ft. wide, form keelsons 
on the top of the pontoons; three of them extend the 
entire length of the landing-stage, the fourth finishes 
with a return girder at the end of the embayment. There 
are also three intermediate lines of wrought-iron single 
web girders with flanges 18 in. wide ; two of them extend 
the entire length of the landing-stage, the third termi- 
nates at the embayment. These girders vary in depth 
from 3 ft. Gin. at the sides of the stage to 4 ft. 3in. at the 
centre, in order to give a camber of Yin. to the deck. 
Provision is made for securing the bridge joint-bedplates, 
and for carrying the weight of the bridges at two points 
in the length of the landing-stage. In these positions 
wrought-iron girders are rivetted to transverse box- 
girders, which hae are attached to the keelsons. 

Upon the tops of the keelsons corrugated plates ,; in, 
thick, having corrugations 3in. deep, 12in. from centre 
to centre, are rivetted breadthwise to the stage. The 
keelsons are built square on the top, the corrugated plates 
being packed up by bevelled bars 8 in, wide, on the centre 
lines of the keelsons, to suit the camber in the deck. The 
plates are butt-jointed on the centres of the keelsons, and 
have two corrugations in each plate, with 2 in. lap for 
rivetting, which weigh 33.34 lb. per lineal foot. 

Upon the top of the corrugated flooring plates a deck 
of greenheart is laid ; each plank, Gin. wide by 3 in. thick, 
is bolted zigzag as regards the strakes to every fourth 
corrugation with galvanised bolts 2 in. in diameter. The 
planks are laid close, and the seams are served with 
three threads of machine-spun oakum and_ payed. 
Access to each division between the keelsons is obtained 
through hatchways in the deck. 


Weight of the Deck per Square Yard. 
Ib. 
Corrugated plate (with 5 per cent. added) 157.5 
Greenheart planking (taken at 70 1b. per 

cubic foot) “Ks = ne 157.5 

315.0 

Fenders composed of four pieces of American elm, 
12in. square in cross section, bolted together, are secured 
to the posts on the outshore side and ends of the landing- 
stage, in 18 ft. lengths, by bolts 14 in. in diameter. They 
are supported at the back by vertical posts of greenheart, 
also 12in. square in cross section, spaced 6 ft. apart, 
bolted at the front of the stage to angle-iron lugs prepared 
for them on the face of the outermost double web keelson, 
and at the ends of the stage to the angle-irons which 
connect the keelsons together. These fender posts are 
tenoned into a covering board of greenheart laid round the 
A projection sup- 
ported upon brackets, formed of wrought-iron plates and 
angle-irons, is provided midway at the back of the land- 
ing-stage to afford access to the hydraulic lift platforms. 
Cast-iron bollards for mooring the ferry steamers are 
fixed along the front and ends of the stage about 12 ft. 
apart. -A guard fence, composed of two galvanised short 
link chains, supported upon wrought-iron galvanised stan- 
chions, fixed in cast-iron sockets which are let into the 
deck, extends all round the landing-stage. Life chains, 
similar to the guard chains, are hung in festoons under- 
neath the face fenders. Bridge rails are laid upon the 
landing-stage deck, flush with the planking, leading over 
a single road turntable 12 ft. in diameter, so that wagon 
traffic can be worked either on to the deck of suitable 
steamers or alongside of them. The rails over the pro- 
jection to the lifts are movable, to allow for the up and 
down stream movement of the stage. The travel pro- 
vided for was 6 in. on each side of the centre position, and 
since the stage was put in place this has been the maximum 
travel on very strong tides. The average freeboard of 
the stage is 6 ft. 

Gangways (Figs. 22 to 24).— Two gangways for the 
passenger traffic are attached to the outshore side of the 
landing-stage, directly opposite the passenger bridge, and 
there are two for goods, titted for cart and horse trattic, 
of which one is opposite the goods bridge, and the other 
at the end of the embayment, so as tou form an end- 
on loading approach to the steamers. These gangways 
are framed of American oak, bolted together with 
wrought-iron knees ; their attachment is to crossheads of 
wrought iron, which allow of vertical and lateral move- 
ment. They are raised and lowered by chains attached 
to presses placed horizontally under the deck of the land- 
ing-stage, one press for each of the two passenger gang- 
ways, with a ram 3in, in diameter, and two presses for 
each of the two goods gangways, with rams 4} in. in 
diameter, all with 5 ft. Gin. length of stroke. These 
rams and cylinders are of cast iron; the lifts are con- 
trolled by hand and automatic check gear. The levers 
for working the power are placed conveniently on the deck 
of the landing-stage. 

The two passenger gangways are 13 ft. long by 5 ft. 
wide, having a handrail on each side. The end handrail 
standards are of cast iron, and form the levers through 
which the power for lifting the gangways is applied; 
the rest of the handrail is of wrought iron galvanised. 
The battens for the footways are of greenheart 1 in. thick. 
Flaps of wrought-iron chequered A ong attached to the 
stage end of the gangways, cover the joints. 

The two goods gangways are each 12 ft. long by 7 ft. 
6 in. wide, having roadway planking of greenheart laid 
transversely, with a horse track in the centre formed of 
greenheart battens; angle-irons are bolted at the sides 
for wheel guards. ‘wo cart-iron columns, fixed upon the 
deck of the landing-stage at each goods gangway, carry 
sheaves, over which pass the lifting and lowering chains. 
These chains are secured to brackets bolted to the sides 
of the gangways, and work over sheaves on the heads of 
the rams to allow of lateral adjustment of the gangways. 
These gangways are also provided with flaps over the 
joints. The hauling chains for the gangways «wre all 
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“best best” short-link crane-chain ,°;in. in diameter. 
An arch of cast iron, in which is cut the name of the ferry, 
.ssupported upon columns at each passenger gangway ; 
upon each arch are fixed three shadowless lamps. A steel 
fog bell weighing 735 lb. is hung in a stand 7ft. 6 in. 
above the deck, near the middle of the stage. A fourth 
order dioptric light, by Messrs. Chance Brothers, with 
gas burner, is fixed on a cast-iron column 20 ft. above the 
deck alongside the fog bell. 

Landing-Stage Moortngs (Figs. 1 to 7).—The landing- 
stage is secured in position by 2 in. stud-link cables 
forming cross bridle moorings, which are fastened to 
the cast-iron posts at the back of the river wall; also 
by fore and aft riding chains attached in the centre line of 
the stage to single fluke anchors weighing 50 cwt. each, 
buried in the bed of the river. 

The chains pass over cast-iron fairleads bolted on the 
inshore girder of the landing-stage ; they are stoppered 
with wrought-iron forged stoppers behind heavy cast-iron 
blocks also bolted to the girder, and tied back with 
wrought-iron bars. The bare ends of all the chains are 
led below the deck and shackled to the top flanges of the 
girders. 

In the long cross bridle chains the amount absorbed by 
the sag is 1f per cent. on the horizontal length between 
the points of attachment, and in the short cross bridle 
chains it is 2 per cent. 

(To be continued.) 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
flat last Thursday, with transactions reported on fore- 
noon ’Change at from 46s. 74d. down to 46s, 6d. cash, with 
sellers at the close wanting 46s. 6d. cash and 46s. 84d. one 
month, and buyers near. Business was done in the after- 
noon at 46s. 6d., 46s. 5d., and back to 46s. 6d. cash, also 
at 46s. 8d. one month, and at the close of the market there 
were sellers asking 46s. 6d. cash and 46s. 84d one month, 
with buyers near. Friday’s market was very flat, and 
prices declined to the extent of 24d. cash. In the fore- 
noon the quotations ranged from 46s. 5}d. up to 46s. 64d. 
and down to 46s, 5d. cash, also from 46s. 74d. to 46s. 85d. 
and back to 46s. 74d. one month, the close being sellers 
at 46s. 5d. cash and 46. 74d. one month, with buyers near, 
There were transactions in the afternoon at from 46s. 5d. 
down to 46s. 3d. cash, also at 46s. 7d. down to 46s. 54d. 
one month, and at the close of the market sellers were ask- 
ing 46s. 34d. cash and 46s, 6d. one month, with buyers near. 
Attheopening of the market on Monday dulness was again 
the rule, and there was a more marked degree of weakness 
in the prices than on Friday, there being a further decline 
of 4d. per ton at the close. Transactions were reported 
on forenoon ‘Change at 46s. 3d., 46s, 2)d., and up to 
46s. 34d. cash, also at 46s. 53d. down to 46s. 44d. and 
then up to 46s. 6d. one month. Buyers at the close 
were offering 46s. 34d. and 46s. 6d. cash and one month, 
respectively, with sellers near. In the afternoon business 
was transacted at 46s. 4d. down to 46s. 3d. cash, also at 
46s. 6d. and 46s, 54d. one month, and the close was buyers 
at 46s. 3d. cash and 45s. 54d. one month, with sellers 
near. Yesterday's market was even duller than on any 
of the days immediately preceding, and prices declined 
to the extent of 2d. per ton from the lowest quotations of 
the preceding day. Business was done at from 46s, 4d. 
down to 46s. 24d. cash, also at 46s. 6d. down to 46s, 5d. 
one month; and sellers at the close were asking 46s. 24d. 
cash and 46s. 5d. one month, with buyers near. Some 
transactions were reported in the afternoon at from 
46s. 24d. down to 46s. 14d. cash, also at 46s. 44d. one 
month. Towards the close of the market sellers were 
asking 46s. 2d. cash and 46s. 5d. one month, and buyers 
offering 4d. per tor less. Business was done this fore- 
noon at 46s. 14d. up to 46s. 3d. cash, also at 46s. 44d. to 
46s. 54d. one month, the close being sellers at 46s. 3d. cash 
and 46s. 6d. one month, and buyers near. In the after- 
noon there were transactions at 46s, 3d. and 46s. 34d. cash, 
also at 46s. 54d. and 46s. 6d. one month, and at the 
close there were buyers offering 46s. 34d. cash and 
46s. 6d. one month, and sellers near. The depres- 
sion in the Scotch pig iron trade has been very marked 
during the past week owing to the continued indis- 
osition of investors to purchase to any extent. Specu- 
lies is almost entirely absent from the market, and dis- 
appointed holders are getting quit of their iron as fast as 
they can without suffering any serious loss; the result is 
that such a low range of prices has now been reached as 
has not been known for a long time. On the 20th of 
April of last year 46s. 74d. cash was reached, which was 
the lowest price paid during the year; but in the month 
of May of the preceding year as low as 45s. cash was 
accepted, while in 1880 and 1879 the lowest cash prices 
reached were, respectively, 44s. 5d. and 40s. per ton. 
Warrants were quoted at the close of last year at 49s, 
cash, and on the opening market day of the present year 
the price ranged from 48s. 11d. down to 48s. 9d. cash, and 
a year ago the price was about 50s. per ton. The buying 
recently done has been chiefly limited to the covering of 
over on Orders for the United States have only been 
on a limited scale during the past week or ten days, and 
Canada has likewise done but little in new purchases. 
From the former a very dull market is reported by the 
most recent advices. Orders for the Continent have also 
been very sparing ; and as a result of these facts special 
brands are somewhat lower in price than they were. On the 
other hand there is still a large amount of shipping busi- 
ness in progress, which certainly affords some satisfaction. 
During the week ending last Saturday they amounted to 
12,894 tons, as compared with 15,683 tons in the preceding 
week, and 10,629 tons in the corresponding week of last 
year. There were shipped to the United States 1400 tons ; 
to Canada, 1649 tons ; to India, 120 tons; to Australia, 
660 tons ; to France, 280 tons; to Italy, 1045 tons; to 











Germany, 2730 tons ; to Russia, 1400 tons ; to Holland, 
620 tons ; to Belgium, 115 tons; and smaller quantities 
to other countries. The number of blast furnaces in 
actual operation still remains at 114 as against 109 at this 
time last year. The question of over-production, or 
alleged over production is exciting some attention amongst 
makers and other members of the iron trade, but the 
probability is that the home consumption, and the exports 
together are rather in excess of the make. Hematite pig- 
irontis quoted this week at 49s., 48s., and 47s. respectively, 
for Nos. 1, 2, and 3 brands f.o.b. at Cumberland ports; 
and the amount of trade doing is still limited. The stock 
of pig-iron in Messrs. Connal and Co.’s public warrant 
store stood at 585,869 tons yesterday afternoon, as against 
585,418 tons yesterday week, the increase for the week 
being 451 tons. 


Trial of an Electric Launch.—On Monday Messrs. Gil- 
bert Bogle and Co., of Glasgow, successfully tried one of 
their electric launches on the Clyde at Kilcreggan. It was 
driven by Clark’s patent battery and engine, Mr. Clark 
himself managing both the ccc Pte and the steering. 
The only other persons on board were Mr. Bogle and 
Major Macliver, of Bristol and London, for whose inspec- 
tion the trip was made. Clark’s patent system dispenses 
with dynamo machines and accumulators, which need re- 
charging. The motion is kept up by refilling the batteries 
with a chemical compound. In the smaller boats a speed 
of five to seven miles an hour is attainable. Major Mac- 
liver has had a 15-foot launch built for him by Messrs. 
Powell and Douglas, of Waukegan, Illinois, and he 
ordered it to be fitted with Clark’s machinery. If the 
experiment be successful Messrs. Bogle are to construct a 
much larger vessel for him, which it is intended to take 
through the canal between the Rhine and the Danube 
next year, thus making the trip from the German Ocean 
to the Black Sea through these rivers and their artificial 
junction. The large boat will be designed for a speed of 
10 miles an hour, and will take several months to con- 
struct ; but the smaller one will probably be seen on the 
Thames before the end of October. 


The Steamer Daphne.—This now scmewhat notorious 
steamer, after having been fitted up and made ready for 
sea was towed last Wednesday from Plantation Quay, 
where she had been lying since her removal from Lint- 
house, and placed in Stobeross Dock, where a number of 
experiments were made with her on behalf of her owners. 
It is stated that she gave the greatest satisfaction, the 
experiments being in every respect successful. On the 
following day, under the name of the Rose, she went 
down the river on her trial trip; and it is reported that 
she was eminently successful. 

Technological Examination of the City and Guilds of 
London Institute.—In these competitions last May Scot- 
land gained eighteen medals and twelve first-class honours, 
distributed as follows :—Wishaw, 1 medal; Aberdeen, 
Blairgowrie, and Edinburgh, each 1 medal and 2 first- 
class honours ; and Glasgow, 14 medals and 7 first-class 
honours. Of the Glasgow successes 6 medalg and 2 first- 
class honours fell to the College of Science and Arts out 
of 32 passes ; 3 medals to the Technical College (weaving 
department) out of 13 passes; 2 medals and 2 first- 
class honours to Andevson’s College out of 62 passes ; anc 
3 medals and 3 first-class honours to students examined at 
Milton Public School out of 16 passes. The College of 
Science and Arts awards were obtained in electric lighting, 
telegraphy, mine surveying, and mechanical engineering. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Engincers.—The 
Chesterfield and Derbyshire Institute of Mining, Civil, 
and Mechanical Engineers commenced an excursion 
meeting at Nottingham on Tuesday. A large number of 
members arrived in the town by the Midland line at 
10 o'clock, and proceeded in brakes to Wollaton Colliery, 
where they were received by Sir James Oldknow, Mr. R. 
Birkin, and Mr. G. Lewis (Derby), the engineer to the 
company. The whole of the machinery and plant were 
carefully inspected, and many of the visitors descended 
the pit. Afterwards the party, by invitation of Mr. Lewis, 
had luncheon. Mr. Lewis presided, and among those by 
whom he was supported were Sir J. Oldknow, Mr. R 
3irkin, Mr. Thomas Evans (inspector of mines for the 
district), Mr. A. Stokes (assistant inspector). In 
proposing ‘‘ Success to the Chesterfield and Derbyshire 
Institute of Engineers,” the Chairman expressed the 
pleasure it gave him to see such a society visiting 
the colliery. He alluded briefly to the objects for 
which the society was instituted—the discussing 
of means for the better ventilation of mines, for the 
better working of collieries, and for the prevention 
of accidents, as well as the promotion of mining and engi- 
neering—and said that his visitors were thoroughly 
ualified to judge whether what they had seen in the 
shape of hauling and winding machinery was of value. 
Mining in the Midland Counties had made immense 
strides during late years. The ‘‘long-wall” system of 
working had been handed down to them as an heirloom, 
and as it was particularly applicable to those counties he 
did not think the principle could be much improved. 
Continuing, the Chairman pointed out that institutes like 
that were of immense importance as teaching new 
methods of opening up workings. Mr. Longden described 
the object of the Institute as being the attainment of 
safety and efficiency. Their body was the grandest of the 
kind in the kingdom, with one exception, the North of 
England Institute. Speaking of the {different} coalfields, 


Mr. Longden said all would agree with him that some 
years ago the Yorkshire collieries had the best under- 
ground workings, and those of Lancashire the best surface 





arrangements, while the Derbyshire and Notts collieries 


were far behind. At present, however, both the under- 


ground and surface arrangements of the Derbyshire and 
Nottinghamshire collieries were as good as could be found 
anywhere, and his own impression was when coal was 
exhausted in Yorkshire and Lancashire, the collieries in 
the two former counties would be in full play. 


Owen’s Patent Wheel, Tyre, and Azle Company, Limited. 
—The final meeting of the shareholders of this company 
was held on Tuesday at the rooms of the Sheffield Dis- 
trict Incorporated Law Society, to receive the report and 
final accounts of the liquidators, showing their acts and 
dealings and the manner in which the winding up has 
been conducted. Mr. G. W. Chambers was voted to the 
chair. Mr. W. H. Watson, one of the liquidators, then 
read the report and accounts covering the period of nearly 
ten years, which has elapsed since the company went into 
liquidation. The report showed the liquidation to have 
been an exceedingly difficult and complicated one, involv- 
ing the receipt and payment of very large sums, and 
necessitating numerous and extensive lawsuits both on 
the Continent and in England. Owing largely to the 
success of the liquidators in one of those suits they have 
been enabled to pay dividends to the trade creditors 
amounting altogether to 3s.2;,d. in the pound.. The 
report and accounts were passed unanimously. Mr. J. D. 
Ellis, one of the Committee of Inspection, and represent- 
ing Messrs. John Brown and Co., Limited, who were 
creditors of Owen’s Company at the time of the failure, 
complimented both the liquidators and solicitors (Messrs. 
Nicholson, Saunders, and Co,) upon the very able manner 
in which they had discharged their respective duties. 

The New Fish Dock at Hull.—The Hull Dock Com- 
pany’s Fish Dock, at the west end of their system, is so 
far completed that it is intended to open it for smacks 
by the end of the month, and itis probable that the event 
will take place on the 20th instant. The dock will add 
very greatly to the accommodation required by the 
fishing trade, which has suffered by the delay in finish- 
ing the works. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ‘Change at Middlesbrough. Like the 
market days of the past few weeks there was an absence 
of animation, very little business being transacted. No. 3 
g.m.b. for prompt delivery was obtainable at 39s. per ton, 
special brands being 6d. more. Shipments continue good. 
Up to date there have been exported from Middlesbrough 
this month, 31,500 tons of iron against 23,000 tons 
last month, and 30,000 tons the corresponding date last 
year. There is stilla great deal of activity throughout 
the district, but there is a depressing influence owing to 
the lack of new orders. The prospects of winter trade 
are discouraging. 

The Manufactured Iron Trade.—There is no change in 
the condition of the manufactured iron trade and prices 
are the same as quoted last week, viz., ship-plates 6/. and 
angles 5/. 10s. per ton, less 2} per cent. at works. All the 
establishments are exceedingly busy, and are pressed for 
early delivery. With regard to the future, however, 
orders are not to be had. ‘There isa fear that as the year 
draws to a close shipbuilding will be very dull on the 
northern rivers and there will be no demand for plates 
and angles. Should this apprehension turn out correct 
the iron manufacturers will have little or nothing to do, 
as plates and angles are the chief productions at the mills 
and forges. 


The Steel Trade.—Hematite iron is dull at 49s. 6d. per 
ton for Nos. 1, 2, and3 f.0.b. west coast ports. The steel 
trade continues dull. Considerable difficulty is experienced 
in getting new orders, although the prices are still low. 
The North-Eastern Steel Works at Middlesbrough, and 
the Eston Steel Works of Messrs. Bolckow, Vaughan, 
and Co., are kept well occupied, but they find it difficult 
to secure orders ahead. When the dephosphorisation 
process of Messrs. Thomas and Gilchrist was proved a 
success in this district it was generally believed that in a 
short time many steel works would be started in the neigh- 
bourhood of Middlesbrough. This, however, has not been 
the case. Messrs. Bolckow, Vaughan, and Co., were 
courageous enough to spend something like three-quarters 
of a million of money in constructing the largest steel- 
making plant in the world at Eston, and a company was 
recently formed to erect the North-Eastern Steel Works 
at Middlesbrough, which are being worked satisfactorily. 
In the present depressed state of the steel trade it is not 
likely that any new works will be added to the productive 
power for some time to come. 


Shipbuilding and Engineering.—On the Tyne, Wear, 
and Tees, there is still every sign of prosperity in these 
trades, but inquiries at the various establishments show 
that orders for delivery beyond the next few months can- 
not be obtained. 


The Coal and Coke Trades.—The coal and coke trades 
are brisk, and prices are fully maintained. 


The North of England Manufactured Iron Trade and the 
Wages Question.—The time bargain which the iron manu- 
facturers and the workmen entered into through the 
Board of Arbitration last month is drawing to a close. 
In addition to agreeing as to wages to the end of this year, 
both masters and men were parties to a system of restric- 
tion. Next month the Board of Arbitration will have to 
consider the whole question with a view of ascertaining 
how the wages have to be regulated after the end of 
December next. There is every reason to believe that the 





question will be settled in a most reasonable way through 
the Board of Arbitrators, 


ENGINEERING. (Serr. 14, 1883. 








EE 





SS AST SE SE SRT RE SSSR STS CT —- ———$__——= 


DOW’S GRAIN STORES, BROOKLYN, U.S.A. 
MR. GEORGE B. MALLORY, ENGINEER, NEW YORK. 
(For Notice, see Page 232.) 






































ENGINEERING, Sepremper 14, 1883. 





COMPOUND ENGINES AT THE MILL OF THE stfal 


CONSTRUCTED BY Mh. BENJAMIN GOODPEILOW, 


(For Noticr > Seq Page 




























































































































































































STALYBRIDGE) SPINNING COMPANY, STALYBRIDGE. 


ODFEILOW ENGINEER, HYDE, NEAR MANCHESTER. 





lee, sed Page 932.) 



























































oe, eee! See, Se 00 Feet 
Seas Ss 














A.S.CATTELL &C°EN 









































a 








Serr. 14, 1883.) _ 





AGENTS FOR “ ENGINEERING.” 
Bevaium: P. Bailly, 12, Rue du Parchemin, Brussels. 
Beruin: Messrs. A. Asher and Co., 5, Unter den Linden. 
CaucuTta: G.C. Hay and Co. 

EpinsurcH: John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris, 
Guaseow: William Love. 
Leipzig: Alphons Durr. 
F. A Brockaus. 
LiverPooL: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
Ostend: Kirkland and Cope. 
RotrerpDAM : H. A. Kramers and Son. 
Unite StaTes: John Wiley’s Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 





Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 p.m. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 11. 98. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 
The pubiisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper. The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in postage as indicated below. 
The rates for subscriptions to ENGINEERING from abroad are : 
1l. 168. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Ecypt. France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand Thick 
paper copies, 2/. 0s. 6d. 

21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
and the Hawaiian Islands. Thick paper copies, 
2l. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
GiLBeErt, 35 and 36, Bedford-street. Cheques should be crossed 
‘Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Otfice Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
pon is very likely to occur in obtaining the name of the 
Bender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 





TaizGRaPHic AppRess—ENG, LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 

Reapine Cases.—Reading cases for containing twenty-six 

numbers of ENGINEERING may be had of the publisher or of any 
newsagent. Price 68. each. 





NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENat- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. They will also be pre- 
pared to receive advertisements for ENGINEERING, and will afford 
full information as to terms, &c., on application. 











The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 





NOTICES OF MEETINGS. 
THE TRON AND STEEL INsTIvUTE.—The Middlesbrough meeting will 
commence on Tuesday, September 18th, and close on Friday, 
September 21st. There are eleven papers offered for discussion, 
of which the first three were read at the previous meeting. The 
following is a list of the titles :—(1) “‘On the Tin Plate Industry,” 
by Mr. E. Trubner ; (2) ‘‘On the Coal Washing Machinery used by 
the Bochumer Verein,” by Mr. M. F. Baare; (3) ‘‘On the Manu- 
facture of Anthracite Pig Iron,” by Mr. J. Hartman ; (4) ‘‘On the 
Manufacture of Coke on the Simon Carvés System,” by Mr. 
R. Dixon ; (5) ‘On the Jameson System of Coke Manufacture,” by 
Mr. J. Jameson; (6) ‘‘On the Use of Raw Coal in the Blast 
Furnace,” by Mr. I. L. Bell; (7) ‘On Recent Results with the 
Cowper Hot Blast Firebrick Stove,” by Mr. E. A. Cowper; (8) 
**On a New Form of Hydraulic Cranes for Bessemer Steel Works,” 
by Mr. T. Wrightson ; (9) ‘On Different Systems of Hydraulic 
Cranes for Bessemer Steel Works,” by Mr. R. M. Daelen ; (10) ‘‘On 
Recent Results with Gas Puddling Furnaces,” by Mr. R. Smith- 
Casson ; (11) ‘‘On a New Form of Gas Sampler,” by Mr. J. E. Stead. 
Members can obtain copies in advance on application. The 
mornings of Tuesday, Wednesday, and Thursday will be devoted to 
the papers and the remaining time to excursions. On the first day 
there will be a luncheon at 1.30, given by the local iron trade, 
followed at 3 p.m. by an excursion to the Eston Works of Messrs. 
Bolekow, Vaughan, and Co, On Wednesday, the 19th, there will 
also be a luncheon, followed by two alternative excursions ; (a) to 
the Works of the Anderston Foundry Company, and the Blast 
Furnaces and Salt Works of Messrs, Bell Brothers, and (5) to the 
North Eastern Steel Works, and others in the same neighbourhood. 
The annual dinner will be held in the evening. On Thursday the 
luncheon will be held at Stockton, and the excursions will be to 
the iron works and shipbuilding yards of the same town. On 
Friday there will be three alternative excursions ; (1) To the river 
and docks in the North-Eastern Railway Company’s steamer ; (2) 
to the Simon Carvés coke ovens at Messrs. Pease and Partners’ 
collieries, Crook, or to the Darlington Steel Works, followed by a 
visit to the North-Eastern Railway Company’s engine shops; (3) 
to the ironstone mines in the Cleveland district. Special trains 
to Saltburn and Redcar will be provided each morning and evening. 
Tue British AssociaTioN.—On Monday next, the 17th of 
September, and following days, the reception-room at Southport 
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will be opened for the issue of tickets. On Wednesday evening at 
8 p.m. the President, Professor Cayley, will deliver an address. 
On Thursday, the 20th, there will be sectional meetings, and in the 
evening a soirée at the Winter Gardens. On Friday there will be 
sectional meetings and a discussion ‘‘On Recent Researches on 
the Distance of the Sun,” by Professor R. 8, Ball, Astronomer 
Royal for Ireland. 
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MINERAL PRODUCTS OF THE UNITED 
STATES. 

Tue advance of American industries under the 
fostering influence of a prohibitive tariff has been 
so rapid and remarkable that avery special interest, 
both for manufacturers and also for the advocates 
and opponents of free trade, attaches to a forth- 
coming report about to be published by Mr. Albert 
Williams, Jun., Chief of the Division of Mining 
Statistics and Technology, United States Geologi- 
cal Survey, and entitled ‘‘The Mineral Resources 
of the United States.” This report contains de- 
tailed statistics for the calendar year 1882, and the 
first six months of 1883, and also for preceding 
years, together with much technical and descriptive 
matter, and deals with materials whose value for 
the year 1882 amounted to a total of 453,912,406 
dols. Beginning with materials of the greatest im- 
portance, such as coal, iron, and precious metals, 
it covers the whole range of the mineral productions 
of the country, including even articles of but small 
value, such as pumice-stone, talc, fluor spar, and 
the like, the prices of each being given and tke 
stage of manufacture at which the valuation was 
made being defined, so that the reader may discri- 
minate between ‘‘spot” prices and those current in 
New York or San Francisco. 

Below we give extracts, taken from advanced 
proofs, showing the total amount of trade done in 
each of the principal mineral industries, and also 
comparing the output of 1882 with that of the first 
half of the present year, and the average prices ruling 
during those periods. This latter is a most im- 
portant point for consideration, as by its aid some 
reasonable forecast can be made for the trade of 
the approaching winter. It will be noticed that in 
nearly every instance the output has increased and 
prices have failen during 1883, pointing to the fact 
that even in America supply is rapidly overtaking 
demand, and perhaps in some instances passing it. 
It is in no wise surprising that this should be so, 
for it is the universal experience that production 
and consumption never progress with the same 
uniformity. When prices rise attention is turned 
to increasing the output, and the reduction of 
prices and the discovery of new markets is neglected. 
On the other hand, when warehouses are full and 
demand is slack, new inventions for cheapening the 
cost of manufacture and new openings for trade are 
sought after, and thus the seller and the buyer 
obtain alternate advantages. In America, with its 
enormous resources, there is no reason to fear any 
permanent check to the volume of trade; while 
native manufacturers are protected, and Europe 
provides a steady influx of population, for which 
there is ample space, and who go with the settled 
intention of prospering, there can be no doubt that 
United States manufacturers can have no cause for 
fear. 

The coal sold in the States in 1882, additional 
to that used locally, and at the collieries, amounted 
to the large total of 87,083,134 gross tons, of which 
29,120,096 tons were Pennsylvania anthracite, 
and the spot value of the whole was 137,976,013 
dols. During the first six months of 1883 the out- 
put was : Pennsylvania anthracite, 14,010,767 gross 
tons; bituminous and all other coals, 30,000,000 
gross tons ; total, 44,010,767 gross tons, the total 
value being 69,024,226 dols. The local and colliery 
consumption ranges from 5 to 6$ per cent. of the 
whole, and if this be included the total product for 
1882 may be stated at 92,219,454 gross tons with a 
value of 146,632,581 dols. 

The principal iron statistics for 1882 are as 
follows: Pig ironmade, 4,623,323 gross tons ; spot 
value, 106,336,429 dols. Iron ore mined, 9,000,000 
gross tons; spot value, 32,400,000 dols. Do- 
mestic tiron ore consumed, 8,700,000 gross tons ; 
spot value, 31,320,000 dols. Imported iron ore 
consumed, 589,665 gross tons. Total iron orecon- 
sumed, 9,289,655 gross tons. The total vadue of 
all iron and steel in the first stage of manufacture, 








excluding duplications, was 171,336,429 dols. The 





fuel consumed in all the iron and steel works, in- 
cluding furnaces, is given as: anthracite, 3,800,000 
gross tons ; bituminous coals, 6,600,000 gross tons ; 
coke, 3,350,000 tons; and charcoal, 107,000,000 
bushels. Of limestone employed as flux there were 
3,850,000 tons with a value 2,310,000 dols. In the 
first half of 1883, the totals are as follows: Pig iron 
made, 2,352,019 tons, value 47,040,380 dols. ; iron 
ore mined and consumed, 4,500,000 tons, value 
12,375,000 dols. ; imported ore consumed 185,000 
gross tons; total iron ore consumed, 4,685,000 
tons. The total spot value of all iron and steel in 
the first stage of manufacture, excluding all dupli- 
cations, was 71,000,000 dols. The fuel used 
was : anthracite, 1,810,000 tons ; bituminous coal, 
3,140,000 tons ; coke, 1,780,000 tons, and charcoal 
38,750,000 bushels. 

The statistics bearing on gold and silver were 
furnished by the Mint authorities. For 1882 they 
were, gold, 32,500,000 dols. ; silver, 46,800,C°0 dols. ; 
total, 79,300,000 dols. ; or an increase of 1,600,000 
dols. over the output of 1881. For 1883 the rate 
of production is assumed equal to that of 1882. 
Petroleum figures as the next in importance, with 
a total for the year of 23,704,698 dols., resulting 
from the sale of 30,053,500 barrels of 42 gallons 
each, worth on the spot 78 cents per barrel on the 
average. During the first six months of 1883 the 
yield fell off to 11,291,663 barrels, while the price 
rose to 1.00} dols. per barrel. In addition to the 
quantity above stated, California produced in 1882 
about 70,000 barrels. 

In the products of less importance it has been 
found impossible in many cases to determine their 
average spot value, and hence their prices at the 
trade centres have been adopted in calculating 
their totals; thus, copper, lead, and zinc are quoted 
at the values ruling at the coast and not at the 
mines. The production of copper in 1882 was 
91,464,232 lb., worth at an average 174 cents per 
pound in New York, 16,038,091 dols. In the first 
half of 1883 the production is estimated at 
58,000,000 lb., worth at an average of 14.65 cents 
per pound 8,500,000 dols. In 1882, 3,325,000 Ib. 
of bluestone, worth 191,187 dols were made, and 
in the first half of 1883 the manufacture of blue- 
stone is estimated at 1,662,500 lb., worth 95,593 
dols. 

In 1882, 132,890 net tons of lead were produced, 
worth at an average value 95 dols. per ton on the 
eastern seaboard, 12,624,550 dols. For the first 
six months of 1883 the production is estimated at 
70,000 net tons worth at 90 dols. per ton, 6,300,000 
dols. The production of metallic zinc in 1882 was 
33,765 net tons, worth at anaverage value of 5.4 cents 
per pound in New York, 3,646,620 dols. During 
the first six months of 1883 the production is esti- 
mated at 18,000 net tons, worth at an average value 
of 4% cents per pound in New York, 1,665,000 dols. 
In addition to the spelter and sheet zinc made in 
the country, there is a large manufacture of zinc 
oxide direct from the ore. In the census year 1880 
the amount of zinc oxide manufactured, including 
that made from scrap zinc, was reported at 
20,121,761 lb., worth 766,337 dols. 

The output of quicksilver for 1882 was 52,732 
flasks, each of 764 Ib. or 4,033,998 Ib. in all, worth 
at anaverage price in San Francisco of 36§ cents 
per pound, 1,487,537 dols. Up to the end of June 
in the current year the production was 1,739,610 lb., 
worth at an average price of 35} cents per pound, 
613,213 dols. During the year 1882, 700,000 Ib. 
of vermilion were made in the United States, 
having a total value of 315,000 dols. 

The production of pure grain nickel in 1882 was 
277,034 lb., worthat 1.10 dols. per pound, 304,737 
dols. There was also a production of 50 per cent. 
copper nickel alloy containing 4582 lb. of nickel 
worth 5040 dols. The total nickel production was 
therefore 281,616 lb., worth 309,777 dols. The 
only nickel reduction works in the United States 
were closed during the first half of 1883. 

Omitting the comparatively unimportant statistics 
of such metals as cobalt, manganese, and chromium, 
we come next to building materials. Of these the 
estimated value for 1882 was: Building stone, 
21,000 000 dols. ; bricks and tiles, 34,000,000 dols. : 
lime, 21,700,000 dols. (at the kilns); and cement, 
3,672,750 dols. The value of the miscellaneous 
minerals is given in the following Tables ; in most 
cases the figures for 1882 only have been obtained, 
the production in 1883 being either not given or 
assumed to be at the same rate as that of the pre- 
vious year. Concerning the totals the author says 
that it is impossible to state the total mineral pro- 
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duct in any form which shall not be open to great 
criticism. It is evident that the production 
statistics of such incongruous substances as iron 
ore, metallic gold, and silver; the spot value of 
coal mined and the market value of metallic copper 
after having been transported hundreds of miles ; 
the spot value of a crude substance like unground, 
unrefined barytes ; and the value of a finished pro- 
duct like a brick (in which the cost of manufacture 
is the leading item) cannot well be taken as items 
in a general summary. The statistics have been 
compiled with a view to giving information on 
those points which are of most interest and utility, 
and are presented in the form usual in the several 
branches of trade statistics. The result is that the 
values stated for the different products are neces- 
sarily taken at different stages of production, trans- 
portation, &c. The following groupings, therefore, 
are presented with a full realisation of the incon- 
gruity of many of the items. 


Values of the Metallic Products of the United States in 1882. 


ols. 

Pig iron, spot value ... 106,336,429 
Silver, coining value ... 46,800,000 
Gold e Ss se ... 32,500,000 
Copper, value at New York City .... 16,038,091 
Lead aS = ... 12,624,550 
Zine ee ee _ 3,646,620 
Quicksilver, value at San Francisco 1,487,537 
Nickel, value at Philadelphia 309,777 
Antimony, value at San Francisco... 2, 
Platinum, value at New York City 1,000 

Total 219,756,004 


Values of some of the Non-Metallic Products of the United 
States in 1882 (all Spot Values, except Chrome Iron Ore). 


Bituminous coal, brown coal, and 


anthracite mined outside of Penn- __ dols. 

sylvania a ues, ... 76,076,487 
Pennsylvania anthracite 70,556,094 
Crude petroleum 23,704,698 
Lime anh ee ‘is — ... 21,700,000 
Building stone ... ee = ... 21,000,000 
Salt a ro — soi 4,320,140 
Cement .. i 7 3,672,750 
Limestone for iron flux 2,310,000 
Phosphate rock ... 1,147,830 
New Jersey marls 540,000 
Crude borax 338,903 
Mica sks sae 250,000 
Crude barytes ... ee ss ss 160,000 
Chrome iron ore, value at Baltimore 100,000 
Soapstone , om 5 90,000 
Manganese ore ... 52,500 
Asbestos ... = suk he ~ 36,000 
Graphite ... -. iss ai A 34,000 
Sulphur ... si yas : si 21,000 
Cobalt ore and matte ... 15,000 
Precious stones, uncut... 12,500 
Asphaltum ‘ 10,500 
Corundum 6,250 
Pumice-stone 1.750 
Total ... 226,156,402 


Résumé of the Values of the Metallic and Non-Metallic 
Substances produced in the United States in 1882. 








dols. 
Metals os se i re 219,756,004 
Mineral substances in forgoing 
Table +s ae bm 226,156,402 
445,912,406 
Other mineral substances, not less 
than ‘ eh ei ae. 8,000,000 
Total 453,912,406 





THE NORTHERN PACIFIC RAILWAY. 

On Saturday last, nineteen years after the pro- 
ject received the sanction of the United States 
Congress, the last spike of the Northern Pacific 
Railway was driven in the presence of a large 
company of invited guests, many of whom, by the 
kindness and liberality of the directors, had been 
brought from Europe. Six invitations were placed 
at the disposal of our Government, and had been 
distributed to the Board of Trade, the Colonial 
Office, the Associated Chambers of Commerce, and 
the Institution of Civil Engineers. The party 
reached Montana, a place a few miles to the west 
of Mullen Pass, on the western slope of the Rocky 
Mountains, in the morning, and in the afternoon the 
third great railway system connecting the Atlantic 
and Pacific was completed amid great enthusiasm 
and the booming of cannon. 

The charter for building the road was granted 
by Congress in 1864, and a company organised in 
Boston, but the public did not take up the shares, 
and as there was no power to issue bonds, no 
money could be raised. In 1869 an amendment 
was passed allowing the company to mortgage its 
road and land grant, and under the management 


of Jay Gould thirty millions of dollars of bonds, 
bearing interest at 7,5 per cent., were disposed of. 
The work of construction began at both ends of 
the route in 1870, and by the fall of 1873, 600 miles 
of track had been laid, of which 450 miles, from 
Duluth to Bismarck, were in operation. Then came 
the financial panic which ruined Jay Gould, and with 
him the company, which was, however, reorganised 
in the interest of the stockholders and creditors, 
by converting its outstanding bonds into preferred 
stock. From 1875 to 1879 the new company did 
nothing to complete the project, but in 1880 they 
were able to obtain a loan of 40 million dollars, 
and building operations were commenced most 
vigorously at both ends, with the result that the 
great intervening gap has been bridged over. 
length of the line is 1980} miles, commencing at 
the head of Lake Superior in the State of Minne- 
sota and extending to Puget Sound. The first 150 
miles pass through an almost unbroken forest, 
after which comes the beautiful agricultural region 
of Western Minnesota, merging into the valley of 
the Red River of the North, a rich prairie from 60 
to 80 miles wide, and embracing an area of 67,000 
square miles, at least 80 per cent. of which is com- 
posed of the best wheat-growing land in the 
country. The Red River forms the boundary 
line between Minnesota and Dakota, and the 
new country which the road is to open begins 
practically at that point. Dakota, which has 
been developing at a wonderful rate of speed during 
the past few years, is larger than any division of 
the United States except Texas and California. 
It contains 153,000 square miles, and across this 
immense tract the railway passes in a direct line 
east and west 294 miles in length. In 1870 the popu- 
lation of Dakota was only 14,000, and for several 
years it grew very slowly, but in 1879 its value as 
a wheat country began to appear, and since that 
time the growth of population has been almost in- 
credible. In the spring of 1883 it was said to be no 
less than 325,000. 

The railway next enters the territory of Montana, 
which contains nearly as much land as Dakota, a 
considerable portion being grazing ground inter- 
spersed with agricultural land in the valleys. The 
central portion comprises the great silver and 
copper mining region, whose yield inprecious metals 
since their discovery in 1862, has only been ex- 
ceeded by that of California. During twenty years 
the entire output has been 170,639,843 dols., and 
in 1882 alone the product was 8,000,000 dols. The 
territory is traversed in its western portion by the 
Rocky Mountains, and in the centre by the Bull, 
Belt, Little Rocky, and other ranges. The railroad 
enters near the centre on the eastern boundary, 
deflects gradually towards the southern boundary 
until it reaches the middle of the territory, where 
it begins to ascend again, and passes out at the 
northern boundary. It then traverses the most 
fertile and attractive sections, passing for 340 miles 
through the beautiful valley of the Yellowstone, 
which seldom reaches a width of three miles, and 
sometimes narrows to two. At its nearest point 
the road is within seventy miles of the Yellowstone 
Park, to which a branch track has been constructed. 

After emerging from Montana the railway tra- 
verses Idaho, which at that point is scarcely more 
than sixty miles wide, and then crosses the Washing- 
ton territory to the north-eastern corner of Oregon. 
This territory comprises nearly 70,000 square miles, 
the eastern portion being almost as productive for 
wheat cultivation as Dakota, while the western is 
covered with a dense forest of fir, constituting what 
is probably the most extensive and valuable timber 
belt inthe world. The finest portion of this is 
embraced in the Puget Sound district, the product 
of whose sawmills alone was nearly two million 
dollars in 1881. The sound itself is an archipelago 
covering an area of over 2000 square miles with 
deep water and secure anchorage. Ocean steamers 
of the largest tonnage can come up to the wharves 
of the principal town, Taconin. 

There are but few heavy works upon the line. 
Of these the principal are two tunnels, one in the 
Belt Mountains 3600 ft. long, and one in the 
Rocky Mountains 3850 ft. long, neither of these 
very formidable lengths. There are two great 
bridges, the Bismarck over the Missouri River, 
and the Ainsworth in Washington Territory. The 
former stands at a great elevation and is over 
3000 ft. long, the cost having been 200,000I. 
It is built upon stone piers. In crossing the 
three summits of the Rocky Mountains the line 





is led by grades of 1 in 45 toa height of 3925 ft., 


The 


but at other parts of the line the gradients do not 
exceed 1 in 100. Nearly the whole length is laid 
in river valleys, and consequently it opens more 
country suitable for settlement than any other of 
the Pacific lines. 

Like all American railroads which go in advance 
of population, the Northern Pacific obtained its 
financial support from grants of land from the 
Government. In the States it received twenty 
sections, each one mile square, per mile of road, 
and in the Territories forty sections per mile, and it 
was not until it acquired power to mortgage these 
grants that money could be raised for its construc- 
tion. The total amount of land thus conveyed to it 
was 46 million acres, of which, in May, 1882, 588,080 
acres had been sold in Minnesota and Dakota at an 
average price of 2.59 dols. ; 5098 acres in Missouri 
at 2.25 dols. ; 8393 acres in the Pacific division 
(chiefly timbered lands) at 3.15 dols. ; 237,829 acres 
in the Peutd’Oreille division at 2.67 dols., and an un- 
ascertained quantity in Montana at 2.60 dols. The 
entire bonded debt amounts to 40 million dollars, 
the preferred stock to 48 million dollars, and the 
common stock to 49 million dollars. The preferred 
stock, which is entitled to a dividend of 8 per cent. 
before any is paid upon the common stock, is being 
gradually redeemed by the proceeds of the land 
sales. The gross earnings of the company during the 
fiscal year ending June 30th, were 8,000,000 dols., 
and the estimated gross earnings for the current 
tiscal year are 15,000,000 dols. There are several 
branch lines in connexion with the railroad, 
although not actually forming part of it, as accord- 
ing to its charter it has not power to build them. 
They have been constructed under the auspices of 
the Oregon and Trancontinental Company, but are 
worked by the Northern Pacific. 





RECENT BOILER EXPLOSIONS. 

Want of space has prevented us from noticing as 
promptly as we should have liked some of the recent 
reports of preliminary inquiries carried out by the 
officers of the Board of Trade under the Boiler 
Explosions Act, 1882, and hence since we last 
treated* of this matter quite a number of these re- 
ports have accumulated in our hands. The last 
report with which we dealt was No. 27, and we 
have now before us reports No. 28 to 44, all deserv- 
ing some notice. Report No. 28 refers to the 
explosion on March 26 last of an old Galloway 
boiler at the Weld Bank Mills, Chorley, this ex- 
plosion causing two deaths. This boiler was 30 ft. 
long by 7 ft. 10} in. in diameter, and was of the well- 
known Galloway pattern, with two furnaces about 
3 ft. 2in. in diameter, and a combustion chamber 
with flat top and bottom supported by Gallo- 
way tubes. The age of the boiler is unknown, but 
the owner of the mill where it blew up (Mr. Thomas 
Saville) purchased it second-hand in 1873, and it was 
repaired in 1878, and again in December, 1881, 
these last repairs being necessitated by the furnace 
crowns coming down due to the fires being lighted 
before the water was sufficiently high in the boiler. 
Except during the repairs just mentioned, the 
boiler appears never to have been inspected by 
any competent men. The failure of the boiler was 
caused by the sudden collapse of the furnace and 
flue from end to end on the left-hand side of the 
boiler, this collapse occurring at a time when the 
pressure was stated (and apparently correctly) to 
be but 181b., and very shortly after the boiler had 
been rapidly cooled down by first opening the 
blow-off cock and then running in cold water 
through an inlet situated on the left-hand side of 
the boiler and about on the level of the furnace 
crowns. The ordinary pressure at which the boiler 
was worked is stated to have been 45]b., and Mr. 
G. Carlisle, who is the reporter in this case, attri- 
butes the collapse to the strains induced by the 
sudden cooling above described. There can be 
no doubt that the treatment which the boiler 
had received was extremely injudicious, and cal- 
culated to produce damage, at the same time, 
from other information which has reached us, we 
believe that the boiler was one which was thoroughly 
worn out and quite unfitted for the pressure at which 
it was worked. From certain features it was evi- 
dently one of Messrs. Galloway’s very early make, 
and was probably over thirty years old. This ex- 
plosion is in fact but another instance of the folly 
of working second-hand boilers of unknown history 
without very careful and thoroughly competent 
periodical inspection. 











~* See the last volume of ENGINEERING, page 490, 





Sept. 14, 1883. ] 


ENGINEERING. 


241 











Report No. 29, which is also by Mr. G. Carlisle, 
deals with the failure on the 10th of April last of a 
Lancashire boiler at the Huyton Iron Works, 
Lancashire, owned by Messrs. Maybury, Marston, 
and Sharpe. This is another case of working a 
second-hand boiler of unknown age, it having been 
purchased by its present owners in 1881, and being 
supposed to have been made by Mr. Goodfellow, 
of Hyde, at some unknown date. The boiler was 
insured with the Mutual Boiler Insurance Company, 
Limited, Manchester, and is stated to have been 
thoroughly examined by them in December, 1880, 
and December, 1882, this last examination being 
made during repair, and there having been inter- 
mediate partial examinations. Since its purchase 
in 1881, also, the boiler appears to have been fitted 
with a new front and new first and second rings in 
the furnaces, and although it is not quite clear from 
the report when these repairs were effected, yet it 
seems probable that it was during the latter part 
of 1882. The failure of the boiler, which was 
happily unaccompanied by injury to life or limb, 
occurred in the form of a collapse and rupture of 
the right-hand furnace crown. The boiler was 30 ft. 
long and 7 ft. in diameter, but the diameter of the 
flues is not given. The first and second circum- 
ferential seams from the front end are ordinary 
lap joints, but at the remaining seams the flues are 
stiffened by T-iron rings, and there are besides 
three Galloway tubes in each flue. The rupture 
took place at the second seam (not counting the 
junction with the front plate) from the front, there 
being stated to have been plenty of water in the 
boiler at the time and the pressure being 50 lb., 
although the safety valves were loaded to 70 lb. 
Mr. Carlisle states that in his opinion the ‘‘explosion 
‘* was due to the excessive strain thrown upon the 
‘* seams, and the flattening tendency of the top of the 
‘¢ furnace caused by thesudden contraction of the top 
‘* of the furnace and flue, in consequence of the fur- 
‘* nace door being open for a period of from five to ten 
‘¢ minutes whilst the furnace was being cleaned, the 
‘*dampers being open at the same time. Similar 
‘contractions on previous occasions may possibly 
‘‘have caused cracks between the rivet holes and 
‘the loosening of the rivets of the longitudinal 
‘¢seams, which I have observed existed, and which 
‘hive been of frequent occurrence hitherto in this 
‘* boiler.” We cannot say that this explanation is 
altogether satisfactory to us. The clearing of fires 
is a necessary operation, and is not usually con- 
sidered to give rise to danger of explosion. What 
we regard as more important ig that the furnace 
was without stiffening rings or flanged seams, and 
that the failure took place at the seam where the 
new rings, put in apparently in 1882, joined the 
portion of the tube which was not renewed, and 
the constant trouble which appears to have been 
experienced at this seam rather points to injury 
during the carrying out of the repairs. The 
sketches attached to the report do not enable us to 
judge whether or not the boiler ends were too 
stiffly or were insufliciently stayed longitudinally, 
but there is no doubt much force in Mr. Carlisle’s 
remark at the end of his report that the weakest 
seams of the flues(and the seam which failed was 
probably the weakest) would be likely to excessive 
strain due to expansion and contraction. Mr. 
Carlisle also calculates that the furnaces, even if 
perfectly cylindrical, would only have an ultimate 
strength, by Fairbairn’s formula, of 100 lb. per 
square inch, so that the boiler was unfitted for 
the pressure at which it was worked. 

The next explosion dealt with (report No. 30) is 
that of a locomotive boiler which occurred at the 
Solway Hematite Iron Works, Maryport, on May 
3rd last, causing two deaths. The boiler was one 
made in 1868 by Messrs. A. Barclay and Sons, of 
Kilmarnock, and it only appears to have been re- 
paired in November, 1881, by Messrs. Fletcher, 
Jenning and Co., of Whitehaven, who in returning 
the engine to its owners stated that although they 
had repaired the boiler as directed, they did not 
consider it safe for the pressure at which it was 
worked. The working pressure ranged from 100 1b. 
to 120 lb. per square inch, and the explosion was 
caused by excessive grooving along the longitudinal 
seams, a condition of things which competent in- 
spection would of course have discovered. Boilers 
of this class should certainly have their tubes 
periodically removed or partially removed so as to 
afford opportunity for thorough internal examina- 
tion. 





Report No. 31 treats of the explosion of a 
vertical boiler with plain conical firebox which oc- 





curred at the Bonnymuir Malleable Iron Foundry, 
Bonnybridge, Stirlingshire, on April 11th last. The 
boiler was one which Mr. Campbell Ferguson, the 
owner of the foundry, had bought second hand in 
1877, but neither its age nor its maker could be 
traced. It was under nocompetent inspection, but 
some slight repairs had been done to it about twelve 
months and nine months prior to the explosion. 
The plates were in fair condition, but an examina- 
tion of the fragments after the explosion revealed 
a most scandalous piece of work at the bottom cir- 
cumferential seam where the primary fracture oc- 
curred. To quote the words of the report, it would 
seem that ‘those who made the boiler cut the fur- 
‘* nace mouth and punched all the holes in the shell 
‘* and firebox, before putting them together, and on 
‘‘ finding them blind when the parts were put in 
‘¢ position, they marked off and punched the second 
‘* set, andcovered the defects by the angle iron which 
“¢ formed the base of the boiler. There is evidence, 
‘* too, that those who committed this iniquity tried 
“¢ to hide it from others, for I found the blind holes 
** filled with punchings evidently from the same 
‘* plate.” The average width of the metal left be- 
tween the double set of rivet holes was less than 
} in., and it was moreover injured by the double 
punching. When the explosion occurred the shell 
ripped through this seam for about half its circum- 
ference, and then tore from top to bottom in four 
places, the uptake tube being also torn through at 
the root of the bottom flange. The pressure just 
prior to the explosion is stated to have been 60 Ib., 
and to have been then increasing. The safety 
valve was most defective ; it was too small, was of 
a bad pattern, and was loaded by a Salter’s spring 
balance and a lever, the latter being so propor- 
tioned that the load on the valve was 1.57 times the 
amount shown by the spring balance, a most faulty 
arrangement, and one which had misled the owner of 
the boiler as to the pressure at which it was being 
worked. It is to be hoped that there are but few 
boiler-makers who would be guilty of sucha culpable 
act as using a spoilt plate in the way above de- 
scribed, and that there are still fewer boiler-shops 
where such work would pass undetected. The 
defect could not be seen after the boiler was 
finished, and as Mr. Traill remarks in a note to the 
report on this explosion, the fact that a_ boiler 
could be made with such a defect “‘ shows the ab- 
solute necessity ‘‘ for efticient inspection during 
construction.” 

Report No. 32 relates to the explosion of another 
second-hand boiler, this being one of the egg- 
ended under-fired type, which exploded at Mr. 
Lyle’s Victoria Mineral Water Works, Chester, on 
May Ist last. This boiler had been bought,second- 
hand by Mr. Lyle’s predecessor in the Business, 
Mr. Blecock, sixteen years ago, and as it was then 
tested to 100 1b. per square inch, it was probably 
in good order. Three years ago Mr. Blecock sold 
this boiler and an engine to Mr. Lyle for 6/. The 
boiler was 9 ft. long by 2ft. 8in. in diameter, and 
the safety valve was loaded to 421b. per square 
inch. The plates had originally been 2 in., but 
the pitting and furrowing were extensive, and 
the boiler was thoroughly worn out, the plates 
being actually in holes in some places when the 
scale was knocked off. Fortunately no one was 
killed by the explosion, but Mr. Lyle was severely 
scalded and bruised. The explosion was, in 
fact, one which would with certainty have been 
prevented if the boiler had been under competent 
inspection. 

The explosion of another second-hand boiler is 
dealt with in report No. 33, the boiler in this case 
being one of the return-flue type, which exploded 
on board the tug-boat ‘‘ West Dock,” Hartlepool, on 
May 12 last, fortunately without causing fatal 
consequences. The age of the boiler is unknown, as 
is also the name of the maker. It appears, however, 
that second-hand boilers were put in the vessel in 
1867, when the tug belonged to the North-Eastern 
Railway Company, and as there is no record of 
their having been changed since, the exploded 
boiler must certainly have been over sixteen years 
old. It was worked at 12 1b. pressure. The ex- 
plosion was caused by rupture at a place where 
the plates were greatly corroded; and Mr. T. J. 
Richards, who is the reporter in this case, states 
that the condition of the plates was such that 
the boiler was unfit for any steam pressure what- 
ever. This is again an instance where competent 
periodical inspection would have prevented the 
catastrophe. 

The next report, No. 34, relates to the explosion 





of a Cornish boiler at Messrs. James Davie and 
Sons’ foundry, Stirling, this explosion causing five 
deaths besides severe injury to several men and much 
destruction of property. The boiler was about 21 ft. 
long by 54 ft. diameter, and had a flue 3 ft. in dia- 
meter, both flue and shell being of 2 in. plate, and 
the flue having plain lap joints and no stiffening 
rings. The explosion was caused by the collapse of 
this flue from end to end and the consequent rup- 
ture of the front end plate, Mr. Samson, who is the 
author of the report, attributing this collapse to 
overheating caused by lowness of water, the 
attendant, he considers, being probably deceived 
by a false indication in the gauge glass due to 
the bottom cock being closed. This cock was 
partially blocked by incrustation, so that a 
slight movement from the full open positions 
would close the passage. The working pressure 
was supposed to be 40 lb., but the only safety 
valve with which the boiler was fittted had a top 
spindle passing through a jacketted gland, and 
in the condition in which the valve was found it 
required 22? cwt. to push the spindle out of the 
gland. The packing on the gland was dry and 
hard, and although, as Mr. Samson points out, it 
is by no means certain that the spindle was not 
much more free in the gland prior to its being 
perhaps bent by the explosion, yet the construc- 
tion of the valve is altogether one to be strongly 
condemned as utterly unfitted for use. 

Report No. 35 also deals with a case in which a 
collapse was caused by overheating. The boiler 
in this case was one of the Lancashire type, at Mr. 
Thomas Marsden’s Valley Paper Mills, Smithies, 
near Barnsley, which failed on June Ist last, causing 
two deaths. The boiler was insured by the Boiler 
Insurance and Steam Power Company, Limited, of 
Manchester, and it had been partially inspected by 
one of that company’s inspectors while undergoing 
repairs, about three weeks before the collapse ; 
while it was also examined both internally and ex- 
ternally on May 29th, or three days before the ex- 
plosion. The report in this case is a somewhat long 
one, and we cannot spare space to summarise it here, 
but we may state that both the author of the report 
and Mr. John Waugh, of Bradford, who examined 
the boiler on behalf of the coroner, agree in con- 
sidering the shortness of water to have been pro- 
bably caused by leakage at the blow-off cock joint, 
which was so shielded by a front wall that it could 
not be seen, while the state of the gauge glass 
fittings—the top cock being blocked—caused a 
false indication to be given. We are somewhat 
surprised that in this report the construction of the 
flues is not commented upon. The boiler, which 
was worked at 45 1b. per square inch, was 36 ft. 
long, the flues were 36 in. in diameter, and made of 
plates originally ,7, in. thick, lap-jointed and single- 
rivetted both longitudinally and transversely. One 
flue was stiffened by two angle-iron rings, and the 
other by one whole and one half ring, the latter 
being the flue which collapsed. The half ring in 
this case embraced the lower half of the flue a 
short distance behind the bridge, while the collapse 
took place directly over the bridge and the 
half of the grate next it. Had the flue been con- 
structed with flanged seams the results would 
probably have been very different. It has now 
been so thoroughly proved that the employment 
of flanged seams or of Bowling or Bolton hoops at 
every circumferential joint have such an important 
effect in localising a failure caused by overheating, 
that the use of these means of stiffening flues, even 
in cases where the flues are without them of appa- 
rently sufficient strength while in good order, is 
most earnestly to be recommended. It is worthy 
of note that in this Barnsley explosion the fusible 
plugs with which the flues were fitted did not act, 
and the author of the report, Mr. Ramsey, suggest 
the possibility of the melting point of the metal 
having been raised by frequent reheating. He 
remarks, however, that the metal had the appear- 
ance of having been raised nearly to the melting 
point, and we should suggest that the failure of the 
plugs to act has probably been caused by their 
being encrusted on the fire side with a partially 
non-conducting coating. With some classes of fuel 
such a coating is readily formed in fusible plugs, 
and we have frequently commented on the necessity 
of such plugs being periodically examined, and 
cleaned on both the tire and the water side if it is 
desired to secure their efficiency. When properly 
looked after we have never found them fail to act, 
but like all boiler fittings they require regular 
attention. The demands upon our space this week 
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EDISON’S ELECTRIC LIGHT FITTINGS. 


compel us to defer to another occasion the con- 
sideration of the remainder of the reports on boiler 
explosions now in our hands. 


THE BRITISH ASSOCIATION. 








THE ‘fifty-third annual meeting of the British | 
Association for the Advancement of Science will be | 
held at Southport from the 17th tothe 27th of this | 


month. The public business will commence on 


Wednesday, the 19th, at 8 p.m., when Sir William | 


Siemens will resign the chair, and Professor Cayley, 
the president-elect, will deliver his inaugural ad- 
dress. On Thursday evening there will be a soirée ; 
on Friday evening a discourse ‘‘On Recent Re- 
searches on the Distance of the Sun,” by Professor 
R. §. Ball, Astronomer Royal for Ireland; on 
Monday evening, September 24, a discourse ‘‘ On 
Galvanic and Animal Electricity,” by Professor 
J. G. McKendrick, Professor of Physiology in 
the University of Glasgow; on Tuesday evening 
there will be a soirée, and on Wednesday the con- 
cluding general meeting. The arrangements for the 
sectional meetings are not yet complete, but we are 
enabled by the kindness of the secretary, Mr. 
Trueman Wood, to give a sketch of the programme 
in Section G, the one which carries the greatest in- 
terest for our readers. The following papers are 
expected to be read: ‘‘On the Mersey Tunnel,” 
by Mr. Douglas Fox ; ‘‘ On the Portrush Railway,” 
by Mr. Alexander Siemens and Dr. E. Hopkinson ; 
‘© On Electric Launches,” by Mr. E. Reckenzaun ; 
‘On Nest Gearing,” by Mr. Fleeming Jenkin; ‘‘On 
the Manchester Ship Canal,” by Mr. Leader Wil- 
liams ; ‘‘ On Slate,” by Mr. Darbyshire ; ‘‘On an 
Electrio Tramcar,” by Mr. Holroyd Smith ; ‘‘ On 
the Progress of Barrow-in-Furness,” by Mr. J. H. 
Greathead ; ‘‘On Injector Hydrants for Fire Ex- 
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tinction,” by Mr. Walter Brown ; ‘‘On the Brooklyn 
Bridge,” by Sir F. Bramwell. In addition to these 


the Committee on Patent Law will present their | 
report, and it is to be hoped that the Committee | 


on Screw Gauges will do the same. 


week’s work is provided in the section of mechanical 
science, and that the subjects all relate to matters 
| of novelty. It was anticipated that the account 
of the Portrush Railway would have derived addi- 


| from it. 
It will thus be seen that a very full and interesting | 


'sulphur and illuminating oils. 


tional interest from the fact of its having been | 


| formally opened, but owing to the death of the | 
| trade may arise from this natural product. 
| been postponed for a fortnight. The holiday side | 
| of the programme has not been neglected, and a | 


| Lord Chanceller for Ireland, the ceremony has 


| large number of excursions have been organised to 
places of beauty or historic interest in the neighbour- 
hood. These are by no means scarce, and include 
the seats of the Earls of Derby and Lathom, Win- 
| dermere and Furness Abbey. Among the more 
| business-like excursions are one to the Liverpool 
| Docks, and one to the Salt Works of Cheshire. 


NOTES. 
Tue BiruMen or JuDEA. 

AN interesting investigation of the nature of this 
natural product of Judea and the Dead Sea has 
been made by M. B. Delachanal, who has communi- 
cated his results to the French Academy of Sciences. 
It is employed in Palestine as an insecticide on the 
vines, and hence the recent attention it has at- 
tracted in France where savants are still engrossed 
| with the problem of fighting the phylloxera. Some 
| kilogrammes of the bitumen were procured from the 
| French consulat Jerusalem by M. de Lesseps, and on 
| this M. Delachanal has operated. He finds the pre- 
| sence of a considerable quantity of sulphurin its com- 

















position. It isa deep brown colour, nearly black, and 
of a friable nature. It contains 27 per cent. of oil, 
which is nearly colourless and of the nature of 
petroleum. A solid paraftine can also be extracted 
The result of these experiments is that 
the bitumen of Judea, if it prove efficacious as an 
insecticide, may also be turned to good account by 
the manufacturing chemist in the production of 
The presence of 
sulphur in its composition appears to assign to it a 
mineral, not organic, origin. Should the Dead Sea 
Canal be constructed itis probable that a profitable 


BIoLoGicaL STATION AT GRANTON. 

As an outcome of the Fisheries Exhibition held 
at Edinburgh last year, and further enforced by 
the extraordinary success of the International 
Fisheries Exhibition now being held in London, a 
scheme has now been fully matured by members of 
the Meteorological Society of Scotland and the 
Royal Society of Edinburgh for establishing a bio- 
logical station at Granton on the Firth of Forth, 
which is to be called ‘‘The Edinburgh Marine 
Station for Scientific Research.” In addition to 
the biological investigations which will be carried 
out at the Granton station, and which will be very 
extensive and varied and of the greatest scientific 
and practical value, there will be instituted a very 
complete series of observations on the temperatures 
of the surface water and of the bottom and inter- 
mediate waters at fixed points of the Firth and at 
stated intervals throughout the year. It is intended 
also that a note shall be laid down on the Admi- 
ralty charts of the nature of the bottom and of the 
deposits throughout the whole region; and a 
record of the animals living upon them is also to 
be attempted, so as to arrive at a complete scientific 
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description of the bottom of its deposits. The 
we need not enlarge; amongst other things it is to be 
furnished with a steam launch, fitted for dredging 
purposes, and the making of hydrographic observa- 
tions. According to the design already fixed upon, 
the launch is to be built on the plan of the steam 
pinnace that accompanied the Challenger during her 
cruise a few years ago, and will be provided with 
a separate engine for hauling in the dredges. Of 
course, a large amount of money will be required for 
carrying out this important scheme, but the com- 
mittee entrusted with its organisation are quite con- 
fident of success attending their effortsin that respect. 
Mr. Murray, of the Challenger Commission, is the 
leading spirit of this most interesting project. 

AN INTERNATIONAL SocreTy OF ELECTRICIANS. 

An International Society of Electricians which 
has been founded in Paris, under the honorary 
presidency of the Minister of Posts and Telegraphs, 
may be regarded as an outcome of the Electrical 
Exhibition of 1881. Since that year a number of 
electricians have been in the habit of dining 
together once a month, and in June last, these 
informal meetings were consolidated into a Society, 
for the formation of which a Committee has been 
appointed. Two members of this Committee, M. 
G. Cabanellas, and M. de Meritens, prepared 
reports describing the object, scope, and expected 
position of the Society, and a set of rules were 
drawn up and approved of by the Committee. The 
first article of the statutes states that the Inter- 
national Society of Electricians will admit any 
Frenchman or foreigner who in any manner—gene- 
ral, scientific, industrial, or commercial—interests 
himself in the theoretical or applied development 
of electricity. The objects of the Society are: To 
accumulate by communications and discussions, 
information and documents concerning the progress 
of electricity ; to popularise and extend the use- 
fulness of this form of energy, by meetings, pub- 
lications, conferences, premiums in instruments 
or in money, or by any other means. The Society 
will consist of honorary members, ordinary members, 
and foundation members. The first will be ad- 
mitted by virtue of their distinguished abilities and 
labours, and the last, those who enter as ordinary 
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station is to be complete in many details on which } must be preceded by the recommendation of two 


members before the 15th of October next. 


ordinary members. The annual fee is fixed at 
20 francs, which may be compounded by one life 
payment of 250 francs. For the present the meet- 
ings will be held on the first Wednesday of each 
month from the lst of October to lst of July. A 
journal will be published in connexion with the 
Society, the office of which is at 99, Rue de Grenelle, 
Paris. 
ORGANIC COMPOUNDS IN THE SUN. 


The third volume of the Royal Engineers Insti- 
tute Occasional Papers, recently published, con- 
tains a very interesting communication from Cap- 
tain Abney, upon a new method of spectroscopic 
analysis as applied to the investigation of solar 
physics. Captain Abney’s and Colonel Festing’s 
combined investigations referred to that part of the 
spectrum lying beyond the extreme visible limit at 
the red end, the energy of which can be made ap- 
parent under certain conditions, and the dark lines 
beyond this limit may be photographed and thus ac- 
curately mapped out. As an illustration of the prac- 
ticability of this, Captain Abney described a very 
beautiful experiment suggested by the permea- 
bility of ebonite to the energy of certain rays, as 
shown by experiments with the photophone. He 
arranged an arc light so that the image of the 
carbon points and of the arc, were thrown on the 
focussing screen of the camera, and he then inter- 
posed between the light and the plate which was 
sensitive to dark radiation, ascreen of ebonite. The 
success of this interesting experiment proved that 
ebonite is transparent to the dark rays beyond the 
red end of the spectrum. Experiment showed that 
in this region very few metals have any lines, those 
fusing at very low temperatures, such as sodium, 
potassium, and calcium alone giving indications, and 
this suggested that the dark lines seen must be due to 
other and probably compound bodies. Commencing 
with water, Captain Abney ‘and Colonel Festing 
examined the spectra of a large number of com- 
pounds, some of them highly complicated, and 
after their experiments had been completed, they 
compared the spectra they had obtained with the 
solarspectrum. The coincidence observed by these 
comparisons led tothe ‘‘ inevitable conclusion that 





we must have some derivation of benzine and 
ethyl present either in our atmosphere or in the 
sun.” Solar spectra taken at different times of the 
day proved the former supposition to be untenable, 
although Captain Abney states that recent experi- 
ments lead him to believe that such derivations exist 
in space. These investigations largely confirm, and 
are confirmed by, those of Dr. Huggins, on the com- 
position of cometary matter. Dr. Huggins has 
shown by the spectrum the existence of hydro- 
carbons not only in comets, but also in neboulus 
matter, and his results accord with those of Captain 
Abney and Colonel Festing, whence Captain 
Abney deduces ‘‘that there is no doubt whatever 
in my mind that as spectroscopic science advances, 
so we shall be able to place more and more com- 
pounds in the stars, in the sun, and in cometary 
matter.” 


THE ForTHCOMING ELECTRICAL CONGRESS. 


A report to the Lords of the Committee of Council 
on Education by the Committee of Advice with 
respect to the International Congress for the Deter- 
mination of Electrical Units to be held at Paris in 
October, 1883, has just been published, a committee 
of eminent electricians and others, including Sir 
W. Thomson, Sir W. Siemens, Professor Stokes, 
Mr. J. F. Moulton, Professors Adams and Foster, 
Lord Rayleigh, Captain Abney, and Mr. Preece. 
After rehearsing the resolutions of the Inter- 
national Conference at Paris in 1882, the Com- 
mittee point out with respect to a new determi- 
nation of the ohm that Lord Rayleigh’s experiments 
at Cambridge have attained a greater degree of 
accuracy than that resolved upon by the Conference 
of 1881 (namely 1 in 1000), and hence the Com- 
mittee are of opinion that, as far as the determi- 
nation of the ohm is concerned, it is unnecessary 
to advise the Government to take any steps in the 
matter until further researches raise fresh questions 
relating to it. With regard to the resolution of the 
Conference that the different Governments should 
organise regular observations on the behaviour 
of atmospheric electricity, the Committee point 
out that continuous observations have been 
made for some years at Greenwich and at Kew, 
and without more detailed instructions as to the 
international observations proposed, the Com- 
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mittee is not in a position to recommend any 
further steps on the part of the English Govern- 
ment. With regard to the proposal of the Con- 
ference that proper studies should be made of the 
lightning and earth currents on telegraph lines the 
Committee await more detailed instructions, and 
announce the desire of the Post Office delegates to 
give the matter their earnestattention. As to earth 
currents these are observed regularly at Greenwich 
on two lines nearly at right angles to each other ; 
and the Post Office get returns of observations 
from different inland stations. The Committee 
propose to submit the Post-Office plan of observing 
these to the Congress with a view to its general 
adoption if approved. They also recommend the 
taking of observations on Sunday on those lines 
where the staff is necessarily present, and the 
number of messages very small. The most im- 
portant suggestion of the Conference, namely, the 
establishment of a network of lines to automati- 
cally register meteorological changes at a central 
station is deprecated by the Committee on the 
score of expense. They consider that the time has 
not arrived yet for any such outlay. The Com- 
mittee also deal with the question of periodical 
inspection of lightning rods, a practice carried on 
by the War Oftice onits buildings ; and they point 
out that no central authority exists in England 
for this purpose, although such a course is ad- 
visable. The sixth resolution of the Conference 
implied that the returns of storms and their effects 
on telegraph lines and buildings should be subject 
to statistical examination ; and the Committee re- 
commend that the Meteorological Oftice should 
issue forms of questions to meteorological observers 
in different parts of the country w.th a view to 
collect the desired information. The Post Office 
are able to gather the necessary tacts about 
telegraph wires. With reference to the effects of 
lightning on telegraph lines the Post Oftice authori- 
ties promise to adopt any form of questions formu- 
lated ; and the Committee recommend that the 
Indian and Colonial Administrations should also 
adopt the same questions. As to the new standard 
of light, the Committee fully recognise the need of 
one ; and await the report of the Committee of the 
British Association now considering the matter. 
The Committee conclude by recommending that 
Great Britain should be represented at the ap- 
proaching Congress to bring the views of the Com- 
mittee to the notice of the delegates, and to aid in 
establishing international accord in electrical 
science. 





EDISON ELECTRIC LIGHT FITTINGS. 

On page 242 we give illustrations of some of the 
fittings used by the Edison Company for Isolated 
Lighting in America, They do not present any great 
novelty, but they are interesting as showing the latest 
practice of oue of the very few companies which has 
secured a commercial success. Fig. 1 is a view of the 
junction of a main line and branch line within a build- 
ing. Each is laid under a wooden moulding provided 
with two grooves on its under side, and the junction 
is made at a block situated at the intersection of the 
two lines. Each of the branch circuits is pro- 
vided with a safety catch consisting of a short 
piece of lead which will melt at a temperature 
between 450 deg. Fahr. and 500 deg. Fahr., or 1700 
deg. lower than the point at which the copper 
conductors will give way. This is enclosed in a brass 
case similar in shape to the brass band fixed to the 
neck of an Edison lamp, and connects the two ter- 
minals with which that case is provided, standing in 
the same relation to them that the carbon filament 
does to the terminals of a lamp. When the wire is 
fused by the passage of an abnormal current it can be 
instantly renewed by withdrawing the case and insert- 
ing anew one. The branch moulding at the left-hand 
side of the figure is shown drawn back a short distance 
to display the relative positions of the two conductors 
beneath it. 

Fig. 2 is a combined electric and gas bracket without 
any swivelling arrangement. The lamp has an opal 
shade over it and is provided with the old form of 
key socket. A more recent arrangement is shown 
in Fig. 3. Here the two conductors are made fast to two 
screws, one of which is connected to a plate on which 
the bottom terminal of the lamp socket rests, and the 
other to a spring bracket which touches the hollow 
screw that receives the screwed neck of the lamp, 
except when it is moved out of contact with it by a 
cam on the end of the key. Under these conditions 


the circuit is broken and the lamp extinguished. The 
bracket shown in the figure is a swivelling one, the 
connexion between the fixed conductors and the 
movable ones being made by springs and two cylin- 
drical rubbing surfaces. 


Fig. 4 shows three lamps 








enclosed in a strong globe or lantern. This arrange- 
ment is suitable for use in exposed positions and in 
mines, in which latter case the globe can be filled with 
water to prevent the ignition of firedamp by sparks 
and minute arcs. 


ENGERT’S BOILER. 

Weillustrate this week on page 243 a boiler embody- 
ing a number of novel features ; it was designed by 
Mr. A. C. Engert and constructed by Messrs. Fraser 
and Fraser, of Bromley-by-Bow, and has been in daily 
use at the works of the designer in Three - Mill- 
lane, Bromley, for over nine months. On refer - 
ence to our illustrations it will be seen that the boiler 
consists of a cylindrical shell 7 ft. in diameter and 
16 ft. 6 in. long, having two flat ends secured to the 
shell in the usual manner. Inside the shell are 
arranged two flues, the upper 4 ft. 8in., the lower 
4 ft. Gin. wide and each 10 in. high. The two flat 
sides of these flues are connected and stayed by a 
number of short 34 in. tubes, placed 9 in. apart, and 
the upper flue is widened out to a bellmouth in front 
to receive the firegrate. This bellmouth-shaped 
furnace is strengthened by wrought-iron rings being 
inserted in each joint about 12in. apart. Close 
to the back end of the boiler but independent from 
it, is set a feed water heater or tank, 4 ft. 8 in. 
wide, which forms the top and partly the back of 
the flue chamber at the back of the boiler. This tank 
is open to the atmosphere, water runs into it from 
the supply tank through the pipe %, while a stand- 
pipe e communicates with the outer atmosphere, and 
a third pipe m, communicating with the steam space of 
the boiler, conveys steam to the horizontal heating pipe 
n, Which is about 4 in. in diameter, and is placed di- 
rectly above the pipe ; the water is conveyed to the feed 
pump, this pump being placed on the brickwork by the 
side of the heating tank. At pis the blow-off which is 
opened daily to discharge the deposit formed in the 
tank. The waste steam from the heating pipe 7 is con- 
veyed by a small pipe to a steam jet below the grate. 

The object of this open feed tank is principally to 
separate from the water all the gases which it has 
absorbed, and which in a closed heater would enter 
the boiler, where their presence is certainly not desir- 
able, Mr. Engert’s opinion being that the violence of 
explosions is considerably increased when a mixture 
of steam and gases has collected in a boiler; moreover, 
the presence of air increases corrosion of the plates, 
and if the boiler works in connexion with a condens- 
ing engine, increases the difficulty of maintaining a 
good vacuum, which in case of the engine supplied by 
the boiler under notice is excellent. 

The boiler was originally set in one large chamber 
with no subdivisions or flues, and with 6 in. of flue 
space at the closest place, an arrangement which 
admits of perfect external examination ; but it was 
found in this case that the heat of the combustion 
gases was not sufliciently absorbed by the boiler, and 
that with a large chimney and a long and very large 
main flue, the fuel required to heat the brickwork 
was unproportionately great compared to that re- 
quired for producing steam in the boiler. The setting 
was consequently subdivided into three flues, as shown 
in our illustrations. It was also very soon found that the 
high box above the grate formed by the bellmouth shape 
of the flue was not advantageous and awater box of the 
shape shown in dotted lines at A was fixed in the bell- 
mouth, it being the intention of the designer in future 
boilers to make the top of the box straight, which 
will also give less liability of leakage in the joints above 
the fire. 

The grate, as will be noticed, is placed slanting con- 
siderably towards the front, the bars being turned up 
about 34 in. in front to prevent the fire from sliding 
off the grate. Very little air space is allowed below 
the grate and no ashpit, all the ashes sliding down 
the steep incline as soon as they drop through 
the bars. The products of combustion pass along the 
flat flue, setting up a rapid circulation through the 
vertical tubes, turn down at the back under the heat- 
ing tank, travel forward through the lower flue, again 
impinging on a number of tubes, and at the front end 
descend by the box B into the brick flues, passing 
first along the right-hand side, coming to the front 
under the boiler, and finally passing into the main flue 
by the passage along the left. In a new boiler the 
brick flues will be arranged so that the gases pass along 
the bottom first, and afterwards along the sides, 

In front of the bars is hinged an iron shutter C, pro- 
tecting the part above the grate from any cold air 
draughts ; this shutter or curtain is connected to the 
damper in such a manner by means of achain, that the 
former cannot be lifted until the latter has been shut 
down, and while the curtain is being lifted up for 
firing, the damper is being closed. A large cast-iron 
box door with air slides, and open at the bottom to 
admit air to the bottom of the grate, encloses the whole 
of the firebox front. Just below the bars the in- 
ventor uses by preference a slight steam jet, im- 
pinging on the incandescent fuel on the grate, to assist 
the draught and also to prevent the formation of 











clinkers. The effect of the internal curtain is very 
marked, there being, as a rule, not a trace of smoke 
issuing from the chimney, and even a moment after 
firing we have only been able just to discover a slight 
colour in the gases moving away ; in short, the boiler 
either does not produce or it consumes its own smoke, 

The general particulars of the boiler are as follows ; 
Length, 16 ft. Gin,; diameter, 7 ft. ; top flue, 4 ft. Sin, 
wide, 10in. high ; bottom flue, 4 ft. 6 in. wide, 10 in, 


high. Each flue is fitted with thirty-three tubes 34 in, 
in diameter and 10 in, effective length. 
sq. ft, 
Heating surface: Internal flues and tubes 361.7 
External on shell . 21660 
Total 577.7 
a, Grate surface, with long bars 18.9 sq. ft. 
a" »»  Withmedium bars 17 " 
ess with short bars.. 13 a 
Proportion of grate (a) to heating surface 1: 30.5 
” ” 4 ” 1; 34 
: 44.4 


” ” (c) ” 1 
Area of water surface ; se 110 sq. ft. 
A series of carefully conducted trials were made 
with the boiler described above at Messrs. A. C, 
Engert’s works, the first with good, but not exceed- 
ingly good, results. Both Nixon Navigation and hard 
Staffordshire coal were used alternately, The trials 
extended over eight or nine hours each time, coal 
being weighed and water carefully measured, and 
observations being taken every quarter of an hour. The 
evaporation, however, in no case exceeded 101), of 
water per pound of coal, water being used from a 
tank at a temperature of about 70 deg. and converted 
into steam at an average pressure of 45 1b, per square 
inch. Particulars of two of these tests are given in 
the Table below. In all these tests the stoking was 
Date .. 
Duration 


March 9, 1883. June 8, 1883. 
8 a.m, to 4.30 9a.m. to5 pam. 
p-m.=84 hours = 8 hours. 
Steam: Steam pressure, maxi- 


mum .. se .. 49 1b, per sq. in. 48 Ib. per sq. in. 
Steam pressure, mini- 
mum is ee we 32 Oy, Pe 
Steam pressure, mean... 39.7 ,, ma sa a 
Coal: Total coal weighed out .. 1120 Ib. 1232 Ib. 


(Nixon's Steam (Hard Stafford- 


Navigation) shire). 
Weighed back, coal 5 lb. 28 Ib. 
Ps » cinders .. 138 ,, 66 ,, 
Weight of coal equivalent 
to coal and cinders 
weighed back ‘ ae 44,, 
Net coal used - - 1060 ,, 1160 ,, 
Coal burnt per hour. 124.7 ,» 145 ,, 
cn »» persquare foot 
of grate per hour i ee TP ee 
Grate surface - si és 17 sq. ft. 13 sq. ft. 
Water, total quantity evaporated 1040 gals. 1102 gals, 
Water: Water evaporated per 
hour... ae . 122.8 ,, WET 
Water pens per 
Ib, of coa - ae 9.8 Ib. 9.5 Ib. 
Water evaporated per 
square foot of heating 
surface per hour Bl + 
Feed Water: Temperature of 
feed water, mean 62 deg. 76.4 deg. 
———— of 
feed water in 
tank at back of 
boiler ay 149 ,, 158.4 ,, 
Draught: Mean draught in 
inches of water .. ai a 
indifferent, and the results did not satisfy Mr. 


Engert, and since in each case they revealed some 
defect capable of being remedied with comparative 
ease, a trial was finally arranged on August 31, com- 
mencing at 8 a.m., and terminating at 5 p.m., lasting 
therefore for nine hours, this trial like both those 
above mentioned was carried out under the super- 
vision of two members of our staff by whom all the 
observations were made. The feed and _ pressure 
remained tolerably constant throughout the day, and 
the fire was well attended to, hard Staffordshire coal 
being used, generally in lumps about fist size; the stoker 
fired at regular intervals of about twenty-five minutes, 
each time throwing about 451b. to 501b. of coal on the 
grate, keeping an excellent even fire. The work per- 
formed by the engine to which the boiler supplied 
steam remained nearly constant throughout the day, 
except during the dinner hour, when firing was never- 
theless uninterruptedly continued, steam being blown 
off through alin. pipe, leading outside the boiler 
house. Tests as to dryness of steam, taken at various 
times during the day at this pipe, proved the steam to 
be thoroughly dry. 
The results obtained during this trial were as fol- 
lows : 
Results of Evaporation Test. 
... August 31, 1883 
9 hours 
50 1b. per sq. in. 


Date... ses ia as 
Duration, 8 a.m, till 5 p.m.... 
Steam pressure, maximum ... 


es minimum ... . 39.5 +5 
ne mean oe . 45.5 = 
Coal, total quantity burned... 1015 |b. 
»» Quantity burned per hour 112;8"- 45 

a * ip square 
foot of grate (short bars) ... eee 8.68 ,, 

















Sept. 14, 1883. ] 
shes weighed, containing frag- 
a yg coal and clinker, for 
which no allowance was made 3, 
Area of grate ... ee ; she 13 sq. ft. 
Water, total quantity evaporated... 1150 gals. 
Water evaporated per hour ... mes 
square foot of 
2.2 Ib. 





” 


heating surface ut oes oe 
Water evaporated per pound of 
coda eee eee see eee eee 
Temperature of feed water, mean 
Temperature of gases, measured in 
flue between damper and chimney 290 deg. F. 
Draught mean in inches of water ... ts in. 
Surning about 8} lb. of coal per square foot of grate 
with a natural draught not exceeding {in. water 
pressure is not high, but it appears that this quantity 
suits Mr. Engert’s boiler admirably, since 11.3 lb. of 
water at 82 deg. were converted into dry steam 
of 45.51b. pressure for each pound of hard Staffordshire 
coal burned. This performance is equal to a theo- 
retical evaporation per pound of coal of 13.1 1b. of 
water at 212 deg, into steam at atmospheric pressure. 
All possible precautions were taken to avoid error in 
observations ; the water was measured in a large tank 
of 8 ft. by 10ft., having no other outlet but to the 
boiler feed tank, coal was carefully weighed and 
observations taken every quarter of an hour. There 
was uo leakage from any visible tap or valve on the 
boiler. 

The boiler we have been describing has been twice 
internally inspected since it was put down some nine 
months ago, and was pronounced both by the boiler- 
makers and the inspector of the London Mutual 
Assurance Company as clean as when first put in and 
free from scale, a result which Mr. Engert assigns to 
good circulation and the open heating tank at the back 
of his boiler. 

A Cornish boiler, set by the side of this new boiler 
and receiving its feed from the same source as the 
latter, the River Lee, has to be chipped regularly 
every three months, while the Engert boiler is perfectly 
cleaned by simply washing and brushing out. 

Mr. Engert is not a novice on the subject of econo- 
mical consumption of fuel; his name will be remem- 
hbered in connexion with a description of a special 
shutter or curtain placed inside the furnace of a boiler 
for the purpose of smoke prevention, illustrated and 
described in ENGINEERING, vol. xxxi., page 7, anda 
specimen of which is still in use at Mr. Engert’s works 
in the furnace of an underfired Lancashire boiler, 
evaporating regularly 9 lb. of water per pound of coal. 
In addition several novel arrangements of domestic 
grates designed with a view of coal economy and smoke 
prevention may be seen at these works, where some 
are generally kept in operation, 


11.3,, 
81.6 deg. F. 


RAILWAY CARRIAGE AND WAGON BUILD- 
ING IN NEW SOUTH WALES. 

THE colony of New South Wales, unlike some of its 
neighbours, has followed a policy of free trade, and 
hence its manufacturing interests have had to fight 
their way against foreign competition unaided by any 
artificial stimulation, Consequently it has been hailed 
as a proof of the truth of the popular political 
doctrines that a local firm of carriage and wagon 
builders, Messrs. Hudson Brothers, Limited, have been 
able not only to hold their own, but also to lay out 
large new works, near Sydney, and the occasion of their 
inauguration on July 26 was marked by a festival at 
which the leading members of the Government and of 
the colony were present. These works, which have been 
designed and executed under the direction of Mr. Nor- 
man Selfe, of Sydney, are the largest of the kind in 
Australia, and furnish employment for 800 hands. 
They consist of nine principal detached buildings, in ad- 
dition to a few smaller ones, and are connected to the 
Goverment railway by a private line about three-quarters 
of a mile in length. The first building of the first row 
is a block of offices, 70ft. by 40ft., surmounted by a 
clock tower ; next to this come the paint shops which 
measure 240ft. by 61 ft., and will accommodate 12 
American cars, or 24 ordinary carriages at one time. 
Beyond these are the wagon shops, 170 ft. by 40 ft., 
and further on lie the store buildings, making a total 
length of 700ft. The second row of buildings com- 
mences witha T-shaped smithy, about 170 ft. by 150 ft., 
containing 40 smiths’ hearths, besides reheating fur- 
naces, 11 steam hammers, boltmaking, stamping, 
hydraulic and other forging machines with all the usual 
plant of such a concern, Next to the smithy lie the 
engineering shops with a space of 30 ft. between each. 
The fitting shop is 70 ft. by 150 ft., and contains lathes, 
slotting, planing and shaping, and drilling machines, 
the central portion being commanded by a travelling 
crane. The next building, the wood-working factory, 
is the largest of all, being 210 ft. by 150 ft., and is fur- 
nished with every kind of wood-working machinery, 
After this comes the sawmill 150 ft. by 86 ft. The 
floor of this building is raised from the ground the 
height of a railway truck, and all the shafting and 
pulleys are below so as to leave the overhead space 
clear of belts. There is a breaking-down saw to take 
a log 6ft. square, a frame for boarding a 36 in, log, 





ENGINEERING. 


and a double boarding frame, the first and last-specially 
designed by Mr. Selfe, and manufactured in England. 
Beyond the mill is the site for the carriage-erecting 
shop, about 240 ft. by 60 ft. The works cover in all 
thirty acres. 

Motive power is supplied by engines of 400 indicated 
horse-power, built by Messrs. Hicks, Hargreaves, and 
Co., of Bolton, They are of the Corliss type, and are 
considered the most complete and perfectly finished 
engines in the colony. The flywheel has mortice teeth 
and drives two spur pinions 4 ft. in diameter, one 
placed overhead giving motion to the wood-working 
factory, and the second ina tunnel, serving to drive 
the sawmill. The boiler-house is 42 ft. square, and 
contains four multitubular boilers 16 ft. by 7 ft. 

It will thus be seen that the works are on an exten- 
sive scale, and that they have been designed with the 
express view of turning out wagons and carriages at a 
rapid rate. Labour is still very dear in the district, 
and no manufacturer can hope to succeed in the pro- 
duction of articles in which the cost is made up toa 
great extent in wages, and on which freight is low, 
but in trades where machinery can be largely taken 
advantage of, and for which the raw material is at 
hand, it is evident that a local concern can run its 
rivals, who have to send their goods many thousands 
of miles, very closely, and that at least in the matter of 
wagons and carriages our friends in New South Wales 
are quite able to take care of themselves. 


THE ELECTRIC RAILWAY AT BRIGHTON. 

On the 4th of August there was opened at Brighton 
an electric railway about a quarter of a mile in length, 
running along the beach from the entrance to the 
Aquarium to the Chain Pier. It was constructed very 
hurriedly and only ordinary apparatus and materials 
used. ‘The whole of the line, car, &c., excepting the 
engine, dynamo, and motor, were erected in about 
eighteen days; this included moving and fixing the 
engine and dynamo and adapting the dynamo used as 
a motor. 

The generator consists of a Siemens D; dynamo, 
electromotive force, 55 volts ; current, 18 ampéres; 
revolutions per minute, 1700; the gas engine is 
Crossley’s two horse-power, having two flywheels 
running at 160 revolutions per minute ; the dynamo 
used as a motor was mnde by Mr. Volk, the corporation 
electrical engineer ; it weighs about 2? ewt. and runs 
at 700 revolutions per minute, and is connected by 
means of a belt to a countershaft and thence to a 
pulley fixed to one axle; the pulley on the motor is 
5 in. in diameter connected to a 10 in. pulley on the 
countershaft, thence from a 6 in. on the countershaft 
to a ]12in. pulley on the axle. The speed of the 
car up an incline of 1 in 100 is about five miles per 
hour, the return down the incline ten miles per 
hour. The car carried twelve passengers exclusive of 
the driver, but has carried sixteen adults, and is illu- 
minated at night by 20-candle Swan lamp. 

The motor stands on one of the footboards covered 
by a box. The reversing is effected by a commutator 
switch which inserts several resistances before break- 
ing the circuit, so that but little sparking takes place ; 
the same handle that actuates the switch also alters the 
lead of the brushes, one pair only being used; the wear 
of these has been so slight that they were only shifted 
after three weeks nearly continuous running. The track 
is about a quarter of a mile long resting on the shingle, 
ordinary flange rails and longitudinal sleepers are used, 
the rails are connected by No. 8 copper wire loops 
bolted on with 2 in. bolts. The gauge is 24 in. 

The rails only are used as conductors, and the wet 
weather has not interfered with the working in the 
least ; the loss even during rain does not exceed 10 per 
cent., and in dry weather it is less than 5 per cent. 
It may be interesting to compare this installation with 
the Chicago exhibit : 

Engine 2 HP. nominal, about 34 indicated. 
Current Be? ae : oe 18 amptres 
Electromotive force 55 volts 
Weight, motor 2¢ cwt. 


io COR ads 4 ss 
Load, twelve persons 1 ton 
Gradient ee ass lin 100 


Speed, mean... a 
Daily journey ae = 
», average passengers ... 
Application is now being made to extend the system 
the whole front of Brighton under the Esplanade wall, a 
distance of two miles, and to run cars in both directions 
every ten minutes, and also to have an electric hoist 
to convey passengers up the face of the eastern wall, 

a height of 62 ft. 

The expenditure to convey twelve passengers sixty 
journeys of half a mile each, i.e., twelve passengers 
thirty miles, or one passenger 360 miles, is as follows : 


7 miles per hour 
25 to 30 miles 


Gas, ten hours at 3d. 

Oil and waste, total... 

Conductor : aor we aa Sa 

Labourer to clean and attend to engine, 
repair shingle track, &c. -_ da 

Depreciation 15 per cent. on 500/., say ... 


aor WON? 
on Rane 











_— ae 


or a trifle over 4d. per mile ; as the car is only running 
five minutes and standing five minutes, the carryin 
capacity can be multiplied by two, the only increase 
expense being 50 per cent. extra gas, the cost in wages 
remaining the same, so that the cost is only a trifle 
over 4d. per passenger, supposing the car to run full 
every journey. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 1. 

Tue last quarter has been an active one in the iron 
trade, when account is taken of the downward ten- 
dency in prices and the threatened over-production of 
material of allkinds. The general tendency of prices 
is to a lower{level though the very narrow margin 
of profits makes it difficult to extend concessions. 
Suyers are not purchasing freely. They are doing 
as they have always done and perhaps always will, 
viz., wait until some unlooked for influence or agency 
starts prices upward. Then all will rush in and order 
and makers will reap the reward of patience. Coal, 
ore, transportation, and coke, the four important 
features of production, are at a standstill, and with 
greater facilities for production than demand will 
maintain activity, prices must necessarily remain 
weak. No.1 foundry standard brands are 22 dols., 
No. 2, 20 dols. ; grey forge, 18.50 dols.; 20 dols. At 
Pittsburg the same brands are 21 dols., 19 dols., and 
18 dols. Bessemer is dull at 21 dols., spiegeleisen 
31 dols. in large quantities, 32 dols. and 33 dols. in small 
quantities. Muck bars 33.50 dols. to 34 dols., mer- 
chant iron active in small lots for current require- 
ments at 2.10 to 2.20. All mills throughout Penn- 
sylvania are at work, most of them producing to full 
capacity, and selling the entire product. All the nail 
factories throughout the country are busy, and sell- 
ing output at mill close at 2.90 dols. to 3.00 dols. 
Stocks are light, plate iron is active, and prompt de- 
liveries are not possible to be made at many mills, 
Orders run from thirty to sixty days ahead. Boat 
plate 2.35, tank 23 cents, shell iron 3 cents, flange 
4cents, and firebox 5 to 5} cents. Structural iron 
orders in from 100 to 200-ton lots are coming in, and 
all the bridge works are busy, some have orders up to 
Christmas. The railroads are excellent purchasers. 
Steel rails are selling as usual in small lots at 38 dols. 
to 38.50 dols. There are inquiries for upwards of 
100,000 tons for which 36 dols. to 36.50 dols. is offered. 
The closing of some transactions on a large scale is 
daily looked for. Old material is not selling because 
of the upward tendency in prices. For lots to arrive 
23.50 dols. to 24 dols. is asked, and 23 dols. offered. 
Double heads 26 dols. asked, 25.50 dols. offered tide 
water. A large amount of business will be transacted 
this month. Buyers have run low in supplies and 
prices are at about bottom limits for domestic irons. 
The anthracite coal trade is very active, output to 
September Ist, in round figures, 19,000,000 tons. 
Prices have been advanced on domestic sizes. Addi- 
tional railway facilities are being provided and the 
production will be largely increased. 





FOREIGN TECHNICAL LITERATURE. 

THE Railway Age (Chicago, August 16) states that 
the Northern Pacific Railway was to be virtually 
finished on August 25, but that the formal ceremonies 
of its inauguration would not take place until Sep- 
tember 8. 

The Bulletin des Adjudications (Paris, August 23) 
publishes the conditions upon which the concession for 
the construction and working of the Beira-Beixa Rail- 
way will be granted by the PortugueseGovernment. The 
Government guarantees interest at the rate of 54 per 
cent., and the concession will be for a period of ninety- 
nine years. All material for the construction of the 
line, imported within five years of the signing of the 
contract, will be admitted free of duty. 

The Iron Age (New York, August 23) announces 
that the St. John Bridge Company has contracted with 
the Dominion Bridge Company, of Montreal, for the 
construction of a bridge across the St. John River, at 
the Falls. This bridge and a short branch line will, 
connect the Intercolonial Railroad with the United 
States railway system. The bridge (with its ap- 
proaches) is to be 650 ft. long, and the main span will 
be 420ft. The plans have been submitted to the 
Dominion Government, which grants a loan to aid the 
work. It is to be finished by August, 1884. 





The Overland Summary (Calcutta, July 28) men- 
tions a new phase of the ‘‘ European versus Native” 
engine-driver question. The former have now ad- 
dressed to the Sind, Punjab, and Delhi Railway 
authorities a significant memorial, signed by every 
engine driver and stokeron the line. The men com- 
plain of certain rules which (they say) place them at a 
disadvantage as compared with native employés ; and 
request to know if it is the intention of the company 
only to employ them as a.convenience, until it can 
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rovide itself with natives, as, in such a case, it will 
be necessary for them to take measures for their own 
protection. 

The Bulletin du Musée Commercial (Brussels, August 
25) contains an extract from the report of the engineer- 
in-chief of the Central Technical Bureau of the Servian 
Government, on the quality and suitability of Belgian 
iron for railway purposes. The engineer in question, 
who is a German, expresses himself as fully satisfied 
on these points, with the result that orders for 
2000 tons of bridge ironwork have been given to Belgian 
makers. He remarks that the satisfactory result of 
the experiments is somewhat surprising, in view of 
the general bad reputation of Belgian iron ; but is of 
opinion that the improvement in quality is (in a great 
measure) due to German competition. 


The Giornale dei Lavori Pubblici (Rome, August 14) 
republishes from the Piciolo a letter from Sig. Cottran, 
director of the Impresa Italiana Industriale, on the 
subject of the dwellings to be erected at Ischia in place 
of those destroyed by the earthquake. This company 
is engaged in erecting wooden huts as temporary 
shelters, which there is a tendency to accept as per- 
manent dwellings. Sig. Cottran writes to remonstrate 
against this, the huts not being likely to last more 
than three or four years, having been hastily erected, 
and not of durable timber. He strongly recommends 
that the destroyed towns should be rebuilt with iron 
houses, purchased in England, or at Remscheid, in 
Germany, which the Government would probably 
allow to be imported duty free. 





The Nouvelles Annales de la Construction (Paris) for 
August quotes from' Der Civil-Techniker (Vienna) the 
principal measurements of the proposed tunnel under 
the Straits of Messina, according to the scheme which 
has been submitted to the Italian Minister of Public 
Works. The incline from the Calabrian side would 
be nearly 15,000 ft. long, the horizontal section 
beneath the sea 14,100 ft., and the incline on the 
Sicilian’side 15,350 ft., the total length being 44,430 ft., 
or a little over 25 miles. The submarine seetion would 
run at a depth of 500 ft. below the sea. The gradient 
of the inclines would be 35 in 1000 in the straight, and 
32 in 1000 in the curves. The cost is estimated at 
2,840,000/., including 220,000/. for the line from the 
opening of the tunnel to the town of Messina. 

La Métallurgie (Paris, August 8) is chiefly occupied 
with the question of protection. It publishes a long 
letter from M. Louis Corradi, an engineer, drawing a 
melancholy picture of the decline of almost all French 
industries in the face of foreign competition, and sug- 
gesting that it should be a stipulation in the conven- 
tions between the railway companies and the State, 
that the companies should purchase in France all the 
material that they require for the 6200 miles of new 
line which they are authorised to construct. It also 
contains a report of the meeting of the Chamber of 
Commerce of Chilons-sur-Marne, where a report was 
read on the import duties of Algeria, and a resolution 
unanimously passed, requesting Parliament to equalise 
these with the duties imposed at French ports, of 
which they now only amount to one-third. In a lead- 
ing article, La Métallurgie strongly supports these 
views 





Among the proceedings of the French Academy of 
Sciences, in its meetings of July 23 and 30, reported 
by Le Génie Civil (Paris) for September, is a note for- 
warded by M. Ducretet on an universal dead-beat 
galvanometer, for the rapid measurement of high 
tension currents. The strength of the current is 
almost instantaneously measured, the oscillations 
of the needle being suppressed by its complete im- 
mersion in a transparent liquid, enclosed in a com- 
pensation box, like thosé already in use for marine 
compasses. Two important results are thus obtained, 
first, that in studying batteries the value of the cur- 
rent strength or of the electromotive force can be 
obtained before the phenomena of polarisation are 
produced, although these manifest themselves very 
rapidly when the battery is closed by a circuit of no 
resistance, as is the case for the measurement of cur- 
rent strength. Second, that all the variations of the 
current, whether weak or strong, slow or rapid, can 
be followed step by step, which is a very valuable 
element in the study of the currents from batteries, 
and especially those from magneto-electric machines. 





La Houilie (Paris, September 3) continuing its series 
of articles upon the statistics of mineral industry in 
France in 1881, gives the total number of mines and 
quarries in France as 2467, served by 3681 steam en- 
gines, with a force of 90,189 horse-power, supplied by 
5172 engine boilers, 58 superheaters, and 65 steam- 
chambers. The metallurgical establishments ‘num- 
ber 4004; they employ 6359 engines of 117,088 
horse-power, supplied by 7536 engine boilers, 25 
superheaters, and 82 steam chambers. In Algeria, 
17 mines and quarries employ 38 engines of 701 





horse-power, supplied by 46 engine boilers and two 
steam chambers. The metallurgical establishments 
in that colony are 13, employing 15 engines of 
72 horse-power, furnished by 16 engine boilers, and one 
steam chamber. The use of steam in all departments 
of industry made great progress during the year 1881. 
Railways employed 7399 locomotives, private branch 
lines for industrial progress 207, and steam tramways 
118, making a total of 7724, of a total force of 2,674,209 
horse-power. Only 772 of these engines were of foreign 
origin, Maritime navigation employed 565 steam- 
boats, with 1238 engines, of a total force of 311,679 
horse power ; and fluvial navigation 535 steamboats, 
with 637 engines of a total force of 28,716 horse power. 

The Résumé de la Société des Ingénieurs Civils contains 
a report of a very interesting sitting held on July 20. 
After the discussion of other matters, M. Hanet made 
a communication on the subject of the Inland African 
Sea, proposed by M. de Lesseps. M. Hanet expressed 
a strong opposition to the scheme, stating that it 
would necessitate the cutting of a canal about 124 
miles long, and the excavation of 784 million cubic 
yards of earth, in order to allow the Mediterranean to 
pour 440 billion gallons of water over an area of 3500 
square miles at a cost of 40 million sterling. M. Hanet 
was of opinion that during and after the complete 
filling of the basin the loss of water by evaporation 
would exceed the amount gained by precipitation ; 
and though the dimensions of the canal designed to 
replace this loss would enable it convey a volume of 
water, equal to ten times the outflow of the River 
Seine, the filling of the basin would occupy ten years. 
The speaker strongly deprecated the expenditure of 
public money upon a project of such vast cost and 
uncertain result, and advocated instead the establish- 
ment of a lake at Berre, near Marseilles. The Pre- 
sident expressed his entire concurrence with the 
views of M. Hanet upon both points, and was 
applauded by the meeting. A discussion then fol- 
lowed upon the ventilation of the proposed Paris 
Metropolitan Railway, in which M. Mékarski urged 
the employment of compressed air locomotives. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday the 23rd of August, Messrs. Henry Murray 
and Co., Dumbarton, launched the Owari Marn, a screw 
steamer of about 1200 tons gross register, built to theorder 
of Messrs. Raeburn and Verel, Glasgow, and sold by them 
to the Japan Steamship Company (President, Admiral 
Ito). She is being fitted up with a view to carrying cargo 
and passengers in the Japan coasting trade. Her engines of 
120 horse-power nominal, are being supplied by Messrs. 
James Howden and Co., Glasgow. The vessel is expected 
to have a high rate of speed. 

The Lady Margaret, a paddle steamer measuring 146 ft. 
by 18 ft. by 8 ft. built to the order of the Bristol Channel 
Express ‘Steamship Company, Limited, of Cardiff, and 
intended to run between that port and various watering 
places on the Bristol Channel, was launched from the 
Greenock Shipyard of Messrs. Russell and Co., on Satur- 
day, the 25thultimo. She is being supplied with diagonal 
compound engines of 300 horse-power indicated, by Messrs. 
Alley and Maclellan, Glasgow, steam of 100 lb. pressure 
being provided by a horizontal tubular boiler constructed 
of Siemens steel and fitted with Fox’s corrugated flues. 

A steel twin-screw steamer of about 1400 tons, builders’ 
measurement, was launched last Friday by Messrs. 
Robert Duncan and Co., Port-Glasgow. Built to the 
order of the London and North-Western Railway Com- 
pany, and measuring 300 ft. by 33 ft. by 12 ft., she was 
named the North Wall, and is sister ship to the Holyhead, 
which was handed over to the same owners about three 
months ago. She has been built of Siemens steel made 
at Crewe, and is classed twenty years in red in the Liver- 

ool Registry. Designed as a spar deck steamer for the 

ondon and North-Western Railway Company’s cattle 
trade between the North Wall, Dublin, and Holyhead, 
she will be able to carry about 800 head of cattle on two 
decks ; and itis expected that she will have a speed of 
fourteen knots an hour, the engines being two pairs of the 
twin-screw type, indicating 2000 horse- power. 


On the following day Messrs. S. and H. Morton and 
Co., Leith, launched the Pizarro, of about 1100 tons gross, 
and measuring 212 ft. by 28 ft. 6 in. by 23 ft. to awning 
deck. Built for Messrs. J. Roca and Co., Barcelona, the 
Pizarro is to be fitted by the builders with compound 
direct-acting engines of 90 horse-power nominal, 





With the same tide, Messrs. Hawthorns and Co., also 
of Leith, launched an iron screw trawling steamer, of 
102 tons gross register, and measuring 92 ft. by 18 ft. by 
98 ft. Named the Bruce and built to the order of the 
General Steam Fishing Company, of Granton, she is the 
third vessel which Messrs. Hawthorns have built for them, 
and they have another at present in course of construction. 
Engines of 32 horse-power nominal and worked with 
steam of 751b. pressure, are being supplied by the 
builders. 


The new steel screw steamer Burnley, a vessel of about 
2200 tons, built by Messrs. James and George Thomson, 
Clydebank, for Messrs. David Caw and Co.’s ‘ Direct 
Line” of Clyde and West India cargo and passenger 
steamers, went down the Clyde on her official trip on 





Monday, the 3rd inst. Measuring 275 ft. by 
22 ft., the Burnley is fitted with engines of the usual type 
which on the trial trip indicated 1440 horse-power, with 


33 ft. by 


74 revolutions per minute, and a vacuum of 27 in. The 
mean speed attained on three runs on the measured mile 
was 12.32 knots per hour, the guaranteed speed beine 
11 knots. 


On the same day Messrs. John Reid and Co., Port- 
Glasgow, launched the R. A. Calderon, a steel sailing 
ship built to the highest class at Lloyd’s, and measurine 
207 ft. by 31 ft. by 19 ft. Gin. Sheisa vessel of about 126 
tons register, and is owned by Messrs. W. and G. Lockett, 
Liverpool. 

With the same tide Messrs. Scott and Co., Bowling, 
launched an iron screw steamer measuring 140 ft. by 22 ft, 
by 10 ft. 6in., and named the Flaxmoss. She was built 
under. special survey to the highest class at Lloyd’s, and to 
the order of the Flaxmoss Steamship Company (Limited), 
of King’s Lynn, and is intended for the coasting trade. 
The engines are being supplied by Messrs. J. and T, 
Young, Vulcan Foundry, Ayr. 


On Monday afternoon (September 3rd) Messrs, Raylton, 
Dixon, and Co., launched from the Cleveland Dock Yard, 
Middlesbrough, an iron screw steamer named Aycliff 
which has been built to the order of Messrs. Hogg and 
Henderson of the same Port, being the eighth vessel built 
for them by Messrs. Dixon. Her dimensions are; 
Length over all, 260ft.; breadth, 36ft.; depth 17 ft. 
6in. Her engine of 120 horse-power will be fitted by 
Messrs. Blair and Co., Limited, of Stockton. 

From their Greenock shipyard, on Tuesday of this 
week, Messrs. Russell and Co. launched a fine four- 
masted (barque rigged) iron sailing vessel mamed the 
Drumblair. <A vessel of 1800 tons register, and having a 
gross carrying capacity of about 3000 tons, the Drumblair 
the following dimensions: Length (between perpen- 
diculars), 257 ft. ; breadth, 40 ft.; depth, 24 ft. She has 
been built for Messrs. Gillison and Chadwick, Liverpool ; 
and her maiden voyage will be from Glasgow to San 
Francisco with a general cargo. 





On Wednesday, the 5th inst., a handsome little screw 
steamer, measuring 100 ft. by 18 ft. by 10 ft., was launched 
by Messrs. T. B. Seath he Co., Rutherglen, Glasgow, 
She was named the Ready, and has been built to the order 
of the Honourable Corporation of Trinity House, London, 
and is intended for lighthouse visitation service. 





A fine iron screw steamer of 2300 tons gross, and named 
the Tai Sang (‘‘ Much Increase’”’), was launched on Thurs- 
day, September 6, from the London and Glasgow Ship- 
building and Engineering Company’s yard at Govan. 
Built to the order of the Indo-China Steam Navigation 
Company, of London, she measures 200ft. by 40 ft. by 
26 ft., is classed 100 Al at Lloyd’s, with all the latest 
improvements for speed and safety, and is being fitted 
with a pair of compound surface-condensing engines of 
350 horse-power nominal, the engine cylinders being 36 in. 
and 77 in. in diameter respectively, with piston stroke of 
54in. Excellent accommodation will be provided on the 
upper deck for first-class and second-class passengers, and 
the ‘tween decks will be devoted to third-class passengers. 

On the same day, Messrs. A. M‘Millan and Son, Dum- 
barton, launcheti the Iolanthe, a handsome iron sailing 
ship of 1680 tons gross register, built to the order of 
Messrs. Cruickshank, Gass, and Co., Liverpool. 





With the same tide Messrs. Murdoch and Murray, Port- 
Glasgow, launched an iron screw steamer, a vessel of 500 
tons, named the Progress, and measuring 157 ft. by 23 ft. 
by 12 ft. She has been built to the order of Messrs. 
J. and J. Macfarlane, Glasgow, and will be engaged in 
trading between Goole and the Continent. Messrs. Muir 
and Houston, Glasgow, are supplying her with a pair of 
compound surface-condensing engines of 65 horse-power 
nominal, the cylinders being 20 in. and 40 in, in diameter 
respectively, with 27 in. stroke. 


The Helsingors Jernskibs-og Maskinbyggeri, launched 
on Wednesday the 5th inst., is a spar-deck screw steamer 
258 ft. by 34 ft. by 25 ft., and about 2200 tons dead weight, 
her engines will be 742 indicated horse-power. She was 
named the Victoria, and is classed First Division in 
Veritas. 





Messrs. Pearce Brothers, Dundee, launched an iron 
screw steamer on the 6th September, which was named 
the Shamrock. She was built to the order of Messrs. 
William C. Allingham, of Waterford, and measures 210 ft. 
by 30 ft. by 14 ft. ; she is classed 100 Al at Lloyd’s, and 
has water ballast all fore and aft, being specially built for 
the requirements of the Bordeaux trade. She will be 
fitted with engines having cylinders of 26 in. and 50 in. in 
diameter respectively, with 36 in. stroke ; and steam will 
be obtained from steel boilers working up to 90 lb. 
pressure. 








DockYARD EXPENSES IN THE UNITED STatTES—It costs 
687,500/. per annum in wages alone to repair six men-of- 
war in the United States Navy dockyards. Secretary 
Chandler has determined to cut down expenses. 


A Liperat Firm.—The Passaic Rolling Mill Company, 
Paterson, N.J., have erected a building in which is 
established a free reading room, music room, and other 
conveniences for the benefit of theiremployés. They also 
propose to open a school of technical instruction, of 
which they will pay all the expenses, 
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ILLUSTRATED PATENT RECORD. 
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Names, &c., of the Communicators are given in Italics| 
after the Applicants’ Names, | 
Nos. 
and | op APPLICANTS, ABBREVIATED TITLE, Oo. | 
Dates. | 
it. 4 | 
win Allison. Drawbaugh.| Telephone transmitters. 
4248 | Newton. Egleston. | Crucibles, muffler, &°.,in which metals | 
are melted, reduced, or distilled. | 
4249 | P. . Liverpool. | Hair combs. 
4250 | J. a, Bowdon, | Velocipedes. 
Ches 
1 | B. Moiske, Frank- | Glucose. | 
“ fort - on - oe | | 
Germany. , 
4252 ee Larkins, Lon- | | Signalling by semaphore, | 
4253 | E. ? ” Cook, Brighton. | Starting of tramcars, &c, | 
4254 | J. Earle & G. Bourne, | Metallic tubes and similar articles. 
Spring Hill, Bir- | (Complete specisication). 
mingham. | 
4255 | J. U. Burt, London. Ambulances for conveyance of 
| invalids, &c. 
4256 | Haddan, Uhland. | Manufacture of starch. | 
4257 | Vaughan. Wadia, | Flyer’s throstle frames. 
4258 | Lake. Hunt, Metallic packing for piston- rods, &c. 
4259 | R. Adams, London. Toothed racks for opening and closing | 
fanlights, &c, 
4260 | Clark. Economic | Gas engines. | 
Motor Co. 
4261 | B. 8. Harrison, Dron- | Improved hoe. 
Bept. 5! field, Derby. 
4262 | i. Cummins. | Baling cotton. \ 
4263 | N. Foley, Southam ton Packing piston rods, & 
4264 | C. Ramble and aF. | i. ehyosrine from fatty 
| Lond 
4265 | W. F. Keep and W. H. children's 8 cots and bedsteads. 
Keep, London. | 
4266 | J.T. Chadwick, Sal- | Rollers for preparing, drawing, doub- 
ford. & J. Crossley, | | ling, and spinning cotton, &c. 
Bury, Lanc } 
4267 | T. O'Brien, New York, | | Vetocipades and tricycles. 
A 
4268 > F. Batho, London. | iene | 
4269 W. Richa’ n, | Electric lamps. | 
* cut: on- Medlock, 
4270 2 H. Dade, London. | Protecting wood, &c., against fire. 
me | as ga Waterloo, Umbrellas. 
are | R. D. Jones, Liverpool.| Apparatus for removing dirt and 
| snow from rails of tramways, &c. 
4273 | H. Davey, Leeds. Pumping engines. 
4274 %, | Hind, Goole, — Se training and testing| 
or 
4275 Lt G. Schonheyder, Light -f feed Fabricators. 
mdon, 
4276 | Lake. Holden. Electrical switches designed for tele- 
phonic apparatus. 
4277 | 8. Johnson, Rochdale, | Preparation of textile materials, 
Lanc, 
a, Atherton, Partly | Felting or stumping hat bodies. 
t. “ule. 
479 ‘ . L. Edward, London. | Construction of tills. 
4 F. Kinder, Cottenham,| Hoes for tilling land, &c. 
Camb. 
4281 | J. BR. P. Wallace, | Electric lamps. 
Cumberland, and F. 
Cherry, London. | 
4282 | J. Dewrance, London. | Asbestos rnc cocks, | 
4283 | J. R. en Dum- | Saloons of steamships. 
4284 «iT. Fletcher, War- | Gas burners for boiling, &c. 
rington, Lanc. 
4285 | W. Lawrence, London,| Kilns and drying apparatus. 
4286 | u. Lawrence, London. | Strainers or perforated surfaces. 
4287 | Haddan. Chapin. Cotton gins. 
4288 | Bees. Price. Middlings purifiers and other sepa- 
| rating machines. 
4989 | A. E, Ragg, Chester. Lamps for railways. 
4290 | H.C. Bull, Liverpool. | Rotary engines 
4291 | C. H. Andrew, tock- | Gas engines, | 
rt, | 
4292 | T. umphreys, Salford,| Lids of baskets. 
4293 | J. Musgrave, Bolton, | Operating bay valves of motive 
c, power engin 
4294 | P. A. Bayle, Paris. Barrels of firearms. 
4295 | H. Botten, London. Signal indicator apparatus. 
4296 | P. A. Bayle, Paris. Steam boilers. 
4297 | Lake. Holden, Holders for telephonic or other in- | 
Sept. 7) struments. 
4298 | E. te 6, FA. ry telephonic apparatus. (Complete 
3 Muir, and J. 8. specijication). 
Nutr Jun., London. 
4299 | J. Farrimond, South- | | Apparatus * eiving information to 
port, Lanc travellers 
4300 | A. dzinner ‘and F. J. iture rh hoy 
Rumney, Manchester, 
4301 | 8. Haley. Bramley, | Apparatus for splicing or preparing 
Yorks. | — pieces of leather for splicing. 
4302 | Jennin, Bossuat, | Apparatus called a cryptograph. 
4303 | C. Sholl, London. Pneumatic hammers for crushing ores 
4304 | Lake. Weiss. Lubricating cylinders of engines or 
| pumps. (Complete s _— 
4305 | y. V. Praagh, London.| Cleaning windows, wal 
4306 | J. Pasfield, Sedgley, @ mechanism of bouiee ma- 
tafford. chines, &e. | 
4307 | N. Fritzner, Berlin. | Bottle stoppers. | 
4308 | J C. Bloomfield, London| Manufacture of building material. 
4309 | Clark Milinaire | Elevated street railways, tramways, | 
Freres. and roadways, 
4310 | J. a and W. R,} Tram rails. 
Lodge, London. 
4311 | Barlow. Fontaine. Machinery for the manufacture of 
needles. 
4312 | J. B. Hamilton, London| Reed organs 





NAMES, &., 
OF APPLICANTS. 





4315 


4316 
4317 
4318 
4319 


4320 
4321 


4330 | 
4331 | 


4332 


4334 
4335 





J. : am Cosham, 
J. =, Glasgow. 


F. R. Baker, Bir- 


ming is 

J. A.R. Main and J. 
Dick, Glasgow. 

M. Perry, West 


Glaser. Gravier, 
Kuksz, Luedtke, & 
Grether. 

T. Pritchard, Wednes- 


bury, Staff. 
W. H. Watson, Hors- 
forth, Yorks. 
Haddan. Hinrichsen. 
H, Lindon, Liverpool. 
Hadkinson. Jamiee 
~ w Halil Efendi. 
st a E., & R. —7 


ches’ 
by - A "Todd. ‘Stamford, 
> Xe ‘Moore, London. 


oo. D. Abel. Laeser- 
son & Wilke. 

J, Picken, Stoke-upon- 
Trent, and C. Good- 
fellow, Hanford. 

8. Child, Brighton. 

W.H. Lever and J. D. 
Lever, Bolton, Lanc. 

A. Hanniball, London. 


Haddan. Hieronimus. 
Johnson. Geveke. 
Mewburr. Coazza. 


! 
ABBREVIATED TITLES, &0. | 
| 
| 


Tricycles. 

Valved dip Pipe for hydraulic mains | 
in gas works 

Attachments for 8 ming solid | | 
ink pencils and actua the leads | 
thereof, &c. 

Lamps. 

Rails and sleepers for railways. | 

Burner for combustion of sae | \ 
hydro-carbons. 

Electrical generators. 


Manufacture of metal tubes. | 
Hydraulic and other pumps. i 


Stamping letters and similar objects. 
Cotton bale fastenings. 
Pumps. | 


Making tubes of paper, &c., for use 
in the making of cop tubes, &e. 
Taps for drawing beer, &c. 


Surgical belt and bed stay. 
Treadle looms. 


Glaze or vitreous covering, appli- | 
cable to iron, earthenware, or | 
china. 

Beating carpets. 

Cases for packing and trans porting 


eggs. 
Manufacture of boots or shoes, and | 
apparatus therefor. } 
Sizing and polishing thread. 
Permanent way of tramways. | 
| Manchinery for breaking and beat- || 
ing hemp, lax, andother textile || 
materials. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


I.—Announced sic 7. 






































No. | Name. <—t Name. No. Name. | 
| ' 
1883 | 1883 || 
3472 | Lulham and | = pars H 
Lulham. | 
Il.—Announced September 11, 
No. Name. No. | Name. No. Name. 
1883 1883 1883 | 
2159 | Stout and 3857 | Stocks. 3892 | Abel 
Hillcoat. 3859 | Scott and | (Perret). 
| 2399 | Reynolds. | _ Proctor. 3893 | Newton 
|| 2401 | Nordenfelt. | 3860 | Lake | (Barney 
3270 | Cook and | (Beaumont). | Dumping- 
| Cook. 3861 | Gedge | Boat Co.) 
3349 | Dawson and | (Chavanne,} 3894 | MacLaine. | 
| Dawson. Bruyas, & | 3896 Gatty. 
3745 | Wellborne. | _Balme). 3897 | Macbeth. 
3761 | Griffith. 3862 | Schaeffer 3898 | Whitley, 
3831 | Clark | (Holter- Hoyle, and 
| (Feroe, | mann). | Thomson. 
| Feroe, and | 3863 | Service. 3899 | Youngjohns 
| Bancroft). | 3864 | Edwards. & Young- |} 
3832 | Allison 3866 | Glaser johns- || 
| (Hart). (Wolf and | 3900 | Kesterton. | 
3834 |Gadsden Von Forster)| 3901 | Lea. | 
(Herrick). | 3867 | Hargreaves &] 3902 | Fosbery, \| 
3835 | Teulon. Inglis. 3903 | Green and 
3836 | Guilleaume. | 3868 | Barstow. Hargrave. 
3838 | Boult 3869 | English. 3904 | Wrightson. 
(Davis). 3870 | Dobbs. 3905 | Johnson. 
3840 | Defries. 3871 | Priestman, (Couillant.) || 
3841 | Birch, Adcock, 3906 | Johnson 1} 
3842 | Ferris. Brown, & (Marquis de || 
3843 | Morton. Copley. Camarasa). || 
3844 | Gibbs and 3872 | McCoig. 3907 | Fleischhauer. || 
Fothering-] 3873 | Cassel. 3908 | Trivick and || 
ham. 3874 | Horsley and Macnab. 
3845 | Woodward. ryse. 3910 | Swan. | 
3847 | Lake 3875 | Brandon 3911 | Brydges | 
(Ziembinski, (Ward). (Lexow.) } 
Szwambaum,} 3876 | Bowen. 3912 | Leetham. 
and Stypul- | 3878 | Russell. 3913 | Lohf. | 
kowski). 3879 | Silver. 8914 | Goldthorpe. || 
3848 | Clark 3880 | Roger 8915 | Redfern 
(Burnam).} 3881 | Macqueen, (Bernstein.) || 
3849 es. 3882 | Kidd and 3916 | Kemp. | 
3850 | Johnson Mangham. | 3917 | Allison | 
(Cabanes). | 3883 | Smith. (Haid). 
3852 | Dreghorn. 3884 | Weldon 3918 | Ross. 
3853 | Rushforth. (Lombard).} 3919 | Carter. 
3854 | Brandon 3885 | Bradbury. 3920 | Lake (La | 
(Crompton) 3886 | Jarman. Société | 
8855 | Glaser. 3887 | Finney. Anonyme || 
3856 | Abel 3888 | Selim des Tein- || 
(Société (Lemaire). tures et | 
Anonyme | 3890 | Furness. Apprétsde || 
des Pro- 3891 | Sutherland. Tarare). | 
duits Chi- 
miques du 
Sud-Ouest) 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 










































































No. ;| Name. | No. Name. No. Name. 
1883 | 1883 | 1883 | 
4237 | Clark 4254 | Earle and 4298 | George, Po- 
| (Holden). Bourne. cock, Muir, 
| and Muir. 
| 4304 | Lake (Weiss). 
NOTICES TO PROCEED. 
1—Time for entering Opposition expires Friday, 
September 28, 1883. 
No. | Name. No. | Name No. Name. 
1883 1883 | 1883 | 
2199 Smith. 2259 | Moody. 2480 | Murray. 
2200 Cooke. 2262 | Hall. 2529 | McCollin. 
2225 | Crossley and | 2272 | Hodgson. 2530 | Lloyd Wise 
| Cochrane. | 2282 | Constantine. (Martini 
2240 | Lake 2284 | Appleby. and Co,) 
(Robinson | 2319 | Skeoch. 2615 | Lake 
& Welch). | 2338 | Lake (Taberlet). 
Williams. (Basto). 3711 | Springmann 
Weygang. 2367 | Kipling and | (Nagel, 
Knowles. rown, | Kaemp, & 
Edwards 2377 | Davies Linnen- 
(Grandy). (Stark). briigge). 
Arnold and | 2451 | Day 4211 | Fox. 
Huguenin. Q ty immo). | 4254 | Earle and 
Bourne. 
II.—Time for entering Opposition expires Tuesday, 
October 2, 1883. 
No. | Name. No. Name. No Name 
1883 | 1883 | 1883 
2288 Walker. 2371 + Lake (Buck, | 3241 | Lake 
2294  Boult (Dein- Tubbs, & (Lipsey). 
hardt). Selkirk). 3258 | Sachs. 
2302 | Clarke. 2374 | Wright and 375 | Wilson 
2305 | Fisher. | Holmes, (Coney). 
2311 | Lemprieére. 2379 | Hodgson. 3619 | Brookes 
2315 | Rhodes. 2394 | Marix. (Libbey). 
2317 | Reddie 2401 | Nordenfelt. | 3620 | Johnson 
| (Jonson). | 2460 | Roy. | (Yates,Shot- 
2325 | Haddan 2486 | Brookes | well, and 
| (Meyer). | (Holliday). | Boyer). 
2326 | Haddan 2493 | Andrews. 3727 | Brookes 
(Molden- 2505 | Allen. (Shepard) 
hauer and | 2531 | Wirth 777 | Brookes 
Heinzer- (Hepburn). (Sanders), 
ling). 2570 | Jolin and 3826 ord. 
2335 | Sugg. | Parsons. 3831 | Clark (Feroe, 
2343 | Marechal. 2601 | Clark. Feroe, and 
2345 | Abel (Mann-] 2668 | Holliday Bancroft) 
licher), | (Rau). 3857 Stocks. 
2349 | Marix. 2672 lark 3891 | Sutherland. 
2353 | Hamand. | (Woodman).| 4237 | Clark 
2357 | Benson 2682 | Bull. | (Holden) 
| __ (Rothrock).} 2802 | MacLaine 4298 | George, Po- 
2360 | Honywood & | 2986 Cox. cock, Muir, 
| Cashmore. | 3234 | Lake and Muir. 
2369 | Warner. | (Lipsey). 
PATENTS SEALED. 
I.—Sealed September 7. 
| } 
No. Name. No. Name. No. | Name. 
1883 1883 1883 | 
987 | Burton. 1413 Clark 2133 | Mewburn 
1034 | Cathcart. (Bourcart). | (Burnichon). 
1078 | Wirth 1437 | Alexander 2419 | Foster. 
| (Pickhardt) (Fisher). 2871 | Farmer 
1252 Hale. 441 | Justice (Lalance). 
1258 | Brewer. j (Albert). 3010 Lake 
1274 | Boult 1452 | Johnson | (Knell). 
(Dietrich). | _ (Maloney). }| 3158 | Abel (West- 
1278 | Burton. 1454 | Hinksman. inghouse). 
1281 | Hodgson. 1488 | Clark 3180 | Birks. 
1283 | Neil.: | (Basserie). | 3242 | Abel 
1284 | Blackburn & | 1500 | Monks, | (Daveniere). 
| _ Elliott. | Monks, & | 3412 | Lake (Bray). 
1287 | King. | Redman. [| 3473 | Clark 
1288 | Lake 1521 | Jensen | _ (Peyre). 
(Gruson). (Rudolph). | 3494 | Lake 
1299 | Robertson & | 1526 | Silverwood. | (Stewart). 
Cousté. 1528 | Slater and | 3499 | Allison 
1301 | Clayton. | Owen | (Spaulding, 
1302 | Whiston. | (Kiebitz). | Hallock, & 
1303 | Thompson 1534 | Hodgson & | (Smith). 
(Wi | _Greenwood.} 3501 | Clark 
1311 | Lake 1540 | Clark | (Casgrain). 
(McMellon). | (Bourcart). | 3504 | Bonneville 
1359 | Hill and 1571 | Pieper, | _ (Brown) 
Pollitt. 1578 | Justice 3506 | Post. 
1365 | Haddan | (Dietzsch). | 3509 | Brandon 
(Schimmel)} 1614 | Johnson | (Becker). 
1410 | Spence. (Saladin), | 3518 | Glaser 
2121 | Clar | (Hegen- 
| (Fisher). scheidt). 
Il.—Sealed September 11. 
| 
No. | Name No.| Name. No. | Name. 
| 
1883 | 1883 | 1883 
426 Brydges. coe | Ashton. 1335 | Engel 
(Scher). | 1298 | Longdon & | (Petersen & 
1273 | Hewitt. |} Wi "elch. | Ritter). 
| 1315 | Héinrich, | 
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No. Name. No. | Name. No. | Name. 
1883 1883 | 1883 | 
1341 | Lake 1379 | West. 1459 | Ash. 
(Randall | 1384 | Murray andj 1489 | Deacon. 
and Till). Spring. 1505 | Jeyes. 
1358 | Glaser 1887 | Brassington. | 1558 | Gilbert and 
(Arna). 1392 | Lewis and Gilbert. 
1360 | Harlow. | _ Lewis, 1595 | Withinshaw. 
1368 | Diss. 1409 | Butler. 1617 | Lake (Dion). 
1369 | Down. 1423 | Silcock. 1742 | Johnson 
1373 | Boult 1426 | Gore. | (Diéderichs) 
(Géogroy- | 1430 | Hannay. 2702 | Pieper 
| Gomez). 1432 | Blane. | ppretes J & 
ieckfeld). 
FINAL SPECIFICATIONS FILED. 
Sept. 1, 1883. Nos. 1098, 1107, 1112, 1113, 1116, 1118, 1119, 1121, 


1122, 1124, 1125, 1129, 1130, 1131, 1132, 1133, 
1136, 1188, 1139, 1140, 1142, 1148, 1151, 1153, 
1172, 1254, 1322, all of the year 1883. 

1141, 1144, 1145, 1146, 1152, 1154, 1155, 1157, 
1160, 1179, 1202, 1219, all of the year 1883. 

1162, 1189, 1819, all of the year 1883. 

1158, 1169, 1170, 1173, 1177, 1178, 1182, 1184, 
1187, 1194, 1201, 1206, 1212, 1224, 1233, 1260, 
1334, 1400, 1464, all of the year 1883. 

1186, 1190, 1191, 1198, 1203, 1205, 1208, 1211, 
1223, 1235, 1259, 1261, 1390, 1362, all of the 
year 1883. 

1214, 1222, 1225, 1226, 1231, 1287, 1238, 1239, 
1241, 1242, 1248, 1257, 1264, 1333, 1338, 1344, 
all of the year 1883. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 





























! 
No. | Name. No. Name. No. | Name. 
1880 | 1880 1880 | 
3451 | Sankey. 3489 | Kennedy. 3511 | Andreoli 
3452 | Clarke. 3491 | Palliser. (Germeuil- 
3453 | Conlong and | $492 | Cochrane. Bonnaud). 
| Robertshaw.} 3497 | Willard andj 3512 | Aylesbury. 
3454 | Atkinson. Morley. 3515 | Lake 
3455 | Tetlow. 3498 | Perrers. (Flower). 
8458 | Clark 3499 | Hughes. 3516 | Deering and 
(Atkinson). | 3500 | Tréfousse. Morrison. 
3459 | Gedge 501 | Etchells. 3520 | Bonneville 
(Duval). 3502 | Cooper. (Belou). 
3463 | Strachan and] 3503 | Forster. 3521 | Long. 
Strachan. | 3504 | Lake (Genty] 3524 | Beresford. 
3464 | Coglievina. and De- | 3526 | Morgan- 
8467 | Morlet. schamps). Brown 
3468 | Hines. 3505 | Clark (Reed). (Hancock & 
3469 | Currie. 3506 | Dunn and | _ Park). 
3472 | Manisty and Cartwright.J 2530 Hart. 
Gibson. 8507 | Pearson. 3532 | Redfern 
3478 | St. George, ] 3508 | Kinsey. (Side). 
3474 | Hurd. 3510 | Johnson 3533 | Edwards, 
3475 | Wilson. Gaillard, | 8537 | Mackey. 
3481 | Hunt. aillot, 3538 Neville. 
3486 | Griffiiths. Radot, as 3541 | Murray. 
Lencau- 3546 | Dee. 
chez). 3551 | Leeds. 
Il.—Through Non-Pa: of the Seventh Year’s Stamp 
ty of 1001. 
| | 
No. | Name. No. | Name. No. Name. 
1276 | 1876 1876 
3356 | Moore. 3391 | Lake 3405 | Roberts, 
3359 | Illingworth. (Small). 3427 | Nishigawa & 
3361 Davies and 3393 | Hughes. Hill. 
| _ Higgins. 3396 | Prince 3428 | Stewart. 
3266 | Jackson. 3399 | Allen 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 

















DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 
No. | Name. No. Name. No. Name, 
1880 | 1880 1880 
3616 | Wilson. 3667 | Abel (Borde Urquhart & 
3629 | Ellis. and Laba-| 3701 Lindsay 
3780 , Meeson and lette). Hart. 

| _ Hopkinson.} 3702 | Morgan- 3741 Ludlow 
3611 | Kirk. Brown 3762 Warren 
3620 | Miller. (Pizis). 3797 Gandy, 
3630 | Peebles. 3779 | Abel 11 Bower and 
3647 | Box and (Lorenz). Bower. 

‘ Beadle. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR’S STAMP 

















DUTY OF 1007. HAS BEEN PAID AND REGISTERED, 
No. Name. No. | Name. No. | Name. 
1876 1876 1876 | 
3604 | Lake 8533 | Johnson and | 3534 | Johnson and 
(Heckert). Phillips. | _ Phillips. 
: 3577 | Mitchell. 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING SEPTEMBER 8, 1883, 

Abstracts marked with a * relate to applications not am 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

— of cy may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 

— of price and postage, and addressed to Mz. H. READER 

CK. 

ErratvumM.—lIn our last issue (see page 227) an asterisk was, in 
error, prefixed to the abstract of Patent No. 226, ‘‘ Homogeneous 
Metal tings, &e. : G. W. von Nawrocki, Berlin. (W. G. Otto, 
Darmstadt).” The asterisk indicated that this patent had been 


abandoned, whereas it was sealed and the final specification filed 
in due course. 


1878. 
3988. Electric Lighting, &c.: Anglo-American 
Brush Electric Light Corporation. vrore Patent). 





(4d.]—The words ‘‘in obtaining light by electricity and” are dis- 
claimed from the title, from which is also struck out the words 
“the same,” ‘‘obtaining light by electricity” being substituted 
for them. Various words are disclaimed and substitutions made 
in the body of the specification and former disclaimer. This dis- 
claimer is granted ‘‘ upon condition that no proceedings for in- 
fringement be taken against the Swan United Electric Light 
Company, Limited, or against Messieurs R. E. B. Crompton 
and Co., or against any person or persons in respect of the use or 
employment of any combination of instruments or apparatus con- 
stituting the system described and claimed in the hereinbefore 
written specification, which has been set up on or before the 
eighth day of December, 1882,” &. (July 30, 1883). 
1882, 

2258. Ship's Windlasses and Bow Stoppers: W. H. 
Whettem, Gateshead. [4d.]—The words ‘‘ and bow stoppers” 
are struck out of the title, various alterations are made in the 
Specification, and the 2nd, 3rd, and 4th claiming clauses are struck 
out. (July 27, 1883). 

6174.* Door Locks: W. Morgen-Brows, London. 
(0. Belger and F. Preller, Hamburg). . 11 Figs.)]—The ordinary 
spring bolt is secured in its locked position by a locker arm 
attached to the bolt. (December 27, 1882). 


1883. 

31. Construction, Arrangement, and Operation of 
Thill haar gy Horse Detachers, &c.: D. Green, 
Cincinnati, Ohio, U.S.A. [6d. 5 Figs.}—The thill coupling 
is so arranged that the thill iron can be instantaneously released 
from the clips, a brake being simultaneously and automatically 
applied to the front wheels. (January 2, 1883). 


91. Machinery for Cooling Atmospheric Air, &c.: 
A. B. Wilson, Holywood, County Down, Ireland, 
and J. Sturgeon, London. (8d. 4 Figs.|—Relates to the 
method of arranging the various parts of air compressing ma- 
chines ; the large compression cylinder being replaced by a 
number of tubes, surrounded by water, and each provided with a 
plunger. (January 6, 1883). 

169.* Pavement: W. Berry and P. Stuart, Edin- 
burgh. ([2d.]—The pavement kerbs are preferably moulded in 
two pieces having a channel of any desired shape, in which, when 
the kerbs are laid, telegraph or other wires are carried. (January 
11, 1883). 

171.* Incubators, &c.: W. Muir, Thornlie 
Renfrew, N.B, (4d.)—Relates to automatic heat-regulating 
and ventilating appliances. (January 11, 1883). 


177.* Sewing Machines: E. W. Lee, Wigston 
Magne, Leicester. (2d.J—A revolving circular knife blade, 
working against a fixed blade attached to the machine, is employed 
to cut off the raw edges. (January 11, 1883). 


179. Telephonic Transmitters: H. Alabaster and 
T. E. Gatehouse, London. (6d. 3 Figs.)—Consists of a 
carbon bridge, with an accurately plane and smooth surface rest- 
ing upon, and forming electrical contact between, two electrodes, 
each connected to a terminal of the circuit. The bridge moves 
on a guide pin, and receives direct the acoustic impulses through 
a confined passage, as a speaking tube. (January 11, 1883). 


184. Dynamo or Magneto-Electric Machines, &c.: 
H. H. Lake, London. (C. L. &. E. Menges, Hague, 
Holland.) [ls. 51 Figs.)}—Dynamo-electric generator: This 


specification is drawn up under thirty-seven ‘‘ Articles,” and re- 
lates chiefly to the method of winding and constructing the arma- 
tures, and to devices for cutting out of the circuit portions of the 
wire of the electro-magnets. A typical form of electro-magnet is 
shown in Fig. 1 in vertical section, Fig. 2 being a plan of the same, 
partly in section, on the line ef. The method of winding the coils 
of the cores S a, N 0 is clearly shown, while the surrounding iron 
shell a, b, c, d serves to conserve the eed of the coils. Cylindrical 
armatures having no iron cone may be used with this construction 
of magnets. Fig. 3 shows diagrammatically the loss of power in 
generators having only one large electro-magnet. Assuming two 
cores to be placed side by side as shown, and the circuits to be in 
the direction of the arrow, it will be seen that the parts of the 
current between a and 6 will neutralise each other. To overcome 
this, in large generators the electro-magnets are constructed as 
shown in Fig. 4, the core being composed of different parts, and 
having the wire wound on in separate bobbins. The planes of 
division of the core and wire are at right angles, each being 
parallel to the magnetic axis. An end of the wire on each bobbin 
is connected to a commutator in such a way that the coils are cut 














out of circuit in succession by the action of a governor. This 
— is actuated by a motor driven by a portion of the current 

rom the generator. An increase in the velocity of the motor 
consequent on an increase in the current causes more coils to be 
cut out from the circuit of the field magnets, The inventor states 
that ‘fon momentarily increasing the strength of the electro- 
magnet .. a sort of after effect takes place when the cause 
of the increase of strength ceases to act.” In order to utilise this 
circumstance, a few coils are wound above the wire of the electro- 
magnet and included in the same circuit. With respect to the 
winding of the armature, it is stated that ‘‘the spirals may be 
wound in any desired manner, it being necessary only to connect 
the several spirals according to a certain rule with relation to the 
circulating current.” The cores are preferably made of bundles of 
iron rods, and the pivots of the axis of rotation are made hollow 
for cooling purposes. Several di msand mathematical formule 
are coe illustrating the rise and fall of the currents, (January 
11, 1883). 


187.* Modes ot Producing Electric Light: J. A. 
Briggs, London. ([2d.)|—The focus of the cathodic rays 





formed by electric discharge in high vacuo is employed to rend 

refractory bodies incandescent. An electric diecharge may be 
on to pass through highly-condensed gases. (January 12, 
883). 


196.* Machines for: Breaking, Grinding, or Pul. 
verising Stones, &c.:; S. Mason, Leloester’ (2,01 
framework supports a cylindrical jaw within which, upon an 
approximately vertical shaft, is a crushing head tapered towardy 
its upperend. The shaft is driven by bevel gearing. ‘The body 
of one bevel wheel is fitted with an adjustable footstep by which 
por eccentricity of the crusher shaft is regulated, (January 12 


200. Manufacture of Steel: R. Hadfield, Sheffiela 
(4d.]—From 7 to 20 per cent. of the ordinary ferro-manganese of 
commerce is added to the metal, after decarbonisation. (Jan- 
uary 12, 1883). 


208. Colour Boxes: T, Foxall, London. (6d. 4 Fijs 
—The divisions between the pans are dispensed with, each being 
held in place by spring tongues, formed on a single strip of 
metal extending the length of the box. (January 13, 1883), 


216. Rotary Pumps and Engines: E. B. D 
London, (6d. 7 Fiys.|—This invention relates gene 
especially applicable for drawing air. Fig. 1 is a transverse 
section, and Fig. 2 a longitudinal section of one form of the pump 
in which A is the cylinder, having its inner surface, in transverse 
section, approximately a cardioid curve, or one along which any 
point upon a circle is carried when that circle is caused to roil 
around a second stationary circle of equal diameter. The oblong 
piston B has passing through its centre a crankpin C, carried by 
an axis D, the centre of which would coincide with that of the 
stationary circle. The radial distance between the axial line D 
and the central line of the crankpin is less than the radius of the 
circle. The piston makes a half revolution for each complete re- 
volution of the crank. Ejisan inlet and F an outlet port. To 
keep the ends of the piston up to the sides of the casing, the 
crankpin C projects from a disc G on the axis D. The other end 
of the crankpin passes through a disc H, concentric with the 














crank axis, and through this projects a tubular neck from the 
end of the piston, having upon it a boss from which radiate rods 
having at their ends pieces J extending from them parallel with 
the crankpin and carrying pairs of parallel guide rods K forming 
a right-angled cross, one pair being parallel and the other at 
right angles to the piston. Each guide has an oblong block Lturn- 
ing on a pin M e¢arried by an outer casing. These two pins M are 
connected by a bar N having a bearing in its centre to receive a 
pin projecting from an arm C* of thecrankpin, The blocks L are 
cut away on one side at their ends so that these ends shall revolve 
in different planes. A modification is shown in which the guides, 
&c., are contained inthe casing A, and also one in which the 
tubular neck has upon it an iaternal toothed wheel gearing with 
a fixed toothed wheel carried by the interior of the end of the 
outer bei and concentric with the crank axis. A double pump 
is described and illustrated in which the pistons are made at all 
times to fit one against the other. (January 13, 1883), 


217. Working and Regulating Secondary Bat- 
teries, &c.: J. 8S. Sellon, London. (8d. 12 Figs.)— 
Secondary batteries: This invention relates to a method of pre- 
venting overcharging of the cells; to maintaining a constant 
E.M.F. by automatically switching in cells as required ; to pre- 
venting the reversal of current while charging ; to indicating 
whether a cell is short-circuited ; to combinations in the circuit 
of accumulators and translating devices; and to a method of 
arranging the generator so as to supply various strengths of 
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currents. Fig. 3 illustrates the means employed for carrying out 
the first part of theinvention. The accumulators are constructed 
with the cells gas-tight, the gas being used to actuate the me- 
chanism. The inlet A admits gas to a gauge B containing 
mercury. The circuit of the magnet D is completed by stops on 
the rising of the mercury, thus short-circuiting the cell. The 
magnet on the passage of current attracts the armature E, raises 
the valve G and opens the gas outlet F. Contact is thereby made 
with K, and the current through K and K! excites an electro- 





magnet whose armature works a stop, which, releasing a spring 
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switch, shuts off the chargirg current and shunts it on to the main 
circuit.’¢ Fig. 2 shows an apparatus for switching in cells as re- 
quired. Cl to C¥ are contact pieces to each of which one or more 
cells are connected. The arm & turns on the centre 83, and has 
a ratchet wheel formed at its base. The armature A having a 
pawl B is attracted by the electro-magnet M (wound as required), 
and works the arm 8, through the teeth S!. When the E.M.F. 
falls the armature K of the high resistance electro-magnet 
N is released and opens the contacts D, thereby passing the 
current through the magnet M instead of by the armature K ‘‘to 
the point P of normal circuit.” The stop 6 engages in a recess 
formed on the back of each tooth, and limits the movement of the 
armS. The apparatus may be used for recharging batteries by 
causing the erm S to automatically work backwards. This is 
accomplished by using a compound arrangement of the magnets 
and a double ratchet movement. To prevent the reversal of 
current the apparatus shown in Fig. 1 is employed. The charging 
current passes through the electro-magnet A A!. The permanent 
magnet B is suspended to oscillate about the centre E. The two 
acrews DD permit of connection with either the negative or 
positive charging wire. Normally the current enters at Al, and 
the permanent magnet is repelled to A. Should the current reverse 
the magnet B is attracted to Al, the arm E makes contact with D, 
which short-cireuits three cells round the lower or switch magnet. 
This attracts the armature H and releases the switch P, held 
against a contact piece by the tooth-like projection. The spring 
p? causes the switah to make contact at r and_ring the bell. In 
another arrangement the cells are cut out of circuit, and a resist- 
ance, equivalent to that of the generator, is inserted on the 
reversal of current. To detect whether acell is short-circuited 
each cell is connected to a contact arrangement on a switch 
board, so that each may be connected in succession to a volt- 
meter. Incircuits in which the charging of cells and the lighting 
of lamps takes plates alternately, a switch, consisting of an electro- 
magnet and armature, is so arranged that, when the maximum or 
charging current is passing,the charging circuit is completed, 
but on the passing of the minimum current the armature falls and 
completes the lamp circuit. To enable a generator to supply 
varying strengths of currents, a switch isso arranged that the 
sections of wire on its armature can be placed in series or in 
parallel circuit, or in any desired combination of the two. 
(January 13, 1883). 

218.* Red Colouring Matters: F. Wirth, Frank- 
fort. (Kalle and Co., Biebrich). (2d.)—The colouring matter 
is produced by the combination of the paradiamines with the 
amidated ethers of the phenols by oxidation. Five examples are 





given, (January 18, 1883). 
222. Machinery for Grinding and Treating Corn, 
&c.: W. Lloyd Wise, London. (A. and A. Mariette and 


E. Boffy, Paris). (6d. 11 Figs.]—This relates to a portable ma- 
chine having metal grinding discs, a shaking sieve and a revolving 
sifter, ard is shown in Fig. 1 in sectional elevation, Fig. 2 being a 
plan view of one disc. The framework A carries the grinding 
discs A! All and their accessories, B is the shaking sieve, and C the 
revolving sifter, enclosed within a casing D, having lateral open- 
ings closed by flaps. The working face of each disc, which may 
be in one piece or built up in sections, is divided by nearly radial 
grooves a2, into a number of equal sections, each having formed 
in its face a number of grooves b, gradually widening and deepen- 








ing towards their inner ends, separated by ridges ¢c of uniform 
wiith. The bottoms of the grooves are rounded, the ridges having 

arallel sides and flat faces, the edges being slightly rounded off. 
The face of the stationary grinding disc A! is flat, that of the re- 
volving disc A! comprising a flat outer annulus, and an inner 
zone having an upward inclination towards the axis to facilitate 
the passage of the material between the discs. The grain, fed to 
the passage E, passes to the recess F and between the discs Al A”. 
The bruised grain is received on the — meshed division ¢ of 
the shaking sieve B, which retains the large bruised portions, the 
finer portions passing through a strainer G to the rotary bolter C, 
and the coarser ones to the receptacle m. The operation is re- 
peated a sufficient number of times. The axis of the upper disc 
slides through the horizontal bevel wheel with which it gears by 
means of a slot and feather. (January 15, 1883). 


224." Mechanism to be Employed for Delivering 
Consecutively Numbered Tickets to Persons Riding 
in Public Vehicles, &c,: M. Bebro, London. (2d.)— 
Refers to modifications of the details given in Patent 941 of 1881, 
and consists in reducing the diameter of one of the delivering 
rollers, in an attachment of ink and type roller, and a method of 
operating the delivery rollers,and to a peculiar form of bell. 
(January 15, 1888). 


227. Preserving Milk: H. W. L. O. von Roden, 
Hamburg. (2d.)—The milk is heated sufficiently to drive off 
the air and destroy the germs of fermentation; after cooling 
‘*carbonic acid” is introduced. (January 15, 1883). 


228." Kettles: R. F. Farquharson: London. (2d.)— 
The opening for filling is placed at the back, the back end of the 
handle being secured just in advance of the opening. (January 
15, 1883). 


229, Re reer 3 | Mechanism and Cartridge Maga- 
zines for Breechloading Firearms. G. E, Vaughan, 
(J. Werndl, Steyr, Austria). (8d. 53 Figs.]—Relates to a car- 
tridge magazine case to be filled from the rear, the connecting 
arrangement of this magazine with the removable repeating 
mechanism, end the arrangement of mechanism by which the re- 
peating fire can be discontinued even with the magazine attached. 
In the space at our disposal and without the aid of figures it is 
impossible to show the action of this intricate mechanism. (Jan- 
uary 15, 1883). 


231.* Machines for Stamping, Endorsing, and Em- 
bossing Purposes: N. Wilson and T. Hinds, London. 
(2d.]—The ordinary rotating stamp is replaced by one having a 
vertical movement in guides. The operations of the machine are 
counted by an electrical or mechanical arrangement. (January 
15, 1883). 

234.* Apparatus for Holding and Releasing Roller 
Blinds: J. Hudson, Bolton, Lanc. (2d) Relates to the 
construction of the brackets for carrying the axes of the rollers of 
automatic locking blinds. (January 15, 1883). 


235. Manufacture of Bowls or Rollers for Mang- 
ling and Calendering Machines Employed for 





Finishing Woven Fabrics and Paper: C. L. Jack- 
son, Bolton, Lanc. (2¢.]—These are made of prepared jute 
fibre, and are “built up” ona steel or iron axis. (January 15, 
1883, 


236.* Gas Retort Furnaces for Generating Heat: J. 
Dempster, Elland, Yorks, and J. A. Drake, Halifax. 
(2d.]—The furnaees are made deeper than at present; and have 
arranged on each side a series of zig-zag flues, each in connexion 
at one end with the furnace and at the other end one communi- 
cates with the flues, and the other with the atmosphere, The 
flue bricks when put together form openings at right angles. 
(January 15, 1883). wer 


239.* Pens: W. Brierley, Halifax. (A. F. I. L. 
Scholz, Mezo-Szakal, Transylvania). (2d.]—The pens are formed 
without the usual slit, the points being flat and solid. To accu- 
mulate ink near the point small tongues are employed formed by 
transverse slits near the point. (January 15, 1883). 


240.* Manufacture of Artificial Stone, &c.: R. 
Stone, London, (2d.)—This is made of ground flints, or other 
hard stone, mixed with cement, and formed into slabs in suitable 
moulds under pressure. (January 15, 1883). 


242. Combination and Treatment of Certain Mate- 
rials for the Production of Substitutes for Gutta- 
Percha and India-Rubber: M. Zingler, London. 
[4a.]—Any copal gum, but preferably Manilla gums, are dissolved 
in turpentine, in a jacketted pan provided with rollers, camphor 
being added to facilitate the solution. When the whole is dis- 
solved vegetable albuminous matter is added, and the whole 
treated in a masticator with oleaginous matter. In a modification 
sulphur is substituted for the albuminous matter. (January 15, 
1883). 


244." Construction of Latches or Fastening for 
Doors, Gates, or Shutters: W. Wright, Droylsden, 
Lance. (2d.)—Relates chiefly to sliding doors, &c., and is de- 
signed for use in lieuof the ordinary padlock. (January 16, 1883). 


245. Combined Anti-Fouling and weenie Com- 
see a Ships’ Bottoms: J. H. y> 

lapton, Middlesex. (4d.)—Waste leather is treated as 
follows. It is disintegrated, boiled, and a weak solution of 
muriatic acid added, the acid and moisture are then expressed, 
and after drying it is reduced to powder and mixed with paraffine 
and tallow. Before applying the composition the surface is 
covered with a preliminary coating of pulverised leather mixed 
with naphthaline or other suitable mixing medium. (January 16, 


248.* Pickers Employed in Weaving: R. Lister, 
Keighley. ([2d.|—The pickers are of wood and are provided 
with metal spindle slides over which the picking bands pass. 
Conical pieces of india-rubber secured to the picker strike and 
actuate the shuttles. (January 16, 1883). 


250. a mm for Cooling Beer, &c.: H. J. Had- 
dan, London. (W. Nussbeck, Berlin). (6d. 6 Figs.)}—An ice 
reservoir is provided from which a pipe extends through the plug 
and to a considerable distance within the beer barrel. This pipe 
receives the water formed by the melting of the ice. Atmo- 
spheric air enters the ice reservoir by a small pipe, and by another 
similar pipe, cold air from the reservoir passes to the top of the 
interior of the cask, the entry of cold air being controlled by a 
valve which only opens when beer is withdrawn from the cask. 
(January 16, 1883). 


Cranes, Winches, and other Hoist: Appa- 
ratus, &c.: H. J. Haddan, London. (Dujour and Bianchi, 
(6d. 8 Figs.J}—This relates to an automatic engaging 
and disengaging gear, which during the down motion prevents 
the handles turning in an opposite direction. A weighted brake 
stops the load should the handles be set free. The winch is 
adapted to produce two ratiosof speed. Fig. 1 shows, the upper 
half in longitudinal section and the lower half in elevation, a 
winch, and Fig. 2shows thedisc D from the right side, the lower 
half being from the left. The main shaft O carries two crank- 
pins keyed on at 180 deg. to each other; a pinion A keyed on, 
and three — CDFandachain wheel G, mounted loosely. 
Also keyed on this shaft is a ‘‘muff’ capable of shifting longitu- 
dinally acone N which enters a hollow cone in one of the bearings. 





When lifting the oblique tooth draws the cone clear, on rota- 
ting the shaft in the opposite direction the helical surface pushes 
N into the hollow cone, and so stops the shaft. The pulley D 
carries preferably three axles O, ‘‘on each of which two wheels 
E and B are keyed.” The wheel B gears into the pinion A and 
the wheel C, while the wheel E gears only into an annular wheel 
coupled to the chain wheel G by rectangular ‘teeth and 
notches. Either the pulley C or D can be stopped by one of two 
straps and a weight for altering the ratio of speed between A and 
G._ To prevent the lifting of an unduly heavy weight a hydraulic 
cylinder has the end of its piston-rod connected to the pitch 
chain. The piston has valves weighted so as to lift on the 
normal weight being exceeded. The motion of the piston-rod is 
communicated by levers to the brake. (January 16, 1883). 


252. Railway Car Brakes: H. J. Haddan, Lon le 
(J. F. Mallinckrodt, Zaleski, Ohio, U.S.A.) [6d. Te 
brake is put on by the weight of the car, and removed by com- 
pressed air or other power, The illustration is a side elevation in 
which B represents the wheels, C the pedestals, D the axle 
boxes, and E_ the car springs secured to the axle boxes. One 

















end of each spring is connected to a hanger by a link, The 
bell-cranks H are pivotted to hangers G, and have their short 
arms } connected to the ends of the springs E by links ¢. To the 
long arms d are connected the brake bars I, carrying shoes on their 
opposite ends. The connecting rod K is pivotted at its outer 
ends to the brake barI, and at its inner end to the lever L 
attached to the piston rod M of the cylinder N fixed beneath the 





car. To the upper end of the brake lever is attached a chain e by 
means of the brake chain. The power is preferably supplied by 
an air pump placed on the locomotive, the supply and escape of 
air being controlled by a three-way cock. (January 16, 1883). 


253.* Registering Gauges for Water, Wind, Rain, 
&c.: R. J. Rudd, Croydon,Surrey. (2d.)—Has for object 
to produce diagrams to a larger scale with more accuracy, and 
extending over a longer time than heretofore. Acylinder covered 
with paper is driven down a fixed screw, the diagram marked by 
the pencil being thus made to take a spiral course. (January 16, 
1883), 


254. Manufacture of Porous Silicious Material 
and Objects he ee for Building Materials, &c.: 
A. Frank, Charlottenburg, Prussia. (4d.)—Artificial or 
natural silicious earth is mixed with alkalies or alkaline earths 
withthe addition of water, and the composition thus formed is 
dried and burnt. (January 16, 1883). 


256.* Portable Railways: H. Woods, Lee, Kent. 
(B. G. Chapman.) [2d.]—Rails are secured in chairs bolted to 
crossbars so as to be easily removable. (January 16,*1883). 


259. Apparatus for Drilling or Boring Rocks, &c.: 
H. H. Lake,London. (A. Cantin, Paris). (10d. 13 Figs.j|— 
—Fig. 1 shows the drill, mounted on a frame, partly in section, 
Fig. 2 is a plan. The cylindrical drill holder 6 is fitted to the 
piston by means of a fixed collar bearing on rollers in sucha 
manner that the piston does not rotate with the drill holder. A 
projection on the head of the drill holder forms a guiding point by 
entering a recess in the centre of the piston. The drill is rotated 
by the bevel wheels and fed forward by hydraulic pressure. The 
valve R serves to admit the fluid, or allow it to escape from, 
the cylinder a, the cock N serving to divert it to either face of the 
piston, The drill is suspended by trunnion rings c, the exterior 
ring c! resting on the frame. Mounted on the frame is a reservoir 





























B combined with a pump o and cylinder h on which are mounted 
the supply pipes, the discharge being conducted back to B. A 
screw may be used to supply the pressure in place of the hydraulie 
arrangement. The frame consists of two superposed plates united 
by a bolt rv. The — plate carries vertical semicircular guides, 
between which and about the axes q q oscillate the arms F, 
carrying the drills. The uper plate rotates on the lower plate. 
Various frames are described and illustrated. The drill is pre- 
ferably twisted and double convex in transverse section, the cut- 
ting portion being rounded and larger than the other part. When 
diamonds are used a mould is formed of each diamond and from 
these punches are made, and by means of these the holes for re- 
ceiving the stones are made in the head of the drill while hot. The 
stones are then placed in the holes and the burrs set back over 
them, the cooling of the drill helping to set them more firmly. 
(January 16, 1883). 


260. Centre-Board Vessels : P. M. Justice, London. 
WJ. S. Birch, New York, U.S.A.) (6d. 5 Figs.]—The centre- 
board is provided with diagonal slots which engage on pins fixed 
across the centre-board space, the pins guiding and partially 
carrying the weight of the centre-board. (January 16, 1883). 


262. Cork Jackets, &c.: H. H. Lake, London. (L£. 2. 
Cogswell, New York, U.S.A.) (6d. 6 Figs.|—Jackets, life pre- 
servers, &., are provided with a filling of cork which has pre- 
viously been immersed in paraffine or in a paraffine solution, for 
the purpose of forming a coating to exclude air and moisture 
therefrom, (January 16, 1883). 


266. Machinery for Reducing and Treating Cereals 
and Cereal Produce for the Manufactnre of Grits, 
or Flour: W. Wakefield. 


molina, n, 
(8d. 12 Figs.|—The illustration shows a single-pair roller mill, 








having combined with the feed apparatus an aspirator, the object 
being to subject the material tocurrents of air on its passage to 
the rolls. The cereal is admitted to the feed hopper a, having a 
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hinged frame }, fitted with an adjustable feed slide b! pressed 
towards the feed roller by weights c, and controlled by the stop 
screw cl ; the material falls through deflectors so arranged that it 
is brought under the action of currents of air admitted by the 
apertures di dll ql itll, the lightest matters being carried 
into the exhaust trunk e, the light shells fall out through the 
spout f/, while the material intermediate between the latter and 
that to be reduced falls through the aperture g, and passes on to 
subsequent machines, or is discharged from f by moving the 
valve h, The wind at each stage is regulated by the valves J, el 
being the main control valve, The roll case and receiving hopper 
are cooled by exhaust communication through the aperture g. 
Arrangements are shown and described in which two pairs of rolls 
having aspirators for each pair are used ; also the application of 
aspirators to decorticating discs ; and the arrangement of a series 
of reducing machines. The rolls are preferably carried by bear- 
ings mounted on a lever, which permits the distance apart of the 
rolls to be adjusted. (January 16, 1883). 


268. Making Chains or other Interlinked or In- 
tricate Articles of Cast Steel, &c.: W. Ralston, 
Manchester. (6d. 7 Figs.]|—Alternate metal links are placed 
ina mould and connected by similarly shaped links of paraftine 
wax or other fusible material. This is melted by the application 
of heat, and the metal chain completed by pouring molten metal 
into the mould so formed. (January 17, 1883), 


269.* Chaplets for Hol Cores in Position in the 
Operation of Casting: W. H. Haley, Bradford. ([2d.) 
—The distance apart of the core and mould is adjusted by means 
of aset screw. (January 17, 1883). 


280. Manufacture of Bricks, Tiles, Pipes, &c.: 
J. H. Starling, Erith, and E. A. May, Belvedere, 
Kent. [4d.]—Dredgings of rivers, &c., either alone or after ad- 
mixture with chalk, are treated in a pug mill and the resultant 
substance moulded to the required shape and burnt. (January 
17, 1883). 

281. Mechanical Musical Instruments: H. H. 
Lake, London, (The American Automatic Organ Company, 
Boston, Mass., U.S.A.) [6d. 6 Figs.J)—Refers to the class of 
musical instruments in which the playing is automatically effected 
by the passage of a strip of perforated paper or other music sheet 
through the instrument. The invention comprises the combina- 
tion with a reed-board having reeds and cells, of a race-way 
covered with a sheet of flexible material having openings through 
it, and supported at intermediate points, a mechanism for separat- 
ing the presser and feed rollers, and an elastic brush to remove 
any dust from the music sheet. (January 17, 1883). 


284. Manufacture of Sugar and Machinery or Ap- 

aratus therefor, &c.: A. Fryer and J. B. Alliott, 

ottingham. [ls.4d. 30 Figs.)|—The illustration is an eleva- 
tion showing in outline part of a sugar mill in which the crushed 
cane or ‘‘ megass” is employed as fuel. The megass is discharged 
from the crushing rolls 1 into a fixed trough 2 leading above the 
furnace crowns. The megass is drawn along this gutter by 
rakes 10 attached to travelling bands 8, actuated from the mill 1. 
Over each furnace is a hole in the bottom of the teough through 
which the megass falls into hoppers 11 and 12 in the furnace 
crown provided at their lower parts with doors, opening down- 
wards, and having near their tops sets of prongs 16 and 17. Each 
set of prongs is carried by levers, one set being marked 18 and 
the other set 19. These levers are connected by links, and 
are actuated by a cam tending to close the teeth across the upper 
part of the furnace in opposition to weights. The doors are 
operated by one of the travelling bands, so arranged as to 
allow alternate doors to fall of their own weight when its hopper 
becomes full of megass, cams on a rotating shaft again closing 
the doors when the hoppers have discharged their contents. To 
obtain a larger yield of juice, the megass is placed in a supple- 
mentary extractor, and subjected to the percussive action of 
stampers whilst being moved through hot water, caused to flow in 
a direction contrary to that of the megass. The saccharine 
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juices are clarified by being passed under pressure successively 
through two heaters, in the first of which it is heated by exhaust 
steam, and in the second by high-pressure steam. The second 
heater is provided with a weighted valve through which, on attain- 
ing a suitable pressure, the juice escapes to vessels containing suit- 
able chemicals. A bag filter is employed to remove any solid 
matter. The bags are made of soft cotton and pass through 
conical holes in the filter head, in which they are secured by 
rings fitting inside the bag and resting on the inclined walls of the 
conical hole. The lower part of the filter is of a truncated cone 
form, having below it adished bottom of somewhat larger size 
than the opening, provided with suitable outlets. The ‘‘ ribs” divid- 
ing the transverse channels of the trays of concretors are made 
shallow at the upper end of the tray and deeper at the lower end. 
Amovable stop fits closely into the lower end of each tray in the 
last channel and close to the juice outlet. The stop is trlangular 
and the sides are of different lengths. A contracting piece placed 
at the entrance end of the channels prevents the passage of froth. 
The apparatus for heating air for the concretor is horizontal and 
consists of tubes passing through tubeplates, the space between 
which is filled with sand. The holes in the tubeplate are conical 
and the tubes are luted in with clay. A small nail driven in be- 
tween the tube and plate keeps the former in place.> To remove 
a part of the water from the sugar and to cool the mass, the semi- 
fluid is caused to fall on blades attached to a rapidly rotating disc. 
(January 17, 1883). 


290. Holdings or Fastenings for Blind, Sash, and 
other Similar Cords: J. D. Sprague, London. (6d. 
7 Figs.|—The cords pass through a casing within which a pawl is 
80 fitted as to join them. They are released by slightly pulling 
the cord, when the pawl drops down. (January 18, 1883). 


291. Manufacture of Corsets, &c.: H.C. Leprince, 
Paris. (4d. 6 Figs.|—By a peculiar method of cutting the ma- 
terial, gussets are dispensed with. (January 18, 1883). 


292. Manufacture of Salts of Strontia and Oxide 
of Strontium: W. A. Rowell, Newcastle-on-Tyne. 
{4d.j—Sulphate of strontia is subjected to repeated boilings with 
carbonate of soda, the sulphate of strontia being converted into 
carbonate of strontia and the carbonate of soda into sulphate of 
soda. (January 18, 1883). 


293. Manufacture of Salts of Strontia and Oxide 
of Strontium: W. A. Rowell, Newcastle-on-Tyne. 
{4d.J}—A mixture of sulphate of strontia and carbonate of soda is 
decomposed by fusion into carbonate of strontia, and sulphate of 
soda or the carbonate of strontia may be made by fusing sulphate 





of strontia and carbonate of soda, washing the product with water, 
and consolidating the residue into cakes by a filter press. 
(January 18, 1883). 


294. Hydraulic Machinery for Producing Power 
or for Pumping: W. Donaldson, Ambleside, West- 
moreland. [6d. 7 Figs.|—A pump cylinder is provided with 
an outer casing, into and out of which water is caused to flow 
under pressure so as to actuate the pump piston. (January 18, 
1883). 

301.* Waistbands for Trousers, &c.: E. Dastot, 
Brussels, (2d.]—Elastic pieces are let into the waistband. 
(January 18, 1883). 


302.* Brewing: H.E.Newton, London. (J. Puvrez, 
Lille, France.) (2d.)—The hops are distilled and the products of 
distillation collected separately, and applied according to the 
aroma required. (January 18, 1883). 


312. Type Writers, &c.: J. J. Raggett, Birming- 
ham, [ls. 17 Figs.|—The types are fixed upon the cylindrical 
rim of a wheel pivotted on an oscillating frame. The position of 
the type relative to the surface to be printed is fixed by means of 
wheel or pawl and ratchet mechanism actuated by the pressure of 
the finger. The outer rim of the type wheel may have teeth 
formed on it for this purpose. The inking roller turns on the 
same centre asthe type-wheel and has motion through a quarter 
of a circle for inking the types. (January 18, 1883). 


$21. Switch for Increasing or Diminishing the 
Strength of Current in Electric Lighting Apparatus: 
F. Mori, Leeds. {[4d.)—The strength of the ourrent is regu- 
lated by a series of resistance coils, any or all of which may be 
introduced into the main circuit at pleasure, by means of a shunt, 
consisting of two series of contaet makers, equal in number to the 
coils employed, and arranged in two circles upon a disc, in the 
centre of which is a stud coupled to the main wire, and on which 
are mounted two arms corresponding in length to the radius of 
the circles formed by the contact makers. The one termed the 
‘“‘ primary” arm fits on to pins of equal diameter to the main line, 
the other, the secondary arm or “shunt,” prevents the stoppage 
of the current, and the fusion of the contact pins when changing 
from one branch to another. (January 19, 1883). 


327. Netting Machinery: J. H. Johnson, London. 
(Galland and Chaunier, Paris). (10d. 26 Figs.J)—For the dis- 
tribution of the motive power a double Jacquard motion is em- 
ployed, consisting of two slide boxes having a reciprocating 
vertical motion for elevating hooks which are caused to engage 
successively with crossbars on the boxes. The hooks in rising 
actuate levers and transmit motion to the various parts of the 
machine which, by means of aseries of knotting devices controlled 
by the Jacquard mechanism, tie knots similar to hand-made knots. 
(January 19, 1883). 


372. Braces for Sapperting Trousers, &c.: F. 
Hovenden, London, ([éd. 4 Figs.|—Are made with two 
short back straps, connected by a junotion piece to two front 
straps each of which passes under one armpit, over the shoulder, 
across the back, and under the opposite armpit to the front 
buttons. (January 23, 1883). 


493. Machinery for Winding Thread upon Spools 
or Bobbins: J. P. Kerr and T. Law, Paisley. (6d. 
2 Figs|—This is constructed to operate simultaneously on a 
number of spools, the winding spindles being horizontai and there 
being a winding spindle and a Sack spindle for each spool in the 
same line. Below the spindles the winding and back spindles are 
connected to two rods which have the necessary movements iin- 
parted to them by rotating cams at one end of the machine. An 
automatic feeding device is used for supplying the spools succes- 
sively to the winding spindles. (January 30, 1883) 

960. Governors for Regulating the Speed of Steam 
and other Engines: F. M. Rogers, London, (J. M. 
Gorham, Bucharest). (6d. 2 Figs.]—The centrifugal action of the 
governor is either counteracted or assisted by the steam pressure, 
the variation of which thus becomes a factor in regulating the speed. 





The figure shows a method of regulation, in which the cylinder 
A, in communication with the boiler, and the piston B operate 
the rod C and fork lever D on any increase of boiler pressure, and 
so force down the valve spindle J. In asecond arrangement the 
piston B is arranged to aid in lifting the balls 11, (February 21, 
18883). 

1245. Governors, &c.: W. Murdoch, Glasgow, [6d. 
14 Figs.]—Relates to a governor especially applicable to marine 
engines, the primary governing movement acting on a steam 
cylinder and piston which apply the power for altering the 
throttle valve. Fig. 1 is a vertical section and Fig. 2 an end 
elevation of one form of the governor. The horizontal relay 














cylinder 12 is formed in a casting having brackets 13 and 14 
carrying a horizontal shaft 15, having on it a loose pulley 16, for 
a driving cord,’and fitted on its inner side with a bevel pinion 
17 ; fixed on the shaft is a flywheel 18, carrying four balls 19 
at the ends of levers centred at diametrically opposite sides 








of the flywheel boss. The two balls 19, nearest the pulley 
16, have bevel toothed segments gearing with the bevel 
pinion 17, the other two balls have pins projecting into in- 
clined slots in lugs 24, formed on a sleeve 25, movable along 
the shaft 15, and formed with two collars to act on a bell- 
crank lever 26, having a pin projecting into the groove, 
The centrifugal action of the balls is opposed by a spring 27 
applied to the bell-crank lever. The hollow cylindrical valve 30 
of the relay cylinder is divided by a longitudinal diametrical par- 
tition, This valve has a turning and longitudinal motion in 
its chamber, communicating with the opposite ends of the 
cylinder. The steam enters the chamber by two ports 82, and 
leaves by the exhaust port 33. Each compartment of the valve 
has a helical port on its side. The piston rod, 34, is connected to 
the main throttle valve. The rod of valve 30 is adjustably con- 
nected toa tube 35, passing through a bush 36, and connected to 
it by a groove and feather, which makes it turn with the bush 
and permits of its endways movement. The bush has an arm con- 
nected by a link 37 to the bell-crank lever 26, acted on by the 
sleeve 25 of the governor shaft, so that the action of the governor 
causes the relay valve toturn. The rod 35 has near its outer end 
a pair of collars acted on by pins on alever 38, centred on the lower 
bracket, and is connected to the piston rod by a pin and slots. 
A starting engine arrangement, and a governor having two 
cylinders and flywheels, are described and illustrated, (March s, 
383), 


2545. Dentistry: S. Pitt, Sutton, Surrey. (C. WM. 
Richmond, New York, U.S.A.) (8d. 48 F'igs.)—The use of plates 
to which artificial teeth are usually attached is dispensed with, 
the root of the old tooth, after it has undergone a surgical opera- 
tion, serving as asupport forthe artificial one. (May 22, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINERRING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 


The Welsh Steel Works.—At three of the great Welsh 
steel works, Ebbw Vale, Tredegar, and Blaenavon, notice 
of a month has been given to terminate contracts. The 
proceedings will effect at least 10,000 persons, and it is 
believed to be preliminary to a reduction of at least 10 per 
cent. in wages. 


Tramways in the West.—The seventeenth half-yearly 
meeting of the Bristol Tramways Company was held on 
Thursday. A dividend of 3 per cent. per annum was 
declared, and it was stated that the experiment of ad- 
vancing the fares on the Redland and Drawbridge lines 
had been satisfactory in the results so far obtained. The 
Gloucester Tramways Company’s meeting was held after- 
wards, and a dividend of 4 per cent. per annum was de- 
clared. 

South Wales Colliery Company (Limited).—Ata meeting 
of this company on Tuesday, the accounts for the half- 
year ending June 30, 1888, were received and adopted, 
and the preference dividend of 10 per cent. per annum on 
the ‘‘ B” and ‘‘ New B” shares was declared, and ordered 
to be paid up to December 30, 1882. 


Newport.—A fair amount of business has been done 
during the week, but the late inclement weather has had 
the effect of keeping back tonnage. Coal prices keep 
up well, and it is generally considered that the pro- 
spects for the winter are good. There have been a few 
shipments of iron, &c., and it is encouraging to note that 
there is a brisker inquiry for steel rails, but while prices 
remain so low business in this department cannot be said 
to be healthy. Last week’s clearances comprised 46,559 
tons. Of iron, &c., 3021 tons were sent away to the fol- 
lowing destinations: Rio de Janeiro, 1120 tons; Malmo, 
937 tons; Bahia, 380 tons; and Rosario, 534 tons. The 
imports comprised 8741 tons of iron ore from Bilbao, and 
1180 tons from other sources. 


The P. and O. and South Wales.—As far as can be ascer- 
tained the Peninsular and Oriental Steam Navigation 
Company have distributed their coal contracts over the 
ensuing twelve months as follows: D. Davis and Sons, 
Ferndale, 50,000 tons; Powell Duffryn Company, 30,000 
tons ; Plymouth Company, Plymouth, 50,000 tons; A. 
Tylor and Co., Tylor’s Merthyr, 25,000 tons; G. Insole 
and Son, Cymmer, 20,000 tons; Coffin and Co., Dinas 
Merthyr, 20,000 tons ; Glamorgan Coal Company, Hood’s 
Merthyr, 20,000 tons ; and Great Western Colliery Com- 

any, 10,000 tons. This represents a total of 225,000 tons. 
The prices obtained show a satisfactory advance as com- 
pared with last year. 


Dock Exténsion at Newport.—The inauguration of the 
new Dry Dock Slipway and Shipbuilding Company took 
place on Monday, under the presidency of Mr. Alderman 
Beynon, who was on the occasion supported by some of 
the leading coal and iron masters, merchants, &c., of the 
district. A dry dock is to be constructed capable of 
accommodating the largest class of steamers and sailing 
ships. There is also to be a gridiron 500 ft. in length, 
together with extensive engineering works, so as to com- 
plete the facilities for the building and repairing of every 
class of vessels. The work will cover an area of 24 acres. 


Cardiff.—The coal clearances of last week showed some 
reduction as compared with immediately preceding state- 
ments. Prices are steady, and the fact that the Penin- 
sular and Oriental Company’s contracts have been given 
out at advanced prices as compared with last year is con- 
sidered satisfactory. Further heavy contracting will 
shortly be effected, and in the course of the next seven or 
eight weeks, the tendeney of next year’s prices will have 
been in a sense established. Patent fuel is steady. Last 
week’s clearance comprised 134,790 tons of coal, 3017 tons 
of iron, 2200 tons of patent fuel, and 130 tons of coke. The 
imports comprised 8445 tons of iron ore from Bilbao, and 
1226 tons from other sources, 
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CL PERATURE, 


Nautisch-Technisches Worterbuch der Marine. Deutsch, 
Italienisch, Franzésisch und English. Von P. EZ. 
DasovitcH. Pola, Redaction der Mittheilungen aus 
dem Gebiete des Seewesens. 

We notice with pleasure the issue of the fifteenth 
and last part of this technical dictionary compiled 
in four principal European languages, German, 
Italian, French, and English. When early in 
1879 the first part was published, its special 
purpose was announced to be a technical dictionary 
devoted to marine and allied subjects, to be com- 
pleted in seven or eight parts, which would appear 
at intervals of two months. This time has been 
considerably increased, and so has the sizeof the 
volume, which has been just doubled, and we 
may say at once that the prospectus did not 
contain any promises which have not been fully 
realised in the work. The labour of compiling 
a technical dictionary in four languages of about 
1250 large octavo pages, is one which it is difficult 
to overrate, and the five years which have been 
required by the publishers to complete their part 
of the work, do not appear long when the result 
obtained is considered. It must be borne in mind, 
that the book has not been made by looking up the 
correct term for the same object in different dic- 
tionaries and stringing these together; in many 
points the author has been working in entirely new 
paths. The terminology in particular of the Italian 
equivalents was most difficult to determine, and the 
choice between two or three different terms, many 
local, and many existing only verbally amongst 
sailors and those concerned in shipping, must of 
necessity have been exceedingly tedious. Mr. 
Dabovitch has, moreover, struck out a route of his 
own in arranging his dictionary. Anxious to have 
the German and Italian initials in one column—the 
book being chiefly intended for the South European, 
Austrian, and Italian marine—he has grouped his 
material alphabetically, but using the German and 
Italian words in their alphabetical order ; so for 
instance the German ‘‘ Feuerréhrenkessel”—water 
tube boiler—is followed by the Italian ‘‘ Fiamma” 
—pendant—and under these chief headings follow 
combinations of these terms, short sentences, &c. ; 
thus, under the head of ‘‘ Wasser’—aqua—eau— 
water—we find about a column of combinations, 
bilge water, brackish water, injection water, and 
many more. This subdivision has a high value, 
for while otherwise this compendious dictionary 
would be comparatively useless to the French and 
English student, if he requires any combination of 
say the word ‘‘ boiler,” he finds in any ordinary 
dictionary ‘‘ Kessel” or ‘‘ kaldaia,” and under one 
of these two heads he will probably not seek in vain 
for the combination he requires, and which his ordi- 
nary dictionary does not givehim. Anarrangement 
like this has, however, its drawbacks, the chief one 
being frequent repetition and consequent reference 
to some other page of the volume, for instead of re- 
peating himself, the author refers the reader to other 
placesin the book where the information may befound. 
The dictionary, which is not expensive, can be ob- 
tained in London of Messrs. Dulau and Co., Soho-sq., 
and we do not hesitate to recommend it to all in- 
terested in the technical termsof these four languages 
in all subjects relating to the sea, sailing, and steam 
navigation, shipbuilding, rigging, manning, artillery, 
marine law, &c., salt water botany and biology. 


THE UNITED STATES AT THE 
FISHERIES EXHIBITION.—No. IL 

THE most effective apparatus used by the Ameri- 
can fisherman is the purse-seine net, to which 
reference has more than once been made in the 
course of the papers on the Fisheries Exhibition that 
have appeared in these columns. By it all the men- 
haden are captured that supply the New England 
manure factories with the raw material, and as we 
have already said, it has practically supplanted 
hook and line fishing for mackerel on the Américan 
schooners. The present season, however, has not 
been a prosperous one for the New England seiner, 
and unless the fish school in greater numbers than 
they appear to have done lately the fishing towns 
of the North-Eastern States will have had but a poor 
return for the trouble they have expended. It 
is, indeed, one that is subject to great fluctuations, 
as may be observed by consulting the chart ex- 
hibited in the United States Court, showing the 
amount of mackerel taken annually. In this Court 
is shown a model on $in. scale of a mackerel purse- 
seine which is suspended from the roof of the build- 














ing. It is extended by a large iron hoop in the 
position it would occupy in the water immediately 
after having been shot, forming a circular wall of 
netting, the upper edge being supported by the corks 
and the lower edge sunk by the weights. A model, 
on the same scale, of a mackerel schooner fully 
rigged and with all sail set is hung beside it. Fig. 1 
shows the net in this position; it must be under- 
stood, however, that the boat shown is not to scale, 
as the net is frequently 200 fathoms long. 

The details of the purse-seine vary aceording to 
the purpose for which it is required, and as the ideas 
of the fishermen may alter. For many years this 
net was used principally, if not solely, for taking 
menhaden, a brief account of which fishing may be 
found on page 14 of our present volume. The early 
menhaden seines were 200 yards in length, having a 
24in. meshstretched measure, there being 350 meshes 
in the bunt of the seine. Of late years there has 
been a considerable increase in the size of the net, 
which is now made 185 fathoms long, and about 84 
fathoms deep, the weight being about 700 lb. 

For mackerel fishing two sizes of seines are 
employed, the larger of which will sometimes 
measure even 225 fathoms in length, and be 25 
fathoms deep when shot. It is deeper in the centre 
of the bunt than at the extreme wings, one of 
which will be 10 fathoms deep, and the other end 
15 fathoms. These are probably maximum dimen- 
sions. There is, however, no arbitrary rule 
as to the dimensions of the net at the ends, 
some fishermen preferring them very shallow, so 
that they may be as shallow as one and seven 
fathoms respectively ; others maintain that the fish 
have less chance of escaping if the ends be deep. 
The deeper end is called the dorey end, and the 
shallower the boat end. The net is made of three 
kinds of twine, the strength of which is propor- 
tioned to the strain that will be put upon it. The 
bailing piece, which is a section of the net occupying 
about ten to twelve fathoms in length and depth at 
the centre, is made of the stoutesttwine. Beneath 
this and extending to the bottom of the netisa 
section knit of twine a size smaller. There is also 
a band of large twine fifteen meshes deep extend- 
ing along the cork line of the seine on either side 
of the bailing piece to the extremity of each wing. 
The remainder of the net is made of smaller twine. 
On the cork line are two or three sizes of corks, 
the largest being placed over the bailing piece, the 
smallest generally at the ends of the wings. The 
centre cork is larger than the others, and is usually 
painted or covered with canvas in order that it 
may be easy to find the centre of the net, 
either by night or day. A buoy is attached to the 
end of the cork line at the corner of the wing 
which is first thrown out when the seine is set. The 
net is hung to lines which are called the hanging 
lines. The lead line is placed as in an ordinary 
seine, and is weighted with sinkers which are at- 
tached at intervals varying from a fewinches to 
several feet. The pursing rings are attached to 
the foot of the net by means of bridles in the 
manner shown in the illustrations. When work- 
ing in strong tides in order to bring the ends 
of the net together a weight is used, as shown in 
Fig. 3. In the present day it is customary to use 
two weights in place of one, these weights being 
allowed to slide down when the net is shot and 
before the pursing commences. The pursing line 
is rove through the rings and usually has a brass 
swivel exactly in the centre which prevents the 
line from kinking. The middle ring is often made 
from different metal to the others in order that 
the centre of the net may be easily found. 

The following dimensions of an average-sized 
deep-water mackerel purse seine have been sup- 
plied by Captain George Merchant, Junior, of 
Gloucester, Massachusetts: Total length of 
seine when hung, 203 fathoms; depth, 1000 
meshes, or about 21 fathoms; size of mesh in 
all its parts, 2 in. ; length of bailing piece or bunt, 
500 meshes ; size of twine, 12-9; depth of bailing 
piece, 500 meshes ; length of sides, each 300 meshes, 
size of twine, 20-9; depth of sides, 500 meshes ; 
length of ‘‘ under,” 1100 meshes ; size of twine, 
20-9 ; depth of ‘‘ under,” 500 meshes. The central 
section, composed of the bailing piece, sides, and 
under, is called the bunt, though the bunt proper 
constitutes only a small portion of it. The wings 


and arms extend on each side of the central part, 
and sometimes are of considerable difference in 
length, as many of the seiners prefer to have the 
bunt of their seines a little to one side of the 
middle of the net. 


For instance one wing and 








arm might be 125 yards each in the web, whilst the 
second wing and arm would be 150 yards each in 
the web, the whole being 1000 meshes deep. The 
wings would be made of twine 16-6 hawser laid, 
with the exception of the border, about 15 meshes 
deep, which would be of stronger material, whilst 
the arms would be 20-6 twine hawser laid, again 
excepting the border, which might be a trifle stouter. 
For hangings, six-thread Manilla right and left 
rope is used. In the Boston factories nine-t]:: cad 
Manilla is used for bridle rope, or loops as they are 
commonly called. These loops, to which the purse- 
rings are attached at the bottom of the seine, are 
formed by one part of the hanging rope, and 
made three fathoms long, the spaces between 
them being the same distance: thus it will 
be seen that the purse-rings are spaced about six 
fathoms. Left-laid rope is used for loops and 
right for sinkers. The loops are formed by sepa- 
rating the ropes at the bridle hitches, one ring 
being attached toeach loop. The net is sufficiently 
corked, and from 65 1b. to 75 lb. of lead sinkers, 
say, from 240z. to 4 oz. each, are placed along the 
bottom. None of these are put in the bunt but 
are scattered along the foot of the wings and arms, 
being nearest together close to the ends of the net. 
The rings used are made of galvanised 1 in. iron 
and weigh 24 lb. each,* and with the sinkers they 
make up about 160 lb. weight attached to the 
bottom of the seine. For the pursing rope, 1? in. 
hemp line is used, it is generally about 25 fathoms 
longer than the net. Any difference in depth of the 
several sections of net may be accounted for by the 
taking up in the process of hanging, the webbing 
being of the same depth throughout. 

It is now necessary to give some particulars of the 
boats from which this is net shot. Captain George 
Merchant is said to have been the first to adopt a 
sharp-sterned boat for purse-seining in the year 
1856, previously to which time square-sterned 
clinker-built boats were used. Messrs. Higgins and 
Gifford, of Gloucester, Massachusetts, are in the pre- 
sent day the chief builders of these vessels. A beauti- 
ful model of a seine boat made by this firm is shown 
in the Exhibition, and has excited the admiration 
of more than one expert from the head-quarters of 
our own seine fishery. According to Mr. Gifford, 
the leading qualifications required in a seine boat 
are: 1. That it should tow well ; consequently it is 
made sharp forward.—A whale-boat, which is 
somewhat similar in general appearance, should, 
on the other hand, be finer aft, so that she may be 
backed easily after the whale has been struck.-- 
2. It should row well, aad this quality is obtained 
by the sharp bow ;—the whale-boat should also row 
well, but in this case it has been found desirable 
partly to sacrifice speed to the additional safety 
attained by having the stern sharper than the bow.— 
3. It should be stiff or steady in the water, since 
the operation of shooting the seine necessitates 
much moving about in the boat. The seine boat 
of the present day is a modification of the old- 
fashioned whale-boat combining the qualities men- 
tionedabove. The average length of such a boat is 
about 34 ft., its width 7 ft. 5 in., its depth amid- 
ships 33 in. At the stern isa platform 6 in. to 8 in. 
below the gunwale, measuring about 4 ft. fore and 
aft, on which the steersman stands. Another plat- 
form extends the whole length of the boat’s bottom, 
from the after part of which the seine is set. In 
the bow is a third platform on which the man 
stands who hauls the cork line. There are four 
thwarts or seats, a large space being left clear be- 
hind the middle of the boat for the storage of the 
seines. Upon the starboard side of the boat near 
the middle is placed an upright iron support about 
18 in. in height, to which are attached two iron 
snatch-blocks ; through these are rove the purse- 
rope. Upon the opposite side of the boat, generally 
near the bow and stern, are fixed in the gun- 
wale two staples to which are attached other 
snatch-blocks used to secure additional purchase 
upon the purse-ropes. A wooden pump is pro- 
vided for discharging the large quantity of water 
brought on board when hauling the seine. The 
beats are carvel built, and are steered by an 
oar. In the present day twoseine boats of different 
sizes are often attached to a schooner. These are 
taken on deck whilst making a passage, but when 
on the fishing ground, they are towed or moored 
astern. They have canvas covers, and will ride out 
heavy gales with safety made fast to the schooner’s 
stern. Inthe United States Fish Commission report 





* Captain Merchant has invented an iron block which 
is said to be a great improvement on the rings. 
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on the mackerel fishery, from which we are quoting 
largely, it is stated that Messrs. Higgins and 
Gittord are the principal, if not the only, con- 
structors of these boats. The prices charged for 
them may be of interest to the English fisherman. 


Seine Boats, including Pump, Iron Breast Hook, outside | 


Tow Iron, and Iron Stem Cap. 


dols. 
Smooth bottom battened seam, 31 ft. ... 186.00 
ie +5 36 ft.*... 225.00 

Galvanised rowlocks with brass sockets 

per set of eight ... +s xe an 6.50 

Pursing gear e ~ ce ss 8.5 
Patent steering rowlock with socket ... 1.25 
Pursing blocks per pair ... és - 6.00 
Towing ironand pin... pas 2.00 


A purse-seine net complete, about 
200 fathoms long, and 21 fathoms deep, 
would cost from 850 dols. to 1000 dols. 

The dorey is a flat-bottomed craft 
with high flaring sides; it measures 
about 15 ft. on the bottom. There 
are models and full-sized specimens to 
be seen in the Exhibition. They are 
to those unaccustomed to such craft, 
most unprepossessing looking boats, 
but have valuable qualities for fishing 
purposes, and play a most important 
part in the New England fisheries, 
either on the ocean banks or off shore. 
There are two doreys attached to each 
schooner when engaged on a seining 
voyage. The schooners themselves, 
which form the base from which the 
mackerel seining operations are carried 
on, are probably the most beautiful fish- 
ing craftinthe world. Ourillustration _/ 
of the Spencer F. Baird, taken from a 
model in the Exhibition on page 251, 
will serve to show the way in which the 
vessels are rigged, excepting that in 
our illustration there is no foretop- 
mast and outer jib. We intend giving 
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and one is placed at the cork line, ready to shoot the 
net, the remaining men, seven in number, manning 
the oars. Considerable skill is required in order 
to shoot the seine properly, as it is highly desirable 
to make the net surround the school. If the fish 
are ‘‘cartwheeling” or circling round in the act of 
feeding, the operation is comparatively easy, but 
when they are swimming straight ahead considerable 
skill and a good crew are required in order to make 
the wings of the net meet around the school. As 
soon as the first end of the seine has been thrown 
overboard from the boat, the two men in the,dorey 
row up to and seize the buoy at the end of the cork 
line, which they hold until the seine boat has made 


_ the circle, merely rowing hard enough to keep the 
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THE ‘‘SPENCER F. BAIRD” MACKEREL SCHOONER. 







line is rove through snatch-blocks hung on the 
davit before referred to.* Until a strain is put on 
the pursing rope, the bridles at the foot of the net 
will hang downwards, being kept in a vertical direc- 
tion by the weight of the iron rings, but as soon ag 
the men begin to haul, the bridles will be drawn 
inwards in a horizontal direction. As the pursing 
up continues, the rings will be drawn closer and 
closer together, the net being puckered in at 
the bottom, until at last it will practically form 
a close-bottomed purse or bag ; the bottom, how- 
ever, does not hang freely, it being drawn to 
the boat during the pursing. The operation of 
‘drying up” now begins and is carried on by 
|the net being hauled into the boat in order to 
bring the fish into small compass. The 
reason of the extra strength of twine 
in the bailing-piece is now apparent, 
as it isin this part that the school is 
last enclosed, and this having been 
accomplished, it now only remains to 
transfer the fish from the net to the 
dorey, and the whole operation is com- 
plete. Sometimes, however, the school 
will be too large for the two boats to 
manage alone, in which case the dorey is 
rowed to the schooner, and the second 
dorey will be taken to the net for the 
purpose of holding up the bunt, since 
a large school of 500 barrels may sink 
both seine and seine boat if the latter 
be left without assistance. While the 
seine is being shot, one hand, generally 
the cook, is left in charge of the vessel, 
and should there be such a quantity of 
fish enclosed in the net that the boats 
cannot handle them the cook and the 
dorey men at once endeavour to bring 
the schooner to the net. The evolution 
of shooting alongside a seine boat ne- 
cessitates considerable skill in manceu- 
vring the vessel and an intimate know- 
















at a future time the lines of an American schooner, 
and on that occasion shall refer more fully to the 
details of construction and rig. 
on the fishing grounds a man is stationed at the 
masthead on the lookout, and if signs of fish be 
observed, either by sea-birds gathering or whales 
and porpoises showing frequently, the schooner 
will be headed for that part. When the vessel has 
been brought sufficiently near to the school, the 
seine boat and dorey are promptly manned. The 


When a vessel is | 








| end of the seine from sagging. When the two boats 
meet, the men in the dorey get into the seine boat 
and assist in the work of pursing up, which is now 
performed with all possible speed. The seine at this 
period forms a circular wall of netting in the water, | 


/and the fish are at liberty to escape by sinking to 


the bottom, or diving below the lead line, and it is 
by pursing that the bottom of the net is enclosed. 


| The men stand, six in one end of the seine boat, and 


seven in the other, holding between them the two 


skipper takes the steering oar in the seine boat. | ends of the purse line, the latter, as already ex- 
Two men sit on the forward part of the bunt, | plained, being passed through the rings attached 





1: termedlate sizes are ma‘e. 


to the foot of the seine by the bridles. The purse- 





| ledge of her way of steering. The schooner must 
| approach so near, that a rope may be thrown to 
| the men in the seine boat, and this having been 
| bent to the net, the vessel must move slowly 
enough not to tear the seine before her way 
can be stopped by being brought head to wind. 
The cork an is then taken over the side of 
the vessel and made fast by stoppers along the 
rail. This having been done, the fish are got 


| 





* Our cuts are taken from a U.S. Fish Commission illus- 
tration of purse seining for menhaden, and although the 


details differ somewhat from those of mackerel fishing, 
the general principle is the same in both fisheries. 
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directly ‘on to the schooner by means of a large 
dip net attached to the main and fore staysail 
halyards. The operation of setting a seine and 
pursing, it will in ordinary cases occupy ten or 
twelve minutes, although an hour or more will some- 
times be required to finish the work. The catch 
may vary between one barrel to five or even six 
hundred, and at times tbe whole school may escape 
by diving below the lead line. Occasionally, too, 
the net will be broken by the rushes of the large 
quantity of fish enclosed. 

Almost incredible quantities of fish can be taken by 
purse seining in ashortspace of time. Vessels have 
been known to leave New York on one day and 
return the next with 200 to 300 barrels of fresh 
mackerel, while some Gloucester schooners in the 
course of a week have caught and salted 500 to 600 
barrels, landing two or three cargoes during that 
time. During the summer and autumn of 1881 the 
schooner Edward E. Webster stocked 24,146 dols. 
In the season of 1880, the schooner Alice took 3700 
barrels, of which 900 barrels were disposed of fresh, 
stocking 19,584.75 dols. The schooner Lizzie D. 
Saunders stocked 1700 dols. in two weeks, the | 





THE UNITED STATES PURSE-SEINE FISHERY. 











Fic. 4. SHOOTING THE SEINE. 





PURSING THE SEINE. 


The schooner Wildfire 


crew sharing 73  dols. 
Other vessels 


packed 1309 barrels in six weeks. 


took respectively 400 barrels in four days, 205 
barrels in 21 hours, 210 barrels in one haul, and 225 


barrels in one day. 

When a crew have taken more fish than they can 
handle, they will signal to any other vessel that 
may be in the vicinity to help them with the take, 
and it is not a very uncommon occurrence to see the 
schooners come into port completely laden, and with 
both doreys in tow also full of fish. Of late years 
the practice of seining by moonlight has been in- 
troduced, the schools being readily perceived by 
the phosphorescent wake they leave in passing 
through the water. English drift-net fishers 
dread this phosphorescence more than anything 
else, as it enables the fish to see the nets ; American 
fishermen, on the other hand, find the phenomenon 
contribute in no small degree to their success. 

The following Table shows the number of barrels 
and value of pickled mackerel produced by the 
fisheries of the United States for the years men- 
tioned. 

For the greater part of the data used in compil- 


Number of Barrels and Value of Pickled Mackerel produced 
by Fisheries of the United States for the Years 1831, 1834 
to 1838, 1851, 1864 to 1881. 





|Massachu-| 















= : NewHamp- Total Quantity and 
Years. setts. Maine. shire. , Varun ° 
| barrels. | barrels. barrels. barrels. value. 
| dols. 
1881 | 283,548 | 44,951 21,450 449,950 1,862,793 
1834 252,879 18,200 311,740 1,437,123 
1836 7 9,450 209,088 1,520,069 
1837 5,225 165,844 965,214 
1338 3,420 | 138,472 1,156,243 
1851 | 3,073 363,789 2,484,679 
1864 | 300 324,454 7,001,098 
1865 45 311,056 5,729,851 
1866 | 200 276,523 5,161,261 
1867 572 244,561 3,174,130 
1868 _ 208,830 2,924,987 
1869 5 271,534 3,762,985 
1870 | 374,525 | 4,400,563 
1871 | 310,091 2,668,851 
1872 | 206,007 2,205,761 
1873 | | 210,350 3,167,948 
1874 | | 307,640 | 3,163,701 
1875 | 142,980 1,439,315 
1876 } 2 1,853,103 
1877 | 1,384,223 
1878 | 1,408,675 
1879 58,249 1,268,444 
1880 255,986 | 86,338 349,674 2,398,004 
1881 269,495 116,762 391,657 2,447,556 











* The figures for the years 1834 to 1838 and 1851 are from 
Sabine’s Report on the American Fisheries for the years 1864 to 
1877 from the State inspection returns ; for the years 1878 to 
1881 from the annual reports of the Boston Fish Bureau. 


ing this account of the United States mackerel 
fishery we are indebted to the valuable report 
issued by the United States Fish Commission. At 
the present time the purse-seine possesses especial 
interest for English fishermen, as it is proposed to 
try it experimentally in English waters. Whether 
it proved suitable for our fisheries or otherwise, the 
experience gained by the proposed trial would be of 
great value, and we hope the scheme may be carried 
out to a successful issue. Weshall probably revert 
to this subject again. 








ELECTRIC LIGHTING NOTES. 

DvurinG the soirée given to the members of the 
Library Association of the United Kingdom meeting 
last week, at Liverpool, the book rooms of the Free 
Library were for the first time lighted by electric lignt. 
About 50 high-resistance Swan lamps were attached 
to existing fittings; the current was supplied from 
Faure-Sellon Volkmar storage batteries ; this instal- 
lation has been carried out by Messrs. Holmes and 
Vaudrey, Liverpool. 


The First Commissioner of Works has purchased the 
Edison electric light plant which was used in the 
House of Commons last session, and has ordered a 
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considerable extension of machinery, so that not only 
the library and dining-rooms, but also the division 
lobbies, ministers’ rooms, and the precincts of the 
House will be lighted next year. 





Notices have been issued calling a meeting of share- 
holders for the 2nd proximo to confirm an agreement, 
provisionally entered into by the directors, for the 
sale by the Swan Company to the Edison Company 
‘‘of certain of the business, goodwill, patents, privi- 
leges, and other property.” This in reality means that 
the two concerns are to be amalgamated, the name 
chosen for the combined undertaking being the Edison 
and Swan United Electric Light Company, Limited. 
The Swan Company has a nominal share capital of 
1,000,0007. of which one half has been issued in 10/. 
shares. The capital of the Edison Company is also 
1,000,000/., but only 200,0007. has been issued and 
100,000/. paid up. 


ON RECENT IMPROVEMENTS IN “COWPER 
STOVES.’’* 
By Mr. Epwarp A. Cowprr, M.I.C.E., London. 

I HAVE so often been presssed to read a paper before 
this Institute on the ‘‘ Cowper Stoves,” that £ now beg to 
lay before you a short history of the invention, and an 
account of several recent improvements, which, I believe, 
will commend themselves to your favourable attention. 

The late Mr. Neilson, by his admirable invention of 
heated blast for blast furnaces, effected a considerable 
improvement in the action of the furnace. He began 
with an increase of temperature of only 60 deg. to 100 deg. 
Fahr., and finding the furnace work better, and an 
economy of fuel effected with even this small addition 
of heat, he raised his temperature gradually to 600 deg. or 
650 deg., with a continual decrease in the consumption of 
fuel for every increase of temperature. Pipe stoves having 
since then been considerably improved, 900 deg. and some- 
times 1000 deg. Fahr. is now reached, but at these tem- 
peratures the limit of the endurance of iron pipes has 
been reached, thus putting a stop to further economy 
with the old form of apparatus. 

For this reason, further increase of temperature was 
not practicable, and this point was considered by some to 
be the natural limit to the temperature of the blast, 
although the maximum economy had by no means been 
attained. Now although no ironmaster would deny the 
advantages that had been attained by hot blast (that is to 
say, of the temperature which he had _ himself reached), 
yet, when the invention of the firebrick stoves offered 
the means of still further carrying out the same principle, 
opinions adverse to an additional increase were expressed. 
It has taken some years entirely to overcome such a pre- 
judice, and to show that there is no natural limit except 
that of the temperature that can be attained by the com- 
bustion of the waste gases. 

That economy does not suddenly stop at 1000 deg. 
Fahr., but continues to rise, in a steady curve, for some 
distance beyond this point, with every increase in the 
temperature of the blast, is not a matter of mere theory, 
but has been amply proved by extensive experience, as I 
will presently show. 

I should here mention that my friend Mr. Neilson 
urged me, as strongly as he well could, to go on increasin 
the temperature of the blast as far as was practicable an 
convenient, and I venture to assert, that had he started 
in the first instance with firebrick stoves, one would 
never have heard of 1000deg. being a natural limit to the 
temperature of the blast for a blast furnace. 

With good firebrick, instead of cast iron, as the mate- 
rial to withstand the heat of the flame, the waste gas 
from the top of the blast furnace may be allowed to burn 
freely and produce the highest temperature of which it is 
capable, imparting its heat to the firebrick surfaces of 
the regenerator without fear of damage ; the regenerative 
system (first introduced in the Siemens furnace) enabling 
the heat so stored to be afterwards taken up by the blast. 

As in the case of Neilson’s first experiments, so with 
the early experiments with firebrick stoves, the greatest 
advantage was not fully obtained at first, but the system 
was gradually developed by various improvements intro- 
duced from time to time. Thus the temperature of blast 
obtained by the ‘‘ Cowper Stoves” has been gradually 
raised to 1500 deg. Fahr., with the most satisfactory re- 
sults in economy of fuel and increase in the “‘ make.” 

When I first began to contemplate improving the 
temperature of the hot blast, in 1857, a very common 
temperature in this district was between that of cutting 
lead and cutting zinc. Antimony, which I now use, had 
not been thought of. The late Mr. Vaughan took me 
down on an engine to Eston to show me what he was 
doing in the way of hot blast, and explained to me that 
he would not heat his stoves with gas, for fear they should 
be ruined, but used a mild coal fire instead, while he 
would not allow the temperature to be raised above that 
of melting lead. We tried the temperature with lead, 
and it would not “cut” it, and Mr. Vaughan then told 
the man in charge that he might go to the temperature of 
cutting lead, but he would not have it touch that of zinc. 

I have mentioned that the ‘‘ Cowper Stoves” are based 
upon the principle of the regenerative furnace introduced 
by Mr. (now Sir William) Siemens, the original inventor 
being Mr. Fred Siemens. This is now so generally under- 
stood, that it is needless to enter into a long explanation 
of the regenerative action ; but I would beg those who are 
not intimately acquainted with the subject to bearin mind 
that the regenerator is not simply a mass of brickwork, 
alternately heated and cooled ; but it is also a mass, the 


* Paper read before the Iron and Steel Institute at 
Middlesbrough. 











top of which is always as hot as the gas flame can make 
it, and the bottom always cool; whilst between the two 
there is a zone of graduation, which is near the bottom, 
when the stove has completed its turn on gas, and com- 
mences its duty of heating with blast, and near the top 
when its turn at the latter duty is completed. The 
appended diagram, Fig. 1, shows clearly the changes that 
take place in the temperature of the regenerator. 

The smallest firebrick stove ever made is the one that 
now stands before you; it was only made for the table to 
explain the action of regenerative furnaces. The interior 
is only 6 in. in diameter, and the regenerator 12 in. deep, 
was composed of a mass of clean broken tobacco pipes. 
On heating it for three hours with gas flame, the top 
became only just milk warm, and yet when cold blast 
was turned in at the top, it cut lead well, as it issued as 
hot blast at the bottom, having only traversed a regene- 
rator 12 in. deep, as just stated. This thoroughly proves 
how perfectly a regenerator works when heated at one 
a and cooled at the other by the introduction of cold 

ast. 

The stoves are constructed of wrought iron to retain 
the pressure of the blast, with a lining of firebrick to 
retain the heat and protect the plating. 

I may add that I also invented, about the same time, 
the wrought-iron pipes lined with firebrick for conveying 








Fig. 2. 


the blast, which have since been so universally adopted 
for pipe stoves as well as for firebrick stoves. 

Mr. James Young very early took licenses for the 
‘Cowper Stoves” for heating steam and gas for distilling 
purposes. 

A pair of small experimental stoves for one tuyere were 
put to work by Messrs. Cochrane at their works at 
Ormesby ; they were heated by coal fires, and gave a tem- 
perature of about 1200deg. Fahr. These stoves were 
cylindrical, the whole area inside the firebrick lining 
being taken up by the regenerator. The products of 
combustion, from a fire in a chamber below, passed 
upwards through the regenerator and out through a 
chimney at the top. The first experiment was quite 
sufficient to prove that the plan was right, and a saving 
of fuel equal to about 5 per cent. was attained. 











all stoves that he erected up to 1871 were made under 


a royalty. 

Mr. Whitwell at first intended to make the stoves 
square or oblong, but I persuaded him to make them 
round, as being far stronger and cheaper. 

The ‘‘box plan,” which is a peculiar arrangement 
of “split” brick set on edge, was then adopted, each 
course of each passage being, in fact, a square box, 
formed of four bricks ; these passages reached from top to 
bottom, so that a brush or chain could be passed down if 
required ; whilst the arrangement of the bricks was such 
that, though standing on edge, they could not fall over 
or get out of place, on account of the support which they 
derived from each other, as each brick had, in fact, two 
other bricks as buttresses to it. These passages were at 
first built with the bricks in one course projecting about 
? in. over the side of the next course, so that a slight] 
zigzag tendency was given to the current passing through 
each passage ; but this has been found to be unnecessary, 

The specific heat of firebrick is so high, being about 
twice that of copper, weight for weight, that I have 
often speculated as to bow thin I could make the sides of 
my passages through the ‘‘ regenerator,” and I long since 
took note of the fact that in certain early stoves, where [ 
had the sides of the square passages only 1} in. thick, 
there was enough material to take up the whole of the 
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heat passing into the regenerator for three hours, and I 
have fora longtime used bricks only 2} in. thick, and 
some only 2 in. thick, though for long bricks the makers 
prefer the greater thickness, as being safer in handling 
and knocking about. 

The great objection to having the sides of the passages 
thicker than necessary, is that the middle or heart of the 
firebrick never gets thoroughly heated, as there is not 
time for it, and then when the cold blast enters at the 
bottom of the stove, and in rising has become warm and 
then hot, and should have the highest temperature given 


| to itat the upper part of the stove, it finds some of the 


heat that was deposited on the surface of the brick then 
soaking in, or, more properly speaking, being conducted 
into the heart of the firebrick, thus not giving the highest 
temperature to the blast. The same thing takes place in 
the reverse order when the stove has become partly cooled, 
and the products of combustion are passing through and 
heating up the stove, some of the heat from the inside or 
heart of the firebrick comes out if it is thick, and the pro- 
ducts of combustion are not properly cooled down, and 
heat is thus lost. Threeinches of firebrick is certainly a 
greater thickness than is necessary. 

I would here venture one word of caution as to the 
mode of registering the temperature of the blast in pipe 
stoves and in ‘* Cowper Stoves” respectively. . 

The temperature ought always to be taken with the 
copper ball and pint of water (Siemens’ pyrometer), as 


In the first form of full-sized stove, constructed for | thatis the only accurate way I know of under the vary- 


heating by gas, a central circular tower or 
acted as a combustion chamber, and conveyed the pro- 
ducts of combustion to the top, where they passed over 
into the surrounding regenerator, through which they 
descended. 
tried in the early stoves, the passages being made to break 
up the currents continually. Some choking occurred 
occasionally. At one time Messrs Cochrane fired some 
stoves with gas from Siemens gas producers to avoid the 


| 





flame flue | ing circumstances of difference in the temperature of the 


air in a tuyere-house. Hobson’s pyrometer is a very handy 
instrument for rough observation, but it is easy to deceive 
oneself, by not taking into account extreme differences 


Various forms of regenerator filling were | of atmospheric temperature. 


I have, however, now arranged a brick of very stron; 
form, only 2 in. thick (shown in Fig. 2), and so shape 
that one brick makes three separate passages of 6 in, or 
7 in. hexagons with slightly rounded corners, so that 


dust ; then some large chambers containing a series of | although the bricks cost rather more, there are not nearly 
shelves to catch the dust were used, the gas passing | so many used. As they can be pressed out with a common 


through them on its way from the furnace to the stoves. | 
By later improvements, however, the necessity for any | 


such apparatus has entirely been done away with. In 
the early stoves the height of the regenerator was very 
small, and the system of regenerator filling was like that 
first adopted in the Siemens furnace, in which a con- 
tinual splitting of the currents took place, the air and gas 
being compelled to take a tortuous course. The bricks 
were in some cases only 1} in. apart, and there was some 
liability to choking by the dust. Further experience 
showed it to be better to make the stoves considerably 
higher, and with larger passages. I may add that Messrs. 
Cochrane and Co. early appreciated the advantages of the 
stoves, and have applied them with great energy. 

Although it is my intention to adhere strictly to the 


subject of this paper, I may mention that in 1865, or seven 
years after I had introduced my invention, my friend, 
the late Mr. Thomas Whitwell, explained to me the 
modification of my invention which he wished to be 
allowed to apply. I therefore granted him a license, and 





“steam drain pipe press,” and cut off to length, I shall 
soon get them made very cheaply, and thus have thin 
sides to the passages, and passages of any size I may 
wish. They may be built up to any height in a stove, 
and make excellent work when set dry, so that no strain- 
ing of the wrought-iron casings can take place. Of course 
it will be seen at once that both sides of every two inches 
of thickness are heated, so that the heat has only to pene- 
trate oneinch from the surface in order to heat the whole. 
I call this ‘‘ honeycomb filling.” 

Fig. 3 shows a section of a stove through the flame flue, 
regenerator, and chimney valve, the arrows indicating the 
direction of the draught through the stove when being 
heated by the combustion of gas. : 

The regenerator occupies the whole of the space outside 
the circular flame flue, but parts are removed to show the 
construction of the grids, girders, and piers carrying the 
regenerator. ; : 

Some of my stoves in America have bricks made in the 
form of solid hexagons with a round hole in the middle, 
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but when these hexagons are put together the heat never 
gets to the outside of the bricks at all, so that there is 
much more than one-half the whole surface lost as heat- 
ing surface. 

With a view to increase the power of the stove, I am 
now arranging to draw off the products of combustion 
from several points opposite to the circular flame flue, 
which is placed opposite the chimney valve, so that the 
distances through the various parts of the regenerator are, 
as nearly as may be, always the same, thus causing a more 
perfect distribution of the products of combustion in 
going out, and of the cold blast in coming in, the power 
of the stove being in this way somewhat increased. 

Another recent improvement is in the burner for the 
ras, which is placed in the bottom of the circular flame 
4 As I find, from numerous experiments made with 
vas flames of various forms, that the greatest quantity of 
heat is produced, and the best and hottest flame obtained, 
when the gas is properly burnt at one place, and is kept 
well together as one solid flame. It then turns over 
under the dome, and distributes itself in the best possible 
manner throughout the whole area of the regenerator. 
The burner is formed either as a regular bar ap burner, 
with the air up the middle and the gas up the outside, or 
vice versd ; or, as in other cases, there are two or three 
large slits in the brickwork at the bottom of the flame 
flue for the gas to ascend vertically in two or three flat 
sheets or streams, which are protected from the horizontal 
force of the incoming air by small piers or walls in front 
of the gas slits, and then the air is admitted horizontally 
so as to strike into the circular flame flue outside the 
sheets of gas and between them, thus presenting several 
large surfaces of gas and air in contact and in active 
motion for mixing and combustion of the best possible 
character. 

So perfect is the combustion, that on a careful analysis 
of the products of combustion (kindly made by direction 
of my friend Mr. E. Windscr Richards) there was only 
found to be 13 per cent. of free or surplus oxygen, thus 
showing that the best possible use had been made of the 
sas. 
7 Of course, under these circumstances it is not to be 
wondered at that, notwithstanding the greatly superior 
temperature of the blast over that obtained from pipe 
stoves, there is always less gas used by these stoves than 
by pipe stoves. 

With regard to the saving of fuel and increased “‘ make,” 
I may say, that generally speaking the ‘‘ Cowper Stoves” 
save about 20 per cent. of fuel per ton of iron and in- 
crease the ‘‘ make” about 20 per cent.; butin order to 

ive as precise a result as to fuel saved as I possibly can, 

have taken an exact average of all stoves (over 100) of 
which I have returns, and I find it to amount to a little 
over 5 cwt. of coke per ton of iron. 

In furnaces using raw coal, 74 cwt. has been saved. 

In all cases the iron is rather better, being more inclined 
to “grey,” owing to the extra heat acting as so much 
extra fuel. 

Thus three to four shillings per ton extra profit may be 
made upon all the iron produced, even at the present 
very low prices ; and this, of course, is of more import- 
ance now than it would be when large profits are being 
made under a high range of prices. 

There are now about 360 stoves at work in Europe and 
America, and more are constantly being put up. 

I have attempted to make some sort of calculation as 
to the annual saving to the iron trade of the world, which 
has accrued from the adoption of the ‘‘ Cowper Stoves,” 
and inasmuch as the stoves pay for themselves generally 
in about nine months, though occasionally it may require 
ten or eleven months for an ironmaster to recoup himself, 
I am quite safe in taking twelve months as sufficient time 
to replace the outlay ; and as there has now been about 
460,000/. expended in ‘‘ Cowper Stoves,” it follows that 
that is about the annual saving reaped by those iron- 
masters who have adopted them. 

The stoves have been erected in England, Scotland, 
Wales, France, Germany, Switzerland, Russia, and 
America; while China and New Zealand are likely soon 
to be added to the list. 


ON THE JAMESON COKING PROCESS.* 
By Mr. J. JamEsoN, Newcastle-upon-Tyne. 

THE Jameson process, for the recovery of the volatile 
products of coal during the process of manufacturing coke, 
1s based upon the fact that in the ordinary coke oven the 
progress of distillation, and finally of ignition, of the coal 
operated upon, is from the top downwards. If, as in the 
ordinary process, the products of distillation be suffered 
to find their way to the upper surface of the charge in the 
oven, the intense heat there existing, and the access of air 
required by the process of coking, at once decomposes 
these products and renders them valueless. If, on the 
other hand, the products as they are formed are caused to 
pass to the lower and cool surface of the charge, and are 
extracted from the bottom of the oven, they may be re- 
covered — unchanged in constitution by mere conden- 
sation. This is accomplished by making passages below 
the oven floor, and laying upon these passages perforated 

uarles, or recessed bricks, and applying gentle suction 
uring the precess of coking by means of a pipe communi- 
cating with these passages, and coupled to an exhauster. 

Not only is it possible, by the process referred to, to 
effect the recovery of the products of distillation propor- 
tioned to the quantity of gas so withdrawn, but, owing to 
the fact of the distillate never being subjected to a heat 
higher than that at which it is formed, it may be said that 
almost the perfection of slow distillation is attained, and 
the condensable products given off approach nearly to the 
highest production possible in any circumstances. The 
importance of this peculiarity is demonstrated by the re- 
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Sult (recorded by Gesner) of the distillation of one ton of 
Newcastle cannel coal at a temperature ranging from 
1000 deg. to 1300 deg., and a ton of the same coal distilled 
at a temperature ranging from 750 deg. to 800 deg. In 
the former there was a yield of 7450 ft. of gas, 184 gallons 
of tar, and 1200 lb. of coke; in the latter a yield of only 
1400 ft. of permanent gas, but with 68 gallons of oil and 
1280 lb. of coke. There can be no doubt that the distil- 
late, at the same temperature in each case; possessed the 
same composition, and was, while at that temperature, 
like in quantity; but this distillate, escaping from the 
coal, and in one case subjected to higher heat against the 
walls of the retort, had its oil vapours decomposed into a 
little more than one-quarter of the quantity of tar and 
more than four times the quantity of incondensible gas. 
In the other case the vapour was not subjected to this de- 
structive heat, and condensed therefore into oil. The 
destructive power of heat on coal oil is demonstrated in 
the process of making oil gas. By the mere passage of 
the oil vapour in contiguity to the heated walls of a retort, 
it is decomposed into permanent gas and tarry residue. 

In the process of making coke in the ordinary oven the 
rate of the descent of incandescence is from half an inch 
to one inch per hour, and the charge of coal throughout its 
mass is therefore subjected in succession to a low and very 
gradually increasing temperature, and thus, by the Jame- 
son process, the products found at the lowest heat are 
obtained as they are formed, being passed immediately 
through the mass of cooler coal below that in which they 
were formed, and so into the suction pipe and condenser. 

The conditions for the production of condensable pro- 
ducts are thus the most favourable possible. The condi- 
tions for their recovery are equally favourable if the 
suction be such as to extract, as the coking progresses, 
enough but not too much gas from the oven. 

An incidental effect arising in the carbonisation of bitu- 
minous coal is of great importance in this view. As the 
coal is heated it apparently melts together in cakes, and 
by this caking there is formed at a point between the mass 
of incandescent coke and the raw coal a seal or diaphragm 
over the whole area of the oven. Below and in the softer 
parts of the seal the vapours are liberated, and the harder 
part of the seal forms a more or less impervious shield 
— between the gases below and the gases above it, 
whereby, to the extent of the protection thus afforded, 
the one is subjected to the suction of the oven bottom, and 
the other is shielded from it. The important action of 
this shield may be seen from the analysis of the gas with- 
drawn. When the process is working satisfactorily it is 
always a rich burning gas, and occasionally even an illu- 
Ininating gas. 

Although the production of condensible products is all 
that can be desired, and although the incidental effect of 
the seal described is of great value, yet the perfection of 
the recovery is manifestly dependent upon the suction 
applied. It is clearly possible by excessive suction to 
break through the seal and diminish the yield of coke by 
drawing air through the charge, and so burning it ; and 
it is as clearly possible by too slight suction to make a 
recovery of products of p Been no value ; but the range 
between these limits is very wide, and by due proportion- 
ing of the suction in reference to the circumstances of 
the case, it is possible to effect a large recovery of oil and 
ammonia, with a full yield of coke of the highest quality. 
In this regulation of suction lies the whole secret of the 
success of the process; and doubtless to insufficient 
attention to this point is due in large measure the varying 
results which have occasionally been obtained. 

Sometimes differences in yield of products are observed 
with the same coal in different ovens, and sometimes even 
with the same coal in the same oven; and it may be re- 
garded as the one essential requisite to obtain the best 
results that the process be conducted (in regard to the 
amount of suction) alike in accordance with the quantity 
of coal treated, the peculiar character of the coal, the 
progress of ignition, the shape of the oven, the amount of 
chimney draught pulling in the opposite direction when 
the oven is more or less closed, and perhaps other circum- 
stances as well. 

The necessity for the observance of the conditions last 
named will be apparent at a glance. In regard to the 

uantity of coal contained in the oven, and its depth and 
the progress of ignition, it is manifest that under various 
and varying circumstances a mass of closely packed 
coal is interposed between the measured suction in the 
oven bottom and the stratum of coal in which the gas is 
forming, and that to produce an equal suction at this point 
the applied suction outside should vary in the ratio of 
the resistance of the interposed massof coal. The cha- 
racter of the coal and its condition, whether ‘ground or 
otherwise, also of course affects this, and the chimney 
draught is of much importance. In regard to the latter 
there can be no doubt that at the early stages of the 
coking operation, while there is access of air over the 
charge, the actual suction due to the chimney is diminished 
by that access of air; but when the oven is nearly or 
— closed, the pull of the chimney is thereby in- 
creased, and therefore increased suction externally is re- 
quired to produce an equal effect. With a single oven, 
worked by a blower of its own, it is of course easy to 
regulate the suction as may be desired, but with a range 
of ovens exhausted through one main pipe it has not been 
found easy. In order to avoid suction much in excess 
of the requirement in some ovens in a range, it has been 
usual to fix the suction for the whole range at much less 
than would be advantageous for other ovens, and to work 
at a mean, which thus sacrifices efficiency in two ways. 
Another disadvantage to the process has arisenfrom the 
fact that, even if the speed of the blower be kept uniform 
(which is not always practicable), the shutting off more or 
less of any ovens connected with it, which may have 
become coked throughout, causes a variation in the pull 
by the blower, and the coke maker, with this in view, 
usually errs upon the side of too little suction. To obviate 





the difficulty stated, it was proposed to work ranges of 
ovens with several main pipes [exhausted to different 
degrees, and to one or other of which each oven could be 
connected in turn through a sluice valve, so as to give 
different suction at stated times during the progress of the 
coking, but the increased expense involved has prevented 
the application of this plan. By a recent improvement, 
however, the suction of the blower has been made uniform 
automatically, independently (within limits) both of the 
speed of revolution and the number of ovens connected to 
it; and with a single range of pipes the suction to each 
oven can now be varied and adjusted as efficiently and 
as simply as if several ranges of pipes were used. 

Another point of great importance to be borne in mind 
is the necessity of providing adequate scrubbing arrange- 
ments to extract the oil from the gas. In nearly every 
installation there is still a considerable loss of uncondensed 
oil. This is illustrated by the following experience. 
The results obtained at Page Bank Colliery for the weeks 
ending 21st and 28th of July averaged 3.75 gallons oil 
and .9lb. ammonia per ton of coal coked, with 67.5 

r cent. of coke. The same coal was then tried at 

felling with more efficient condensing and — 
appliances, and gave an average of 5.63 gallons of oil an 
3.16 ib. of ammonia. Increase of condensing and scrub- 
bing power at Page Bank in proportion to the coal coked 
then gave an increase for the two weeks ending 18th and 
25th of August to 4.86 gallons oil and 1 lb. ammonia sul- 
phate per ton of coal, the quantity of oil in the last week 
being 5.12 gallons. From experience acquired in the 
working of the process, it apears that if, by cooling the 
gas only, the heavier oils are condensed separately, it is 
adl but impossible afterwards to condense the lighter oils, 
and hence the scrubbing arrangement would appear to 
be best placed before the condenser, especially as the gas 
leaves the oven generally at a comparatively low tem- 
perature, rarely exceeding 180 deg. Fahr. For the re- 
covery of ammonia the most important requisite appears 
to be cooling surface. The coke from the converted 
ovens at Page Bank averages 67.5 per cent. ; at Felling 
the quantity of coke of equal quality from the same coal 
was 68.5 per cent. ; 

Occasionally trouble has arisen from the stopping up 
more or less of the perforations in the oven bottom, and 
a considerable amount of taper in small circular orifices 
has not been found an effectual remedy for it. When 
there is any considerable amount of stoppage, the yield 
of products falls off very much, and especially is this the 
case when no variation of suction has been possible. 
The most effectual means of making the oven bottom 
quite efficient appears to be to make no perforations, but 
to construct the floor of the oven of fire lumps about 
4} in. by 18 in. on the upper surface, and 3 in. by 18 in. 
on the lower surface, and 5 in. to 6 in. deep, laid dry on 
a channeled floor. These lumps have small recesses at 
intervals along the upper side, and in several months’ 
experience at Felling, with many varieties of coal, have 
kept perfectly efficient. This form of bottom possesses 
the advantage of being cheaper than the perforated 
quarl, 

A suggestion was recently made to the writer by Mr. 
W. R. E. Coles, C.E., the secretary of the International 
Smoke Abatement Committee, with a view to meet the 
tendency which the coke has to draw together in the 
oven and separate from the walls—namely, that the course 
of bricks next the actual floor should be shaped so as to 
present a taper inwards, and thus more effectually seal 
the oven against passage of air at the conclusion of the 
process by the very action which is itself guarded against, 
the whole mass of coke settling down on the sloping sur- 
face prepared for it, and filling the cavity. This sugges- 
tion, it is believed, will be found of considerable value, 
although it has not yet been practically tried. 

From the considerations already mentioned in re- 
ference to the suction of the oven, it will be seen that 
the mere conversion of an oven and application of suction 
may, in the first instance, produce a good or an indif- 
ferent result. Given, however, the requisite conditions, 
and especially the conditions as regards the suction, and 
there is every reason to expect that, with any coal what- 
ever, a yield of products may be obtained forming a very 
large percentage of the products actually obtainable in 
any circumstances from that coal. The maintenance of 
these conditions, when they are once ascertained, is a 
matter of the utmost simplicity. In several instances of 
installations some disappointment has been experienced 
at first, but where pains have been taken to ascertain 
and adopt the conditions required for success, the process 
has invariably been successful. 

There can be absolutely no reason why results obtained 
at one time should not be obtained at any other time, 
saving by the variation of conditions which should not be 
allowed to vary. That the process is practicable and simple 
is proved beyond doubt by many months’ experience in 
many different places. 

The writer is indebted to the courtesy of Mr. Du Pre 
for details of cost of conversion of ovens by the Weardale 
Iron and Coal Company, Limited, at Tudhoe Grange, 
and for intimation of the fact that the yield of coke in 
the ten converted ovens when last made up amounted 
to 70 per cent. of the weight of coal used. The cost of 
conversion of ovens, including all appliances up to the 
main exhausting pipe, was 13/. 5s. each, and the cost of 
plant beyond this point adequate for fifty ovens added 
4/. to 47. 10s. to the cost per oven. This company in the 
first instance converted four ovens, then extended the 
plant to ten, and has now arranged for a further conver- 
sion of twenty at Tudhoe Colliery, with pipes and ex- 
hausting appliances adequate for a further conversion up 
to 150. 

The cost of conversion of ten ovens at Page Bank 
Colliery by Messrs. Bell Brothers was even less than the 
cost at Tudhoe Grange. Some variations in the form of 
bottom was made even at first, and the cost given was 87, 
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to 107. per oven; but various experiments, very kindly 
undertaken by Mr. I. Lowthian Bell from time to time, 
and various modifications of the existing plant has made 
it impossible to state accurately the actual cost of the 
present appliances. The yield of coke in the converted 
ovens at Page Bank is 674 per cent. of the coal, which is 
in excess of the yield of the ordinary ovens. 

Mr. W. W. Pattinson, of Felling, who has made up- 
wards of one hundred carefully conducted experiments on 
many varieties of coal by this process, and in many ways, 
authorises the writer to say that he believes, on an 
average, a yield of eight gallons of oil and 101b. sulphate 
of ammonia and 12,000 ft. of gas per ton of coal may be 
confidently relied upon. Although some varieties of coal 
come far short of this, other kinds of coal much exceed it, 
and Mr. Pattinson believes that we may confidently rely 
upon an increase in the average yield of coke. The re- 
sults of some of these experiments at Felling, which may 
be considered as typical results, are given in Table A. 

In regard to the value of the products obtained, there 
must, of course, even in the best conditions, be consider- 
able differences, due to the quality of the coal operated 
upon ; and a very important difference in value arises 





from the fact that in certain places the large yield of rich | 


burning gas is of no value, or almost none, but in many 
circumstances the gas (which is superior to producer gas) 
is of considerable value, and there are some cases in which 
the yield of products obtained far exceeds the value of the 
coal operated upon, plus the cost of coking it, so that the 
coke may thus be obtained absolutely for nothing. 
The range of values may be approximately stated at from 
1s. to 10s. per ton of coal (according to quality of coal and 
local circumstances*) ; and as the cost of conversion and 
of the apparatus necessary for working an ordinary bee- 
hive oven does not amount to 20/., while it burns into 
coke about 550 tons of coal a year, the return at the lowest 
rate exceeds 100 per cent. upon the outlay (Table B),. 

The quality of the coke in this process is absolutely un- 
affected, saving that usually the percentage of contained 
sulphur is diminished. The quantity of the coke is also 
entirely undiminished, comparing results with the best 
existing practice. In fact, it is in several cases increased. 


Tar is not withdrawn from the oven, unless in very minute | 


quantities. 

The fact that the process is one which at a very small 
cost can be applied to existing plant is a reeommendation 
which need not be enlarged upon. It is also believed to 
be the only process by which bye-products can be re- 
covered in an open oven, all others requiring a close oven. 

Some difficulties arose in the introduction of the pro- 
cess owing to the uncertainty existing as to the commercial 
value of the oil produced by it, which in some respects 
differs from anything that has been in the market before. 
That ditticulty has now been removed ; it is readily sale- 
able at from 2/. to 3/7. per ton, and it is believed to be 
worth much more. Mr. Cowan, of the Weardale Company, 
has fractioned some samples which he has been good 
enough to lend for exhibition to-day, the result of this 
fractioning being stated in Table C. 

The oil extracted contains many very valuable pro- 
ducts: paraffine of very high melting point,.and good 


| 





lubricating oil ; and when produced in quantities, with- | 


out doubt its inferior fractions will be available for liquid 
fuel. The oil is of great value for gas-making, producing 
a large quantity of very rich illuminating gas containing 
no sulphur, and requiring nod purification whatever be- 
yond washing with water. The demand for ammonia for 
farming purposes being practically unlimited, its value to 
the country as a fertilising agent is enormous; and by 
any process at once simple and effectual for recovery of 
the valuable volatile products of coal, the prospect of con- 
verting all coal for manufacturing and domestic purposes 
first into coke, then using the gas and coke separately for 
fuel and recovering the bye-products, may be said to be 
brought within measurable distance. The importance of 
the attainment of this object can hardly be over-esti- 
mated. 

A part of the process not hitherto touched upon con- 
sists in the return of the purified gas to the bottom of the 
oven to be decomposed by deposit of carbon. This has 
only been tried experimentally at Felling, where, how- 
ever, it was found that by the passage of hydro-carbon gas 
through incandescent coke, the hardness, specific density, 
and actual weight of the coke could be materially in- 
creased. Of course, when gas is itself of value it will be 
best to use it as gas for fuel, instead of applying it in this 
way, seeing that the increase in quality and quantity of 
coke obtainable is not of great value. There is, however, 
another way in which a part of the gas (if of little value), 
may, it is believed, be used with great advantage, namely, 
to save time in the striking of the oven and in getting it 
into a state of high efficiency. A supply of gas with the 
air entering the oven by chimney draught for a few 
hours directly after charging the oven, will, without 
doubt, expedite the process or enable heavier charges to 
be burned off in the same time as at present. When the 
oven strikes with difficulty, the men have found out that 
acup of the coal oil thrown on the top of the charge 
sets it away, and gas would of course do it much more 
promptly and efficiently. 

The oven patented by Mr. Henry Aitkin, of Falkirk, 

* In no instance, amongst a great variety of coals tried 
at Felling Chemical Works, have the products obtained 
been of less value than 1s. per ton, exclusive of the gas. 
The average has exceeded 2s. per ton, although this 
average embraces the results of many extreme experi- 
ments in reduced suction and reduced condensation, and 
the first trials of many varieties of coal, in circumstances 
differing in various ways. Adding, however, the value of 





the gas, which at Felling is worth about 3d. per 1000 ft., 
the average return per ton of every kind of coal tried 
exceeds 5s, 








THE FERRANTI CONTINUOUS CURRENT GENERATOR. 


(For Description, see Page 258). 
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Coke Out. Sul. Ammonia. | Oil. 




















Name of Coal. Hours Coal in SS 
| Burning. ewts. | ! | 
Total. Per Cent.| Total. | Per Ton. Total. PerTon 
ewt. | lb. gals. gals. 
| Coltness, Woodend a el 83 94 53 56.6 5.7% 6.48 | 37.75 8.00 
Tanfield Lea 53% sit ae 7 90 64 69.3 12.28 2.73 | 18.25 4.05 
South Brancepeth rr 85 91 624 68.79 13.86 3.04 | 27.75 .00 
Hi ox sett SRS Op a 605 68.3 14.62 3.29 23.00 
South Tanfield... ~~ 2. 694 90 64 69.3 12.29 | 2.73 18.24 
| Suilbottle (small) .. fou sal 76 >. 14.75 | 60.0 | 31.16 | 3.26 58.96 
9 ’ eee oe ais (sa Jb 
Newlands, "near Normanton | 
(smudge coal) ... : Sol 85 $0 | 85.0 | 19.43 4.31 34.63 7.70 
30g Colliery, near Hamilton | | | 
(split nuts) rae 96 62 | 64.5 | 543 11.30 | 64.8) | 13.5 
Wardley, Hutton jet... Ree 81 | 100 Nil | Nil 46.99 9.39 | 425 | 8.51 
Maudlin shale ...| —... 100 Nil Nil 14.16 2.51 | 37.30 | 7.40 
Burradon Gray... a | 88 100 77 77.75 34.62 6.94 | 524 | 10.4 








The average yield of coke at Page Bank Colliery in regular work in the converted ovens is 67.5 per cent. 
at 1" ‘ * y ig * . “~—) e 
The average yield of coke at Tudhoe Grange in regular work in the converted ovens is 69.78 per cent. 


some years ago, and one somewhat more complex, but | 
very much running on the same lines, patented by Mr. | 


H. C. Bull more recently, are operated with gas and air 


exclusively as the source of heat. The oven of Mr. Aitkin, | 


called the blast oven, gave very good results in yield of 
coke and large supplies of oil and ammonia. Both air 
and gas have to be forced into the oven top, which is of 
course kept close during the coking operation, the gene- 
rated gas and bye-products being extracted by aspiration 
at the bottom. Mr. Aitkin has more recently patented 
another form of oven, heated from the outside. He has 


not abandoned the blast oven in favour of this modified | 


Coppé oven, but simply patented his improvement on the 


latter form of oven, some of which appear to be of con- | 


siderable value. ; 

Appended is an estimate of the profit derivable from 
the lowest yields of bye-products based upon the working 
of 100 ovens, with yields of five and four gallons of oil 
and 8 lb., 2 lb., and 1 1b. sulphate of ammonia per ton of 


coal : 
& a. ds 
1100 tons of coal, yielding 5 gallons of 
oil per ton=5500 gallons, at 24d. per 
gallon... ne - Bis 
1100 tons of coal, yielding 3 lb. of am- 
monia as sulphate=295 cwt., at 13s. 


57 5 10 





per cwt. ... = aes a eee 9 3.6 
Return per week... <n 79 4 
Less—Cost of working— £ s. d. 
2enginemen at 30s. 3 0 0 
2 labourers at 20s. 200 
Repairs, —_ labour, 
stores, &c., for 
maintenance of 
special plant .. 3 0 0 
Cost per week ———— 8 0 0 
Profit per week 68 9 4 


Say 68/7. x 52 = 3536/. on outlay of 17507. = 202 per cent. 

On the same basis, the return on a yield of 4 gallons 
of oil and 21b. of ammonia is 148 per cent. on the outlay, 
and with 4 gallons of oil, and 1 1b. of ammonia 130 per cent. 


As the cost of working and repair of the special plant and | 
the capital outlay does not increase with the yield of | 


products, the ratio of return per cent. increases very 
much with larger yields. The calculation is intended to 
illustrate the advantage of recovering bye-products in 
the ordinary oven with even the smallest yield. The 
ammonia is estimated at a price to provide for cost of 
conversion into sulphate, or of concentration, so that the 
cost of manufacture is omitted. The value of the gas 
(over 1000 ft. per minute) is not included, 


TaBLe B.—Average Analysis of Gases Obtained. 
Per Cents 


Carbonic acid 4.22 

” oxide 23.88 
Oxygen 3.29 
Hydrogen oe 26.67 
Nitrogen... : 41.93 


TABLE C.—Fractions of Oil Produced at Tudhoe Grange, 
Distilled by Mr. A. B. Cowan. 














| | Per- . Per- 

— |eentage by Specific Gravity.| centage by 
| Measure. | Teight. 

| First distillate) 50 nearly 880 44.00 

Second ,, | 25 930 23.25 

Third ,, | 15 955 14.33 

Fourth , | 6 Solid at 60° Fahr.| 6.00 

tesidue ‘ 12.42 
100.00 











AMSTERDAM EXuHIsITION.—Messrs. John White and 
Sons, of Park-road, Tannery, have received a bronze 
medal at the Amsterdam Exhibition for their exhibits in 
belting and other mechanical leathers. 


Tue “ Ratbway Companies Directory.”—This work, 
edited by Mr. Percy Lindley, giving a list of directors, 
officers, and agents of the railways of the United King- 
dom with capital, working expenses and revenue, prices of 
stock, dividends, mileage, and weekly traffic receipts for 
the last five years, will be published in December. 





Locomotive SUPERINTENDENT FoR THE MIDLAND RaAlIL- 
way.—Mr. Alfred A. Langley, who has been for ten 
years engineer-in-chief to the Great Eastern Railway 
| Company, has recently been appointed chief engineer to 
| the Midland Railway Company. Mr. Langley leaves the 
| Great Eastern at the end of this month, and enters office 
at Derby on the 1st of October. 





Frencu Patents.—The French Ministry of Commerce 
is engaged in drawing up particulars of the patents for 
inventions granted in France since the formation of the 
present Republic. The work so far is completed up to 
| the end of 1878. During the eight years from the end of 
| 1870 there were 55,000 applications for patent rights, or 
| an annual average of nearly 7000. In the succeeding 
years the applications have considerably increased, 
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THE FERRANTI CONTINUOUS CURRENT 
GENERATOR. 

Tne Ferranti generator is of the alternate current 
type, and needs a separate dynamo machine to excite 
its field magnets. In the past the Ferranti Company, 
while concentrating their attention upon improving the 
details and lessening the cost of construction of their 
machines, have been content to buy their excitors 
from other makers. Lately, however, for reasons 
which will appear, they have turned their attention to 
the problem of obtaining continuous currents from 
their machine, and have attained very satisfactory 
results. On page 178 ante we gave illustrations of a 
Ferranti generator designed to feed 5000 incandescence 
lamps. The most striking novelty in its construction 
was the use of sinuous bars of copper wound in and 
out between the tield magnet cores as the conductor 
for the exciting current, These had an almost insig- 
nificant resistance, and therefore it followed that the 
exciting machine which furnished the current tra- 
versing the bars should also have a small internal re- 
sistance, and be capable of generating a current of 
great intensity and moderate electromotive force. 
Except for the purpose of electro-plating, such ma- 
chines do not exist, and hence it was necessary for the 
Ferranti Company to bring out a new pattern suited to 
their requirements, and they determined to adopt the 
design which had been so successful in their hands for 
the generation of alternate currents, adding to it a 
commutator for the purpose of turning the vibrations 
into the same direction. By the kindness of the com- 
pany we are enabled to lay before our readers not 
only a perspective view of the machine, but also a 
complete set of working drawings, from which it will 
be seen that very great care and thought have been ex- 
pended over the mechanical construction, and that 
everything has been done that was possible in the way 
of providing ample bearing surfaces and efficient means 
of lubrication to insure that the original conception 
shall not suffer from being carried out under unsatis- 
factory mechanical conditions. It has been our lot at 
different times in the past to see many electrical ex- 
periments fail, and much wrong and annoyance caused 
to their promoters by faults of construction which 
might have been avoided if the electrician had been 
content to accept the assistance of a mechanical engi- 
neer, and we hail with satisfaction the evidence that 
the electrical companies are awaking to the fact that a 
dynamo machine must not only be capable of genera- 
ting a current, but also of running continuously 
without hitch or trouble. 

The general design is that of a Ferranti machine 
having five branches or sinuosities in the armature, and 
ten field magnets on either sideof it. The magnet 
cores are cast with the frames and are wrapped with 
copper strips 14 in. wide by 32in. thick bent edgeways 
so that they pass in a zigzag fashion backwards and 
forwards between the cores, each strip passing not 
round and round one particular core as is usual in the 
conductors of electro-magnets, but under one, over the 
next, under the succeeding one, and soon. The alter- 
nate strips are applied to break joint, as it were, and 
thus each core is completely surrounded with conductors 
not only at the sides but also at the top and bottom. 
The magnet poles are alternately of north and south 
polarity, the current flowing in one direction between 
any two cores producing a north pole in the right-hand 
core, and a south pole in the left-hand core, the con- 
nexions between the strips being so arranged that the 
currents in them all tend to produce the same effect 
on agivencore. The strips are insulated from one 
another and from the iron cores by pieces of vulcanised 
fibre, and after they have been laid in their places, 
are secured by two brass hoops (Fig. 1, page 257), one 
encircling the outer periphery of all the cores and one 
lying within them. The exciting current enters at one 
terminal (Fig 3), traverses the strips on one set of 
magnets, is then led by a copper connecting piece 
(Fig. 4) to the other strips, and thence to the second 
terminal. 

The armature consists of a boss having five double 
arms (Figs. 1 and 2) carrying four copper strips 1} in. 
wide by two millimetres thick, bent into a sinuous 
form somewhat resembling the outline of a wheel with 
five blunt pointed teeth. Each strip makes two com- 
plete courses round the armature, and is connected at 
either end to an insulated conductor passing through 
the main spindle (Fig. 5). The whole mass of the strips 
is fixed to the boss by thimbles and rivets (Fig. 1). 

Coming now to the commutator it will be seen that 
it differs in construction entirely from any previous 
device for the same purpose. The rubbing surfaces are 
not set around the circumference of the commutator 
as is usual, but at its end, and they move in contact 
with solid collecting pieces in place of brushes. There 
are ten fixed collecting pieces arranged in a circle, and 
connected alternately to the positive and negative 
leads, and there are six moving contact pieces sliding 
over them, three joined to one terminal of the armature, 
and three to the others. At a given moment when a 


current is being generated in the armature in one direc- 
tion, three moving contact pieces connected to one end 
of it, stand opposite three of the fixed collecting 





pieces which are in communication with (say) the 
positive lead, and the contact pieces in connexion with 
the other end are similarly in communication with the 
negative lead. When the armature has rotated 86 deg. 
the current in its conductor becomes opposite to that 
just imagined, and at the same time the three contact 
pieces which were touching the positive collecting pieces 
become transferred to the negative collecting pieces, 
and vice versd. Between the two instants when the 
current is flowing one way or the other in the arma- 
ture, there is a moment of rest or neutrality, and at 
that time the contact pieces are passing over insulated 
blocks interposed between the positive and fiegative 
collecting pieces. 

The general appearance of the commutator is to be 
seen in the perspective view on page 256, while Fig. dis 
a plan of it. Themain spindle is hollow fora portion of 
its length, and within it there are placed two insulated 
conductors E E! (Figs. 5 and 15), one connected to 
each end of the armature. Two insulated terminals 
are screwed into the conductors (Figs. 13 and 15), and 
convey the current to two insulated half discs B B 
(Fig. 17) tixed to the end of the spindle. Upon these 
halt discs there are six raised contact pieces, | to 6, the 
odd numbers being connected to one pole and the even 
numbers to the other. Opposite to the half discs 
there is mounted a stationary plate A (Figs. 5, 8, and 11) 
in whose face there are 15 sectors marked a, }, c, 
of which five are connected to the positive terminal 
of the machine, five to the negative terminal, and five 
are insulated, Those marked a form part of the front 
plate A, which isa ring with five tingers pointing 
inwardly towards the centre ; those marked b con- 
stitute the star-like end of the spindle which carries 
the plate A, while those marked ¢ (Figs. 10, 11, and 
12) are separate blocks fixed by their flanges to the 
insulating material between the plates A and A! 
(Fig. 8). A bundle of copper strips connects the plate 
A to one terminal (Figs. 5 and 9), while a second 
bundle joins the plate A‘ to the second terminal 
(Fig. 5). There isa worm G and a worm segment D 
(Fig. 6), by which the collectors can be set to the place 
of least sparking. 

A moment’s reflection will show that if the disc B 
be applied to A in sucha position that the contact 
piece 1 (Fig. 17) coincides with a sector a (Fig. 11), 
then the pieces 3 and 5 will also coincide with two 
other sectors a, and the pieces 2, 4, and 6 will coincide 
with three of the sectors 6, At such a time the ten 
radial portions of the armature will be passing in 
front of the poles of the magnetic field and the cur- 
rent will be at its maximum. From this point a rota- 
tion of 18 deg. will carry the armature bars into the 
neutral spaces between the poles, and during this 
motion the current will have fallen from its maximum to 
zero, and at the same time all the pieces 1 to 6 will 
have been transferred from the sectors a and b to the 
insulated sector c, and thus all communication be- 
tween the armature and the external circuit will be 
cut off. Another 18 deg. of rotation exactly reverses 
the first conditions, and as the current is now flowing 
in the opposite direction in the armature, it follows 
that it maintains its old course in the external circuit, 
while the impulses follow each other with such rapidity 
that they form practically a continuous current. The 
machine is intended to run from 300 to 400 revolu- 
tions per minute, and at that speed gives a current of 
800 ampéres with an electromotive force of 10 volts. 








THE SIMON-CARVES COKE OVENS. 

On the Cost and the Results of the Simon-Carves Coke Ovens 
at Messrs. Pease’s Collicries, near Crook, in the County of 
Durham.* 

By Mr. RosBert Drxon, Peases’ West, Darlington. 

In the Journal of the Iron and Steel Institute for 1880 
(No. 1), will b8 found a paper by Mr. Henry Simon, C.E., 
on ‘*An Improved System for the Utilisation of Bye- 
Products in the Manufacture of Coke.” The present 
paper must be regarded as merely supplemental to that 
of Mr. Simon, a knowledge of which is assumed on the 
part of the members of the Institute. 

The writer, having the management of Messrs. Pease’s 
extensive coking establisiments in the county of Durham, 
was instructed by them to visit the Besstges works of the 
Terrenoire Company, and to make himself thoroughly 
acquainted with all that related to the Carvés system of 
coking, and its applicability to the coal of the county of 
Durham. Having reported favourably, he was instructed 
to proceed with the erection of a battery of 25 ovens, with 
adjuncts for utilising the waste products, not exactly pro- 
portioned to the 25 ovens, but of such power and capacity 
as might be obviously necessary or advantageous. 

As this’paper is designed merely to give recorded results, 
it may be convenient to state these under appropriate 
headings. 

Description of the Plant.—There are 25 ovens, each 23 ft. 
long, 6ft.6in. high, and 19}in. wide, with side and 
bottom flues, the capacity of each oven being equal to a 
charge of 4} tons of coal. 

The ovens are connected to each other on the top with 
10-inch metal gas-pipes, and on these mains is placed one 
large metal valve-box over each oven. 

The gas is drawn from the ovens by one of Beale’s 

* Paper read before the Iron and Steel Institute at 
Middlesbrough 








patent exhausters, which is 2ft. 3in. in diameter, and 
capable of drawing 30,000 ft. of gas per hour at 85 revolu- 
tions per minute, an engine of three horse-power being 
required for working the same. 

The exhauster and engine are direct-acting, and com- 
bined on one metal bed-plate. A traversing steam ram 
is used for forcing the coke out of the ovens, the fuel used 
for this purpose being 261 1b. of coal per day, or 28 lb, 
per oven. 

The condensing arrangement consists of 10 rows of 10-in, 
metal pipes in serpentine form, the length of each row 
being 32 ft., and above these is placed a perforated 4-in 
metal-pipe for spraying the water. The consumption of, 
water for this purpose is 1000 gallons per hour. 

There are three cylindrical iron gas scrubbers, each 
being 13 ft. Gin. high, and 6 ft. 6in. diameter, connected 
to each other with 8-in. metal gas-pipes ; there are also 
connected to these scrubbers two large metal washing 
boxes, 

Two steam pumps are in use for pumping the ammo- 
niacal liquor and tar, each being capable of pumping 6000 

allons of liquor per hour. Six tanks are required, each 
lack a dimension of 16 ft. diameter by 9 ft. Gin. deep, 
viz., one depositing tank for collecting the ammoniacal 
liquor and tar, one for saturation, one for decantation, 
and three for storage. 

In the construction of these ovens it is absolutely 
necessary that the whole of the work should be done in 
the most substantial manner, for unless the masonry of 
the ovens and flues is so constructed, the gas will escape 
and be consumed in the flues, and air will be admitted, 
thus causing combustion in the ovens, and conse quently 
a reduction in the yield of coke and bye-products. 

For this battery at Peases’ West, the whole of the 
bricks and fire-clay lumps required to be placed in any 
important position were carefully dressed and faced with 
the chisel, in order that every joint should be perfectly 
gas-tight ; and up tothe present time the ovens shows 
no signs of wear and tear, or of having in the least given 
way. 

Cost of the Plant.—The cost of the 
follows : 


25 ovens has been as 


s ss d 
For bricks, lime, &e. 1300 & 4 
Labour A ie 1517 16 10 
Sundries 276 17 10 
Ironwork 112919 4 
Steam ram ee 472 0 0 
Three gas scrubbers 115 0 0 
Gas exhauster 247 10 O 
Six liquor tanks 100 0 0 
Two steam pumps 101 0 0 


5660 12 4 
Equal to 2261. 8s. 6d. per oven. 
The cost of adding an additional block of the sane 
number, 25, itis estimated would be — 
& 8 th 


For bricks, labour, iron, &c., most 
of the present gas machinery 
being equal to the working of 
50 ovens ne 


ae 3628 15 6 
Gas exhauster 


34 0 0 
3973 15 6 

Equal to 158/. 19s. per oven. 

ean the total cost of a block 
of 50 ovens would be 

Equal to 192/, 13s. 9d. per oven. 

In cast a second series of 50 ovens were built, the cost 
might be taken to be the same as the first, less the cost 
of certain machinery, &c., which, though now attached 
to 25 ovens only, is sufficient for 100. 


9634 7 10 


S. Gs 

Thus the cost of first 50 as above 9634 7 10 
Less outlay saved on second wer 
5 Om a 
Ram ; 472 0 0 
Scrubbers... 115 0 0 
Liquor tanks 500 0 0 
Pumps 101 0 0 
Sundries ... e 102 10 0 

Cost of plans, as- 

sumed ... te 67 10 0 

—---- 358 0 0 

Cost of second 50 8276 7 10 


Equal to 165/. 10s. 6, per oven. 

It may be assumed that 100 ovens form a complete set, 
and that none of the present machinery would be avail- 
able for a larger number. Hence the average cost of an 
oven of this description, where an adequate number are 
built, may be taken to be approximately— 


& ad. 
9634 710 Ist 50 
8276 710 2nd 50 


17,910 15 8+100=1797. 2s. 2d. per 
oven if 100 were erected. 
These estimates do not include patent right, which is a 
matter of special arrangement, nor do they include tools, 
but in other respects the estimates are probably suf- 
ficiently ample, though if the bye-products were not 
removed quickly, additional storage for them would have 
to be provided. . 
The cost of an equal number, 25, of 11 ft. ordinary 
beehive ovens, built on the same site as the Simon-Carves 
ovens, would be approximately— 
For bricks, labour, iron and metal £ s. d. 
work, &c. ... ast ast .. 14388 8 10 
Equal to 57/7, 10s, 9d. per oven. 
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Working Results.—Up to the date of this paper the 
battery of 25 ovens has been working on gas 215 days, 
during which time 7042 tons of coals put into the ovens 
produced 5424 tons 11 cwt. (or 77.03 per cent.) of good 
coke ; and the bye-products from the above quantity of 
coal were 43164 gallons of tar, and 195,076 gallons of 
ammoniacal liquor, or 6.12 gallons of tar and 27.70 
gallons of ammoniacal liquor per ton of coal—the liquor 
being 6 deg. to 7 deg. Twaddell. 

The cost of coke burning, including all labour connected 
with obtaining the bye-products, amounts to 2s. 3.96d. 
per ton of coke; but this I expect with a larger number 
of ovens would be somewhat reduced. 

In comparing the production and cost per ton of coke 
in the Simon-Carves coke ovens, with ordinary beehive 
ovens, I find that the yield is 15 per cent. more in the 
Simon-Carves ovens, which is equal to 1056 additional 
tons of coke from the 7042 tons of coal. 

The extra cost of labour per ton of coke produced in 
the Simon-Carveés ovens over that of the ordinary beehive 
oven is 1s. 3.3ld. per ton, which covers expenses con- 
nected with obtaining the bye-products. 

The Quality of Coke Produced.—The appearance of the 
éoke produced in the Simon-Carves coke ovens differs from 
that made in the beehive ovens. Owing tothe coke being 
forced out altogether, itis more in the form of large cir- 
cular blocks of great strength and density, but lacks that 
silvery brightness which is supposed to be so essential to 
a good quality of coke. It is also larger than coke made 
in the ordinary ovens, which is drawn by hand labour, 
and is less liable to break in filling, in transit, or in tipping. 

The coke made in the Simon-Carvés coke ovens is 
pushed out as soon as the carbonising process is com- 
pleted, and although cooled immediately outside, the 
action of the air tends to its duller appearance. 

As to its suitability for blast furnaces or foundry pur- 
poses, I believe it to be all that can be desired, and I find 
that many of our foundry customers who'have tried it 
prefer itto any other coke we have been accustomed to 
send them. 

Some ironmasters object to a coke as not suitable if it is 
very dense, others if it is rather soft, and in some cases 
complaints have been made of coke being too large, but 
most frequently of coke being too small. Doubtless the 
quality of coke which will best suit a certain pressure of 
the hot blast, height, and burden of one kind of furnace 
may not be suitable for others of varying height, and 
worked under different management and circumstances. 

I believe it is still the general opinion of the ‘ironmaster 
and his furnace manager that all cokes should be silvery 
white in appearance and columnar in structure to keep 
the iron furnace in proper working order, so as to bring 
down the metal of right quality and quantity. But I 
think that ere long, after careful, patient, and practical 
investigation has taken place, it will be satisfactorily 
proved that coke of other than columnar structure and 
silvery brightness will answer every purpose for the smelt- 
ing of iron in the blast furnace, so long as the density and 
purity of quality is there. 

In my twenty-five years’ experience in the manufacture 
of coke with almost every kind and shape of coke oven, 
I have found by experiment that although the old beehive 
coke oven produced just that quality of coke that all iron- 
smelters were best satisfied with, yet that that form of 
oven is the most wasteful that the manufacturer can use, 
and that the continuance of its use is a serious national 

oss. 

Difficulties Experienced.—The Peases’ West coal being 
of a highly bituminous character, it sometimes expands 
to aserious extent when put into these red-hot ovens ; so 
much so that the metal doors are pressed outwards, and 
have given the man in charge considerable trouble ; but 
this to a great extent has been prevented by using steel 
bars to fasten the doors instead of iron ones. In all other 
respects the ovens are simple to manage, and with care 
and attention any clear-headed workman is soon able to 
do so most satisfactorily. 

The results which I have given have been obtained on 
the number of days that these ovens have actually worked 
on gas, for we have had them off gas for alterations that 
were needed three times. This included the cleaning out 
of the pitch that had collected in the valve boxes and 
gas mains, and our experience in this direction now 
oints out most clearly that the arrangement of the valve 
oes and pipes that will suit in France for a coal that 
is not so rich in bitumen as that we are experimenting 
with, must be altered. The gas mains require more fall 
or inclination, so that the tar may not collect and become 
too pitchy to prevent its flowing freely to the depositing 
tank. The pitch is the only thing that has given us any 
trouble, but some of it may fairly be laid upon the highly 
bituminous coal. 

Points on which Care must be Exercised.—In working 
these ovens it is absolutely necessary that great care and 
attention should be given to keep a slight pressure of 
gas in them at all times ; by so doing there is little or no 
danger of an explosion taking place. If this slight 
pressure is maintained by running the exhauster to suit, 
no air will be drawn into the ovens, and thus combustion 
prevented. 

To do this satisfactorily, the engineman in charge must 
carefully watch the water-gauge which is placed on the 
gas main between the ovens and the exhauster, and also 
frequently examine the four screw plugs which are placed 
at various points in the gas mains on the top of the ovens. 
If there is not a slight outward pressure of gas the air is 
drawn in, which indicates that the speed of the exhauster 
is too great. Itis also very necessary that this compres- 
sion should not be too great, or it will spring the metal 
doors at each end of the ovens and break the luting which 
surrounds them and so allow a large quantity of gas to 
escape, thus showing that the speed of the exhauster is 
too slow. 

Improvements Suggested.—Messrs. Carves and Co., of 





France, have kindly sent me a new set of plans, which I 
think it is possible may prevent the collection of pitch, 
and thus avoid the necessity of taking off the gas for 
eleaning out the gas mains. e valve boxes will, Iam 
certain, still have to be cleaned eut occasionally, whatever 
the construction may be; but this is not at all a difficult 
matter, as any valve box that requires it can be done so 
by merely closing the valve for half an hour and allowing 
the gas from that oven to escape into the air during this 
short time. 

I also have a drawing of a plan for preventing the col- 
lection of pitch in the gas main and valve boxes which 
has been thought out by Mr. Thomas Serginson, Sen., and 
myself. This, with the plan sent by Messrs. Carvés and 
Co., I shall have pleasure in showing to any gentlemen 
who feel iadsombel in the working of these valuable 
ovens. 

Miscellaneous Remarks.—F rom the results which I have 
given it will be seen that, besides procuring the bye- 
products, a coke of uniform quality can be made with a 
density superior to that made in the ordinary ovens from 
the same kind and quality of cval, and that from these 
ovens almost laboratory results can be obtained in the 
yield of coke, thus saving about 15 per cent. every time 
they are loaded and drawn. 

These ovens may be considered as large gas retorts, 
advantage being taken of the gas given off from the car- 
bonising coal—first, for extracting the valuable bye- 
products ; second, to produce in the various flues sur- 
rounding these ovens the required heat for the continuous 
production of coke ; and, finally, the waste heat is passed 
under two cylindrical boilers, each about 30 ft. long, 
which have been found sufficient for generating all the 
steam required for driving the combined engine and gas 
exhauster and the two steam pumps used for pumping 
the ammoniacal liquor and tar. 

he time required for carbonisation is from 60 to 72 
hours, but this time might be materially reduced if the 
ovens were worked on the French system, viz., that of 
drawing the ovens at any time, night or day, during the 
whole seven days of the week, as soon as the ovens are 
burnt off ; and the nearer you can approach to this, so 
will the production of coke and bye-products be increased. 

We do not work at the ovens on Sunday, but by starting 

earlier during the week, gain sufficient time to enable us 

to draw about one-third of the ovens on Saturday night 
instead, which gives us sufficient gas to work comfortably 
until starting again early on Monday morning. 

I would say, in conclusion, that coke ovens of this class, 
before they can be put te work on gas, require to be 
brought up to a much higher temperature of heat than is 
required for the ordinary ‘coke ovens, and it is very im- 
portant that the drying and heating should be done 
carefully and gradually, for the ovens being built with 
large fireclay lumps, and not the ordinary sized bricks, 
great damage can be done by excessive firing at the com- 
mencement ; not only so, but it is well to burn the ovens off 
with two or three charges in the ordinary way before 
putting them on gas. This brings the whole of the side 
flues up to one uniform temperature, for if this is not 
done there is some danger of damaging the sides of the 
oven, as well as breaking the large steam ram in forcing 
the coke out. If attention is given to these matters, they 
insure a successful start on gas. 

3efore closing my remarks, 1 may state that a consider- 
able improvement has, I am informed, been made by the 
patentees—Messrs. Simon and Carvés—in their coke 
ovens, by which they have reduced the number of hours 
for carbonising from seventy-two to forty-eight. This 
gives a production from each oven of 675 tons of coke 
per annum, or about 13 tons per oven per week. 

Messrs. Simon and Carves call their new arrangement 
a ‘* Recuperator,” and it consists in using a considerable 
part of the waste heat of the gases of combustion, after 
they have entirely passed the immediate neighbourhood 
of the coke ovens, for re-heating the air for combustion. 
Messrs. Simon and Carvés maintain that it is entirely 
wrong in principle to heat air by contact with any part of 
the coke ovens themselves, as by this the temperature of 
the ovens must be reduced. They, therefore, are careful 
in only abstracting heat from the waste gases of produc- 
tion after they have passed the ovens on their way to the 
chimney. 

Account of Men Employed and Wages Paid for Working 
a Battery of Twenty-five Simon-Carvés Coke Ovens at 
Peases’ West. - 

— ages per 
W ages per Week of 
“7: Seven Days. 
s. d. £s. d 


1 man, “‘ manager” Zs ase 5 3 -@ 
1 ,, attending at nights... 3 64 1 4 9 
1 ,, engineman at nights 5 Of 115 5 
1 ,, engineman at day ... 5 OF 115 5 

1 ,, minding boilers, &c., 
ay... by ae 3 8 1&6 8 

1 ,, minding boilers at 
night & re 3 8 15 8 
| er ‘a steam ram 41 1 8 F 
1 ,, to load ovens... a 3 1132 1 710 

2, slack and spread 
coke out, &e. Bee 3 9 212 6 

2men to level, open out, 
and close doors, &e. ... 3 9 212 6 

1 man to attend flue fires, 
and assist generally ; 3.1 | ee 
1 man to daub doors = 27 018 1 
1 boy to daub oven top caps 1 8} 011 113 
19 1 0 

Filling 185 tons of coke at 
3d. per ton rs sé 26 3 
Total per week 21 7 3 


Account of Working Pease’s West Simon-Carvés Coke Ovens 
over the Period during which they were Worked on Gas, 
viz., 215 days, ending July 7, 1883. 











tons. cwts. 
Coal put into ovens 7042 (O 
Coke drawn ... ade 5424 11 
Coarse coke ovens ... Pe as 34 16 
Good coke, per oven, each drawing 3 5.11 
Yield per cent. of good coke 77.03 
Cost of coke burning per ton of 
good coke, including all labour 
ordinarily charged to coke, and 
all labour connected with the 
chemical products 2/3.96 
a 5 ony Yield per Yield per 
deuad Ton of Coal.| Day. 
gals. gals. gals. 
Ammoniacal liquor, 195,076 27.70 907.33 
ian « al ae 6.12 200.70 











HAACKE’S FOSSIL MEAL. 

WE have on several occasions referred to the fossil meal 
composition prepared by Messrs. A. Haacke and Co., 21, 
Lime-street, London, for coating steam pipes, boilers, &c., 
to prevent loss of heat, and to the excellent results ob- 
tained by its use. During the Engineering and Metal 
Trades Exhibition, held at the Agricultural Hall last 
July, a series of trials were made by Mr. D. K. Clark, to 
test its non-conducting properties, and the results obtained 
were recorded in a report which we reproduce in extenso- 

‘* The fossil meal composition was tested by me for non- 
conduction of heat at the Engineering and Metal Trades 
Exhibition, at the Agricultural Hall, on the19th July, 1883. 
Two ranges of cast-iron ‘pipes, 5in. in diameter inside 
and ;% in. thick, exact duplicates, were erected for the 
purpose by the exhibitors, Messrs. A. Haacke and Co., 
at their stand, one of the ranges being bare or entirely 
exposed, and the other having been covered with a 
coating of fossil meal composition 1 in, in thickness, the 
flanges only being exposed. Each range of pipes consisted 
of two lines of pipes 18 ft. in length connected by a bend 
of 9in. radius at one end, and closed by blind flanges 
at the other end. Each line was formed of three 6 ft. 
lengths, and the total length of the two lines, 
together with the bend, amounted to 38.33 ft. The 
two lines of piping were divergent from each other, 
being 18 in. apart between the centre lines at the bend, 
and opening to 30in. apart at the other extremities, 
thus providing a continuous incline for the flow and 
escape of the water of condensation when the 
ranges were erected in place. They were erected 
at a clear height of 5 ft. above the floor, in vertical 
planes 2 ft. apart between the centre of the ranges, and 
so that each limb had an inclination of 6in. in 18 ft. or 
1 in 36 for running off water. Steam from the boiler, 
after having been passed through Moeller’s steam filter , 
was delivered dry and direct to each range, through the 
blind flange on the upper limb, and the pressure of steam 
was the same in both ranges. The condensation water was 
collected from the lower limb of each range separately in 
one of Lancaster and Tonge’s steam traps, from which it 
was delivered into a bucket suspended from a spring 
balance. The two spring balances, one for each trap, 
were compared and found to be identical in their indica- 
tions of weight. The buckets were emptied as they got 
filled, the exact weight of water being noted at each time 
of filling. 

‘** Before the test was commenced steam from the boiler 
was freely admitted into the ranges, and the apparatus 
was got into regular working condition. The trial was 
held to commence when the empty buckets were sus- 
pended in connexion with the steam traps, one to each 
trap. The test lasted for a period of four hours forty- 
three minutes. The pressure of steam delivered to the 
ranges varied from 51 lb. to 58 lb. per square inch above 
the atmosphere, and the average pressure for the period 
of the test was 53.45 lb. per square inch. The tempera- 
ture of the atmosphere near the ranges averaged about 
88 deg. Fahr. A thermometer affixed to the naked surface 
of the boiler indicated the temperature 268deg. Fahr., 
that of the steam in the boiler being 301 deg. Fahr., 
whilst a thermometer affixed to the external surface of 
coating of fossil meal on the boiler stood at 98 deg. Fahr., 
the temperature of the atmosphere being, as already 
stated, 88 deg. Fahr. The first-named observation, the 
temperature at the naked surface of the boiler, is curious 
rather than instructive. The first point of interest is the 
great difference between the temperature of the steam in 
the boiler and the temperature outside the coating, thus : 

Deg. Fahr. 
Temperature of the steam ... - .. Ol 


ws outside the coating 98 





Difference or reduction of tempe- 

rature due to the coating le ae 

‘* The second point of interest is the small difference be- 

tween the temperature at the outside of the coating and 
that of the atmosphere, thus : 

Deg. Fahr. 


Temperature at the outside of the coating 98 
eo ofthe atmosphere... rs 8 
Difference ... 10 


“Each of the above statements of comparative tempe- 
ratures supplies an indication of the effectiveness of the 
fossil meal composition as a non-conductor, confirmed by 





the comparatively small quantity of steam condensed in 
the range of covered piping. Thus: 
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APPARATUS FOR TESTING THE EFFICIENCY OF NON-CONDUCTING COMPOSITIONS. 
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1. Weight of steam condensed in and col- Ib. 
lected from the range of bare piping... 2054 
2. Weight of steam condensed in and col- 
lected from the range of covered piping 61 
Difference or reduction of conden- 
sation due to the coating .. 1445 


These quantities (1 and 2) are in the ratio of 3.37 to 1. | 


Otherwise, of the whole quantity of steam condensed in 
the range of bare piping, 70 per cent. was saved in conse- 
quence of the application of the fossil meal coating. 
(Signed) D. K. Crarkx, Mem. Inst. C.E. 
8, Buckingham-street, Adelphi, London, W.C., 
August 7, 1883.” 

In the illustration, which shows clearly the arrange- 
ment of the testing apparatus, A is the Moeller steam 
filter; B the range of 5in. pipes coated with a thickness of 
lin. of the fossil meal composition; C a similar range 
left uncoated; Dt, D?, D* are Lancaster and Tonge’s 
steam traps in which the condensed steam is collected ; 
ais a 2in. pipe leading steam from the boiler to the 
filter ; 6 the pressure gauge; ¢ an outlet pipe from the 
filter to the upper rows of pipes B and C; d a pressure 
gauge ; ea in. drain pipe from the filter to its steam trap ; 
7 and g#in. pipes leading off the condensation water from 
the lower limbs of pipes B and C to their respective steam 
traps; hl, h?, h? are the pails receiving the water, the two 
latter hung on spring balances i i for measuring the 
quantity. We publish this report of Mr. Clark’s with 
pleasure, as it affords conclusive evidence of the value of 
the fossil meal composition as a non-conducting material. 





FOREIGN AND COLONIAL NOTES. 

The Deepest Coal Mine in the World.—This is the St. 
André shaft, at the Poirier Colliery, near Charlerai, 
Belgium. It is 2724 ft. deep, and the coal is raised by an 
iron wire flat rope, 7 in. broad, composed of eight strands, 
and weighing 9 tens 11 cwt. The quantity raised is about 
260 tons per day. 

Railway Extension in Venezuela.—The line from La 
Guayra to Caraccas was opened on July 21. It is 23 miles 
long, and passes through most beautiful scenery. Readers 
of Charles Kingsley will remember La Guayra as the scene 
of some of the most romantic incidents in ‘ West- 
ward Ho.” 


La Métallurgie (Paris, August 5) publishes a memorial 
laid before the Minister of Public Works by a deputation 
from the Association of French Industry, requesting him 
to take measures to secure that the railway companies 
shall purchase in France the material necessary for the 
construction of the new lines that they have undertaken. 
The minister returned a reply which fully satisfied the 
deputation. 

A Dynamite Magazine Struck by Lightning.—A large 
quantity of dynamite required for blasting was exploded 
by lightning on July 21, in the magazine of the Avery 
Salt Mines, Iberia, La. The whole building was de- 
stroyed, and extensive damage done; but there was no 
loss of life, the workmen having all left the works. 


Fiigh Speed.—On July 27, a special train on the Phila- 
delphia and Reading Railway, conveying the President 
of the United States and party, ran from Somerville to 
Jersey City, a distance of 35 miles, in 33 minutes. It is 
said that one mile was made in 42 seconds. 

North American Indians as Railway Navvies.—From 
fifty to seventy Winnebago Indians are employed on the 
Omaha Railway as labourers, They are eager to obtain 
the work, to which they consider they have a claim, and 
make excellent labourers, doing a b¥tter day’s work than 
the Chinese. 











PASSENGER LOCOMOTIVE. 

THREE years ago (vide page 213 of our thirtieth 
volume) we illustrated and described the passenger 
engines used on the Glasgow and South-Western Rail- 
way, for working express trains between Glasgow and 
Carlisle, and we this week give a two-page engraving, 
together with other views on the opposite page, of the 
engines at present being built for the general passenger 
work on the above-named line, and a number of which 
have for some time been working the train service be- 
tween Glasgow and Prince’s Pier, Greenock. 

It will be seen from the diagram, Fig. 6, page 261, 
that on this section, either from Greenock or Elderslie, 
where it joins the main line, the gradients are very 
heavy. The passenger service during summer, in con- 
nexion with the river steamers, is not only of a very 
heavy description but it is also required that good time 
be maintained, the average speed required with the 
express trains being forty miles per hour, The work for 
some years was done by engines with cylinders 17 in. 
in diameter by 24 in, stroke, and having four coupled 
wheels 6 ft. in diameter, but as the four-wheel carriages 
got replaced with a heavier and better class with six 
wheels, in increased numbers, these engines became 
unfit to meet the work, and have been replaced with 
the class we now illustrate. 

These engines, which have been constructed from 
the designs of Mr. Hugh Smellie, the locomotive 


superintendent of the Glasgow and South-Western | 
Railway, have cylinders 18} in. in diameter by 26 in. | 
stroke, and the mean diameter of the four-coupled | 


. : « 18.25? x 26 
wheels being 6 ft., the tractive force is — = 
i= 
120 Ib. for each pound of effective pressure per 
square inch on the pistons. It will thus be seen that 
they are of the most powerful class of passenger 
locomotives in the kingdom. The front of the 
engine is carried on a four-wheel bogie, found to 
be of special benefit on sections of the line where 
curves are numerous, and as will be seen from the en- 
gravings side spring-cushion slides are used, which 
prevent any tendency to roll. A special arrangement 
of side springs is also used to control the lateral play ; 
this arrangement consists in making the controlling 
springs on both sides of the bogie pin, or sliding 
central block, resist the lateral movement, so that 
to whichever side it moves both springs are com- 
pressed, instead of the springs on either side being 
alternately compressed and released, as in the arrange- 
ments ordinarily used. When the bogie is in its 
central position, one spring, of course, neutralises the 
other. By taking advantage of both springs in this 
manner, less rigid springs, having a larger limit of 
elasticity, can be used, and the travel of the sliding 
block is greatly improved, the rise in resistance 
not being so rapid, and all tendency to jerky motion 
being removed. It will also be seen from the en- 
gravings that the rods on which the springs are 
mounted are carried through to the outside of the 
bogie frames, so that it isa very simple matter, when 
in the running shed, to take up loss or tear and wear 
of thesprings by screwing in the spindle, and putting 
an additional iron washer next the side frame, a 
suitable locking washer being used outside to prevent 

unscrewing after adjustment. 
The axles for the bogie are of Bowling iron, with 


journals case-hardened, and running in phosphor- 
‘ 














| bronze bearings, 
| axle-boxes, and connected with an equalising lever, so 
as to insure proper distribution of the weight. 

ee For the past ten years all engines built for the 
| Glasgow and South-Western Railway have been fitted 
| with steam reversing gear ; the arrangement is very 
neat and most effective, not only being quick, but 


The springs are placed over the 


reducing manual labour to the minimum. Drivers 
much prefer it to either lever or screw.* 

The boiler of the engine under notice is of the 
flush-topped type, built telescopically, each barrel 
ring being of one plate with longitudinal butt 
Joints in the steam space, these joints being double- 
rivetted with outside and inside covering strips; 
the circumferential seams are single-rivetted. All 
the boiler shell plates are 4 in. thick, except the 
front and back plates of the firebox casing, which 
are ;';in. thick ; the manhole is placed over the centre 

|of the driving wheels, the cover being utilised to 
mount a pair of Ramsbottom’s safety valves, loaded to 

a working pressure of 140 lb. per square inch ; this 
arrangement gives the whole a very neat and straight- 
forward appearance, 

The inside firebox is of copper }in. thick, except the 
upper part of the tube-plate, which is Zin. thick. With 
the exception of those in the crown the stays are of soft 

| copper rod 1 in. in diameter ; the roof stays are 1 in. 
in diameter of Bowling iron, the two rows next the 
tube-plate being supported from a special soft steel 
casting, rivetted to the outside casing. This makes a 
very effective and simple job, dispensing with all 
| joints, pins, &c., commonly used. The tubes are of 
| brass, 195 in number, and 1? in. external diameter, 
arranged in horizontal rows. 

| As will be seen from the engravings the engines and 
| tenders are fitted with the Westinghouse automatic 
| brake, cast-iron blocks being used for the coupled 
wheels of the engine, and all the tender wheels, 
the engine-blocks being kept well below the centre 
line of the axles. For the working of large and 
quickly run trains, on heavy gradients, the reliability 
and graduating power of the continuous brake is found 
invaluable by engine drivers, 

_The tender, of which we now only give a general 
view (see Fig. 7, page 261) was fully illustrated on 
page 213 of our thirtieth volume, and is a standard for 
both passenger and goods engines. The general de- 
scription of materials then given applies also to the 
present engines and tenders, in fact, all the valve 
gear, crossheads, slide bars, connecting and eccentric 
rods, and fittings generally, are identical, such being 
a standard, not only for passenger but for six-coupled 
goods engines as well, thus reducing to the minimum 
the kinds to be manipulated in the several workshops, 
and also the spare parts necessary to meet repairs. 
Railway men well know how much this conduces to 
efficient and economical working. 

For facility of reference we append a detailed state- 
ment of the leading dimensions of the engines now 
illustrated : 

Leading Dimensions of Bogie Passenger Engine. 

Boiler : ft. i 
Length... a re ioe sek 10 «5B 
Diameter outside smallest plate ae 4 2 











* The arrangement of steam reversing gear introduced 
on this line by Mr. James Stirling was illustrated in 
detail in ENGINEERING, vol. xx., p. 204. 




















Sept. 21, 1883. ] ENGINEERING. 261 











PASSENGER LOCOMOTIVE; GLASGOW AND SOUTH-WESTERN RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR, HUGH SMELLIE, LOCOMOTIVE SUPERINTENDENT. 
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| Thickness of plates es i as 0 Os 

} “a tube-plate ae oe 0 0; 

| Outside Firebox : 

Length outside... - ae aa 5 7 
Breadth outside at bottom aa ads 4 0 
Thickness of plates (end plates ;*;in., 

| side plates 3 in.) 

| Inside Firebox : 

| Length inside at top 4 9% 

7 aa bottom... 4 113 
Breadth ,, top 3 7; 
ss of bottom a tes 3.4 
Height from the top of bars to crown 
at front ... a 4 2 as 5 43 
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262 
Height from the top of bars to crown ft. in. 
at back ... at sea on ae 5 Of 
Thickness of plates ~ a a 0 0: 
e tube-plate { in. at tubes, 
4 in. below 
Distance between crown of inside box 
and shell... ss ‘ns we si 15 
Number of crown stays ... x» | 104 
Area of firegrate ... on és Ss 16 sq. ft. 
Surface of firebox... ie sss mee | ee 
Tubes: ft. in. 
Length... ss — Ks 10 113 
Thickness, B.W.G. 11 and 13 
Diameter outside... mm ot ~ 0 1? 
Number... - ses ww» 195 
Outside heating surface ... .. 964 sq. ft. 
Proportions of Botlers : 
Total heating surface... ~ ee. | ee 
Flue area through tubes... ~ see a 
Ratio of grate surface to total heating 


surface 1: 66.56 


Ratio of flue area through tubes to 


grate area 1: 6.67 
Smokebox : ft. in. 
Length outside... sis és Miss 2 9) 
breadth ,, _ - es sv 4 103 
Diameter of door ... ees sie $B 3 11 
Thickness: of plates—front, in. ; 
sides, ;5; in. 
Chimney : 
Height from rail ... ibs 13 0 
Diameter at top inside ... 1 5 
on », bottom ,, 1 4 
Cylinders (inclined) : 
Diameter sss 1 6} 
Stroke bx 2 2 
Centre to centre ... - sie 2 4% 
Internal diameter of steam pipe 0 44 
Diameter of piston rods... i 0 22 
Centres of valve spindles 0 3} 
Diameter ,, Sa Ga 0 14 
Ports : 
Length _... = 1 4 
Breadth of steam... 0 
», exhaust _ 0 3t 
Slide Valves (Phosphor-Bronze) : 
Travel in full fore gear ... 0 48 
Lead in full gear... 0 0} 
Lap outside ‘ 0 il 


Bogie : 
Diameter of wheels with tyres 22 in. 
thick... ose sa as 
Axles, centre to centre of bearings 
Length of bearings — ee 
Diameter Pa ‘ie 
ee at wheel seats... 
i », centre 
Bogie Frame Plates : 
Distance apart 
Thickness ... és 
Bogie Bearing Springs : 
Length centre to centre... oss 
Number of plates... sa ‘ee ll 
Camber unloaded... . ‘ as 
Connecting Rods: 
Length centre to centre... - 
Diameter of large end bearing. 
. ” small ” ” eee 
Coupling Rods: 
Length centre to centre ... 
» of pins ed 
Diameter ,, 
Wheels : 
Diameter of coupled wheels with tyres 
2? in. thick -_ a ce = 
Distance centre of driving to centre of 
trailing wheels ... mi We = 
Distance centre of bogie to centre of 
driving wheels ... = “ ee 
Crank Azle: 
Centre to centre of bearings 
Length of bearings : 
Diameter __,, sie 
», at wheel seats... 
99 9, centre 
Trailing Azle: 
Centre to centre of bearings 
Length of bearings ss 
Diameter ss See 
»» at wheel seats... 
5 », centre 
Frame Plates : 
Distance apart 
Thickness ... 
Bearing Springs : 
Length centre to centre.. se 
Number of plates... -_ _ 14 
Camber unloaded... ~ es i 
Weight of Engine in Working Order : 
tons cwt. 
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Bogie end _... - vip 13 15 
Driving wheels iu or 1 0 
Trailing ,, oe ee 12 15 

Total Aes _ 41 10 








THE NEW PATENT LAW. 
To THE EDITOR OF ENGINEERING. 

S1r,—The above Act is barely three weeks old, but 
already the proverbial coaches and four are being driven 
thiough it. 

Your correspondent, Mr. Moy, is usually a clear- 








headed, practical man ; but I submit he has not hit either 
the true or intended construction of Section 45 “as to 
existing patents.” : 2 

In construing Clause 1 of this section, we must bear in 
mind that the word “applications” does not mean 
“patents ;” hundreds of applications are annually made 
by inventors which never reach the stage of letters 
patent, the only thing “patent” about them being the 
waste of energy and money of the inventors. Applica- 
tions” only become letters patent when the “seal” has 
been issued from the Great Seal Patent Office ; therefore 
this first clause is not retrospective. 

Clause 2 says every patent granted, t.e., “sealed,” 
before the commencement of the Act, shall not be 
affected by the new provisions as to compulsory licenses 
and Crown rights ; then Clause 3 enacts that in all other 
respects the new Act shall extend to all patents (not 
‘‘ applications,” granted (i.e., ‘‘ sealed”) before the com- 
mencement of the Act in substitution for the provisions of 
the present Act. 

Clause 4 refers to registration of assignments of patents, 
licenses, &c., which are practically unaffected by the new 
Act. 

If my contention is correct, it follows that ‘‘ applica- 
tions” for patents made now, and up to December 31 
next, must run their course and be liable to the various 
fees and mode of procedure under the present Act ; but, 
vatentees having obtained their ‘‘seals” on or before 

Yecember 31 next, will have the benefit of an additional 
year wherein to pay the 50/., or, if they so prefer, may 
pay by annual instalments as set forth in the schedule. 

The subject is naturally one of great interest to very 
many of your readers who are themselves patentees, and 
thus must be my apology for asking you to insert this 
letter and oblige, Yours truly, 

O. G,. BEARD. 

138, Crofton-road, Camberwell. 





To THE EpiToR OF ENGINEERING. 

Srr,—There appears to be considerable doubt as to the 
cost of obtaining a patent at the present time. In the 
article on the New Patent Act in the number of ENncI- 
NEERING for September 7th, it is stated that ‘‘ very many 
inventors have been anxiously considering whether they 
should apply for patents this year, or wait until the new 
Act comes into force,” and “‘ in all other respects (includ- 
ing the amount and time of payment of fees) the Act will 
extend to all patents granted before the commencement 
of the Act, or on applications then pending, in substitution 
for such enactments as would have applied thereto, if the 
Act had not been passed.” 

I wrote to a leading patent agent asking what the cost 
would be for obtaining a patent at the present time ; in 
reply he forwarded his list of charges as patent agent, 
showing that the cost would be the same as under the old 
law, viz., about 37 guineas for the first three years. 

In the last number of ENGINEERING a letter by Thomas 
Moy on the New Patent Law professes to clear away all 
doubt on the subject, and gives the cost in plain figures ; 
he says, ‘‘ This relieves present applicants from the 1st of 
September from the necessity of paying 5/. duty on the 
notice to proceed, and the rest of the present high fees, 
thus reducing the fees from 25/. to 8/. for the four years.” 

Not only I, but no doubt the very many inventors who 
have been anxiously considering whether they should 
apply for patents this year or wait until next year, will 
esteem it a favour if you can render assistance by explain- 
ing the effect the new Act has on applications for patents 
made during the present year. 

Tan, yours truly, 
JOHN C. BoTHAMS, 

Church Field Road, Salisbury, September 15, 1883, 


COMPRESSION OF GASES. 
To THE Epitor oF ENGINEERING. 

Srr,—With reference to the letters on this subject pub- 
lished in your issues of August 24 and September 7, the 
following formulas show very clearly what happens in the 
case of a perfect gas not near the point of condensation. 
A mass of perfect gas at temperature t, Fahr., and at 
pressure of one atmosphere, is compressed to n atmo- 
spheres adiabatically, and then cooled to t, without altera- 
tion of volume, the pressure being reduced to m atmo- 
spheres. Suppose that T is its final temperature if it is 
now made to escape into the atmosphere adiabatically ; 
but that, if it is instead made to do work adiabatically on 
a piston, offering proper resistance, till reduced to atmo- 
spheric pressure, the final temperature is ¢. 

Then ¢ m and T are given by the following formulas : 

Ay apn) 08-2 (183.6 K —53.2) 

og. 60)=log. (t, +460) —2@2 ———— 
log. (¢+460)=log is so (183.6 K)? 

tg — 183.6 K —53.2 

08+, M=—F33 § K LOB. Ms 


$460=(1—™=2, 53.2 
= (2 m " 183.6K cles 

where K isthe ratio of the specific heat of this mass of 

gas, at constant pressure, to that of an equal volume of air 

at the same pressure and temperature. 

For many gases not near the point of condensation K 
is very nearly unity, see the table on page 295 of Balfour 
Stewart’s ‘‘ Heat,” third edition. ‘The numbers 183.6 
and 53.2 are given near the end of Chapter XI. of Clerk 
Maxwell’s ‘* Heat.” 

Your correspondent ‘‘ Another Young Engineer” must, 
I think, have been supplied with a different edition of 
ENGINEERING of August 24 from mine. 

Yours truly, 
W. H. Macautay. 

Quorn, Loughborough, September 17, 1883, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday, 

Glasgow Pig-Iron Market.—The warrant market wag 
rather firmer last Thursday, with transactions done on 
forenoon ’Change at 46s. 44d. and 46s, 5d. cash, also at 
463. 7d. and 46s. 74d. one month, the market closing with 
sellers wanting 46s. 5d. cash, and 46s. 74d. one month 
and buyers near. Business was reported in the afternoon 
at 46s. 44d. and 46s. 5d. cash, also at 46s. 7d. and 46s. 74d 
one month, with sellers at the close wanting 46s, 5d. cash. 
and 46s. 74d. one month, and buyers near. Friday's 
market was also firm, and there was a good business done 
during the forenoon at 46s. 44d. and 46s. 5d. cash, also 
at 46s. 7d. and 46s. 74d. one month, the close being sellers 
at 46s. 5d. and 46s. 74d. cash and one month, respec- 
tively, and buyers near. The market was again firm in 
the afternoon, and business was done at about the same 
quotations as those ruling during the forenoon, and there 
was little or no change at the close. On Monday there 
wasan easier market, with a moderate amount of business 
done during the forenoon, when the prices ranged from 
46s. 4d. down to 46s, 24d. cash, and from 46s. 64d, 
down to 46s. 5d. one month, with buyers at the close 
offering 46s, 24d. cash, and 46s. 5d. one month, and 
sellers near. Business was reported in the afternoon 
at the same prices, at which also there were sellers 
at the close, and buyers offering 4d. less per ton, 
This market was still somewhat depressed yesterday, but 
a fairly good business was done during the forenoon at 
46s. 14d., 46s. 1d., and back to 46s, 2d. cash, also at 
46s. 4d. and 46s, 44d. one month; and at the close sellers 
were asking 46s. 2d. cash and 46s. 44d. one month, with 
buyers near. Some transactions were reported in the 
afternoon at 46s. 4d. one month, sellers at the close want- 
ing 46s. 2d. cash and 46s, 4d. one month, with buyers 
offering 4d. per ton less. It will thus be seen that the 
improvement which set in towards the close of last week 
has not been maintained. On the part of the public 
there is still a marked reluctance to buy iron at the pre- 
sent, even though the prices are so very low. Special 
brands have been in quieter demand, with the result 
that easier prices for them have lately been ruling. As 
a rule very little buying is being done on American and 
Canadian account, and it is only to meet the more im- 
mediate wants that Germany is now placing any orders in 
this market. Many of the local foundries and almost all 
the works for the production of finished iron are well 
supplied with orders for the remainder of the present 
year, so that they are consuming large quantities of pig 
iron, It seems that a blast furnace was relighted at 
Lumphinnans Iron Works at the beginning of last month 
which was not reported till last week. There are thus 
115 furnaces now in blast, as against 109 at this time last 
year. The hematite pig-iron market still remains prac- 
tically unchanged, the price f.o.b. at Cumberland 
ports being 49s. per ton for the usual proportions of 
Nos. 'l, 2, and 3 brands; some makers, however, are 
taking courage to ask 6d. per ton higher. Shipments 
continue to be well maintained. Last week they amounted 
to 10,311 tons, as compared with 12,884 tons in the pre- 
ceding week, and 10,902 tons in the corresponding week 
of last year. They include 2032 tons to the United 
States, 12,000 tons to Canada, 641 tons to Australia, &c., 
686 tons to France, 645 tons to Germany, 525 tons to 
Russia, 735 to Holland, 205 tons to China and Japan, 
and lesser quantities to other countries. 


Foreign Shipments of Machinery, d:c.—The foreign ship- 
ments of ceadaney, &c., for the Clyde reported during 
the past three weeks included the following : Machinery 
of the value of 91,000/., more than one-half of it being for 
Sydney, New Zealand, and Trinidad and Demerara, 
sewing machines, of the value of 9000/.; steel manu- 
factures, 63007. ; miscellaneous iron manufactures, cast- 
ings, &c., 83,000/. 


The Scotch Coal Trade.—The movement amongst the 
Scotch miners for an advance Of wages is still giving some 
concern both to the men themselves and to the coal- 
masters, but it does not seem to make much progress. 
There was an expectation that the advance would 
have been given last week by two of the colliery 
firms in the Cambuslang district, but the expectation 
has not yet been realised, nor is it likely now that 
the rise of wages will be granted in any mining dis- 
trict until the Hamilton coalmasters have agreed to 
make the concession of 6d. per day of arise. They 
say that they must have another advance on the price of 
coal before they can make such a concession. There is, 
however, a sort of feeling amongst some of the coal- 
masters that the men should press their request for the 
advance of wages, so that there may be some excuse for 
adding at least 6d. per ton to the price of coal. Mean- 
while, the trade is exceedingly brisk, being more active, 
indeed, than it has been for a number of years. The 
home consumptien is on a very large scale, the demand 
for every description of coal being unusually great, as is 
likewise the demand for exportation. Prices remain very 
firm, 


Sanitary Congress in Glasgow.—Next week, beginning 
on Tuesday, the annual Congress of the Sanitary Insti- 
tute of Great Britain will be held in this city, Professor 
G. M. Humphrey, M.D., F.R.S., of Cambridge, deliver- 
ing the opening address. On Thursday morning, Pro- 
fessor T. Roger will deliver the opening address in the 
section of engineering and architecture. Dr. R. Angus 
Smith, F.RS., general inspector of Alkali Works, will 
preside in the section of chemistry, meteorology, and 
geology. An exhibition of sanitary appliances is to be 
held in connexion with the congress, and both exhibition 
and congress are expected to be of very great interest to 
large numbers of people, 


A a a SE 








ENGINEERING, Septemser 21, 1883. 


_— 





PASSENGER LOCOMOTIVE; GLasc§y 


CONSTRUCTED FROM THE DESIGNS op wR, BU 





Ch ui 








Fig. 7. 





N° 13 WG 










































































60" Cho Tite ; 
6 0 Centre to Gentre incdit Turd 


‘ 
2 





wo 





: Bogue Sprinas 
| WPlaes{ 3° 52 
(Un I 


























, Ye 
Yg-----~-- - 9-----------~} - 
~ throw of Fc] Forw 
' 6/2 


oo fee «ae 


91.207 C-.@ C. 


A ysmassamnie 


Lickin weseg sghie cde pon pubmekemiwer= cb adeeeeene, 
Wy C7 
Joe eanssee = 





teeceeeLene.- 




















sgw AND SOUTH-WESTERN RAILWAY, 


w fuGH SMELLIE, LOCOMOTIVE SUPERINTENDENT, 


estript i, see Page 260.) 






































Fig 3. 






























e 





% :o 7) oS So C 
| Goppar Stays 1” dua 
6 6e¢ 8.@ © 8 
| , 
| CF (BG B DF G 
< 97..8)  O® 

















































































































































































































































DIAMETER OF CYLINDERS ... “id 1 6} 
STROKE 2.2 


HEATING SURFACE : 


FIREGRATE AREA 


Tubes 964 sq. FT. 
Frrepox 101 ,, 
Totat 1065 ,, 

16 ,, 




















Sept. 21, 1883. ] 


ENGINEERING. 


263 





_— 





AGENTS FOR “ENGINEERING.” 


Beiaium: P. Bailly, 12, Rue du Parchemin, Brussels. 

Bervin: Messrs. A. Asher and Co., 5, Unter den Linden. 
CatcuTta: G.C. Hay and Co. 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 

Banque, Paris; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Giaseow: William Love. 

Leirezia: Alphons Dirr. 
F. A Brockaus. 
LiveERPOOL: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
OsteND: Kirkland and Cope. 
RotrerDAM : H. A. Kramers and Son. 
Unirep States: John Wiley’s Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 

Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 p.m. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany al] orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pay may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 11. 98. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper. The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick — copies, which they can have by paying the difference 
in postage as indicated below. 

he rates for subscriptions to ENGINEERING from abroad are : 
1l. 168. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
aud Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand Thick 
paper copies, 2/. 0s. 6d. 
21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
and en Islands. Thick paper copies, 
2l. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
Giveert, 35 and 36, Bedford-street. Cheques should be crossed 
‘Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Otfice Order, and the exact amount for 
which it is made pay able. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 85 and 36, 
Bedford-street, Strand, W.C. 


TRLEGRAPHIC / Avpress—ENG. ‘LONDON. 
TELEPHONE NuMBER—3663. 


ENGINEERING is registered for transmission abroad. 


Reaping Cases.—Reading cases for containing twenty-six 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENG!- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. They will also be pre- 

ared to receive advertisements for ENGINEBRING, and will afford 
full information as to terms, &c., on application. 

The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 

The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantayes offered by the INFORMATION 
AND INQuiRY Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
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ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 

Dratu.—On the 6th inst., at his residence, Belmont Villas, 
Leicester, Josiah Gimson, aged 64, 








NOTICE OF MEETING. 

Tuk British AsseciatioN.—The fifty-third annual meeting, 
which commenced on Wednesday last, will be continued this 
week. Sectional meetings will be held on the mornings of 
Saturday, Monday, and Tuesday next. On Saturday evening Sir 
F. Bramweli will deliver a lecture to the working classes on tele- 
phones ; on Monday evening (September 23) there will be a dis- 
cussion on galvanic and animal electricity by Professor J. G. 
McKendrick, Professor of Physiology in the University of Glasgow; 
on Tuesday evening a soirée, and on Wednesday afternoon (Sep- 
tember 2€) the concluding general meeting. On Thursday and 
Friday there will be excursions to places of interest in Lancashire 
and Cheshire. 
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THE PANAMA CANAL. 
Now that the promoters of the Panama Canal 
have fairly embarked on their undertaking, and it 
is evident that they intend to carry it to its com- 
pletion, it will be of interest to many of our readers 





to learn what kind of a country it is through which 
the canal is to be cut, and what are the prospects 
that those engaged on the work will maintain their 
health. Already along the line of the canal there 
are 6000 British subjects, and nearly as many at 
Colon, and if it is to be finished within the speci- 
fied time it is certain that large additions must be 
made to the staff of Europeans and Americans, to 
whom is confided the direction of the work and the 
control of the machinery. 

There are two towns on the canal, Panama at 
its western and Colon at its eastern extremity, 
the former being much the more extensive and im- 
portant of the two, and containing, according to 
last year’s census, over 20,000 inhabitants, without 
counting the adjacent coloured town of Pueblo 
Nuevo. The place is growing rapidly in conse- 
quence of its being the head-quarters of the Canal 
Company, consequently rents are very dear. A 
house containing six or seven rooms is let for 201. 
per month, while a simple furnished room cannot 
be obtained for less than 6/. Living is also very 
expensive, and is on the same scale as rent, it being 
estimated that a family cannot keep house in a 
modest way under 60/. to 80l. per month. The 
drainage of the town is very imperfect, and is only 
preserved by the torrents of rain which fall during 
seven months of the year. These rains occur nearly 
every day from April to November, and running 
down the streets carry all before them into the sea. 
In the dry season Panama has no water. Nearly all 
the wells and cisterns are exhausted by the end of 
January, and during February and March water 
has to be brought from a distance, and is sold at 
the rate of three buckets for sixpence. At this 
price it costs a family four or five shillings a day 
for water. This, however, will not last much 
longer, as a company has been formed to bring 
water in pipes from the Rio Grande, and when the 
undertaking is complete it may be expected that 
Panama will become healthier. Then it will be 
possible to plant gardens and to lay the clouds of 
dust, to the influence of which many of the preva- 
lent diseases of the chest are attributed. 

The climate from December to April enjoys a 
uniform temperature of 80 deg. to 84deg. During 
the remainder of the year, however,- the heat is 
very oppressive, owing to the dampness of the air, 
and the want of breezes. The winds rise and fall with 
the tide, and at the slack time at the bottom of the 
ebb there is a complete stagnation, and at this mo- 
ment the showers fall, preceded by heavy storms of 
thunder and lightning. In the isthmus itself this 
constant rainfall is the cause of much miasma. 
Under its stimulation the vegetation grows in the 
wildest abundance, grasses, ferns, shrubs, and vines 
all struggling towards the light, and hiding the 
ground undera thick mantle of verdure, through 
which the rays of the sun cannot penetrate, and 
under which the damp and decaying vegetable 
matter form a breeding bed for the germs of yellow, 
typhus, malignant, and remittent fevers. The 
Canal Company has erected an hospital at the foot 
of Mount Ancon, and has furnished it with every 
requisite for the reception of 400 or 500 patients. 
There is acomplete medical staff, two of whom 
are English, and the rest French and natives, and 
the service of the wards is under the care of the 
Sisters of Charity of the Order of St. Vincent. 

In spite of all these difficulties the company is 
pushing on most earnestly. Six months ago the 
arrival of 164,000 tons of material on their account 
had been registered in Colon, and it is estimated 
that their machinery and tools on the isthmus are 
worth over 2,000,000/. Of this very little is of 
English manufacture, the only orders secured here 
being apparently those obtained by Messrs. Lobnitz 
and Co., of Renfrew, for their hopper barges, steam 
tugs, and marine dredgers. Nearly all the loco- 
motives and wagons are constructed by Belgian 
firms—De Ville Chalet and Co., Evrard and Co., 
and the Franco-Belgian Company. The Americans 
send a fair share of the excavators, the Otis and 
Osgood systems being much used. They also 
supply a few engines, wagons, and other material, 
and the great dredge, ‘‘ Countess de Lesseps,’’ was 
built at Philadelphia ; it is 100ft. in length, 60 ft. 
in width, and 250 horse-power. Since the date to 
which our detailed information extends large 
additional quantities of plant have been received, 
and at the conclusion of the rainy season operations 
will be pushed on vigorously all along the line. 
Those whose duties keep them at Panama or Colon 
may fairly expect that they may escape any serious 
consequences of the climate, but for those to whom 





falls the task of cutting the canal the case will be 
different. They will be many miles away from thesea, 
and surrounded with an interminable jungle grow- 
ing on a fermenting mass of dead plants, and it will 
need the most assiduous caution to avoid the ab- 
sorption of the miasmatic poison which is ever in 
the air, and particularly after nightfall. No doubt 
much can be done both towards preventing and 
throwing off an attack by rigid attention to rules 
of health, but it must be remembered that tropical 
fever is not a complaint which, when it has run its 
course, is over; any one who has friends who have 
been in Central America knows that it is no in- 
frequent thing to hear them complaining from time 
to time of the effects of the poison which entered 
their systems when there, and which takes years to 
work out. Hitherto the proportion of fatal cases 
of illness has not been great, and as the medical 
and sanitary arrangements are now complete, the 
proportion may be expected to grow still less, so 
that although it is impossible to doubt that there 
will be much suffering, yet there is good reason to 
hope that the loss of life will be but slight, and that 
the experience of the Panama Railroad will not be 
repeated in this particular. 








RECENT RAILWAY ACCIDENTS. 

ANOTHER serious railway accident has occurred, 
which adds one more to the already long list of 
collisions due to the impotency of the vacuum 
brake. It seems that on the night of the 12th inst. 
a number of excursionists were returning from 
Doncaster races to Chester in a heavy train drawn 
by two engines. Approaching Stockport on the 
Cheshire Lines Railway there is a heavy falling 
gradient, and on the brake being applied, the train 
was broken into two. This was not noticed at first 
by the drivers of the engines, but as soon as they 
observed that the rear part of their train had 
parted, they slackened speed, the result being that 
the hinder portion running down the grade by its 
momentum, soon came into collision, causing serious 
injury to many in the train. A Chester passenger 
thus relates his experience: ‘‘I was in the hind- 
most carriage. We ran down an incline for a mile, 
I should say, amid an awful sensation and screams of 
‘Put on the brake!’ when we ran smash into the 
first part of the train. I sat in an open third-class 
carriage. As the trains met, my companion was 
shot violently right over the barrier into the 
next compartment, and we were huddled all to- 
gether. The glass was smashed, the lights 
extinguished, and a scene of terrible confusion 
ensued.” Our views on the subject of automatic 
brakes are well known, and most people now see 
that it is only a question of time, for some really 
dreadful calamity to arise either from causes 
similar to the above, or from any of the many other 
sources of failure mentioned in the Board of Trade 
returns. 

On the 15th inst. another serious accident oc- 
curred, by the 9 a.m. express from London to 
Leeds, fitted with the same brake, coming into 
collision with a Manchester, Sheffield, and Lin- 
colnshire goods train at Lofthouse Junction, near 
Wakefield. There was a blunder on the part of the 
signalman in the first instance, but it would appear 
that there was a distance of at least 200 yards to stop 
in, and that the speed was not more than thirty miles 
an hour, so that no collision should have occurred. 
Slow action, as we have shown, is a fatal defect 
in emergencies, and a quick-acting brake would in 
all probability have prevented the serious injuries 
which occurred to many of the passengers. As a 
contrast, we may mention another incident which 
occurred recently, where the quick action of the 
Westinghouse brake certainly saved a serious col- 
lision at New Cross, on the London, Brighion, 
and South Coast Railway. The signalman having 
allowed a light engine to pass his cabin, forgot that 
it was still standing on the main line, and lowered 
the signals for a heavy excursion train which was 
approaching. A curve in the line prevented the 
driver seeing the obstruction, but fortunately the 
yard foreman observing the danger, rushed towards 
the advancing train, and attracted the driver’s 
attention. The latter at once applied the West- 
inghouse brake and the train conveying nearly 
500 passengers, was brought to a stand within 
three yards of the buffers of the light engine. 
Comment is superfluous on these several illustra- 
tions of brake failure, and of brake efficiency ata 
critical moment, 
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THE NEW PATENT LAW. 

WE think it desirable to warn our readers against 
misinterpretations of those clauses of the New 
Patent Law having reference to patents applied 
for during the present year. Some persons enter- 
tain the idea that in the cases of patents so applied 
for, no payment will have to be made for Notice to 
Proceed (5l.), or for the Law Officer’s Warrant and 
Letters Patent (10/.), and that the stamp duty on 
the Final Specification (5/.) will be only3/. Perhaps 
there may be room for argument as respects the 
amount of the stamp duty to be paid on the Final 
Specification, but such is not the case with regard 
to the amounts for Notice to Proceed and for the 
Law Officer’s Warrant and Letters Patent. It will 
be perfectly clear to a careful reader of the Act that 
these payments are intended to be enforced in the 
case of every application for a patent made prior to 
the Ist January, 1884. It is to be borne in mind 
that the provisions ef the Act relating to applica- 
tions for patents and proceedings thereon, will have 
effect in respect only of applications made after the 
31st of December next. It is true that after saying 
every patent granted before the commencement of 
the Act, or on an application then pending, will re- 
main unaffected by the provisions of the Act relating 
to patents binding the Crown, and to compulsory 
licenses ; the Act proceeds to enact that in all other 
respects (including the amount and time of payment 
of fees) it will extend to all patents granted before 
the commencement of the Act, or on applications 
then pending, in substitution for such enactments 
as would have applied thereto if the Act had not 
been passed. This clause simply requires careful 
reading, when it will be clear it does not make the 
Act applicable to applications for patents, but only 
to patents. Thus, supposing a patent to be applied 
for on the 31st December, 1883, then on the 1st 
January, 1884, it will be a pending application, and 
the clause of the Act relating to reduced fees will 
not be applicable to it, at any rate, until it ceases to 
be a pending application, and becomes a patent. 





THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. IL. 

TxE Exhibition of Electricity which has now been 
opened for some weeks in Vienna, is an interesting 
illustration of private enterprise. It is now more 
than eighteen months since the scheme was brought 
forward, and developed without any Government 
assistance, except that the great rotunda which 
formed the conspicuous feature of the International 
Exhibition of 1873, was placed at the disposal of 
the Executive Committee. The Munich Electrical 
Exhibition held a year ago postponed the comple- 
tion of the undertaking at Vienna, and the opening 
ceremony of the latter, after having been postponed 
several times, and at last fixed for the Ist of 
August, did not take place till the 16th. After 
the time had elapsed for unpacking and displaying 
the last exhibits, and in getting the various ser- 
vices into working order, the Exhibition, completed 
by its illumination every night, was practically 
finished on the 1st inst. 

The general catalogue gives the names of 375 
exhibitors, several of which are repeated. If we 
divide them by nationalities the numbers are as 
follow : Austria, 247 ; England, 29; Germany, 81 ; 
United States, 6; Belgium, 18; Denmark, 9; 
France, 124; Italy, 19; Russia, 29; Sweden, 2 ; 
Switzerland, 10 ; Turkey, 1. The plan we publish 
on the opposite page shows how the exhibiting 
nations have been distributed in the Rotunda and 
its annexes. Austria and France occupy each one- 
third of its area. England, as will be seen, is re- 
presented by an insignificant number of exhibitors. 
This indifference is to be regretted, but finds its 
explanation partly in the fact that so many elec- 
trical exhibitions have been held since 1881, partly 
to the season of depression that has naturally fol- 
lowed the exaggerated and inflated period of the 
electric light patent-purchasing mania, and partly 
because so large and complete an exhibition of 
electric lighting is now occupying the attention of 
various companies and inventors at South Kensing- 
ton. The arrangement adopted in the catalogue 
does not take into account the nationalities of the 
exhibitors. The circular form of the building lent 
itself to a methodic classification very advantageous 
for visitors. This classification follows a regular 
order starting from the main South Pavilion. The 


numbers run successively from this point towards 
the right, follow the circumference of the Rotunda, 
and are continued round to the point of starting, 





where the last number is opposite the first. This 
arrangement, which is very simple and convenient 
for visitors, would complicate our description if we 
followed it, and it will be preferable to take succes- 
sively the great divisions of electrical industry in 
such a way as to collect and compare in each article 
the apparatus of different exhibitors having similar 
objects. 

Before describing, on this system, the contents of 
the Exhibition in detail, we may throw a general 
glance over the building as a whole. Access to the 
Exhibition from some distance may be obtained by 
a small electric tramway laid down by Messrs. 
Siemens and Halske, of Berlin. This tramway, 
which we shall describe hereafter, has one ter- 
minus at the northern entrance. The road to 
the south door will be lighted on both sides by rows 
of incandescence lamps, but until a few days since 
only a part of these were in place. Both entrances 
are lighted outside by lamps of various systems. 
In front of the south facade were two high, braced 
wrought-iron columns, each carrying at the top a 
group of six arc lamps, covered and protected by a 
large sheet-iron hood. The violent storm of the 
night of the 2nd inst. threw them to the ground, 
breaking them into a thousand pieces. The next day 
their places were taken by a number of posts, not 
so high, but stronger, carrying each two arc lamps, 
which give a finer and more evenly distributed 
light. At the top of the lantern of the Rotunda is 
a series of arc lamps that scintillate like a circlet of 
diamonds. Lastly, two projectors placed symmetri- 
cally one on each side of the building throw in 
all directions the concentrated beams from power- 
ful are lamps. Entering by the southern door, 
which is the chief portal, we find ourselves in 
the Austrian Section. We first pass through a 
transept, the middle of which is occupied by the 
Imperial pavilion, a small structure simply deco- 
rated. We then pass the pavilion of Austrian 
telegraphy, and arrive in the centre of the Rotunda. 
This is occupied by a great fountain with nothing 
however of a monumental character, having in the 
centre two cement mushrooms covered with zinc, 
and superposed below each of them are Jablochkoff 
candles in globes; the effect of these behind the 
continuous sheets of water flowing over the central 
mushrooms would be doubtless very beautiful, if 
the scanty supply of water did not make the foun- 
tain itself a delusion. The first circular zone 
around this centre is devoted to a restaurant and 
military bands. It is from this point the visitor look- 
ing upwards will best see the lantern of the great 
dome with its crown of arc lamps, and lower down 
at the level of the springing of the roof a second 
and larger circle of similar lights. 

Around the central platform are ranged a number 
of pavilions. They are as follows: 1. Opposite the 
Austrian telegraph building, and symmetrical with 
it, is the fine exhibition of the French Department 
of Telegraphs. 2. Opposite the eastern entrance 
is the building of the English General Post Office, 
and 3, near the western entrance, that of the 
Turkish telegraphs. 4. Then come the exhibits of 
railway signals of the Northern of France Railway, 
the Paris, Lyons, and Mediterranean, &c. Beyond 
these pavilions, and ascending several steps, we come 
to the great circular gallery where the chief of the 
exhibits are arranged. Between the outer walls 
which enclose a square, and the circle of the 
Rotunda, are four areas also devoted to the Exhi- 
bition. The most interesting of these is the north- 
western pavilion, in which are placed the motors 
and the electric generators. We shall devote con- 
siderable space to this portion. The north-eastern 
area contains a restaurant ; in its external gallery 
is an exhibition of pictures, and a number of apart- 
ments richly decorated and furnished to show the 
effects of the electric light on fabrics, colours, fur- 
niture, &c. Leaving this gallery we traverse the 
eastern transept, the middle of which is occupied 
by a Turkish pavilion, and arrive at the theatre, 
where ballets are given every day. The scenic 
effects and the general illumination are of course 
produced by the electric light. This section con- 
tains a garden restaurant; the south-east gallery 
which limits it, is occupied by a part of the offices, 
&ec. of the Exhibition. Lastly, the south-west 
section contains a gallery for public telephonic 
audition, a garden restaurant, and the other offices. 

Following so rapidly upon the exhibitions of the 
last two years, this one at Vienna cannot be ex- 
pected to offer any unexpected novelties. There 
are collected there machines and apparatus very 
similar to those shown in Paris and in Munich. 





But there are besides these well-known types, many 
new and ingenious arrangements, and characteristic 
developments, to which we ghall return. As regards 
its official organisation and its general aspect, we may 
say without hesitation that the Exhibition is an abso- 
lute success, and the exhibitors could not expect to 
find facilities and accommodation in a more spacious 
and commodious building, the only fault of which 
is, that it is somewhat removed from the centre of 
the town. The arrangement adopted for classifica- 
tion is very convenient, the circular form of the 
building lends itself to easy examination and com- 
parison of objects, shortens the distances to be 
traversed, and simplifies research. It is also per- 
fectly adapted for illumination, and attracts thou- 
sands of people nightly. The height of the lamps 
and their arrangement in three concentric circles 
uniformises the light and softens it, while the 
shape of the dome, which, as will be remembered, 
is that of a truncated cone, reflects the light well 
and destroys dark shadows. The great circular 
gallery, the machinery room, and the annexes, are 
also abundantly furnished with light. This part 
of the Exhibition, which forms the greatest attrac- 
tion to the public, is daily more appreciated, as is 
shown by the ever-increasing number of visitors 
who are not unfrequently refused admission. Thus 
on Sunday the 9th September, more than 10,000 
persons were turned from the doors. 

Already a series of conferences has been com- 
menced, and several thousands of workmen have 
availed themselves of the special arrangements 
made for them, including gratuitous admission. 
The Technical Committee has commenced its re- 
searches on the various apparatus shown. This 
outcome of the Exhibition is naturally the most in- 
teresting for engineers, and it is deeply to be re- 
gretted that the publication of the result of work of 
this kind is usually so slow. It is only now, after a 
year’s delay, that the reports of experiments at 
Munich are being made known. If the executive at 
Vienna can reduce this delay, which so greatly 
detracts from the value of the work done, they will 
earn the gratitude of all who wish to obtain a solid 
advantage from the Exhibition. 





THE IRON AND STEEL INSTITUTE. 

On Tuesday last the Iron and Steel Institute 
opened its autumn meeting at Middlesbrough, 
where fourteen years ago—in September, 1869-—its 
first general meeting was held. During these 
fourteen years an important change has come over 
the Cleveland district, for not only has its produc- 
tive power been vastly increased but the character 
of its output has been materially affected by the 
manner in which during that period steel has re- 
placed iron as a railway material. A handy little 
volume* which has been placed in the hands of 
the members during the current meeting affords 
a good deal of interesting information respecting 
the present state of the Cleveland district con- 
taining as it does chapters by Messrs. Edward 
Williams, T. Wrightson, A. L. Steavenson, G. 
Barrow, F.G.S., W. Y. Veitch, and T. H. Bell. 
From the chapter on ‘‘ The Iron and Steel Trades 
of the North of England,” by Mr. E. Williams, we 
learn that whereas in 1869 there were in the dis- 
trict 93 blast furnaces, each producing on the 
average 310 tons of pig per week, there are now 
117 furnaces, each with an average output of no 
less than 440 tons per week, the total annual make 
of pigs having grown from 1,500,000 tons in 1869 
to 2,730,000 tons in the year ending June 30th 
last. In 1869 also the make of finished wrought 
iron was 600,000 tons, and this increased in suc- 
ceeding years until in 1873 it reached 707,000 tons, of 
which 374,000 tons were rails. After this date, how- 
ever, the effect of the introduction of steel for rail- 
way purposes made itself felt, and the finished iron 
trade of Cleveland declined until in 1879 it became 
333,000 tons only, of which but 8000 tons were rails. 
From that date, however, there has been a revival, 
the increase in the make of plates and angles more 
than counterbalancing the fall in rails, and the result 
being that in 1882, 726,000 tons of finished iron were 
turned out in the district, but 7000 tons of this 
being rails, while the plates amounted to no less 
than 498,000 tons. While, however, the iron rail 
trade was being reduced in the way just noticed, 
the steel rail trade was being developed, and the 





* Notes on the Industries of Cleveland and South 
Durham, prepared for the use of the [ron and Steel Insti- 
tute at their autumn meeting, held at Middlesbrough, 
September 18, 19, 20, and 21, 1883, 
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PLAN OF THE VIENNA ELECTRICAL EXHIBITION. 
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splendid works of Messrs. Bolekow, Vaughan, and | 


Co., at Eston, with their enormous output, were 
being established. Now there are many steel works 
in the district, and about 400,000 tons of steel are 
being turned out annually. 

Nor is the district behindhand in the progress of 
its engineering trades and shipbuilding. From the 
statistics collected by Mr. T. Wrightson in the little 
handbook to which we have referred, we find that 
the Hartlepool and Stockton firms are turning out 
marine engines to the amount of 72,000 horse- 
power per annum, while the annual tonnage of 
shipping produced in the district has grown from 
36,000 tons in 1869 to about 136,000 tons at the 
present date. About 22,000 tons of bridgework 
are also now being produced yearly, whilst the 
foundries on the Tees have now an annual output 
of about 204,000 tons against probably not more 
than 75,000 in 1869. Bearing the above-mentioned 
facts in mind it is evident that the present meeting 
of the Iron and Steel Institute is being held ina 


district which is eminently representative of modern | 


progress and of most recent practice in those 
branches of industry with the welfare of which the 
Institute is most specially concerned. 

The proceedings commenced on Tuesday last with 
a meeting at the Oddfellows’ Hall, Middlesbrough, 
when the members were received with a brief speech 
of hearty welcome by Mr. C. F. H. Bolckow, the 





chairman of the local executive committee. Next 
Mr. T. H. Bell, in the enforced absence from 
serious illness of his father, Mr. I. Lowthian Bell, 
made a pro formd presentation to the President, 
of a del on the manufacture of iron and steel, on 
the preparation of which, Mr. I. Lowthian Bell, 
has been for many years engaged, and which 
represents the results of an immense amount of 
original research. In making this presentation 
Mr. T. H. Bell explained that the book in question 
was one which had been undertaken some years 
since at the request of the British Iron Trade 
Association, but in the course of its preparation it 
had developed into a work of so technical a character | 
that his father had deemed it more suitable for the 
Tron and Steel Institute, and it had been his desire 
to publish it at the present meeting of the Institute, 
and to present a copy to each member. Unfortu- 
nately a most serious illness had prevented this 
programme from being carried out, but the work 
was nearly ready, and the pro formd copy handed 
to the President was complete with the exception 
of a few pages. In speaking of this matter we are 
heartily glad to be able te say that the most serious | 
stage of Mr. I. Lowthian Bell’s illness has passed 
| away, and that he is now progressing towards re- | 
| covery. 
The President, Mr. B. Samuelson, M.P., next 
responded in suitable terms to the addresses of Mr. 


C. F. H. Bolckow and Mr. T. H. Bell. In the course 
of his remarks he said that he believed that the 
present slackness in the iron trade was statistical 
rather than actual, and that affairs were not really 
so bad as they appeared to be. At the same time 


' there was every need for economy in manufacture and 
, of cheap transport. He hoped that Mr. Dent-Dent, 


the chairman of the North-Eastern Railway Com- 


' pany, would be present during the current meeting, 


and that what he would hear as to the efforts which 
were being made to reduce the cost of manufacture 
of iron and steel might induce him to consider 
how far the railway company could aid manufac- 
turers by affording facilities for cheap transport. 


| As regarded Mr. Bell’s book, he remarked, that he 


had no doubt that it would prove not merely a 
standard but the standard work on the subject with 


|which it dealt, and he thanked Mr. Bell on 


behalf of the Institute for its presentation. 
After speaking with regret of the absence of 


| Earl Granville from the meeting—an absence due 
| to his being engaged on matters affecting the dis- 


pute between France and China—Mr. Samuelson 
passed on to the next business of the meeting, 
namely, the presentation of the Bessemer medal 
to Mr. 8. G. Thomas. Unfortunately Mr. Thomas 


| was prevented by ill-health—from which we regret 


to say he has for some considerable time past suf- 
fered—from being present, but Mr. Samuelson 
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read extracts from a letter which he had received 
from him, and in which he (Mr. Thomas) spoke in 
the warmest terms of the assistance he had received 
in the development of the basic process from his 
colleague, Mr. Gilchrist, and of the co-operation of 
Mr. E. W. Richards. Mr. Samuelson then an- 
nounced that in the absence of Mr. Thomas the 
medal would be received on his behalf by Sir Henry 
Bessemer, who was present, and who in thus ac- 
cepting it for him, gracefully acknowledged the 
importance of the services which Mr. Thomas 
had rendered in adapting the Bessemer process to 
the treatment of impure irons. 

The minutes of the last meeting having next been 
read, and some other announcements having been 
made, it was stated that the examination of the 
ballot papers at the present meeting had resulted in 
the addition of 60 members to the Institute, thus 
making an addition of no less than 135 members 
during the present year. The reading and discus- 
sion of papers was then proceeded with. 


THE MANUFACTURE OF COKE. 


The first paper read was one ‘‘ On the Cost and the 
Results of the Simon-Carvés coke ovens, at Messrs. 
Pease’s Colleries, near Crook, in the County of 
Durham,” by Mr. Robert Dixon, of Peases’ West, 
Darlington, and this was immediately followed by 
one ‘‘On the Jameson Coking Process,” by Mr. 
J. Jameson, of Newcastle-upon-Tyne, the discussion 
being taken on the two papers together. As we 
publish both these papers in extenso elsewhere in 
the present number, it is unnecessary for us to ab- 
stract them here. 

The first speaker in the discussion was Mr. 
Aitkin, who remarked that the 6 or 7 deg. Twaddell 
given by Mr. Dixon as the strength of the am- 
monical liquor obtained from the Simon-Carvés 
ovens, was not an accurate measure of the contents 
of ammonia, and that he should like to have an 
analysis of the liquor. 
made by Mr. Dixon in his paper that the beehive 
‘* form of oven is the most wasteful that a manu- 
‘* facturer can use, and that the continuance 
‘* of its use is a serious national loss,” Mr. Ait- 
kin observed that it should be borne in mind 
that the beehive oven produced an _ excellent 
quality of coke, while under certain conditions 
it could be made to produce a quantity of coke 
per ton of coal within 2 or 3 per cent. of that 
obtainable in a retort. He (Mr. Aitkin) also 
thought that Mr. Dixon had not attached suf- 
ficient value to the appearance of the coke. The 
silvery surface so much liked, was really caused 
by a glaze of nearly pure carbon, and it was 
found in practice that coke of this kind gave the 
best result in a blast furnace. He also differed 
from Mr. Dixon’s conclusion that it was not 
good to work the beehive oven to its maximum 
production because the top coke became soft. This 
effect was really due to the passage of the gases 
through this top coke, but if the gases were ex- 
hausted downwards—as in the Aitkin and the 
Jameson ovens—this was the case and the coke 
was rendered more uniform in quality. The quan- 
tities of oil given as producible in the Jameson 
process he did not consider in any way excessive, as 
vastly larger quantities were obtainable under 
certain conditions. His oven was practically the 
same as Mr. Jameson’s, save that he (Mr. Aitkin) 
introduced gas and air under pressure at the top, 
making practically a large Bunsen burner in the 
upper part of the oven and getting a yield of coke 
within two or three per cent. of that obtainable in 
retorts. He had obtained large quantities of oil— 
10 to 11 gallons per ton—and sulphate of ammonia 
up to 53 lb. per ton, while the coke was excellent. 
The oil he had had no difficulty in disposing of. 
He had also, as an experiment, admitted ordi- 
nary producer gas—carbonic oxide—at the tops of 
the ovens, reserving the hydro-carbon gases evolved 
during the coking process for other purposes. 

The next speaker was Mr. A. L. Steavenson, of 
Durham, who remarked that he had been engaged 
in cokemaking in the Durham coalfields since 1852, 
and was therefore naturally much interested in the 
subject of the papers. He then proceeded to analyse 
at some length the figures given in Mr. Dixon’s 
paper, and remarked that the exhauster, which had 
been put down for the twenty-five ovens now in 
use would probably suffice for fifty ovens, but that 
the condensing would probably not be sufficient for 
such an extension. Henoted that the width of the 


Carvés ovens had been considerably reduced since 
their first introduction. Originally they were made 


With reference to a remark | 





6 ft. wide, then they were reduced to 2 ft., and in 
the present Simon-Carvés ovens the width was but 
19in. This he considered an improvement, as it 
was very difficult to get a wide floor which would 
withstand both the load and the heat. He had 
been at some trouble to find out what a strength 
of 6 deg. to 7 deg. Twaddell for ammoniacal 
liquor really meant, and he had at last been in- 
formed that it meant a liquor having at the 
present time a value of ld. per gallon; this 
was at all events a practical answer to the question. 
As for the quality of the coke produced, he con- 
sidered that upon that point the whole question of 
the advisability or otherwise of using the retort 
system turned. A dense coke may mean a coke 
which he might describe as having small internal 
surface, there being few interstices for the access 
of air. Such coke was not good for the blast fur- 
nace, and some such coke produced in Appoldt 
ovens had been stated to pass right through the 
furnace and float on the slag. Moreover, when 
coke is cooled outside it retains more permanent 
moisture than when cooled inside and exposed to 
the heat of the oven. Mr. Dixon has at present 
some 600 common ovens and twenty-five Simon- 
Carvés ovens at Crook, and hence it was possible 
to give these latter ovens special care, but he (Mr. 
Steavenson) would like to know how it would be 
if the numbers were reversed, and 600 of the new 
ovens had to be attended to. Those members who 
visited Crook next Friday would see the coke 
carefully cooled by water distributed through a 
rose, but he (Mr. Steavenson) was doubtful if the 
same care could be insured on a cold wet 
winter’s morning when the man performing the 
operation would be likely to lay on the hose pipe 
and retire into shelter. He also doubted whether 
the steam-producing power of the gases evolved 
was so great as anticipated by Mr. Dixon, and he 
suggested that it would be most interesting if this 
evaporative power was fairly tested. Finally with 
regard to the Simon-Carves ovens, he remarked 
that he should like to see the number of ovens at 
work on that system increased to 100, so that all the 
coke required far the regular working of one blast 
furnace could be obtained from them, and he should 
like this coke to be handed over to Mr. Edward 
Williams, so that he might test its use for three 
months and report the results to the Institute. 
With regard to the Jameson prccess he observed 
that the coke undoubtedly remained as good in 
character as that produced in the ordinary beehive 
ovens. 

Mr. Charles Cochrane, who spoke next, asked 
for the percentage of water in the coke produced 
in the Simon-Carvés ovens, and also for some 
definite measure of the strength of this coke. 
With regard to this latter point he observed that 
at Bessétges, successive reductions in the width of 
the ovens had been found to materially increase 
the strength of the coke, raising its resistance to 
crushing, from 6951b. (that of ordinary coke) to 
1290 1b. He objected to the statement made by 
Mr. Dixon ‘‘ that it is entirely wrong in principle 
‘* to heat air by contact with any part of the coke 
‘* ovens themselves, as by this the temperature of 
‘*the ovens must be reduced.” On the contrary, 
directly the reverse results were obtained. At the 
New Brancepeth Coliiery, and also at Woodside, 
near Dudley, his firs: were obtaining excellent 
results by the use of an oven of the beehive form in 
which air was heated prior tu its admission by being 
made to traverse passages in the domed top of the 
oven.* The great evil to be avoided was the in- 
discriminate admission of air which destroyed the 
coke. 

Mr. Pattinson, after expressing his satisfaction 
at the efforts now being made to save the bye-pro- 
ducts in the manufacture of coke, remarked that it 
was worthy of notice that if all the nitrogen in the 
coal were converted into sulphate of ammonia the 
result would amount to 150 lb. of this sulphate per 
ton. Inthe manufacture of ordinary illuminating 
gas from 20 lb. to 30 1b. of sulphate of ammonia 
per ton of coal are obtained, there being still a 
great margin between this 30 1b. and the possible 
150 lb. In fact, in the manufacture of gas only 
about 15 per cent. of the ammoniain the coal was 
really converted into ammonia; but experiments 
were now in progress both in Scotland and on the 
Continent—in the latter case by passing steam over 
peat—to secure a better result. The addition of 





* The oven here referred to but not named by Mr. 
Cochrane is that patented by Mr. Brodie Cochrane. We 
hope at a future time to illustrate it. 





some lime to the coal treated in the Jameson pro- 
cess would, he suggested, materially increase the 
yield of ammonia, and he did not think it would 
prejudicially affect the coke. 

Mr. Rogerson, of Weardale, who spoke next, 
stated that according to his experience, the coke 
produced in the Simon-Carvés oven was better 
than that from the ordinary ovens, while a foreign 
member remarked that in Belgium so much stress 
was not laid upon the silvery appearance of coke 
as was the case here. He had not, he stated, had 
experience with the Durham coke, but at the works 
with which he was connected, they were using but 
105 kilogrammes of coke per 100 kilogrammes of 
pig produced, the coke used being from Appoldt 
ovens, and not having the surface and columnar 
structure so much preferred here. Mr. Samuelson 
remarked that it was interesting to note that in 
Westphalia that there had been no increase in the 
number of ordinary coke ovens of late years, but a 
great increase in the retort ovens such as_ the 
Coppeé, Appoldt, &c., but on the other hand it 
was also to be noted that the coke from the ordi- 
nary ovens fetched the higher price by from 15 to 
20 per cent., and it would be interesting to know 
from some of their German members what was the 
reason for this and whether it was due to prejudice 
or to a real difference in the practical value of the 
two classes of coke. 

The next speaker was Mr. Edward Williams, who 
asked whether it was not a fact that the improved 
ovens were not more valuable, from the fact that 
they enabled inferior coal to be dealt with, than for 
any other reason? The best coking coal was be- 
coming more and more scarce, and under these 
circumstances endeavours were being made by re- 
sort to grinding and washing, to utilise other coals 
for coke making. Having regard to economy right 
through the process of iron making, he did not 
think they would do much amiss if they used the 
old Durham coal, coked in the old ovens. Of 
course, however, the utilisation of what were at 
present waste products, was important. The ad- 
mixture of lime as suggested by Mr. Pattinson 
would, he considered, result in the production of 
coke not worth having. With regard to trying the 
coke from the Simon-Carvés ovens as had been 
suggested by Mr. A. L. Steavenson, he would be 
quite ready to do it, and to give the Institute the 
results, but he hoped the coke would be sent to him 
at low prices. 

Mr. G. E. Stead remarked that it had been sug- 
gested that acertain amount of the volatile hydro- 
carbons was deposited in the coke made in the 
retort ovens, and he had therefore carefully tested 
that point. The investigation—as all chemists 
would know—was a very difficult one, and to get 
trustworthy results he had found it essential to 
heat the coke in a high vacuum. Treated in this 
way he found the difference between the Simon- 
Carves coke and the ordinary coke to be extremely 
small, the former losing 1 per cent. and the latter 
from } to 4 percent., while the gases which passed 
off through the Sprengel pump were found to be 
almost free of hydro-carbons. The chemical com- 
position of the two cokes as regarded their con- 
tents of sulphur, nitrogen, and ash, was found to 
be practically the same, the difference in no 
instance exceeding 4} per cent., except in the case of 
one sample of Simon-Carvés coke which was pro- 
bably not completely coked, and in which there 
was a greater proportion of nitrogen. Under these 
circumstances it was necessary to appeal to a prac- 
tical trial of some thousands of tons in the blast 
furnace to determine what difference—if any— 
existed in the characters of the two cokes. It of 
course by no means followed that because their 
chemical amalysis were identical, they would have 
the same value in the blast furnace. 

Mr. Alleyne, speaking of the proposal of Mr. 
Pattinson to add lime to the coal to obtain an in- 
crease of ammonia, observed, that it was to be 
borne in mind that an exceedingly small addition 
of lime had much influence. Professor Wanklyn 
had recently proposed the addition of but } per 
cent. to the coal used in ordinary gas works, with 
the result of obtaining a great increase in the 
amount of ammonia, the coke remaining the same. 

Mr. Edward Williams here remarked that it was 
impossible to make gas coke worse. 

Mr. Alleyne further asked what was the actual 
reduction of sulphur effected by Mr. Jameson's 
system, and added that the oil obtained appeared 
to be of an anomalous character which would repay 
further investigation. 
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The next speaker was Professor G. Foster, who 
stated that some two years ago he brought before 
the notice of the Gas Institute the fact that during 
the destructive distillation of coal the nitrogen was 
not all evolved as ammonia as was very commonly 
supposed. On the contrary, only some 14 per cent. 
was so evolved. Since that time the matter had been 
further investigated, and Mr. Young, of Clippens, 
hadturned thefactto account. He (Professor Foster) 
had experimented on a great variety of coals, and he 
hoped shortly to lay the result of this investigation 
before the Institution of Civil Engineers. Several 
methods of increasing the yield of ammonia had 
lately been tried. Professor Wanklyn had patented 
the use of lime, and the application of steam 
had also been successfully made as far as stimula- 
ting the production of ammonia was concerned, 
the increase of yield being 50 per cent ; but the in- 
conveniences and cost of applying it were against its 
practical use. He had also experimented on distil- 
lation carried on in an atmosphere of steam and air, 
and he fancied that the bye-products thus obtained 
would be chiefly paraftine. He believed, however, 
that the tar produced by distillation in an atmo- 
sphere of steam and air could not be such a 
useful commodity as tar obtained by ordinary dis- 
tillation. From his experiments it appeared to him 
that there was much nitrogen in the coke and that 
the most convenient way to get it out in the form 
of ammonia was by the application of steam. It 
followed, however, that the more porous the coke 
the more readily it could be treated by steam, and 
thus the best coke for obtaining the bye-products 
was not the best for other uses. At present it did 
not appear possible to produce the best coke, and 
at the same time effectively obtain the bye-products. 

Mr. Henry Simon, who spoke next, said that 
Mr. Dixon’s paper had practically proved that by 
the use of the Simon-Carvés ovens a saving of from 
5s. to 7s. per ton could be effected in the manufac- 
ture of the coke, and this had been confirmed by ex- 
perience in France. In dealing with the matter he 
was anxious to do so in an unbiassed manner and 
to avoid prejudicing any other interests. Taking 
Mr. Dixon's figures, however, they showed that 
from about 7000 tons of coal, about 5400 tons of good 
coke had been made, or fully 1050 tons more than 
by the ordinary process, this increase of yieldhaving a 
money value of some 6380/. The statements of Mr. 
Dixon as to bye-products had been supplemented 
and corroborated by analysis made by Professor 
Watson Smith, and it appeared that from 7000 tons 
of coal 40,000 gallons of tar, and 195,076 gallons 
of ammoniacal liquor were obtained. Taking the 
value of these products at 3d. and 1d. per gallon, 
respectively, there resulted 539. for the tar, and 
812/. for the ammonical liquor, and these sums 
added to the 6380I. for the extra coke brought the 
saving in carbonising 7003 tons of coal up to 1981/., 
or fully 5s. 8d. per ton of coal treated. The extra 
cost of working the Simon-Carvés ovens, set down 
by Mr. Dixon at 1s. 3d. per ton, was thus far more 
than covered. This extra cost of working would 
also be reduced when the number of ovens was 
increased to 100. The allowances for extra plant 
required for the additional number of ovens had 
been stated very liberally in Mr. Dixon’s paper ; 
the condensing pipes at present provided are fully 
sufficient for 50 ovens, while a single steam ram 
would very easily suttice for 100 ovens, and would 
indeed serve for 200. The present exhauster had 
also, as Mr. Steavenson had calculated, ample 
capacity for dealing with 50 ovens. At Messrs. 
Pease’s installation the system suffered in an econo- 
mical point of view from the suspension of manual 
work on Sunday ; not only was there the loss of 
that day’s production, but the ovens were in a less 
efficient condition on the Monday, so that the 
allowance of a loss of one-seventh of their total 
productive power was a moderate one. Professor 
Foster was quite right as to the limited propor- 
tion of the nitrogen in the coal realised as am- 
monia, but as far as it was possible to realise 
the ammonia under existing conditions the 
Simon-Carvés system did so, as by washing 
the escaping gases for ammonia they found that 
none was being carried away to waste. Speaking 
broadly he might point out that from 7,000,000 to 
8,000,000 tons of coke were being made annually 
in this country, and the Simon-Carvés ovens could 
produce this quantity from about 10,000,000 tons 
of coal as compared with about 13,000,000 tons re- 
quired with the common ovens. There were thus 
possible a national saving of two or three million 
tons of coal per year, to say nothing of the utilisa- 





tion of the bye-products. With regard to Mr. 
Jameson’s system he could not but object to the 
utilisation of ordinary beehive ovens in the way pro- 
posed, as such ovens were not constructed in a 
manner which rendered them fit for the applica- 
tion of exhaustion. They must be apt to leak, and 
the leakage inwards of atmospheric air might lead 
to thé formation of an explosive mixture and be 
attended with serious results. Moreover, it ap- 
peared from Mr. Jameson’s paper that the amount 
of exhaustion applied had to be frequently and care- 
fully adjusted, and in the case of coke ovens that any 
such should be required was undesirable. In the 
Simon-Carvés ovens, on the other hand, a steady 
suction equal to about 2 in. of water was all that 
was required. Mr. Jameson had also referred to 
the supposed deterioration of the products by their 
exposure to a higher temperature than that at 
which they were produced, but might it not be that 
certain of them were rather enhanced in value by 
this treatment? In the Simon-Carves ovens the 
great object was to produce tar, containing a larger 
percentage of benzine and benzole, not oil as in 
the Jameson process, and thus each system might 
have its particular sphere of usefulness. 

Mr. Gjers objected to the statement in Mr. 
Dixon’s paper that ironmasters were prejudiced in 
favour of coke with a silvery appearance and 
columnar structure. On the contrary, he was quite 
certain that they were willing to accept good coke 
whatever its colour or shape might be. 

Mr. E. J. Nichol, who spoke next, said that 
what they really wanted to get at was the practical 
value of the coke produced by the two processes 
under discussion. He did not gather from the 
paper whether M. Simon-Carves’ coke had been 
really tried in a blast furnace ; if it had it was de- 
sirable to know the results. He had been informed 
a few months ago by Mr. Ernest Bell that as re- 
garded the Jameson coke they had been able to 
discover no difference as compared with the ordi- 
nary coke. He was also unable to understand 
some of the figures in Mr. Dixon’s paper as to the 
production of Simon-Carvés coke per ton of coal ; 
if to the percentages of coke stated the percentages 
of oxygen and nitrogen were added there was only 
seven per cent, left for the weight of the other 
gases, which was insufficient. 

Referring to Mr. Jameson’s paper, the President 
observed that the author had stated his belief that 
eight gallons of oil and 10 lb. of sulphate of ammonia 
might be relied upon per ton of coal. This, how- 
ever, appeared to be an average based on a number 
of varieties of coal, including other than coking 
coals. From the particulars given of the coking 
coals of the district, it appeared as if only from 
23 1b. to 4$1b. of sulphate of ammonia and from 
four to seven gallons of oil might be expected. 

Mr. Simon, on replying to the observations of Mr. 
A. L. Steavenson and Mr. Nichol, remarked that 
at Messrs. Pease’s ovens a great deal of the heat of 
the gases evolved was going to waste, as they had 
no means of utilising it, and this probably led Mr. 
Steavenson to underrate the evaporative power 
of these escaping gases. As regarded Mr. Nichol’s 
remarks, that gentleman had included the weight 
of the water of the ammoniacal liquor in his total 
of weights, and had thus reduced the percentage 
available for the gases evolved. In reply to another 
speaker, Mr. Simon also stated that the coke con- 
tained about the same percentage of water as the 
coal from which it was made, or say 2 to 3 percent. 

Mr. G. Thompson stated that he agreed with 
Mr. Edward Williams as to the coke made in the old 
beehive ovens from the best Durham coal being 
as good as could be found. The percentage of coke 
obtained in the beehive ovens could no doubt be 
raised beyond the usual 65 per cent., but witha 
higher percentage the quality of the coke suffered. 
It was desirable to know the percentage of carbon 
in the coal treated in the Simon-Carvés ovens ; 
the yield of 77 per cent. of coke given in Mr. 
Dixon’s paper appeared to him very high. He had 
used in the blast furnace at Clarence some of the 
coke referred to by Mr. Steavenson, made in the 
Pernollet ovens ; this coke was considerably heavier 
than the ordinary quality, but a given bulk of it 
did no more in the blast furnaces. He was 
astonished to hear the remarks of Mr. Stead as to 
the Simon-Carvés coke and the ordinary beehive 
oven coke being identical in chemical composition ; 
this did not agree with the results of analyses made 
atthe Port Clarence works. They had used there 
about 300 tons of the Simon-Carvés coke ; it weighed 
much heavier than the ordinary coke, but tu begin 





with in using it he reduced the burthen of ore 5 per 
cent. ascompared with that they were using with the 
ordinary coke. The iron which at the commence- 
ment of the trial was good foundry No. 3, came 
down less rich, and before the 300 tons of coke 
was used the quality came down to 4.4. Had they 
kept up the quality he believed it would have been 
necessary to have increased the amount of coke by 
12 per cent. As regarded the Jameson coke he 
had used it and had found it to approximate more 
nearly in quality to the old beehive oven coke 
than any he had tried. If by that process there- 
fore it was possible to secure the bye-product he 
considered it was a mest valuable one. If by the 
Simon-Carvés process the coke was thoroughly 
burnt it would no doubt be as good as the other, 
but in that he had tried they had found 3 per cent. 
of oxygen, 3 to 4 per cent. of hydrogen, and no less 
than 4 per cent. of water. 

In the absence of Mr. Dixon, Mr. David Dale, 
on his behalf then replied upon the discussion, at 
the same time assuring the members that those who 
visited the ovens at Crook, on the Friday, would 
find Mr. Dixon ready to reply to any further in- 
quiries. With regard to the 300 tons of coke made 
in the Simon-Carvés system which had been tried at 
the Port Clarence works it should be explained that 
the trial was not made under fair conditions. Owing 
to Messrs. Pease having but 25 of the Simon-Carvés 
ovens, and owing to their having to constantly de- 
liver a quantity of this coke to certain of their 
foundry customers who preferred it, the 300 tons 
could only be accumulated during a period of several 
weeks instead of being delivered direct to the blast 
furnaces. Moreover, owing to the limited storage 
room available, a great part of this coke had to lay 
during its accumulation on the benches, where it 
was exposed to the water used in cooling the fresh 
coke, while it was also transported to Messrs. Bell’s 
works during very bad wet winter weather. These 
circumstances of course materially affected its con- 
dition. Mr. Dixon’s remarks about the beehive 
ovens appeared to have been somewhat misunder- 
stood ; he had not intended to speak against the 
shape of such ovens, but only of the wasteful 
character of the beehive oven as ordinarily made. 
It was quite possible that the Simon-Carvés ovens at 
Crook might be improved for dealing with Durham 
coking; they had been designed in accordance with 
the results of French practice, and already improv: - 
ments adapting them better to the coal of the dis- 
trict had suggested themselves, and would be 
embodied in the future ovens to be built. It was 
quite true that the Simon-Carvés could effectively 
deal with an inferior class of coal, but that had 
certainly not been Messrs. Pease’s object in adopt- 
ing them. So far he might say roughly that they 
had procured 15 per cent. more coke per ton of 
coal, which would cover extra cost of working, 
leaving the interest or extra outlay and deprecia- 
tion to be defrayed by the sale of the waste 
products. 

Mr. Jameson then also replied to the comments 
which had been made on his system. With regard 
to the sulphur question, he stated that experiments 
made at Felling showed that the percentage of 
sulphur in the Jameson coke was decidedly less 
than in the ordinary kind. He had experimented 
on all kinds of coal (not merely coking), and he 
believed that in many cases it would pay to treat 
non-coking coals to obtain the waste products, 
even although the coke produced was of an in- 
ferior quality. He was obliged to Mr. Simon 
for the manner in which he had spoken of 
the two processes. In reality the two systems 
were not so much opposed as appeared at first sight. 
The Simon-Carvés system was best adapted for 
securing the maximum of tar, and the Jameson 
system the maximum of oil in the bye-products, and 
each system would have its special application. Mr. 
Simon had, however, misunderstood the remarks 
in his (Mr. Jameson’s) paper as to the adjustment 
of the suction required in his process. What was 
required was not a continual adjustment, but an 
adjustment say every 12 hours, the exhaustion 
being reduced from say 2 in. of water at the com- 
mencement of dealing with a charge to 4 in. 
towards the end of the process. No doubt the 
ordinary beehive ovens were frequently leaky, but 
he had found no difficulty in rendering them quite 
fit for the application of his system at small ex- 
pense, the leakage being readily cured. The varia- 
tions in results referred to in his paper had been 
due to differences of suction and chimney draught ; 
these matters once regulated, the results remained 
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constant. With regard to some of the bye-products 
being improved instead of deteriorated by exposure 
to ahigher temperature than that at which they were 
formed, that was quite possible, and he had him- 
self experimented in that direction with good re- 
sults. The advantage of the Jameson system was, 
however, that it left this superheating under per- 
fect control, and it might be resorted to as hot as 
might be found desirable. 

The President, in bringing this very interesting 
discussion to a close, referred to the Liirmann con- 
tinuous coke oven, in which coal was charged in at 
one end and coke drawn at the other without any 
arrest of the coking process. Some information as 
to the working of this oven would, he remarked, 
be of interest to the Institute. With regard to the 
papers which had been discussed, he said he was 
glad that there were two systems being introduced, 
as these systems, one producing vil and the other 
tar, would each have its special value, and the 
markets would be less affected than if both yielded 
the same products. The ammonia obtained 
by both systems would be gladly purchased 
by our farmers. The extra cost of plant required 
with their systems would, he believed, be well 
repaid by the sale of the bye-products, if the 
quality of the coke was not deteriorated. The 
latter was the great point to be determined. He 
had a great respect for Mr. Edward Williams’ ex- 
perience and valued it much, but on one condition, 
viz., that he had hadit. In this instance he did 
not think Mr. Williams had quite had the ex- 
perience of coke produced in a good retort even to 
enable him to speak positively as to the results. 
The circumstances under which the Simon-Carvés 
coke had been tried at Messrs. Bell’s furnaces had 
been explained by Mr. Dale. This coke had also 
been tried at his (Mr. Samuelson’s) furnaces, and 
the results as far as they had gone had not shown 
that this coke was inferior to the ordinary 
kind. More experiments were, however, wanted, 
and it was most important that this point should be 
settled. He considered that the thanks of the 
iron trade were due to Messrs. Pease for the manner 
in which they had taken up this matter; he 
believed that they had entered on the experi- 
ment not so much with a view to benefitting 
themselves as in the performance of what they 
considered to be their duty as the leaders in this 
branch of trade. It was a curious fact, he added, 
and one which he thought had not been explained, 
that the Carvés process had not made more rapid 
progress in France notwithstanding its many ap- 
parent ‘advantages. It was thirteen or fourteen 
years since it was first introduced, yet he believed it 
had not yet been adopted by any firm except the 
Terrenoire Company. It was quite possible that 
this might be due to the process as originally intro- 
duced being inferior to what it now was, but he 
would give Mr. Simon an opportunity of explaining 
this point. He then proposed a vote of thanks to 
the authors of the papers, which was unanimously 
carried. 

Mr. Simon in response to the invitation of the 
President, explained that the remarks made about 
the slow progress of the Carvés process in France 
were quite correct. The Carvés ovens when first in- 
troduced were very imperfect, as compared with 
what they now are. Amongst other things their 
efficiency and durability had been greatly increased 
by the reduction of width from 6 ft. to 19 in., to 
which reference had been made. Moreover, in 
France, as here, certain prejudices had to be com- 
batted. 





At the conclusion of the foregoing discussion the 
meeting was adjourned and the members proceeded 
to the Rifle Volunteer’s Drill Hall, where luncheon 
had been hospitably provided by the local iron 
trade. Luncheon over, the members returned to 
the Middlesbrough station and were conveyed by 
special train to the steel works and blast furnaces 
of Messrs. Bolckow, Vaughan, and Co., at Eston, 
where the basic steel process was shown in full 
operation. With these magnificent works the de- 
niands upon our space this week compel us to defer 
dealing, and we with regret postpone our notes upon 
them until our next issue. We shall also from the 
same cause have to deal but briefly with the pro- 
ceedings of subsequent days of the meeting. 


Hypravutic CRANES FoR STEEL Works. 


On Wednesday, the 19th inst., on proceedings 
being resumed at the morning meeting, the two 
papers first read were ‘‘On Different Systems of 





Hydraulic Cranes for Steel Works,” by Mr. R. M. 
Daelen, of Diisseldorf, and ‘‘Ona New Form of 
Centre Crane for Bessemer Plant,” by Mr. T. 
Wrightson, of Stockton-on-Tees. Both of these 
papers we propose to publish next week, when we 
shall also deal fully with the discussion to which 
they gave rise. Meanwhile we may say that they 
were both of considerable interest and each dealt of 
a novel form of crane worthy of attention. 


Buast FuRNACE CONSTRUCTION AND WORKING. 


The next group of papers read also included two 
communications, namely, a paper *‘On Recent Im- 
provements in Cowper Stoves,” by Mr. E. A. 
Cowper, of London ; and one ‘‘On Blast Furnace 
Economy in Relation to Design,” by Mr. R. How- 
son, of Middlesbrough. These papers were dis- 
cussed together, but after some interesting facts had 
been laid before the meeting by Mr. Charles Coch- 
rane, the discussion was interrupted in the midst of 
some remarks of Mr. Charles Wood, by the news of 
a terrible accident which had just occurred at the 
North-Eastern Steel Works. Just after the an- 
nouncement had been made, Mr. Cooper, the 
manager of the North-Eastern Steel Works ar- 
rived and stated amidst much excitement that 
in moving a ladleful of metal it had been upset, 
and that Mr. Davison, of the Horbury Foundry 
Tron Works, had been most seriously injured, as 
had also two of the workmen, while others had also 
suffered, but less seriously. Mr. Cooper was him- 
self standing close by when the accident occurred, 
and his clothes were burnt by the splashing of the 
metal, as were also those of several of the visitors. 
Atthe time of our writing, the details of the acci- 
dent are not fully and clearly available, but it 
appears that the ladle containing 10 tons of 
molten metal was being moved by a locomotive 
along araised stage, and that for some reason the 
engine driver, after being brought to a stand, took 
a run at it to get it past a certain point, the result 
of the jerking being to throw out the clutch secur- 
ing the ladle and cause it to tip over on its carriage, 
emptying out the metal. Mr. Davison, who was on 
the stage, and was unable to get out of the way in 
time, received most serious injuries, which termi- 
nated fatally at 11 o’clock on Wednesday night. 
Seven workmen were also injured, one of them— 
Edward Rawden, the cupola tenter—seriously. 
One of the visitors, Mr. T. D. Ridley, of Redcar, 
was also severely burnt, and many of those present 
had narrow escapes. 

The news of this disaster naturally threw a 
gloom over the meeting, and on the motion of Mr. 
Jenkins, of Consett, the discussion was adjourned 
until the following (Thursday) morning. It was 
also subsequently announced by the President 
in the course of the luncheon, which, as on the 
previous day, had been provided by the local 
iron trade, that the official visit to the North- 
Eastern Steel Works which was to have taken 
place that afternoon would be abandoned; but 
that the directors had kindly offered to show the 
works to individual members who particularly 
desired to visit them. He (the President) thought 
he might leave it to the good feeling of members 
to decide whether under the circumstances it would 
be desirable for any number to visit the works. 

With Mr. Cowper’s and Mr. Howson’s papers, as 
well as upon the discussion upon them, we must 
defer dealing until next week, when we shall also 
have to speak of the Anderson Foundry Company’s 
Works, and Messrs. Bell’s Iron Works and Salt 
Works, at Port Clarence, which were visited in the 
course of Wednesday afternoon. With the pro- 
ceedings of yesterday and to-day we shall also 
have to deal in a future issue, merely announcing 
now that yesterday was wholly occupied in com- 
pleting the discussion on Mr. Cowper’s and Mr. 
Howson’s papers, so that no further papers were 
read. We may mention that a subscription was 
opened at the meeting for the widow and family 
of Mr. Davison, and that up to yesterday 7601. had 
been collected. 





THE IRON MOULDERS OF SCOTLAND. 
Tue reports of this Society are monthly, but the 
financial doings of the past year are summarised in 
the report next following the annual audit. The 
last financial year ended on the 6th of January of 
this year, an abstract of which is here presented. 
The Society consists of nineteen districts, cover- 
ing in their operation the whole of Scotland where 
the industry is carried on. The total membership 








at the date of the report was 5369, at the close of 
August last the members were 5524. The net income 
of the Society for the year was 17,892/. 15s. 2d. The 
expenditure amounted to 18,9891. Os. 8d., the 
latter being in excess of the former by 1096I. 5s, 
In a certain sense this was not a deficit, inasmuch 
as it represents the payment of certain liabilities 
incurred in former years when the trade in Scot- 
land was at a low ebb. The income table shows 
that the total dues—i.e., contributions — were 
13,7421. 17s. 4d. ; levies, &., 21711. 10s. Gd. ; en- 
trance fees, rules, &c., 6471, 16s. 5d. ; bank interest, 
4871. 19s. 2d.; fines, 70l. 2s. 8d.; sundry and 
miscellaneous receipts, 110/. 18s. 6d. ; received on 
loan 2911, 17s. 10d; cash lent, debts repaid, and 
money returned, 3d1/. 11s. 2d. ; and emigration 
benefit returned 18/. 1s. 6d. 

The expenditure account shows that the follow- 
ing payments were made for benefits during the 
year : 


£ sa. d. 
Out-of-work and suspension benefit 9,516 12 9 
Superannuation benefit — ... ~so, goes 8 
Funeral (1870/.) and accident (200/. ) 


benefit 1S ey ies xe 2000 @ 0 
Cash lent to members out of work 9716 7 
Total 13,634 7 0 


The out-of-work payments show that trade has 
not not been very brisk in this department of industry 
in Scotland during the past year, and singularly 
enough the ironfounders of England and Wales 
complain similarly. Whether this arises from im- 
proved methods and appliances in moulding or from 
a certain depression in trade, does not appear. The 
cost of the dispute at Glasgow is, however, included 
in that amount. There is also this item in the ex- 
penditure accounts—Loans repaid to members. 
as per sheets, 3544/. 14s. 4d.—thus accounting for 
the excess of expenditure over income, and some- 
thing more; for while the apparent deficit was only 
1096/. 5s., the repayments amounted to 2448), 9s, 4d. 
over and above that sum. 

The working expenses were as follows : 


Rent, postages, stationery, and ge ee: 
rinting om ae 777 2 4 
Salaries 847 5 4 
Sundries ae xe a 185 ll 7 
Ordinary working expenses of dis- 
tricts oe as ae 534.13 0 
Total 2344 12 3 


The total amount, as put down in the report, as 
that which is regarded as the actual outlay for 
working expenses, is 13811. 18s. 5d., being a cost 
of 5s. 2d. per year to each member. It is evident, 
therefore, that.rent, postages, printing, stationery, 
and the like, are not put to management account, 
but only salaries, council meetings, delegations, 
and other payments for similar services. 

The balance in hand, at the close of the financial 
year, was 14,526/. 11s., and, the report adds, ‘* we 
have wiped off our debt, and we trust it may be a 
long time before we again need a loan from our 
members.” The new entries numbered 793; of 
those 495 became members for the first time, 
237 were re-entries, 53 were re-entries for the 
second time, and eight for the third time. The 
only trouble during the year of any account was 
the Glasgow dispute, which, after seventeen weeks’ 
strike, ended in a compromise, 2} per cent. being 
given instead of the 74 asked for. In other places 
there was an advance in wages without a contest. 
Speaking generally, the report says that employ- 
ment has been pretty good, especially in jobbing 
firms and shops. 

A summary at the end of the report shows that 
the following has been received and expended since 
1871. Total net income, 157,3411. 1s. 3d. 

The expenditure has been as follows : 

£ s. d. 
86,449 13 5 
14,282 8 4 
16,839 19 6 

1475 7 5 


Out-of-work payments . . 
Superannuation benefit ... 
Funeral and accident benefit 
Loans to members 





Total for benevolent purposes 119,047. 8 8 
During the same period the following has been 
spent : 
yw a 
Salaries and delegations ... 9,334 6 9 
Rent, postages, printing, and 
stationery ... ea 


a oe 6,058 15 10 
Miscellaneous disbursements® 


13,232 4 10 


Total—general ... 28,625 7 5 





* In the miscellaneous items “ loans repaid to members” 
are included. 
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THE TREVITHICK MEMORIAL, 


In the active hands of Major John Davis, sup- 
ported by a powerful and numerous committee, the 
work of creating the Trevithick memorial is making 
satisfactory progress. The setting up of statues to 
preserve or restore the recollection of past celebrities 
appears to be coming much into fashion. The 
memories of Pepin, Daguerre, Montgolfier, and 
others, have of late been thus complimented in 
France, and a similar wave of hero-worship would 
seem to be setting our way also. But between 
rendering Dr. Johnson in marble and Trevithick in 
bronze there would be a wide difference. The 
claims of Daguerre’s admirers appear at least 
doubtful, and more or less uncertainty waits on the 
memory of most men who have been great in in- 
dustry and science. But about Trevithick, though 
he has left nothing behind him to serve as his monu- 
ment, the records of the Patent Office attest his 
wonderful fertility of invention, and prove that he 
lived farin advance of histime. Brought upamong 
the western mines of Cornwall, his inventive genius 
naturally turned to improvements connected with 
the raising of water by pumps, to steam engines, 
boilers, &c. The first to appreciate the value of high- 
pressure steam, which Watt persistently condemned, 
he was actually enabled, in spite of the rude me- 
chanical devices at his command, to make boilers 
working at 150 1b. to the inch ; these boilers, 5 ft. 
6 in. diameter, and 40 ft. long, were delivered to 
the Herland mines in J813. The revolutions he 
effected at that early time in pumping and winding 
engines, were no less complete, and it is remarkable 
how small comparatively, are the changes in the 
winding engines now used in Cornwall, since Tre- 
vithick’s best and latest types. A man who could at 
that date not only perceive the advantage to be 
gained by using high-pressure steam, but who showed 
the world how to use it, was not likely to limit its 
application to the work, in the midst of which he had 
been born and bred. His first model of a locomotive, 
now in South Kensington, was made in 1797 ; then 
followed a road engine, worked usefully in 1801, 
and in 1802 he and his friend Vivian obtained a 
patent for steam engines to propel carriages. He 
tested the practicability of his schemes for steam 
propulsion, before many thousands of frightened 
Londoners, both by using a steam coach in the 
streets of the metropolis, and later, by exhibiting 
a locomotive working on a circular railway on 
the site of Euston Square. At the same time 
he was having locomotives built in Cornwall, in 
Shropshire, and at Newcastle, that at the last- 
named place being provided with flanged wheels to 
keep on the wooden tramplates. This was in 1804, 
and there was time for all that Trevithick had done 
to be forgotten, before the public mind was educated 
to receive its first crude idea of a primitive railway. 
So locomotive building, like most other things, 
brought Trevithick little honour and no profit ; on 
the contrary his narrow means were time after time 
exhausted. Still he continued to invent, to patent, 
and to construct, making money in one direction to 
lose it inanother. He was of a character very differ- 
ent to all other pioneer engineers, in that almost all 
he did was in advance of the time, so that beyond 
the revolution he effected in pumping and winding 
engines for the Cornish mines, the demand he 
sought to supply did not exist. His advertise- 
ments fell chiefly on deaf ears in 1812, wherein h2 
announced that he had high-pressure engines on 
sale or hire for thrashing, milling, sawing, or other 
farm work, and that he was prepared to supply 
machines for steam cultivation. Before this he had 
used steam for dredging the Thames, and this 
doubtless led to his patent for applying it in 
steam propulsion (it was not till four years 
later that he patented the screw propeller), The 
use of iron and high-pressure steam were the 
two leading points in his engineering creed, and 
so he saw the practicability of steam windlasses, of 
iron floating docks, of iron ships with iron masts 
and spars, the use of iron tanks for ships’ ballast, 
or to hold drinking water. All these things he 
patented in 1809, associated with his friend Dickin- 
son. In 1816 the prospect of better appreciation 
and of more profit in Peru than England, attracted 
his restless and adventurous mind, and at that date 
he left Penzance to be absent for ten years, and to 
return with none of his anticipations realised. 
This was in 1827, and the few years from that time 
to his death, were devoted to invention and to 
struggles with poverty, the latter too strong in 
the end even for his great mind and powerful frame, 





so in 1833 Richard Trevithick died, without leaving 
enough to bury him, but avoiding the fate his bitter 
opponent Watt had declared he dserved for bringing 
high-pressure steam into use. 

A lapse of time has been necessary to clear 
away the weeds which prejudice and envy en- 
couraged to grow up and smother Trevithick’s 
fame. Looking back over the space of two gene- 
rations the world can now appreciate him at his 
full and great value, and can find no other engineer 
with whom to compare him. If then memorials 
profitably adorn the memories of great men, Trevi- 
thick, to whom all the world is indebted, indeed 
deserves one, and there can be little doubt but 
that the appeal now being made will be fully 
responded to. Cornish men should be especially 
eager to contribute, for in honouring the memory 
of the greatest man their country has produced, 
they will also be aiding to keep remembered the 
leading position Cornwall once occupied as a mining 
centre, but which now unfortunately is a thing of 
the past. 





A GIGANTIC FLOUR MILL. 

THE competition of India and Russia in the 
western European wheat markets is causing the 
merchants of California to use every effort to 
maintain their footing, and among other devices for 
lessening the cost of transport there is arising the 
practice of reducing the grain to flour before it is 
shipped, thereby effecting a saving of 20 per cent. 
in freight. This carries with it the additional 
advantage of employing a large amount of local 
labour, and of turning the wheat to the best ad- 
vantage, as by aid of new machinery and the best 
systems of milling, a far greater and better yield 
can be obtained than by themore antiquated methods 
which still to a great extent prevail here. Messrs. 
Starr and Co. are now building an immense flour mill 
and wheat elevator on the south shore of the Straits 
of Carquinez, about two miles below Porta Costa, 
and fronting the town of Crockett, to carry out this 
plan, the spot they have chosen being available for 
the largest ocean steamships, while it is sufficiently 
sheltered for the river barges from the interior to 
approach it with safety. At the site of the mill 
the shore curves inwards, leaving a flat rock reef 
mostly bare at low water, but sloping off abruptly 
on the northern and western edges. Upon this 
reef there is being erected an eight-story mill and 
elevator building, about 150 ft. by 300 ft., reared 
upon a superstructure of artificial stone piers and 
arches. The piers, of which there will be 209, 
averaging from 5ft. to 8ft. square at the base, and 
standing 13 ft. apart from centre to centre, are 
built upon the rock, and are connected by groined 
arches, standing some 4 ft. clear above high-water 
level, which has an open passage under them, 
between the piers. The artificial stone floor of the 
mill and elevator is laid over the arches and forms 
a monolithic platform of nearly 50,000 square feet 
area. There will be 140,000 cubic feet in the piers, 
arches, and floors, the greater part being already in 
position, and heavy wire cables are being laid trans- 
versely through and through the concrete above the 
arches to serve as earthquake ties. This portion of 
the work, which will cost 50,000 dols., is being 
done by Mr. Ernest L. Ransome, who has long 
been occupied in California bringing into ex- 
tensive and successful use the artificial stone in- 
vented by his father Mr. Frederick Ransome, a 
number of years ago. The mill building will be 
143 ft. by 158 ft. with seven stories, aggregating 
100 ft. in height, while the elevator, 82 ft. by 178 ft., 
is to be capable of storing 10,000 tons of wheat. 
The outside walls of the great building will be 
formed of heavy buttresses, rising over the artificial 
stone piers, and connected with curtain walls. The 
floors, above the first story, will be carried by 
clusters of five wooden pillars, 13 ft. apart. The 
engines and boilers are in a separate structure, the 
power provided for milling purposes being 2400 
horse-power, and for the elevator 300 horse-power. 
The ultimate capacity of the mill wil! be 6000 
barrels of flour per day, but it will be started with 
machinery for turning out 2500 barrels per day. 
Agents of the company are now in Europe inspect- 
ing all the best milling machinery and processes. 
The docks, to be covered by two-story warehouses, 
are in two sections, having an open slip 104 ft. in 
width between them. The eastern dock section 
will have an area of 115,000 square feet, and the 
western section one of 256,800 square feet, and 
both are to be traversed by railway lines in con- 
nexion with the railroad system of the State. From 





this account an idea will be gained of the extent of 
the enterprise which Messrs. Starr and Co. are 
inaugurating, and the magnitude of the trade in 
which they are engaged, and which they are making 
such great exertions to keep. 








NOTES. 
EVAPORATION AND ELECTRICITY. 

Dr. L. J. Buake has been investigating the state- 
ments of Pouillet and others to the effect that 
electricity is produced by the simple evaporation 
of a liquid. He worked with sea-water, sulphate 
of copper solution, chloride of sodium solution, &c., 
but in every case the results went to show that 
electricity is not produced in this way, and that 
some other means must be found of explaining the 
production of atmospheric electricity. Dr. Blake 
also negatives the hypothesis of Franklin and others 
to the effect that electricity is conveyed by still 
evaporation from an electrified liquid. The experi- 
ments were conducted with a quadrant electro- 
meter of M. Voss, Berlin. 


A Maeneto-Etectric Cati-BE xt. 

An ingenious call-bell dispensing with batteries 
in telephony, has been invented by M. Abdank- 
Abakanowicz. It is especially useful in long dis- 
tance telephoning where relays would have to be 
used for the call-bells, or else a very powerful 
battery. The transmitter consists of a U magnet 
between the branches of which is placed a bobbin 
having a soft iron core. This bobbin is carried by 
a spring fixed at its other end to a solid support or 
frame. The bobbin is withdrawn from its position 
of equilibrium between the poles by means of a 
handle attached to the frame of the coil. Under 
the action of the spring the bobbin oscillates 
between the poles, thereby setting up undulatory 
currents of electricity in the bobbin which is in 
circuit with the line. These currents last some 
seconds until the bobbin takes up its normal position 
of rest. After traversing the line they pass through 
a receiver consisting of a similar bobbin carried by 
a spring in a magnetic field. This bobbin is, how- 
ever, fitted with a bell clapper, and when it oscillates 
with the magneto current it strikes the two gongs 
or bell plates. 


Aw Exectric Counter. 

M. J. Cauderay has devised an electric counter 
or coulomb meter, which is exceedingly simple. 
It consists of a cylinder turning by clockwork at 
the rate of one turn per second. The cylinder is 
furnished with teeth like the barrel of a musical- 
box, and arranged in circles at equal distances 
from each other. The middle circle which divides 
the cylinder into two equal parts, has no teeth. 
On each of the circles next it there is one tooth, 
on those next that again, two teeth, on those next 
that again, three teeth, and soon. The needle ofa 
suitable ampere meter or ammeter is adjusted so 
that its zero position brings it tangential to the 
middle circle on the barrel. When, however, a 
current of one ampére flows through the ammeter 
the needle is deflected to the first circle, and there 
the first tooth striking it works a counting appa- 
ratus. As the barrel rotates once per second, and 
the first circle has only one tooth, the counter 
records the number of coulombs. Similarly when 
the current is two ampéres strong the needle is 
tangential to the second circle, and is acted only 
by two teeth, thus giving the number of coulombs 
also. 


THE Satt TRADE ON THE TEES. 

A serious question in connexion with the working 
of the salt deposits near the River Tees has arisen. 
It may be remembered, that as we have stated in 
ENGINEERING, the bed of salt has been proved to 
underlie both banks of the Tees. On the north 
side one bore-hole is now yielding brine, and two 
others are being sunk. On the South Durham 
side of the river, except at one point, there are no 
industries of moment except farming, and the land 
is low, and with a surface that has no works, so 
that subsidence would inflict little injury. But on 
the Cleveland bank of the Tees, in Middlesbrough, 
there is a dock, a great number of furnaces and 
forges, and a town of over fifty thousand popu- 
lation. It is evident that the question of the 
effect of the working of salt, even at a distance 
of twelve hundred feet from the surface is one 
that needs very careful consideration. The ques- 
tion has been raised as to the possible effect on the 
docks, railway, and town, and it is now stated that 
it is to be referred to experts before the working of 
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salt on that side of the river takes place. It is 
probable, therefore, that for some time to come 
there will be progress with the salt utilisation on 
the Durham side of the Tees only. 


THe INTERNATIONAL EXuIBition at NIcE. 

The works for the Exhibition which is to be 
opened this winter at Nice are making good pro- 
gress. The building is being erected upon the 
Piol Hill, up which visitors who dislike the ascent 
can be conveyed by two cable tramways. The 
motor employed isa portion of the water brought 
to the summit of the hill to form an ornamental 
cascade over 70 ft. high. On the plateau thus 
reached a narrow-gauge Décauville tramway, worked 
on the Mekarski compressed air system, will carry 
them without fatigue around the building. It is 
proposed to establish a third tramway in the lower 
part of the park, with electric traction, thus fur- 
nishing specimens of the principal new systems of 
locomotion. A striking feature of the Exhibition 
buildings will be two high towers, from which a 
magnificent view of the sea-coast will be obtained. 
They are furnished with lifts, on the Heurtelise 
system. Two groups of generators, one of 600 
horse-power, the other of 300 horse-power, are 
placed at the two extremities of the galleries. 
These will supply the motive power to the ma- 
chinery, and for raising the water for the cascade. 
They will also furnish steam for warming the Ex- 
hibition on the cold days which occasionally occur 
even in the privileged climate of Nice. In fact, 
this may fairly be called the Invalids’ Exhibition. 


Eectric TRAMCARS IN Paris. 

Some authentic facts have now been published 
about the recent trials of tramcars driven by storage 
batteries in Paris. M. E. Rouby, engineer of arts 
and manufactures, has furnished the data which we 
are about to give. The car propelled is of the large 
size, constructed by the Compagnie Générale des 
Omnibus de Paris. It contains fifty-two passengers, 
and was built for horse traction. M. Raffard, the 
engineer who had charge of the experiments, fixed 
the dynamo or motor (a Siemens D, type) under 
the floor of the carnear the platform. This dynamo 
received the current from eighty accumulators placed 
under the seats of the car. From this dynamo a 
belt and pulley, with differential movement, con- 
trolled an intermediate shaft, which carried two 
pinions gearing with chains and toothed crowns 
carried by the wheels of the car. On June 24, a 
car with thirty passengers left the Place de la 
Nation at 4 4.M., and arrived at La Muette, near 
the gates of the Bois de Bologne vid the external 
Boulevards, at 5.20 a.m. After half an hour’s halt, it 
returned to La Nation by 7 a.m., having accom- 
plished 32 kilometres with a mean speed of 11 to 
12 kilometres per hour. The total weight of the 
car, with the eighty aecumulators of 30 kilogrammes 
each, was about 9 tons. The mean ourrent was 3d 
amperes at 160 volts E.M.F. The electric work fur- 
35 x 160 

746 
(about) 7 horse-power during 2} hours, and the ac- 
cumulators were still unexhausted. In the second 
experiment, at the Champs Elysées, the car went 
indifferently on the rails or macadamised road. 


nished to the dynamo was, therefore, 








FOREIGN TECHNICAL LITERATURE. 

Tue American Railroad Journal (New York) for 
August, mentions that the first train of the Atlantic 
and Pacific Railroad was run on August § toa junction 
with the Southern Pacific Railroad, the bridge over 
the Great Colorado River having been completéd on 
that day and the last rail laid. This route lies along the 
35th parallel, and is consequently free from snow in 
winter. 


The Giornale det Lavori Pubblici (Rome, August 29) 
contains the last of a series of articles on geological 
investigations for the proposed tunnel under the Straits 
of Messina, by Sig. Carlo de Stefain. The author con- 
cludes that the bottom of the strait is composed of the 
tertiary strata, regularly and almost horizontally 
placed ; and that it is highly probable that there also 
exists a stratum of pliocenic clay, which would be very 
favourable to the construction of a tunnel; but that 
various data—geological and mensurational—are still 
lacking to enable a deliberate judment to be formed 
upon the scheme. 

Le Technologiste (Poissy, No. 183), reprints from the 
Messager d’ Athénes, some information as to the present 
condition of the Corinth Canal Works. They are 
being pushed forward with activity, and at the 
Isthmian end the excavation has been carried as far as 





can be done without large machines. An excavator 
of considerable power is just about to be established at 
this point, and two larger ones, which are being con- 
structed at Lyons, are expected by the end of the year. 
A temporary harbour has been constructed at the 
Corinth end, and a breakwater has been erected at 
Isthmia-Kalamaki, 312 ft. long. The construction of 
the docks is making good progress, and more than 
1000 workmen are employed, besides officials, and 
those engaged in transport service. 

From the Bulletin du Comité des Forges de France, 
we take the following statistics of the production of 
steel by the Thomas-Gilchrist process, during the first 
six months of the present year. 





Number of Product. 
Furnaces. tons. 
England me 57,900 
France 2 5,960 
Belgium 1 12,786 
Germany 9 152,479 
Austria 3 37,476 
Russia 1 12,786 
Total 17 279,387 


In 1882, 64 million tons of ingots were produced in the 
whole manufacturing world. As will be seen from the 
above figures, this process has met with the greatest 
favour in Austria and Germany ; in the former country, 
it prevails in 28 per cent. of the steel works, and in 
the latter in 25 per cent., while it is only adopted in 
5 per cent. in England. 





The Electrical Review (New York, August 16) says 
that the General Committee on Underground Com- 
munication are satisfied with the progress that they 
are making towards their object, which is the dis- 
covery and establishment of a system by which every 
house may be supplied with every form of electrical 
connexion without delay, undue cost, or disturbance 
of the streets. The committee consists of representa- 
tives from twenty-five electrical companies, and it has 
appointed a sub-committee to examine and report upon 
new electricaland mechanical devices for this purpose, as 
well as upon those already in use, Four hundred of such 
inventions have been already examined, among which 
are several likely to prove of practical utility. Sugges- 
tions have also been received from foreign electricians, 
and the committee are sanguine of arriving at a system 
by which the wires of all their respective companies, 
as well as others, may be laid in one main, without 
mutual interference. 

Telephonic communication is being rapidly extended 
in and and about Boston. Lines are about to be 
established connecting it with Frederick, Hagerstown, 
Cumberland, and Annapolis. The new wire just com- 
pleted to Washington is working satisfactorily, and 
another will be completed in a day or two. 





L’ Ingénieur Conseil (Brussels and Paris, August 31) 
commences with an article on ‘* Mechanical Traction 
of Tramways,” which is chiefly devoted to a com- 
parison between the costs of working an automatic 
superheated water machine, with a double compound 
engine of peculiar action on the one hand, and an or- 
dinary locomotive on the other. After giving all 
details of supplies, service, and interest on capital, 
the conclusion arrived at is that an ordinary loco- 


=|motive costs 18/, 2s. per train mile, whereas the 


Honigmann locomotive costs only 15/. 12s., being a 
saving per train mile of 2/. 10s. The principal ele- 
ments in this economy are the suppression of the 
stoker and the reduction of the deadweight, and 
consequently of the use of coal. 

M. E. Masson contributes an article to this number 
on the use of steel rails of great length, which he 
strongly advocates. He observes that, as it is well 
known that the multiplicity of joints weakens a line, 
the more their number can be reduced the better ; and 
that, as steel rails wear uniformly, they are well 
suited to be used of great length. After considering 
the subject in detail, he concludes by recommending 
the adoption on French railways of a steel rail 
15 metres (48 ft. 9 in.) long, weighing 11 cwt. 88 lb. 





The Overland Summary (Calcutta, August 11) says 
that during the ensuing cold season, an important step 
will be taken towards connecting Simla with the rail- 
way system of the plains. The Punjab Government 
has ordered trial surveys to be made for the pro- 
posed line. It will have some heavy tunnelling, and 
will come out into the Labathoo Valley 1000 ft. , a 
Dugshai. From this]point two proposed lines will be 
surveyed. The total length will be about 58 miles, 

The same paper quotes from the Civil and Military 
Gazette of August 3 a paragraph giving a summary 
of the work of the Indian Survey Department, since 
the close of the Afghan War. A long stretch of coun- 
try over the border, from Peshawur to Dehra Ismail 
Khan, has been mapped out, and native surveyors 
have penetrated as far west as the Ghazni-Kandahar 
road. The road from Bannu to Ghazni, by way of the 


Tochiriver, and the passes through the Jadran Moun- 
tains, which bound the Ghazni Valley on the east, has 








re) 
been thoroughly examined and mapped; and military 
critics are of opinion that the route is likely to prove 
of great strategical importance. The country between 
this and the Gomul route has also been traversed, and 
the triangulation from the Takht-i-Suleiman Peak is to 
be completed during the cold weather. This peak is 
12,000 ft. high, and its ascent has been prohibited for 
many years. Arrangements have also been made for 
a survey of South-Eastern Beloochistan, down to the 
coast line. 





A correspondent of L’Hlectricité (Paris, September 1) 
sends to that paper further details of the experiments 
on the transmission of force recently carried out by 
M. Marcel Desprez, at Grenoble, from which it would 
appear that they were far from being a complete suc. 
cess. ‘The generator was placed in the cement factory 
of Damaye et Cie., at Vizille, where there is a water 
turbine of 80 horse-power. A double wire of silicate 
bronze passed by the usual telegraph posts along the 
Vizille road to the Halle at Grenoble, a distance of 
a little over nine miles. Telephonic communication wag 
also established. In the Halle, around the receiving 
instrument, Were grouped a perfect collection of 
implements, a bandsaw, a circular saw, a print- 
ing press, a Dumont centrifugal pump, &c., all waiting 
to be animated by the power at Vizille. The receiving 
instrument used was the same that had served in pre- 
vious experiments, having undergone the numerous 
repairs which seem always to be necessary after such 
trials under M. Desprez. In the present case he 
hoped to lessen the effects of distance by increasing 
the tension, relying on a perfect insulation of his 
apparatus for obviating the dangers of the latter. He 
therefore diminished the diameter of the wire wound 
onthe coil while increasing its length. When, how- 
ever, the select public was admitted to see the 
result of all the implements, only one was to be 
found in action, é.e., the centrifugal pump, which 
was creating an artificial cascade with pretty effect. 
On the Sunday, the committee charged with the pre- 
paration of the official report certified an active force 
of 7 horse-power (measured on the Prony brake) at 
Grenoble, while the generator at Vizille was making 
1257 revolutions, and indicating from 45 to 50 horse- 
power. This amounts to a practical transmission of 
15 per cent., a result in accordance with the calcula- 
tions of M. Cabanellas, but not at all with the hopes 
of M. Marcel Desprez. 

The same paper mentions that an experiment in long 
distance telephony was carried out between Brussels 
and Antwerp on August 23 and the four following 
days. It was constructed by the Belgian Bell Tele- 
phone Company, on the i system, which 
requires a very constant current. With this object, 
M. Van Rysselbergh employs a sysem of Misdinger or 
Daniell batteries, combined with Faure accumulators 
of six kilos. The instruments worked well, and the 
results were satisfactory. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 10. 

Tue turning point in the American iron trade will 
soon be reached, and a few of the wiser heads are buy- 
ing for future requirements before a decidedly upward 
tendency is developed. Demand is moderate, only 
pressing requirements being filled. Stocks are light in 
consumers’ hands. Productive capacity has been kept 
unler control during the third quarter so far, and 
hence the producing interests are in better shape than 
two months ago. Current requirements are large. 
Selling — are unchanged at 22dols. for No. 1, 
20 dols. for No. 2, and 19 dols. to 20 dols. for mill irons, 
with business at 50 cents to 1.00dol. below and 
above these quotations for quality. Bessemer is 
not selling, 21 dols. asked and 20 dols. offered. 
Spiegeleisen has been 31 dols. to 32dols. nominally. 
Two or three sales of 1000 tons. 20 per cent. at 
30.75 dols., and bids for several thousand tons at 
30 dols. to 30.50 dols. Old rails are dull. Total stocks 
in American ports September 1, 2151 tons, of which 
1135 tons are at New York and 455 tons at Phila- 
delphia. Stocks of scrap, 2157 tons; pig iron, 5261 
tons ; spiegeleisen, 1467 tons ; total foreign iron, 11,818 
tons, against 35,598 tons twelve months ago. Buyers 
are working along on small stocks. Mills are working 
fulltime. Bar iron, 2 cents to 2} cents; nails, 2.90 
dols. to 3.00 dols. ; plate and structural iron, active 
and firm at 2.35 for boat iron ; 2} for tank ; 3 cents for 
shell ; 4 cents for flange. Stocks at New York: 4073 
tons steel wire rods, 850 tons iron wire, 2688 tons 
Swedish iron, 83 tons English, and 129 tons Russian 
sheet iron; 39,673 boxes tin plates, 61361b. old 
copper, 95 tons old brass, 101,490 1b. pig lead, 175 tons 
spelter, 28,053 lb. sheet zinc, 6 tons scrap zinc, 114 cks. 
reg. antimony, 12,2001b. nickel alloy. 














Tue “100” Yacut.—The Herreshoff Manufacturing 
Company have turned out a remarkable steam yacht, called 
“100.” Her length is 100ft., with an extreme width of 
124 ft. Her engine develops nearly 400 horse-power, and 
gives her a speed of 19} miles per hour. She has easily 
beaten Mr, J ay Gould’s new steam yacht, the Atalanta, 

















Serr. 21, 1883.] 


ENGINEERING. 











In 





Nos, 
and 
Dates. 

Sept. 
ll 
4336 
4337 


4338 
4339 
4330 
4341 
4332 
4343 
4344 
4345 


4346 
4347 
4348 
88 
4351 
4352 


4356 
Bept. 


4357 
4358 
4359 


4361 
4362 


4363 
4364 
4365 


4366 


4367 
4368 
4369 
4370 
4371 


4381 
4382 
4383 
4385 
4386 







































































































































































271 
66 ” 
ENGINEERING” ILLUSTRATED PATENT RECORD 
s 
Compwep By W. LLOYD WISE. 
APPLICATIONS FOR Pon DURING THE WEEK ENDING im, NAMES, &e. ABBREV. No. Name N N 
ni ey 2 i : _ 
TM... BER 17, 1883. Daies,| OF APPLICANTS, ve oe 1883 ae nd Me 
ases of Inventions communicated from Abroad the 7 soos 7 
Names, &c., of the Communicators are given in Italics - eet ae Om at | ee | Newton 
after the Applicants’ Names. 4388 | E. F. Lutham, East- | Buttons ippler). | 3071 Houde" sees 7 (Pelzer). 
eA ¥ ™ : at . | 7 
pane sowrne, Sussex 3945 vi ; = n. go72 | Kiseman, | 4007 1 Sonate 
2. Lutted. nentebeteruniatinies, wales arry. 3998 Lilley and 
oF Att a, ABBREVIATED TITLES, &c. 4390 | Edwards. Gallant. i. = apparatus for making’ 3948 oe 3075 i. 3999 | Davies tY 
4391 | Brookes. Wait. Preparing raw hide for shaping into | yey wad bar | Lazarte 
4 ; articles of mannfacture. sou | Turner” | sor | Reddawaye | ae 
392 | W. Davison, London. | Barrel or tower bolts, &c. 3950 | Johnso: a7 | Sees. | 08 | Lekal rae 
— ~ 4393 | T. H. Meatchem, Telephonic apparatus io | a | , and Carter) 
bashame, cat Apparatus to Guhien Seemann Sept Waterfort, Ireland. ‘ oii —— — | or nora 4001 | McDougall. 
| 3952 930 | Taylor. 4002 | Wood. 
Allison. National Apparatus for the manufacture of|| 4394 | R. Ogder an 3954 | Edwards 3982 | Abel 3 | Bess 
Chemical Machine suiphurousacid. (Complete spect- ae Pes sesame =s\eluune Lae77~ moh, - “Slater, 
 —caaaitie fication. under-Lyne. = Cee and | 008 | Deer Hollins 
— 4395 |W. E. Will ing radiati 5 me} gees oe 5 an 
Peres Velipde, - Des ane and & y sh. re iin of heat from} = Longmen, 3984 | Boult , saa OUWuerful), 
wn). . mo ining’. (Kelly) 4006 
C. Edmeston, Man- } Furnaces. 4396 | D. ten Rhymuey, | Steam boilers. soe | iuepeamt 2 ee 1 | Live. 
chester, ee ’ . 3960 | Muspratt and] 3986 | Longden, 4009 | Tozer. 
D. Hunter, Troon, Ayr. one for cleaning sides and|| $397 B. J. Davis, London. | Combined brooch and flower holder. || 3961 | B ai Morgan, & | 4010 | Mack. 
or ms ttoms of ships afloat 4398 | J. Phillips, Liverpool. | Filling and stoppering bottles, &c. ‘aca Stirling. ] 4011 | Harper and 
a | a oe ligut or volatile|| 4399 | J: Mowat,’ Barrhead, | Pantagraph engraving machiaes. — | oe | eadea 
rc ws ' . andle- 4012 | H 3 
Mills. Veaux-Du- | Domestic heating apparatus. 4400 | T. B. H. Cochrane, | Apparatus for lawa-tennis, &c | eee | monk oe aes 58 | Abel 
Satie. . Quarr Abbey, Isle » OC. | $963 | Morris, Mandle- | (Ferrando 
R. = Ekworth, Car- bans camer te casks, &c., contain- un of Wight. —' ; oes sermon) P berg. 4014 | Sacré ). 
, se eg Pe | ohl). 988 | Fitch. 4016 | Marsd 
7. and 7. G. Bowick, Proctas Se making food suitable for Fi cf Jakens, Bury. Joining ee pon base sane Humberstone 4017 | Hopkinson & 
; F n. Gat aaa ‘5 92 | Wallis, <i 
sa ae, Galvanic batteries, 4404 | De Pass. Billette. Seses Soe poleareation of coffee. _— | nimi asad baer | a 
rag ee 4405 | D. F nony oa W. ar mg hot watering, and soaping ee 
pv Marri” Boston, | Self Levelling berths. (Complete spe-|| 4406 | J. Constantine Polvon.| Carding e | INVENT! 
: Mass. U.3'A. pricier nes 4 (Complete spe-}| Tie Sy eine, a sg oy engines. | INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
bee Putnam, New a brent a &e., on|| 4408 —. Slama and Treatment of hops, &c. | For P ennai 
. , rically, &c ‘eliz ‘or Particula . : - 
BE derrick, Clifton, | Roller and wrapper for transmission|/ 4409 | Lake. Bisex. Envelopes. | yp cea ie Numbers in Lists of 
gy . t —— ac an __ Ze. Mechanical musical instruments. || cencainbotn sw 
a. B , q | ke. Couturier. Adjustable 
J. M. Black, London. | Apparatus for numbering, printing, || 4412 | Boult. Maurier. Fastenings ion "jhe it | No. | Name. No Nam fo. | t 
and cutting tickets, cheques, &c., | 4413 | Boult Dyrna. Vapour bath apparatus. | - Es Moc 
ively and consecutively oult. Blot. Causing stri 1883 | 
J, Thompson, London. — nt bottles for cieies f 4415 | G. _iatnag. Winning - fae or eee bg — po 4337 | Allison iiss | Allison _ Bryd 
i 0, oa Nati ‘ yages 
B.  Keartley, Man- | India-rubber and metal tyres. I 216 T. J. Jones =: E. C. ee for use in charging secon- aoe 4346 | Sree _— 
: | Sep Rimingto: atteri i 82 | . 
We Dobe, aii Machinery i sail aia adi ndon. batteries. | | poe 5 oll 4382 Haddan 
0 ! | sturi 
i ens | ween sate tel ope eee | Sen 
alimark, "|| 4418 | F. F. Brown, Chester. | Manufacture | 
a 2 ; 4 of | 
W, Houghton and B. Scribiler carding engines. || 4419 | W. M. Mordey, Putney poe eel | NOTICES TO PROCEE 
and H Kilner Kirk. || $420 4 ae Honefos,| Striking work for clocks. | 1.—Time for entering 0: : rida 
ar, | — ern ositi i i 
Bay Bo | 4421 | A. P. Price, Londen, paratus for signalling. | pens <a ‘eehiines 
. Hlodgvist. Manufacture of glue and various|} 4422 | J. Dixon, Qughtybridge, Manufacture of paper, c. aioe 
PSP, a MEM | ze Pking Wh caingrat| ¥°| 
refor, & | . Pontifex, W.J. Ros-| Closing, securing, and rei 995 Name. No Name. No. | v 
M. J. Brower, Cardiff. | Steam ¢ | ser, and F. E. Ponti-/ way, &c., carriage d = aa eats Fags Mies 
7. er 5 aad J. | Spring or r self-closing taps. fex, London. } 1883 | 1883 | 1983; 
Morle ey, irming- i 24 E. Groen, —— Gas moters. | | 35 | 7 2448 | Thomas. 3838 | Boult 
mt aylor, Pena ransfe 1 oi 2526 i 
E. } a Birming- | Spring buffers for railways, &c. | Gla: gons wes. from railway wag: 2375 Jack. 2563 Redfern 3356 | os 
ae || 4426 Biwards Gréze and| Ploughs ! 2378 | Black. | _ (Gautier) | 
an. Mercier. a = operating the harness | | waar | 7. en Wr | 2398 | De Pass 2595 Greig, Greig. (i Soi 
ames of looms | ood, Bristol. | Igniting and discharging - || | _, (Detitie). id Shaw. | des Pro 
J. B. Hannay, Glasgow] Apparatus for preventing o corrosion, || ; tricity cartridges from a4 a | 2300 | Reynolds. | 2767 | Symons. ™ duite Ch i 
deities &c., of bottoms of iron, &c., ships. || 4428 | Price. Caro, Preparartion of colouring matters. || 240 | Lane. 2824 | Darling. | ‘matquen de 
Gore, Balsall 1 eath,| Rotary engines. || 4329 | G. Taylor, Penarth, | Loading vessels with coal. |} 2409 | Lake (Huré).) 3252 | Bock. “ | Sud-Ouest 
Stourbri arson, || Sept. Glamorgan. j| 2414 | Matthews. 3263 | Bertram 3364 | Edwar a 
‘ Stour ridge, Wore. || 47 || 2424 | Ridge. 3313 | Imray 7 3367 — 
— , Manches-| Manufacture of velvet and velveteen || 4430 | R. G. Brooke and. H. | Injectors. || 2428 | Punshon and (Pottin) —Lo 
R. Brownridg P ribbons, White, Manchester. Vizer. 3370 | Hall and Low] 3373 | Cassel. 
Be rari igo and | Looms. 4431 Pieper. Dunkel und Producing ice - flower - like figureson|) 743? | —_ = 3337 | Newton 3875 oe 
, . : | ie. ass, » specificati Ashworth. ‘ 
Le Jolin and J. Parsons, Electric meters. | 4432 | Haddan. Coster. hindu || 2688 | Edwards and] 9557 Jaoger ‘and 3807 | ML mar 
, and M. F. | 4433 | D. Whittaker, Black- | Looms for weaving. | Williams. | “Farwig. | 3015 | Redfern” 
fail Dab . | aL ing | ear | Moore | arwig 3915 | Redfern 
. Cowley & J. Makin,| Preserving grasses, construction of| 4434| 7. Derham, Bolton. | H (Bernstein) 
“ ? 3 ydrometers and sac | 
Liverpool. silos or insulators, and apparatus|| 4439 | J. Ball, Sheffield. Manufacture of Pec myers gy IL.—Ti i iti ; 
Paces . ee way oc = lg , &., .—Time for entering Opposition expires Tuesday, 
é or, Whitefield, Governor for regulating flow of gas to|| 8 a ~~ Apparatus for lasting boots, &c October 9, 1833. 
ne, ; rer, Ne running 
a. J. Brooke,| Cases for table cutlery, &c. 4 _——. en a taiamdinaas | 
438 | J. B. thsea, irculating boi No. | Yo. | Ni 
T. Reeves, Birmingham) Production of decoration by ~<a non ts. a water circulating boilers. o Name. No. Name. No. Name 
upon me cles. J. A. A. Buchholz, | Roller mills, &c. 1883 
J. Dodd, Oldham. Apparatus for sslantas and doubling| London. : . 2415 | Illingworth. 08 Von Naw- po Ward 
Brydges. Mitecherlich a. &. || 440 | G. Porter, London. Electrical signalling, &c., apparatus.|| 7422 | Boult | rocki 3816 | Davids 
. Mitscherlich.| Manufacturing cellulose and second: | 4441 | W. Cooper, Nantwich, | Manufacture of mats, &c., from sole || (Contant). | (Loewig & | 3907 Fie 
ary, products. (Complete speci ase | ee leatuer scraps. | 288 | Waeee. | Coy | 3016 | Kemp. 
. 0 aser. Mechwart. Roller mills. | 2450 | Tatham. 3 add 39: ake(J 
C, H. Gill, London. Apparatus for continuous feed of|| 4443 | W. Siemens, London. | Measuring and registering radiant | 2452 | Belling. a | Clay) 3039 ee 
icine heed granular material. ; luminous and calorific energy. | 2454 | Billington. | 2547 | Mander 3972 | Eiseman.. 
im. & ar nee i ae ant indicating|| 4444 | Von Nawrocki. Hart- | Preparing antiseptic surgical dress- 2458 | Spagl. 2665 | McCormack. | 3996 mm 
eo Liverpool. | Machinery for cleaning grain. _— == — | oe 2ar0 Ward, — Lake 
,iruuus and: J. | Apyaratué for raising and Jowering|/ GRANTS OF PROVISIONAL PROTSU 2472 | Von Naw- | 3130 | Wett Carter) 
y, London. ships on inclined planes, &c. ROTECTION FOR SIX MONTHS. | rocki ( Dodt) po Carter). 
d ~ . ) ‘ozer. 
P. Beauchamp, Ria- | Bicycles, tricycles, &o, For Particulars, see Corresponding Numbers in Lists of 2481 ena at ——— 2 = — & 
sis accone Vnainiies Applications for Patents. 2487 | Walters and | 3349 | Dawson and ee 
ering. ‘ = a Bradbury. ‘Dawson. 
.—Announced September 18. 
E. Jennings and J. | Elastic side-spring boots. ENTS 
ee ae. Pat SEALED. 
‘ay. maury 
ane Valton. aury — pa A furnaces and|| No. | Name. No. | Name. No. | Name. i -iaaies Sepeiar 2, 
¢. HL Robinson, Glas- | Gas stoves. 1883 | 1883 | 1883 | N 
2 TY hee Bromley, | Electrio lam 3346 | Johnson 3930 | Lake (Edson)} 3937 | Millo. ee — 8 —_ > } me 
|. Swan, ps. (Reoken- } 3982 | Justice 3933 |. Abel 1883 | 1883 1883 | — 
: : er). i 376 | 
Haddan. Johnson. Amgunian te carrying and deliver-|| 3828 o ) al ——— Mine & || = Gur. se Bussler. 1435 | Groth 
ae ‘omplete specijication), | (Duschanek Cl ‘ hes | 3332 | Baws oo | <r. 
Ee -Smith, London pov hy sn 3922 | Mond. 1 3034 | | whee ono | Stebel ed be 5606 | Carpenter. | 1488 | Groth = 
A. Barham, Anerley ——- poo | | os oo | (Sheehy). | 3941 | Haddan | 1305 — ava aotols i 1450 | J oa 
~~ , | Ogle 3935 | Tho . | 1306 | Dawes. a | 
Haldane Kammerer, tt 3925 Boult (Levis). | pean § | — 1397 eg sed tne” ee 
Haddam. ‘Coster, | Manufactase of gl 3027 | Bowick. | $936 | De Pass | 9942 | Haddan 1305 | Soivonand [rae | tists || Gatage 
‘ Rotate of glacase, 3928 | Linden, ile | ireckanes ee 1416 | Little. | (Blaguivre) 
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272 ENGINEERING. (Sept. 21, 1883. 
No. iiir No. in No. nay PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP Genmenie Tas). the runner, and the other part is the spring, 
- DUTY OF 50’, HAS BEEN PAID AND REGISTERED, i“ a 
18838 1883 | 1883 A it ak So ge se 263. Locks and Keys: H. H. Lake, London. (. Pp. 
1508 | Sauvée 1818 | Philp and 2780 | Allison White, Savannah, Georgia, U.S.A.) [4d.]—A plate of hardened 
| Marinoni Forrester. (American No. Name. No. | Name. No. Name, steel is provided so as to render it impossible to be drilled, and a 
Michaud). | 1879 | Johnson & Foreign hardened collar is placed upon the outer end of the locking 
1532 | Boothby. | (Jeanjean Automatic 1880 BE. 1880 | 1880 cylinder, and between the hardened plate and the handle. (Janu- 
1585 | Thompson | and Eon). Car Brake 3685 ba vo &} 3754 | ee a 3880 i ) ary 16, 1883). 
Launay). | 1892 | Bennett. Co. alam. epard, & (Edison), 
1589 | mauve » 1918 | Maitland. 2861 a 3716 | Chadwick, Seaman). | 3934 | Morgan- ont eens Or ometas aes. Postal 
| (Chesnais).] 1995 | Gasden 3053 | Nickels. Sugden, & 3761 | Howell. | Brown a a) 1 Me vo _~ sh , — vs, London. (is. 
1611 | Haddan (Foote). | 3079 | Crossley. Shaw. 3765 | Brewer (Thorns). | Sadak thevana 610 ot leet cat nee ee een 
(Kahls). | 2107 | Pieper 3083 | Watson. 3739 | Lake (Pré- (Edison). | 3964 | Jensen ayes Fae ics cheneaiies aueceaint te We a fo = general 
1618 | Clack (Eben). | 3115 | Forbes. gardien). | 3784 | Droste. Geaeen). | ST oceaatias tas euliaente etmek be a daries ioe action 
(D’Arlin- | 2111 | Morris. 3197 | Blake. 3793 | Hembry. 3792 | Coleman and] 3752 | Vallet. and arresting the articles to be stamped, to a device for delivering 
court). 9991 | Boutard. 3133 | Hudson. 3906 | Horn and |” Henson. 3757 | Timmis. > — when stamped, to mechanism for inking the stamping 
1645 | Elmore 2308 | Price. 3169 | Lake (Bray). wueike Bell. 3803 a , 3769 | Jones. — to the a of mounting a joven he adhgdhn 
(Hollings- | 2368 | Lake 3173 | Lloyd Wise J BE (Wiliams), trically, pneumatically, hydrostatically, or by mechanical con. 
head). (Guggen- (Burton). ally, p' 4 ct gd y, "by mechanical con- 
1673 | Garroway. heim's Sons)] $175 | Thompson _| PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP | "°C" Contains twenty claims, (January 17, 1883). 
1678 | Sheldon. 2380 | Mason. (Corbin & DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 271.* Holding in Position Scarves and Ties: D. 
1729 ome 2651 = sila iia Bone ed ) | Appleton, Low tye (N. H. Baldwin, Laconia, New 
é 5 reives & ) ak . | ampshire, U.S.A.) [(2d.)—The fastener is secured to the back 
1733 | Haddan Bleoo). 3361 | Pitt No.| Name. No. Name. No. Name. of re pane and itstwo limbs are passed over the collar band of 
—. — a _— ce 1876 | 1878 1876 | the shirt and pass slightly behind it. (January 17, 1883), 
¢ Jas 7 ensen 3 | 
1790 | Haddan’ (Callenderg| (Chadwick). | 3561 | Hastie. 3579 | Hyatt. 3602 | Vernon. 272. Apperatas for the Treatment of Fecal 
(Fleischer). | & Fischer), 3569 | Wilde. 3594 Carré and 3714 | Siemens, Matters: G. W. von Nawrocki, Berlin. (J. Swiecia- 
3580 | Warburton. Jullien. 3648 | Brittain. nowski, Warsaw, Russia). (6d. 4 F'igs.}—The fecal matter is 
Il.—Sealed September 18. 3562 | Alderman. 3647 | Simpson. 3702 | Newton collected in an inner perforated vessel, the liquid matter passing 
(Whitehill to the outer annular space. The solid matter is placed in a furnace 
- ~ ‘~ - “ | - - divided b ges two compartments, peo lower eer, peed fireplace 
0. Name. No. | ame. No. ame. NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS traversed by a circulating pipe conducting heated air into the 
| PATENT upper part which contains the solid matter, and the gases gene- 
1883 | 1883 1883 9 rated in the upper part are conducted to the fireplace and finally 
1318 Wilkinson. 1495 | Thompson 1743 | Pit. (Rocour) J. Milne, St. Andrews, Fife. ‘‘ Firegrates,” No. 840 of 1870. | discharged. The quid matter passes through z series of hetee- 
1444 | Yates. | (Taylor). | 1779! Imray J. Milne will apply for a prolongation of the term of the above- | tically closed filtering vessels, (January 17, 1883). 
1445 | Yates. 1507 | Grafton. | (Bisson). mentioned letters patent. Notice is given, that on the 25th of 
1453 | Jackson. 1513 | Ordish. 1786 | McLaren and | October, 1883, the petitioner will apply by counsel to the Judicial | _ 273.* fpepeening or Closing Bottles, &c.: J. 
1460 | Thompson 1522 | Kidd and | McLaren. Committee for a time to be fixed for hearing the matter of the | Sceats, Norbiton, Surrey. (2d.)—The lip of the bottle is 
(Benham, Barnard, 1822 | Merry- said petitlon ; any person desirous of being heard in opposition | raised in two opposite parts, and a groove is made on the inside 
| Richardson | 1538 | Lake (De | weather. to the said petition must give notice of such opposition; and | of the two raised portions. A plate attached to the bottle at one 
| & Currier). Cazenave). | 1968 | Wilkie. any person intending to oppose the said petition must enter a | extremity and carrying the cork can be fixed in the grooves by 
1467 | Maudslay. 1547 | Bibby, Bibby,} 2109 | Thompson & | caveat to that effect at the Privy Council Office on or before the turning the bottle round. (Void, the patentee having neglected to 
1469 | Zingler. Baron, | Barker. said 25th of October. file a specification. January 17, 1883). 
1470 | Russell and Baron, andj] 2298 | Lake (Wie- 274.* Preserving Alimenta 
. i be ry and other Sub- 
1472 — 1552 ged o8ss eo. stances: T. F. Wilkins, London, ([2d.|—The antiseptics 
1476 ag gi bc Waddy 9978 sea _ ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING consist of a mixture of metaboric acid dissolved in alcohol, with 
(Dawson). | 1559 Stones and 3224 Robinson. THE WEEK ENDING SEPTEMBER 15, 1883. — A arcane — “yee a byemeca: Pe 
1481 | Kendall. Kirby" 3302 Lake (Clay). | Abstracts marked with a * relate to applications not proceeded | Prnaten’ (anuate 17 1983). ne Soma and’ potassium car: 
1484 | Brewer. _ | 1593 | Gillies. 3419 | Tempest- with. | The number of Views given in the Specification Drawings | VOnates. January 17, 1883). 
1486 | Walker and | 1647 Boys and Radford. is stated in each case after the price ; where none are mentioned | 275.* Applying Alternating Electric Currents to 
| Beaumont Cunyg- 3519 Reddie (Wil- the Specisication is not Illustrated. the Production of Light: A. Muirhead, London. 
1487 | Hirst, Hirst, hame. | mot Hobbs | Where Inventions are communicated from abroad, the Names, | (2d.]—A condenser is placed either in the main circuit or in a 
| & Bottomley.] 1719 Bauer & Co.) &c., of the Communicators are given in italics. derived circuit. The condensers are constructed by soaking piles, 
(Lotz). 3559 | Lake (Scott). Copies of Specisications may be obtained at 38, Cursitor-street, | composed of thin sheets of paper with alternate layers of tin foil, 





FINAL SPECIFICATIONS FILED. 

Sept. 8, 1883. Nos. 987, 1078, 1252, 1253, 1255, 1258, 1269, 1266, 
1267, 1270, 1271, 1274, 1281, 1282, 1283, 1290, 
1294, all of the year 1883. 

1276, 1277, 1278, 1284, 1286, 1287, 1288, 1293, 
1325, 1415, 1686, all.of the year 1883. 

426, 1273, 1295, 1296, 1297, 1311, 1315, 1316, 
1358, 1365, 1388, 1414, 1430, 1437, 1510, all 
of the year 1883. 

3809, 1298, 1299, 1301, 1302, 1303, 1814, 1331, 
1341, 1346, 1353, 1417, 1459, 1500, 1595, all 
of the year 1883. 

1817, 1319, 1320, 1323, 1829, 1335, 1336, 1339, 
1349, 1350, 1352, 1369, 1379, 1555, 2006, all 
of the year 1883. 


» 10, 
» ll, i» 
» 22, 5 
» 13, 5 
» 14 » 


1359, 1360, 1363, 1368, 1371, 1372, 1384, 1387, 
1398, 1404, 1410, 1413, 1515, all of the year 
1883. 





PATENTS WHICH HAVE BECOME VOID. 

















I,—Through Non-Payment of the Third Year’s Stamp Duty of 501. 
No. | Name. No. | Name. No. | Name. 
1880 | 1880 1880 | 
3556 | Thompson 3592 | Ayrton. 3625 | Jones. 

| (£leoate). | 3593 | Newby and | 3626 Jackson 
3559 | Vickers, | Ramsay. 3627 | Murray. 

| Vickers, & | 3595 | Wahituch. 3628 | Bond. 

Vickers. 3596 | Abraham. 3634 | Clayton. 
3560 Finlay. 3597 | Smith, Lones,} 3635 | Robinson. 
3563 | Green. | and Hill. | 3636 | Mardon. 
3567 | Doulton. 3598 | Abel (La 3637 | Justice 
3568 | Walker. | Socvété | _ (Spalding). 
3570 | Bertram. | Clement et | 3638 | Lake 
3572 | Hawthorn. | Cie.) | (Hinsley). 
3574 | Singleton. 3600 | Gautier. 3641 | Groth 
3575 | Singleton, 3602 | Hardy. (Rube, 
3576 | Love. 3605 | Morgan. Eugelcke, 
3577 | Bauer (Ricqg).] 3606 | Stevens. & Krause). 
3580 | Smith. 3607 | Jenner. 3644 | Bloomfield. 
3583 | Clark 3608 | Parry and 3648 Robertson & 

| _ (Desnos). | _ Cobley. Joyce. 
3584 | Hessel. 3610 | Jones. 3649 | Appleby and 
3588 | Jensen 3619 | Armistead. Stamps. 

(Rauzerot).| 3621 | Lake (Von | 3650 | Sachs. 

8589 | Berry and Leesen). 3652 | Wilson. 

| Freeman, | 3622 | James. 3653 | Bonneville 
3591 | Lones, 3623 | Dittrich and (Voisin). 

Vernon, | Ganty. 3656 | Clark (Olive). 

| Holden, & | 

| Bennett, | 

\ \ 











Il,—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 














No. Name. No. | Name. No. Name. 

1876 | 1876 1876 

3460 | Illingworth. | 3193 | Gidney. 3527 | Robinson & 

3468 | Tasker 3497 | Clark Goldsmith. 
(Duprez). | _ (Foster). 3539 | Murdoch 

3473 | Clark 3500 | Ritter. | (Kirk- 
(Boeringer)| 3508 | Holden and | patrick). 

3474 | Green. | _ Holden. 3542 | Phillips. 

3476 | Lake 3509 | Molden and | 3543 | Duddell and 

| (Corron). | _ Holden, Charlton. 
3479 | Lockey. 3520 | Walker and 
3487 | Ashing. | Patterson. 











hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
CK. 
1882. 

2254. Manufacture of Fi ed Pile Fabrics: T. 
Anderson, Liversedge, Yor. {4d.]—The invention is 
limited to that class of figured weft pile fabrics known as velvets 
or velveteens, (Disclaimer and memorandum of alteration. 
June 22, 1883). 


3888. Lubricating Aoqanetns for Steam Engine 
Cylinders, &c.: W. R. Lake, London. (7. Holland, 
Troy, N.Y., U.S.A.) [6d.]—The original first, second, third, 
seventh, eighth, ninth, tenth, and eleventh claims are now dis- 
oh (Disclaimer and memorandum of alteration. June 27, 


1883. 

142. Sewing Machines: W. Walker, Dunstable, 
Beds. [6d. 24 Figs.|—Relates to mechanical arrangements for 
producing the feed motion, the threading and unthreading of the 
needle, and retaining and releasing the loop. One eccentric gives 
one long and one short stitch to one revolution of the shaft 
ies the feeder is raised to one height by another. (January 10, 

83). 


209. Construction and Working of Steam Gene- 
rators: H. Lane, London. [td. 9 Figs.|—The end of 
each water tube fits into a terminal box provided with only one 
orifice on its outer face. Figs. 1 and 2 show respectively in end 
view, and partly in side elevation, and partly end elevation, one 
method of establishing communication between the section com- 
posing the generator. The connecting pieces ¢ c* are secured to 
the head b by means of lugs bl and bolts d. The steam and water 
are separated by means of a drum arranged within a receiver 
and provided with a tangential inlet, a spirally formed interior, 





and separate steam and water outlets. In order to precipitate 
the greater portion of the impurities contained in the feed water, 
a plate is placed in the lower part of the receiver, and is arranged 
soasto leave a space between itself and the bottom ofthe receiver. 
This space is in communication with the helical drum, and is con- 
nected with the lower portion of the steam generator. A portion 
of the receiver above the plate is charged with a quantity of 
scrap iron, pumice stone, or other suitable material. (January 
13, 1883). 


210. Key for Securing Rails on their Chairs: H. 
B. Moreton, Cardiff. (4d. 5 Figs.|—Sheet steel is bent to 
form a tubular piece divided on one side from end to end, A 
tongue is formed at each end of the tubular key and extends to 
such length or depth as may be necessary. The tongues are 
knocked up against the side of the chair after the key is drivenin. 
(January 13, 1883). 


249.* Self-Acting Mules for Spinn: and Doubling: 
J. Brook, Eccleshill, Yorks. aa carriage is 


| checked by means of a friction brake actuated by a lever and 


spring. (January 16, 1883). 

255.* Runner Catches or “Springs” for Sticks of 
Umbrellas, &c.: W. G. Attree, London. ([2d.)—The 
catch is made in two parts, one constituting the catch proper 





in paraffine or other mineral oil and pressing out the superfluous 
oil. (January 17, 1883), 


276.* Manufacture of Glass Sovertog? for the Keys 
of Musical Instruments: B.Kohland K. Voigtritter, 
Dresden, Saxony. (2d.)—The glass coverings are cut to size 
with a diamond and sorted, and are then ground and polished and 
afterwards fixed in place. (January 17, 1883). 


277. Construction of Carts for the Reception and 
Discharge of Mud, Mortar, &c.: S. Clarkson and J. 
Ross, Hull. [6d. 2 Figs.|—An axial motion in opposite direc- 
ison, is imparted to the bodies of ‘‘ tumbler” carts, (January 17, 
1883). 


279.* Blue Colouring Matter: F. Wirth, Frank- 
fort-on-Main. (Kalle and Co., Biebrick), [2d.)—The colouring 
matter is manufactured in three operations : (1) Production of the 
nitroso combination of the respective ammonium base, (2) conver- 
sion of this compound into a sulphurous base, (3) conversion of 
this leuco base into colouring matter and purification of the same. 
(January 17, 1883). 


282.* Primary Electric or Voltaic Batteries: 
M. R. Ward, London. (2d.)—Reserveirs are placed in any 
convenient position and arranged so that fresh liquid can be 
turned into the battery when required, and also the waste liquid 
drawn off. The current may be made to automatically operate 
the valves and change the liquids, or they may be operated from 
adistance by means of a small motor actuated by a current. 
(January 17, 1883). 


283. Apparatus Connected with the Fitting and 
Application to Steamships or Vessels of Screw 
Propellers: A. Morris, London. ([éd. 4 Figs.)—The 
tube within which the propeller revolves is placed at or near the 
stern, and as low down as possible in the deadwood. The forward 
end of the tube branches on each side of the deadwood, and is 
open to the water on each side. (January 17, 1883). 


285.* Electric Lamps: J. Unger, Cannstadt, Ger- 
a: [2d.]—Semi-incandescence lamp: The carbon rod is sup- 
ported by a float in aliquid such as chleride of zinc contained in 
a brass tube, and is thus pressed through guides against an iron 
cylinder suspended from a widecopper strip soldered to a bent 
overhanging brass rod passed through an insulating ring secured 
to the brass tube. (January 17, 1883). 


286. Threshing Machines: J. H. Johnson, London. 
(J. Montandon, Paris). [6d. 8 Figs.|—A perforated plate, 
through which the dust is allowed to pass being collected behind 
the plate incompartments communicating with sacks, is employed 
behind the concave. Relates also to means for supporting and ad- 
justing the position of the drum relatively to the concave and to 
the arrangement of the fore carriage. (January 17, 1883). 


287.* Accumulators for Storing Electrical Energy, 
&c.; H. H. Lake, London. (NV. de Kabath, Paris). (4d. 
11 Figs.}—Secondary batteries : A number of incisions of V, U, or 
other suitable shape are formed in a lead sheet, and the liberation 
portions are folded so as to form projecting curled portions. These 
plates are then folded, the projecting portions serving to keep the 
different folds separate and permit of the circulation of the liquid. 
In a modification the plates are stamped so as to form parallel 
lines of projections. The plates are placed in a box whose sides are 
extended to form arms, and may be provided with wheels. 
(January 17, 1883), 


288. Apparatus for Regulating or Controllin 
Electric Currents: H. H. Lake, London. (NV. de 
Kabath, Paris.) (10d. 8 Figs.)—Current regulators: A magnet 
placed in a shunt or derived circuit has its armature so arranged 
that when the force of the magnet is greater than the force of a 
spring which opposes the action of the magnet, a current is caused 
to flow in one direction into an electro-motor, and vice versa. The 
electro-motor is utilised for operating a commutator to introduce 
into the circuit additional cells or other sources of electricity, or 
other regulating mechanism such as the throttle valve of a steam 
engine. (January 17, 1883). 
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eating Yarns and Covering Wires for Tele- 
295, se Trelep onic, or Electric Lighting, &e.: w.T. 
Glover and G. F. James, Manchester. (6d, 3 figs.|—Con- 
ductors : Bare conductors orcond 8 which have been previously 
covered with gutta-percha, india-rubber, &c., are covered with a 
further covering of yarns which have been previously immersed in or 
assed through heated ozokerit, paraffine, or other preserving and 
insulating compound requiring heat in its application. The heads 
of the spindles used for braiding the yarn upon the conductors are 
provided with a slot, opposite to the opening in which the dropper 
works, and which acts as a guide for the dropper. The hole at 
the upper extremity of the dro rod is parallel with the dropper. 
A friction roller can be mounted at the top of the drop rod. (Janu- 
ary 18, 1883). 

296. Manufacture of Driving Belts: G. H. Hebble- 
thwaite, Huddersfield. [4d. 3 Figs.|—A flax, hemp, wool, 
worsted, or cotton woven belt is combined with a leather belt, 
the leather portion being placed inside or on the driving face of 
the belt. The woven material and the leather are secured 
together by stitching or rivets. (January 18, 1883). 


298.* Floating Basin or Stage for Oyster Culture : 
A. J. Boult, London, (Ll. Auschitzky, Arcachon, France), 
(2d.J}—The floor or bottom of the basin is fitted so as to be capable 
of being raised and lowered by means of screws arranged at the 
corners of the framework. (January 18, 1883). 


299.* Apparatus for Ventilating Tramway Car- 
riages, &c., and for Displaying Moving Advertise- 
ments thereon: G. W. von Nawrocki. (L. von Voneky, 
0. Suter, and J. Lehmann, Berlin), (2d.]—A ventilating fan, 
arranged in an opening in the carriage roof, is driven by a strap 
from a vertical shaft enclosed in a tube, and itself driven from 
one of the wheels of the vehicle. Moving advertisements are 
arranged on endless bands, passing round two rollers on vertical 
spindles. (January 18, 1883). 


300.* Engines for Motive Power, Compression, &c: 
H. G. Williams, East Greenwich. (2d.)—The crosshead of 
the piston is attached to a stud on the pitch line of a pinion or 
spurwheel which gears with an internally toothed wheel having 
its diameter double that of the pinion. (January 18, 1883). 


303.* Signalling Apparatus in Connection with 
Vacuum Brakes for ways: W.J.A , Lon- 
don. (2d.)—A bell and hammer to give an audible signal is 
applied to (for example) the Gresham indicator, which consists of 
an oscillating double-faced angle plate rocking behind a longitu- 
dinal opening in the face of a pressure gauge. The oscillating 
angle plate carries a cam-piece which is intended to act upon the 
tail of the bell hammer. (January 18, 1883). 


304.* Furnaces for the Treatment of Materials for 
the Production of Sulphates of Soda or Potash, &c.: 
J. Mackenzie, Stockton-on-Tees. (2d.)—The retorts are 
arranged in a large vessel forming the furnace, and each retort is 
provided with an internal longitudinal central shaft furnished 
with blades fixed at an angle. (January 18, 1883). 


305.* Appliances Employed in the Loading, Un- 
loading, and Conveying of Merchandise, &c.: Sir H. 
B , Lond (2d.]—Refers to Specification 5171 of 
1882. The road wagons are made with their front wheels closer 
together than the hind wheels, and ruts or grooves are provided 
in the platform truck to receive the several wheels. Means are 
also described for retaining the wagons and platform trucks in 
position when required. (January 18, 1883). 

308.* Electrical Signalling A: atus for Use on 
Railways: W. Walker, New York. (C. D. Tisdale, 
Boston, Mass., U.S.A.) [4d.]—An auxiliary magnet and circuit 
are employed to draw the armature into the range of its main con- 
trolling magnet instead of, as is usual, mechanical means. (Janu- 
ary 18, 1883). 

309." Construction of Factory Chimney Shafts: 
S. Hart, Hull. (2d.)|—A skeleton base is constructed of iron 
girders bolted together and upright stanchions of wrought iron 
on the top of which is bolted aniron frame. The base is filled with, 
and the outside is covered with, brick or stonework. The sheet- 
iron shaft is erected on this base. (January 18, 1883). 








310. Apparatus for Crushing, Grinding, or 
Pulverising Cement, Lime, Stone, &c.: H. H. Lake, 
London, (C. Joufray, Vienne, France). (6d. 6 Figs.J—An 


annular shell or hollow cylinder bearing upon a roller and hav ing 
within it a grinding roller, isemployed. (January 18, 1883). 

313." Manufacture of Hearth-Rugs or Mats: B. 
Taylor, Huddersfield. (2d.)—Pieces of cloth, stuffs, fents, 
&c., are woven into a canvas back, and secured by jute or hemp. 
(January 19, 1883). 


314." Unions or Connections for Pipes: R. F. C. 
Tongue and J. Westley, Pendleton, Lanc. (2d.)—The 
meeting surfaces of the parts are in a plane which isin line with 
the pipe connections. (January 19, 1883), 


315, Construction of Cylinders for Breaking u 
Fibrous Materials: J.D. Tomlinson, Rochdale. (ad. 
2 Figs.|—The ends of the cylinders are formed of cast iron or 
steel or forged wrought iron, The shell of thecylinder is formed 
of ‘a plate of wrought iron with the edges bent together and 
rivetted or screwed to a plate on the inside of thecylinder. Each 
of the ends is formed in one piece with arms and with a flange at 
the periphery to which the shell is secured. A sheet metal cover 
is fastened tothe shell, (January 19, 1883). 


316.* Dynamo-Electric Machines: F. H. Ralph, 
London. (J. Olmstead, New York, U.S.A.) [2d.J—Dynamo- 
electric generator: The field magnet cores and bearings for the 
armature are supported upon standards clamped to the baseplate, 
the four soft iron cores being mounted in pairs, the lower pair 
having curved pole-pieces secured so that they can be turned 
about the cores and fixed by clamps. Two coils are wound on each 
core, and so as to produce opposite polarity on opposite sides of 
the generator. The journals are made in two parts, the upper 
part of which can be removed. The cylindrical core of the arma- 
ture is wound longitudinally with five independent coils, the inner 
ends being all connected together. The commutator consists of 
two insulating rings, or two sets of two rings, in which are set 
metal plates by which the current is taken off. On the first ring 
is clamped or set a metal strip equal in length to half the circum- 
ference of the ring, and lapping this on the third ring is set a 
similar metal — and lapping this on one of the other rings is 
another strip, and so on to the last or outer ring. On each pair of 
rings two brushes bear. Another strip is divided between the rings, 
80 that at least one strip will be under each brush, and the strips 
are connected together. The inner end of each coil is connected 
to one ring. and its outer end to one of the metal strips, and so 
on through the whole series. Five or any multiple of five coils may 
be employed. (January 19, 1883). 


317. Secondary or Storage Batteries: H. J. Had- 
dan, London. (L. Boettcher, Leipzig, Saxony). [4d.)—Secon- 
dary batteries: Zinc is deposited from a solution of sulphate of 
zinc by means of an electric current, upon a sheet of thin zinc or 
lead. The anode is formed by a thin plate of lead covered on both 


sides with porous metallic lead obtained by the decomposition of 
an oxide of lead. (January 19, 1883). 


318. Hurricane Lanterns, &c,: H. J. Haddan, Lon- 
don. (A. Schindler, Schweidnitz, Germany). [4d. 2 Figs.J)— 
The lanterns are constructed in two parts, viz., a lower part 
formed by a flanged baseplate carrying the lamp in the centre and 
an upper part comprising the glass sheets, roof, and chimney. A 
hoop is hinged at its ends to two bars secured to the baseplate 
and passing through a guide attached to the roof and serves to 
support the lantern. The vertical edges of the glass are fixed in 

irs to four vertical bars, which form two parallel grooves each 

aving an angle of about 45 deg., so that the outer sides of the 
two grooves on which the glass plates rest form with each other 
aright angle. (January 19, 1883). 


319.*_ Machines for the Manufacture of Buttons: 
H. J. Haddan,London. (H. Ulbricht and J. Hortig, Chem- 
nitz, Saxony). [2d.]—The machine is constructed to automati- 
cally cut and dress the buttons by means of milling tools :at three 
different operations. The clamps are adjustable to suit different 
sizes of buttons. (Jannary 19, 1883). 


$20. Steam Boiler and other Furnaces, &c.: B. 
Harlow, Macclesfield. (6d. 3 Figs.)—At the rear end of the 
hollow firebars is placed an air chamber and movable bridge 
through which heatedair passes to complete the combustion of 
the smoke. A piece of wrought iron is embedded in the top of 
the firebar, and cast flush with it, and servesto strengthen it and 
provides a hard wearing surface. The furnace door is made of 
three or more plates, the air being admitted through a series of 
holes in the outside one and passing through a central hole in the 
centre plate and through a series of small holes in the inner plate, 
the quantity being regulated by a valve placed over the hole in the 
central plate. (January 19, 1383). 


322. Electric Arc Lamps: F. Mori, Leeds. [6d. 
9 Figs.}—Arc lamps: The feed of the carbon is regulated by 
means of a wheel acting upon a worm, when the current is suffi- 
ciently diminished to effect the release of a wheel from the con- 
trol of the brake or other escapement mechanism. A wormwheel 
c, a ratchet wheel, and pinion are mounted upon the same shaft, 
the wormwheel being fast upon the shaft. A catch on the wheel 
cis pressed into the ratchet wheel by a spring and the pinion 
gears with the rack L. The worm shaft carries a wheel h, upon 
the top of which rests a brake lever. To the bottom of the core 
of the solenoid is fixed a piston fitting accurately within the 














cylinder of the solenoid. The core is connected at the top to a 
lever K, which supports the framework J of the lamp, Theaction 
is as follows: The current enters at P and passes through the 
solenoid to the upper carbon and across the arc to the lower 
carbon and terminal Q; when through the lengthening of the 
arc the current in the solenoid decreases the weight of the frame- 
work overcomes the attractive force of the solenoid and descends, 
bringing the brake lever in contact with the rod / and thus allow- 
ing the upper carbon to descend. In another arrangement a 
second brake is placed underneath the wheel h. The framework 
may be balanced by two solenoids, one arranged in the main 
circuit and the other in ashunt, and on the lowering of the frame- 
work a circuit is completed through a third solenoid which re- 
moves the brake. The carbon is connected to the rack by a ball- 
and-socket joint. (June 19, 1873). 


324. Machinery for Securing Corks or Stoppers in 
Bottles: R. L. Howard, Luton. [ls. 6d. 29 Figs.]—The 
wires which secure the cork are twisted before being cut, and so 
that a portion of the twisted part is applied to the securing of the 
next following cork. The twisting is effected by revolving the 
wires on the bottle. (January 19, 1883). 


326. Gas Engines: C. T. Linford and W. E. Cooke, 
Birmingham. (6d. 18 Figs.]—Toan ordinary water-jacketted 
cylinder, fitted with a trunk piston, is cast a circular casing pro- 
vided with a rotating valve, and having a port G leading into 
the cylinder just beyond the piston stroke and near the cylinder 
cover, which is also water-jacketted. Beyond the cylinder jacket 
and between the circular valve casing is cast a facing for the slide 
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or ignition valve I. The rotating valve , which has suitable ports 
for mixing the motive power gases and exhausting the products, is 
driven at the same speed as the crankshaft, and has a grooved 
cam connected with it, which gears into a roller or the slide valve 
lever. The air enters into the chamber Land port N, and comes in 
contact with the gas issuing from the port O. The slide valve is 
provided with an internal ignition jet and a relighting jet burn- 
ing in the port V._ The regulator valve is regulated by a cam on 
the gevernor spindle. (January 19, 1883). 


328.* Ventilating Waterproof Overcoats or Macin- 
toshes: H. Sax, mdon. ([2¢.)—A piece of reticulated 
fabric is inserted in alarge aperture made in the back of the gar- 
ment on the shoulders and is covered with a cape-like flap or hood 
open at the bottom and having a through exit at the top. (Jan- 
uary 19, 1883). 

329, Steam Boilers or Generators: J. W.Boulton, 
Ashton-under-Lyne. (6d. 9 Figs.|—The water tubes are 
constructed of UJ form, one leg having a tube inserted into it to 
extend it a few inches above the water surface of the boiler. The 





illustration shows in sectional elevation one of the YJ tubes. In 











vertical boilers, the LJ tubes are inserted in the top of the firebox. 
In existing boilers the tubes are inserted in the crowns of the fire 
boxes or upper sides of the furnaces or flues. (January 20, 1883). 

330. Groynes for Raising or Protecting fore- 
shores: A. Dowson, London. [6d. 3 Figs.|—The groynes 
are built of open construction and allow the water to pass through 
freely after having deposited any shingle or detritus it may have 
brought up. (January 20, 1883). 

331._ Coupling and Uncoupling Railway Carriages, 
&c.: J. Darling, Glasgow. [6d. 3 Figs.)|—The coupling 
hooks are so constructed that they enter into each other in a 
vertical position and are attached to drawbars fixed at their 
inner ends to the under parts of the vehicle, their outer ends 
being attached to levers and links by lowering which the coupling 
hooks are disconnected. The inner ends of the drawbars are 
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fitted with springs which maintain the hooks properly coupled. 
Fig. 1 is a part front elevation and part section, and Figs. 2 and 3 
are respectively side elevation and plan. The stops / prevent the 
hooks being uncoupled by any backward motion of the vehicles 
causing a sufficient compression of the buffer springs. The hand 
levers g are secured to the bars e which transmit motion to the 
lever d, and by means of the sliding connection h, the hooksa 
are raised or lowered. The inner ends of the drawbars k are fitted 
with springs. (January 20, 1883). 

332. Treatment of Sewage, &c.: J. Young, ° 
Renfrew. [6d. 3 Figs.|—A partial vacuum is formed for the 

urpose of enabling the sewage to be boiled at a low temperature. 

he ingoing sewage pressing on one side of a piston against the 
partial vacuum produces motive power which is utilised to force 
or draw the sewage through the apparatus. e ammonia is 
collected from the steam at any point where the steam has be- 
come charged with ammonia in its passage through the series of 
vessels, the steam being brought in contact with sulphuric or 
other acid in a closed vessel. (January 20, 1883). 


333. Foot Mats for Doors, Bath-Rooms, &c.: E. P. 
Alexander, London. (C. Cheswright, Bordeaux). [6d. 2 
Figs.]—The mats are constructed of strips of wood or other suit- 
able material hinged together. The mats may be backed with a 
sheet of plain canvas or of waterproof material, and the face may 
be covered with cork or india-rubber. (January 20, 1883). 

335. Apparatus Used for the Distillation of Coal 
Shale, &c.: B. P. Walker, Birming and J. A. B. 
Bennett, King’s Heath. [6d. 6 Figs.)}—A hollow iron shaft 
extends the whole length of the retorts and projects through 
stuffing-boxes therein. A screw formed of segments is fitted on 
the shaft so that the lower part of the screw comes nearly in con- 
tact with the bottom of the retort, and is driven by means of a 
spur wheel on the shaft outside the retort. Heated air is passed 
through the shaft to the furnace. The screw may be made of 
fireclay or of asbestos, or of iron coated with clay or asbestos. 
The coal is fed from a hopper at one end, and the vapours are con- 
veyed away at the other end. (January 20, 1883). 

336.* Preventing the Freezing of Water in Water- 
Closets: J. W. Blakey, Leeds. (2d.]|—The water is caused 
to take up a sufficient quantity of salt, (January 20, 1883). 


337. Process for the Manufacture of Glauber’s 
Salt free from Iron: H. J. Had London. (8. 
Schmaltz and C. A. Loewig, Schoenedeck-on-Elbe). [4d.]—A liquid 
obtained by pouring concentrated hydrochloric acid over ordinary 
Glauber’s salt is added to a hot solution of kieserit, mixed with 
common salt, and the whole is filtered through rock salt, and the 
pure product obtained by crystallisation. (January 20, 1883). 

338. Small Arms, &c.: W. Hebler, Berne, Switzer- 
land. (6d. 11 Figs.|—The gun-barrel is formed with a great 
number of grooves, and a projectile of small calibre, the diameter 
of which, inclusive of the paper envelope, is equal to or slightly 
greater than that of the gun-barrel measured in the grooves, is 
employed. The lands or guides are made narrower than the 
grooves, and tha grooves and lands are curved concentrically to 
the axis of the barrel. (January 20, 1883). 

339. Telephonic Apparatus: J.Graham, London. 
(6d. 2 Figs.]—A soft iron core in the interior of the apparatus is 
surrounded by an insulated coil of coarse wire connected at its 
ends toa battery. At each extremity of this coil and around the 
ends of the core, is wound another coil of fine wire, the inner ex- 
tremities being connected together and the outer extremities to 
the line and to earth respectively. A diaphragm is placed oppo- 
site each extremity of thecore. (January 20, 1883), 


342. Couplings of Railway Wagons, &c, : F. Attock, 
Manchester. [6d. 8 Fiys.)—The last hook of the ordinary 
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coupling chain is elongated so as to permit it to pass over the 
hook upon the drawbar to which it is linked when not in use. This 
link is provided at each side with a rigid leverarm having a handle 
disposed under the buffer. The fulcrum of this lever consists 
of ashort length of chain suspended from a suitable bracket. 
The illustration is an end view of the railway wagon. (January 
20, 1883). 


343.* Machinery for Spinning Fibres: E. Twee- 
dale and J. R. Barnes, Accrington, and R. Riley, 
Burnley. (2d.)—To the ring rails or end frames are attache 
standards or holding studs having screw adjustment and carrying 
a wire stretched parallel with the line of spindles, and so as not 
to interfere with the filling or removal of the complete cops. 
(January 20, 1883). 


344. Sizing Machines: E, Tweedale and A. Hitchon, 
Accrington. [10d. 9 Figs.]—Relates to a friction motion for 
the unsized yarn beam, and to the apparatus employed for mark- 
ing the cuts of the yarn. (January 20, 1883). 


345,* Combination Tools for Kitchen Use: W. 
Brierley, Halifax. (P. Frost, Breslau, Germany.) [2d.]— 
Two standards are erected upon a small square plate, and are 
provided at their upper ends with large central apertures forming 
a receptacle forthe handle, with narrow vertical slots in which is 
placed the blade. (January 20, 1883). 


346. Preparation of the Yarns Expressly In- 
tended to be Used as Weft in the Operation of 
Weaving Fabrics, having when Finished a Crimped 
or Crinkled Surface: G. Eaton, Manchester. [4d.]— 
Size made from the gum weed or other soluble sea-weed is applied 
to the hard or highly twisted yarns to prevent self kinking or 
snarling, (January 20, 1883). 


347. Appliances for the Game of Cricket: G. G. 
Bussey, London. (2d.)—The blades of the bats are built up 
of layers of wood or of wood and leather or canvas. To form the 
handle a sufficient number of pieces of cane with the bark only 
removed and soaked in glue are crushed intoamould. Layers of 
hemp or cord are inserted into the interstices of the cane ; orit is 
made of alternate layersof wood and canvas. To fix the handles 
a hole is bored through the point end of the usual Y/ dovetail, and 
is countersunk, and a plug of ebonite inserted. The stumps are 
fixed by means of aground plate. (January 20, 1883). 


348.* Voltaic Batteries: R, H. Courtenay, London. 
[2d.}—Metallic and absorbent conductors are employed in lieu of 
the ordinary porous cells. If a stronger current is desired three 
or more elements are employed, the first being absolutely negative, 
the second partially negative, and the third absolutely positive. 
(January 20, 1883). 

351. Apparatus for way ey ty Uncoupling Rail- 
way Wagons: S. A. Croft and R. Lomax, chester. 
{6d. 6 Figs.|—A carrier bar c anda coupling bar d are secured 
by studs }! respectively to the opposite drawbars b, and are free 








to slide. On bringing the carriages together a spur on the bar c 
strikesa plate on the bard, and both bars are forced backward 
raising the weights. Theshackle f and links are secured to the 
bar c and the link enters the bell-shaped mouth at the end of the 
bar d, and is secured by forcing downaping, (January 22, 1883). 


352, Fire Resisting Doors, &c.: J.M. Hart, Lon- 
don. [10d. 16 Figs.}—The doors are formed with air spaces 
between the locking or bolting chamber and the fire-resisting 
regen An additional locking bolt, acted on by the operation of the 

ey, is applied so as to prevent an inefficient locking of the door. 
Clamping plates are applied both to the internal and external 
surface plates of the door near to their edges, and the edges are 
protected by overlapping flanges. The edges of doors suspended 
to ride on rails are protected by covering channels. V-shaped 
or inclined planes are applied to doors which rise somewhat in 
opening, for the hollow edges to ride in. The hinge or pivot is 
also formed with threads, male and female, having an aeute pitch. 
(January 22, 1883). 


354.* Apparatus Applicable to Wire and Similar 
Connections for Working Railway Signals, &c.: W. 
Robertson and E. P. Holtham, London. (2d.}]—The 
flexible portion of the connecting wire passes round a grooved 
wheel, and mounted on a pivot on the periphery of the wheel isa 
link attached to the free end of the radius bar. A roller carried 
at the middle of the length of the link travels in a slot formed in 
the sliding bar. (January 22, 1883). 

355. Apparatus for Sounding Signals: E. F. R. 
Boehm, Manchester. (C. W. J. Blancke, Merseburg, 
Germany). (2d.)—The steam is caused to create a vacuum as in 
the injector, and draws the air through the resonant instrument. 
(January 22, 1883). 

356,*_ Metal Cases or Canisters for Holding Tea, 
&c.; G.L. Cumberland,London. (2d.)—The upper open 
end is slightly larger than the lower end, and the edges of two 
opposite sides of the open end are bent outward and downward ; 
the edge of the third side is bent outward, then upward and 
backward. The two opposite edges of the cover are bent down- 
wards and then inward and slide over the two similar sides of the 
ease. The back edge is turned downwards and inwards. (Janu- 
ary 22, 1883). 

357. Dynamo or Magneto-Electric Machines: 
H. H. Lake, London. (H. R&R. Boissier, New York, U.S.A.) 
[6d. 10 Figs.|—Dynamo-electric generator: This relates to the 








brushes and holders and toashunt circuit around the armature. 
Fig. 1 shows the brush holder in side elevation. The frame C is 
provided with a lug for attachment to the generator, and is com- 





osed of a bottom a, sides c, and top. Within the rectangular open- 
ing thus formed plays a follower, upon the sides of which are lugs 
furnishing a support and pivot for the rod A, terminating in the 
india-rubber knot B. Upon this rod and between the lugs issecured 
an eccentric formed with two long parallel sides and a base at right 
angles thereto, while its top is formed with two slightly elevated 
curves having a concavity between them. Turning the rod A in 
one direction raises the follower and allows the brush H to be 
adjusted, when the rod ds turned back the brush is locked. The 
free end I of the brush is insulated. Fig. 2 is a diagram showing 
the shunt applied to a generator, and Figs. 3, 4, 5 are views on an 
enlarged scale of the switch arrangement. In Fig. 2 the field 
magnets M M' have polar extensions P within which rotates the 
armature on whose commutator bear brushes } supported in 
frames B. From one set of brushes } and the frame B a wire 
1 leads to the magnet M, a wire 2 leading from the other frame 
and brush to the magnet M’. The working circuit 3 and 4 con- 
tains no switch. The frames are connected by a short circuit 
forming a shunt to the main, and containing the circuit controlling 
device. This comprises two parts s and s!, shown in Figs. 8, 4, 
and 5, each formed of stiff spring metal, one being in electrical 
contact with one frame, and the other with the second frame. 
Normally they overlap and spring against each other. They are 
separated by the cam ¢ of insulating material mounted on the 
rod d having a thumb-piece A turning in legs formed on either 
side of the slote. When it is desired to use the main circuit the 
parts are separated. (January 22, 1883). 


359. Fastening for Stay Busks, Boots, Gloves, &c.: 
F. R. Baker, Birmingham. ([6d. 11 Figs,|—A piece of 
steel or other metal is formed in the shape of a tongue piece upon 
which the spring catch is formed by stamping so as to leave a 
raised portion in the central part. The tongue or catch-piece 
passes into a loop or eye having one end turned up in which is the 
slot. (January 22, 1883). 


360. Apparatus for Moulding Socketted Pipes, &c. : 
G. Smith, Leicester. (Sd. 15 Figs.)—The plastic material 
is pressed through a die into the mould, which when fullis raised, 
causing the body core to enter the socket core and the mould 
to enter an opening in the dieplate, The table is then lowered, 
the body core being thus withdrawn and the mould is left pen- 
dent from the die-plate. The mould is then received on a hinged 
table and opened. (January 22, 1883). 


362. Process and Apparatus for the Production of 
Metallic Aluminium and Aluminium Alloys: G. B. 
de Overbeck, London. (H. Niewerth, Hanover). (6d. 
2 Figs.)}—To produce metallic aluminium or aluminium alloys, 
silicon or ferro-silicium is fused with compounds of aluminium 
with chlorine or fluorine. An aluminium and copper bronze is 
produced by the fusion of an alloy of aluminium and iron with 
copper. Metallic aluminium is produced by bringing gaseous 
fluoride or chloride of aluminium into contact with a mixture of 
bodies from which, when heated to redness, sodium or potassium 
vapour is developed. Several modified processes are described. 
(January 22, 1883). 

363. Construction of Bobbins Used for'Cotton and 
Woollen Spinning: H. Southwell and W. H. Dawson, 
Manchester. (4d. 9 Figs.J—A metallic band or rim is applied 
to both ends of the bobbins, the metal being cast on the wood 
bobbin whilst in a molten state, and filling a groove turned in the 
bobbin. (January 23, 1883). 

365. Construction of Velocipedes: J. Hopwood, 
Heaton Norris, c. (6d. 2 Figs.}—An open-fronted veloci- 
pede of the ordinary width is adapted to carry two persons, one 
or both of whom can drive the machine. The machine is steered 
by means of an endless cord stretching across the machine and 
connected to a projection of a hinged backbone, the steering being 
effected by bending the backbone at a point between the front 
and hind wheels by means of purchase handles. (January 23, 
1883). 


866. Bracelets to be Used in Connection with 
Gloves: A. Watson, London, [6d. 11 Figs.|—The bracelets 
are constructed so that they can be readily attached to and dis- 
connected from the gloves, and also when attached serveas a 
ready means of fasteningand unfastening the gloves around the 
wrist, (January 23, 1883). 

367. Removing Vegetable Impurities from Wool, 
&c.: H. J. Haddan, London. (G. Fernau and Co., 
Bruges, Belgium). (2d.]—The metallic parts of the card clothing 
carding sheetsare coated with magnetic oxide if the fittings are 
used for the purpose of removing vegetable impurities from useful 
fibrous materials. (January 23, 1883). 


370. Vehicles or Rolling Stock for Railways and 
Tramways: J. Cleminson, London. (6d. 5 Figs.J— 
Each axle with its wheels is arranged in an axle frame, those at 
each end being provided with a pivot, the axle being placed in 
advance of the pivot. The axle frames may be connected together. 
(January 23, 1883). 

371. Electric Lamps: A. E. Swonnikoff, London. 
(6d. 2 Figs.J|--Arc lamps: Referring to Fig. 1, the upper carbon 
A is fixed in a tubular holder B having on its side rack-teeth gear- 
ing with a pinion C, on the axis of which is fixed an escapement 
wheel D, the teeth of which are engaged by the pallets e! e? of an 
anchor lever E. The larger pallet is insulated from the lever. 
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This lever has jointed to it the core F moving upward in the coil 
G on the passage of current. There is a by-pass ciecuit of high 
resistance from B and C through the large pallet and the two 
upper coils G to the lower carbon K. Onthearc resistance increas- 
ing, the large pallet is withdrawn, permitting the wheel D to turn 
till stopped by the smaller pallet e!. The arc is struck by the 
solenoid L drawing down its core, and with it the lower carbon, 





in opposition to a spring. Fig. 2 shows a lamp for burnin 

pairs of carbons. A stud N fixed on the on carbon-holdor " 
one pair bears against a lever O when its carbon is nearly con- 
sumed, and causes a stud o of non-conducting material to bear on 
a spring P, thus breaking contact for that circuit and completing 
the circuit of a second pair. The lever O is hollow, and Gaiitaine 
mercury. (January 23, 1883). 


373. Apparatus for Indicating t 
Stations in Railway Carriages a 8. Patent ot 
don, {4d.]—A “next station” and a “ train destination” indi- 
cators are provided and arranged so as to be operated by the 
engine-driver or guard by compressed air or by a vacuum 
(January 23, 1883), ; 


374.* Machinery for the Manufacture of - 
shoes: T. D. Richardson, North ein Aa a 
Consists in the production by machinery of a shoe having a thick 
heavy toe gradually decreasing towards the heel, and there 
formed or not with a calk or projection on one or both heels 
(January 23, 1883. s 


376. Combination of Refuse Materials of Gl 
Works with other Substances for Making Flags, 
Flattening Stones, Bricks, Tiles, &c.: W. D. Her- 
man, St. Helen’s, Lanc. [4d.]—The refuse silicious materials 
with or without other admixture are combined by means of heat 
with an alkaline silicate. (January 23, 1883). 


378. Spring Motor Apparatus for Propelling Tram- 
way Cars, &c.: . R. Lake, London. (6G. Bites R. 
Steel, S. Austin, J. Vannste, H. G. Donnelly, and C. Mace, 
Philadelphia). (8d. 23 Figs.|—A series of drums mounted on a 
stationary shaft carry springs which are adapted to be brought 
into action consecutively. The spring drums can be connected by 
clutches with a master wheel, which transmits, through a train of 
wheels, the power to the axles of the track wheels. A universal 
coupling is connected with the front axle of the vehicle for making 
or breaking connection with the gearing when required. The 
spring is of such a construction that its power is maintained 
nearly uniform. (January 23, 1883). 


379. Apparatus for Treating Sugar Cane from 
which Juice is to be Expressed: . Lloyd Wise, 
London, (La Société Anonyme des Anciens Etablissements 
Cail et A. Ferron, Paris). (6d. 5 Figs.}—A preliminary set of 
rolls are used to split up the cane previous to its entering between 
the crushing rolls. Fig. 1 isa front elevation of the preliminary 
rolls, Fig. 2 ry ge omere | on an enlarged scale the form and 
arrangement of the threads on the rolls. The rolls CC!, of cast 
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iron or other suitable material, rotate in bearings carried by 
the frames A A and are geared by pinions P P, which vary in dia- 
meter according to the angle at which the canes are to be heli- 
cally split. One roll is driven through a spurwheel actuated by 
a pinion D and shaft E. Each roll may have on its one-halfa 
right-hand and on its other half a left-hand thread, the threads of 
one roll on one side being arranged in a contrary direction to 
those of the other roll on the same side, so that as the rolls rotate 
they present a series of helical cutting blades acting similarly to 
shears. (January 23, 1883). 


381.* “Wires” Employed in the Manufacture of 
Crinolines, Bonnets, &c.: G. F. Smeeton, Halifax. 
(2d.]—The ‘‘ wires” are composed of a combination of two or 
more wires of tempered steel woven together. Fasteners for 
securing the ends of the wires consist of a strip of perforated 
metal folded and secured at the joint. (January 23, 1883). 


382. Vehicles Propelled by the Riders: J. Watson 
and G. hailey, eighley, da T. Weatherill, 
Leeds. (6d. 7 Figs.|\—A backward movement is communi- 
cated to the rocking seat by the extending muscular action of the 
rider and a forward movement by the weight of the body. The 
seat is connected to the crankshaft by means of a lever and con- 
necting rod. (January 24, 1883). 

383.* Obtaining Motive Power, &c.: S. Hart, Hull. 
(2d.]—The power is transmitted through a series of cranks and 
levers. (January 24, 1883). 

385.* Axle-Boxes: C. Friedrichsen, Altona, Ger- 
many. ([2d.)—The bore of the axle-box is a httle wider than 
usual, and conical rings fitted inwardly with antifriction rollers 
provided at both extremities with pins running in concentric 
grooves are inserted in the front and back end. (January 24, 
1883). 

386. Finishing of Hats: G. Atherton, Stockport. 
(G. Yule, Newark, N.J., U.S.A.) (6d. 3 Figs.]—The felt hats 
are finished by means of loose heated sand poured in the hat, which 
is supported by a block or mould, and applying pressure to the 
sand. (January 24, 1883). 


387. Ventilating Sewers: G. F. Harrington, Ryde, 
Isle of Wight. (6d. 7 Figs.)—The cowlsare arranged to combine 
the acting and reacting energy of wind and to condenseit as it blows 
into them hefore it enters inlet shafts. The areas of the inlet shafts 
are larger than the areas of the throats of the cowls which convey 
air intothem. The cowlsaretrapped. Self-acting spring arrange- 
ments are made to assist the force of the air inside the inlet shafts 
to raise and untrap the cowls during strong winds. The shafts 
are built with basket work structures to retain coats of cement 
ingide or outside. (January 24, 1883). 

388." Gas Engines: J. Howardand E. T. Bousfield, 
Bedford. [2d.)—The object is to construct a single-acting gas 
engine so as to obtain an effective explosion of a compressed 
charge at every revolution of the crankshaft, to effect the required 
compression without an auxiliary pump, and to reduce the tempe- 
rature of the wearing surfaces. (January 24, 1883). 


389." Window or Casement Stays or Holders: E. V. 
and J. M. Verity and B, Banks, Leeds. (2d.)—One end 
of two strong metal barsare jointed respectively to the casement, 
and the frame and the other ends are jointed together asdescribed. 
(Januasy 24, 1883). 

391,* Paper Knives: F.L. H. Aumont, London. [2d.] 
—The handle is constructed as a box, the lid of which is formed 
asa cover sliding in grooves in the sides of the chamber, and is 
constantly acted on by a bow spring. (January 24, 1883). 


392. Friction Clutches: A. M. Clark, London. 


(G. N. Shenberg, Paris). (1s. 10d. 20 Figs.)—A flat band is 
fixed between two metal rings of suitable form, and friction is 
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applied to the edges of the buud by means of a third ring. This 
specification is too long.to give a satisfactory abridgment. 
(January 24, 1883). 

394.* Velocipedes: W.H.J. Grout, London. [2d.|— 
The object is to obtain variation for speed and power by means of 
levers fitted with sliding blocks. (January 24, 1883). 


395. Railways and Rolling Stock for Same: P. 
Jensen, London. (i. H. Danchell, Paris). (8d. 12 Figs.|— 
A bottom rail takes the load of the carriages, and a top rail serves 
asa lateral guide, and also as a current conductor in an electric 
railway. The rails are enclosed by frames so as to form one self- 
contained structure. The carriages are provided with bushes or 
elastic contact wheels for conducting the current to the electro- 
motor. (January 24, 1883). 


396. Machinery for Pulping Coffee Berries: W. 
Walker, London, (Arens Irmaos, Rio de Janeiro). [6d. 
2 Figs.|—The upper chop is constructed of a series of narrow 
elastic keys or blades placed closely side by side and arranged so 
that as the berries pass between them and the cylinder, they 
offer sufficient resistance to effect the pulping of the ripe berries, 
but will yield to the pressure of the hard berries. (January 24, 
1883). 

397." Electric Lighting; J. Cooper, London. ([2d.) 
—Incandescence lamp: The incandescence filament is constructed 
of a tube of alumina which is filled with a pencil of carbon 
closely packed therein. The conductors are brought to the ends 
of the tube and entirely close the ends, external air being thus 
prevented from access to the carbon. (January 24, 1883). 


398.* Lathes for Cutting Screws, &c.: F. Wirth, 
Frankfort-on-Main. (H. Voigt, Wurzburg, and W. Braun, 
Frankfort). (2d.J)—Relates to an automatic universal screw- 
cutting and turning lathe which comprises a bed, a headstock, 
cutters, and operating mechanism. (January 24, 1883). 


399. Impermeable Coating for Waterproofing, &c.: 
L. A. Groth, London. (N. Bellefroid, Cureghem, Auder- 
lecht). [4d.]—Consists of a solution of stearine pitch, previously 
= by exposure to the air, in caustic soda, (January 24, 
1883). 


401. , mgd for Expressing Juice from Sugar- 
Cane: W. Lloyd Wise, London. (La Société Anonyme 
des Anciens Etablissements Cail, Paris). (6d. 2 Figs.]—The 
frames of sugar-cane mills are of wrought iron. The two vertical 
frames support the rolls and are connected together by two hollow 
stays, the lower part of the free space between which is occupied 
by a plate-iron trough to receive the juice expressed by the rolls. 
Provision is made for the vertical and horizontal movements of 
the cane or trash guide. The caps of the roll bearings are in the 
form of hollow girders. (January 24, 1883). 


402. Elevated Single-Line Railway and Carriages 
therefor: A. M. Clark, London. (H. Carpentier, Paris). 
[8d. 10 Figs.J)—The object is to increase the width of the rolling 
surface to diminish the wear of the wheel. The rail may be rolled 
in one or two pieces of J or T-shaped section, the wheel being 
grooved torun upon it. Relates also to the construction of the 
wheel and to the arrangement of coupling the carriages, which are 
provided with a single travelling wheel and lateral steadying 
wheels. (January 24, 1883). 


404. Apparatus for Discharging or Transfe 
Materials Raised by Dredging, Excavating, an 
other Elevating Machinery, &c.: A.M. Clark, Lon- 

on. (La Compagnie National ‘de Travaux Publics, Paris). 
(8d. 11 Figs.) Consists mainly of an endless apron forming the 
carrier made of caoutchouc having raised edges of caoutchouc, or 





ropes, or hemp gaskets. The shafts on the drums on which the 
endless apron runs are carried in bearings at each end of the frame 
a. The dredger b is suitably mounted. To prevent the ‘ spoil” 
adhering to the apron a jet of water is — on it at a point in 
advance of the place of deposit. Brushes act on the lower part of 
the apron to remove any adherent matter. (January 25, 1883), 


405. Insulators for Telegraph Posts, &c.: P. R. de 
F.d'Humy, London. (6d. 9 Figs.|—A metal frame is bolted 
to the post and insulated from it by the interposition of earthen- 
ware, The frame carries a vertical rod on which the insulators 
are threaded, the lowest one resting on a block of vulcanite, and 
a cover is placed over each insulator. Modifications are described. 
(January 25, 1883), 


406. Material to be Used as a Carpet Lining: A. 
Bruckner, London. ([2d.)—Strong paper is coated wit glue, 
and white this is still adhesive, granulated cork is spread over it. 
(January 25, 1883), 


407. Apparatus for Operating Tramway Points: 
F. A. Abeleven, Amsterdam. [6d. 4 Figs} portion of 
the roadway is mounted on a rocking frame connected by a 
system of levers to the point. The horses on being pulled over to 
one side or the other actuate the frame. The figure shows one 
form of the arrangement in cross section. The point a is moved 

















in the recess of the rail b, and is connected to a portion cl of 
the roadway, mounted on the rocking frame d resting on centres 
by the rigid projection, crank lever f, and link g connected to 
the short arm a! of the pointa. To obtain greater leverage the 
frame is extended beyond the rails, narrow basins being placed 
thereon, and fitted in to represent a portion of the roadway. 
January 25, 1883). 


408, Steam and other Pistons: A. MacLaine, Bel- 
fast. (6d. 5 Figs.}—The piston is fitted with two or more 
metal packing rings, which are each cut through transversely in 
One or more places, and are provided with springs inserted between 
them so as to maintain an efficient pressure and hold them 
tightly in the piston in the direction of the longitudinal axis. A 
spring is fixed at or near and across the ends of each metal ring 
where cut through, so as to press such ends apart and expand the 
ring circumferentially. (January 25, 1883). 

409. Sewing Machines: I. Nasch, London. {éd. 
7 figs.|—The object of the present invention is to provide means 
for disconnecting the button-hole attachment described in 
Patent 4520 of 1882. (January 25, 1888). 

410. Smoking Pipe: R. C. Christian. Dublin. [4d. 
2 Figs.|—The bowl consists of an inner and outer chamber, the 








former having a reservoir at its lowest part, and communicating 
with the annular space by means of diagonal holes. (January 25, 
1883). 

411.* Perambulators: C. Thompson, London. [2d.) 
—The body is turned on the underframe by a wheel and pinion. 
(January 25, 1883). 


412.* Bits or Cutters for Boring and Turning 
Metals, &c.: J. W. Hall, Cardiff. (2d.)—The cutter is 
formed of a cylindrical piece of steel having a number of spiral 
grooves on its outer surface, the boring bar passing through its 
centre. Foran external cutting tool the spiral grooves are cut 
inside the cylinder. (January 25, 1883). 


413. Printing Machines: A. Coates, Rawtenstall, 
c. (6d. 2 Figs.}—A face wormwheel and worm ié em- 
ployed to actuate the boss fixed on the printing roller. (Janu- 


ary 25, 1883). 


414. Apparatus for Grinding, Polishing, or Facin: 
Stone, G » Slate, &c.: G. and A. Coates, Rawten- 
stall, c. (6d. 2 Figs.]|—The bottom bed is of the ordinary 
type and has projecting through it a vertical shaft driven by gear- 
ing. Onthisis keyed a frame with radial arms, having at their 
outer ends vertical studs, to the bottom ends of which are 
attached the frames carrying the stones composing the top bed. 
The frames revolve about the axis of the vertical shaft and simul- 
taneously about their own axes, to which they may be mounted 
eccentrically. (January 25, 1883). 


417. Apparatus for Scraping, Peeling, Paring, 
and Slicing Potatoes, &c.: T. Marshall, London. 
(J. B, Carter). [2d.]—Consists of a tapered tube of metal with a 
longitudinal slot near its smaller end provided with a steel blade 
whose cutting edge projects through the slot, Thesmaller cham- 
fered end forms a long scoop. (January 25, 1883). 


419. Manufacture of Barrels or Casks, &c.: F. 
Myers, New York, U.S.A. (10d. 5 Figs.]—Relates to auto- 
matically bulging the staves while being fed to the stave retain- 
ing discs, mechanism for feeding the staves to and withdrawing 
them from the discs, sliding truss hoop carriers and mechanism 
for moving them, elastic cushions between the truss hoops and 
their carriers, a machine for cutting the staves to the required 
length, bevelling and grooving the same, and to various details of 
construction. (January 25, 1883). 


421. Railway Signals: J.H. Cureton, London. [6d. 
10 Figs.|}—The object is to notify the driver when the signal which 
he is approaching is set at danger. This is accomplished by a 
movable triangular block, placed between the rails, actuating a 
spring tongue dependent from the engine and suitably connected 
with a bell. (January 25, 1883), 


428. Construction and Arrangement of Furnace 
Bars, &c.:C. J. Chubb, Clifton, Gloucester. (4d.)—The 
bars are mounted transversely to the length of the furnace, and 
fitted at their ends with cranks by means of whichthey are caused 
to rotate simultaneously on their longitudinal axes, thus causing 
the fuel to travel from the front to the back of the furnace. (Janu- 
ary 26, 1883). 

429. Metallic Pens and Penholders: H. Hewitt, 
Birmingham. [6d. 14 Figs.|—To take up a greater quantity 
of ink, the nibs are formed with projections on their undersides. 
The middle portion of the metallic part of the penholder is made 
of[greater diameter than the ends, and is indented or roughened. 
(January 26, 18838). 

430. Stringing and iv Pianofortes: C. F. 
Southack, London. [6d. 10 Figs.)—Each note has a strain- 
ing device consisting of a baseplate, block sliding in guides and 
traversing screws. Further pressure is given by a screw passing 
through an arm and bearing on thestring, (January 26,1883). 


431.* Inkstands: F. E. Godwin, Gloucester. [2d.)— 
A number of ink receptacles are so mounted on an axis, or on 
slides, that they can alternately be brought under a dipping 
aperture. (January 26, 1883). 


432. Weft Forks and Holders a 9 in Looms 
for Weaving: W. B. White, Colne, Lanc. [(d. 
19 Figs.J}—The weft fork is made of sheet steel, the central bear- 
ing being formed ofa bar of metal formed with flanges at each end 
and projecting pivots. The bar is secured to the body of the 
fork by projecting pegs, cast on the underside of the bar, which 
at that partis recessed between the flanges to insure a good fit 
with the sides and surface of the body of the fork. (January 26, 
1883). 

434. Treating Sewage Water, &c.: J.'Young, Kelly, 
Renfrew, N.B. (6d. 1 /ig.J)—Consists in arranging vessels 
fitted with inlet and outlet pipes so that the fluid to be treated 
can flow continuously through the series of vessels in a contrary 
direction to that in which steam passes. (January 26, 1883). 


435. Ventilation of Apartments, &c,: A. R. Hol- 
land, London. ([(d. 8 Figs.)|—The window sashes are so 
arranged as to admit air to the underside of a hinged valve, 
which, when raised, forms a guide for directing the incoming cur- 
rent to the ceiling of the apartment, or roof of the carriage as 
the case may be. (January 26, 1883). 


436. Appliances to be Employed in Connection 
with Chimneys or Chimney-Pots for Preventing 
Down Draughts in Chimneys, &c.: W. Lord, 
Middlesbrough. (2d.)—A central tube secured in the chimney- 
pot has fixed on it one or more tubes overlapping eachother. The 
spaces between the tubes are divided into separate divisions ‘or 
hannah formed in an inclined direction.” (January 26, 1883). 


437, Tube Scrapers or Cleaners: W. S. Turner, 
London. (4d. 2 Figs.]—Two arms bent in form carry a conical 
shaped scraper formed in two parts and pressed outwards by a 
spring secured to the arms. (January 26, 1883). 


438, Manufacture of Phosphates: S. G. Thomas 
and T. am,London. [(4d.)—Relates to the treatment 
of metallurgical slags containing phosphoric acid by first dissolv- 
ing them in hydrochloric acid, and precipitating the phosphoric 
acid in combination with oxide of iron, then decomposing the 
iron phosphate by excess of sulphuric acid. (January 26, 1883). 


445. Folding Lattice Shutter: P. Born, London. 
{6d. 6 Figs.}—These consist of a number of vertical iron bars 
hinged together and folding on each other. (January 27, 1883). 


448. Screw Swedging Machines; F. J. Chees- 
brough, Liverpool. (S. A. Davis and R. Blake, Newark, 
N.J., U.S.A.) [6d. 6 Figs.]}—Comprises a spindle having a 
clutch and collars and a rotating and reciprocating motion, a set 
of swedging discs having an opening and closing motion, a feeding 
socket having a reciprocating motion, a cam shaft having a 
rotating motion, a set of cam connecting and operating levers, a 
set of retractile springs, a connecting nut, a driving shaft and 
pulleys, a pair of gear wheels, a connecting shaft between the 
spindle and cam shaft fitted with a wormwheel gearing with a 
worm anda bevel wheel gearing with a corresponding wheel on 
the cam shaft. (January 27, 1883), 


456. Kilns for Drying Malt, &c.: P. R. Norton, 
Dublin. (6d. 1 Fig.]—The kiln,is constructed of two floors, 





one above the other, and formed preferably of perforated tiles 
The two chambers communicate with each other and also with the 
hot air chamber underneath the lower floor by means of flues fitted 
with suitable valves, The malt is slowly dried on the top floor 
and then dropped on to the lower floor and dried to any extent re- 
quired. (January 27, 1883). 


Self-Acting Couplings, &c.:. W. Stableford, 
Oldbury, Worc. [10d. 14 Figs.|—In the buffer-head are 
formed two side-wings and a central hook and recesses for the 
shackle of the opposite appliance. By means of a sliding action 
of the hinged shackle the coupling can be locked. The drawbar 
is tightened up by means of an internal threaded collar worked 
by hand. The hook can be released by means of a striking bolt. 
(January 27, 1883). 

461. Apparatus for the Production of Carburetted 
Air for Lighting, Heating, &c.: H. H. Lake, London, 
(J. Blondel, Neuville-Vitasse, France). (6d. 4 Figs.j)—The air 
it supplied by two equilibriated holders immersed in water. The 
blowing apparatus consists of a bucket wheel immersed in water, 
the buckets being provided at their centres and peripheries with 
apertures, and enclose at each immersion a certain quantity of 
air. The carburetor comprises a number of superposed receivers 
containing woollen or other fabric, the lower part of which dips 
into the volatile liquid. (January 27, 1883). 


463. Axle-Boxes: F. Wirth, Frankfort-on-the 
Main, (Dick and Kirschten, Offenbach-on-the-Main.)  [6d. 
2 Figs.J)—Axle-boxes are fitted on axles by means of a ring made 
similarly to a nut, and provided with teeth, and with a sleeve 
secured by a pin or roller, and also provided with teeth gearing 
with those on the ring. (January 27, 1883). 


490. Securing WadsinCartridges: H. J. Haddan, 
London. (0. F. Seibold, New York,U.S.A.) (6d. 4 Figs.J—A 
convex disc has its outside diameter exactly equal to the inside 
diameter of the shell, and is retained in place by simply depres- 
sing the centre. A star-shaped disc may be placed over the wad 
and retained in place by depressing the centre* (January 30, 
1883). 

491. Manufacture of Copper and other Metallic 
Tubes, &c.: T. B, Sharp, Smethwick, Staffs.  [(6d. 
6 Figs.}—The tubes are drawn down by means of a “ self-fixing 
plug,” which is placed in the tube and pushed up to the draw 
plate, the tube being then drawn in the ordinary manner. The 

















illustration shows the invention as used where it is desirable to 
expand the tube before contracting it. In this case the plug is a 
cylinder b having conical ends 6263. The tube cis drawn through 
the plate a inthe usual way. The ring plate g when placed at g? 
serves to reduce the thickness of metal, or to increase the internal 
diameter for any length. (January 30, 1883). 


498. Improved Apparatus for Cultivating Soil: 
J. Cooke, Richmond. [6d. 13 Figs.|—Cutting discs are 
fixed with forwardly curved cutting blades on a shaft caused to 
revolve rapidly while itadvances. (January 30, 1883). 


510. Cutting up Piastic or Yielding Substances, 
&c.: J.H.Jo m, London. (/.G, Baker, Philadelphia, 
U.S.A.) [6d. 9 Figs.J)—Consists of a mode of amd mechanism for 
pea a. pe fragments of comparatively uniform side, crude 
unsevered masses of plastic or yielding substances, such as meat, 
suet, dough, &c. The material is forced against a perforated plate 
and the portions entering the plate are severed from the mass. 
(January 30, 1883). 


524. Harvesting Machines: B. Samuelson and W. 
G. Manwaring, Banbury. (Partly the Marsh Binder Manu- 
facturing Co.). (10d. 17 Figs.|}—Relates to machines in which 
the crop after being cut falls on to a platform and is removed 
towards one side thereof for the purpose of being bound auto- 
matically into sheaves, such removal being effected by endless web 
chains or straps having sticks or projections. (January 31, 1883). 


540. Distilling or Refining Mineral Oils, &c.: N.M. 
Henderson, Broxburn,N.B, [ld. 6 Figs.|—The oil is fed 
continuously intoa first still,from which there is a continuous 
transference to one or more stills in succession, the distillation 
being effected at graduated temperatures. (February 1, 1883). 


565. Metallic Bedsteads: H. Ferrer, Balsall Heath. 
[8d. 20 Figs.)—The ends of French end bedsteads are divided 
into two or three parts by a horizontal division situated slightly 
above the corner blocks. The parts are connected together by 
junction pieces. (February 1, 1883). 


578. Machinery for Sawing or Cutting Stone, &c,: 
P. Gay, Paris. {6d. 12 Figs.|—The descent or feed of the 
saw or cutters is graduated or regulated by means of screws, 
endless chains, or hydraulic pressure. The stones at the quarry 
are extracted by means of a wire wound upon a drum and of 
auxiliary pulleys. The drum is supported by a hydraulic piston. 
(February 2, 1883). 


597. _Direct-Acting Hydraulic Machines for Rivet- 
ting, ching, verging, &c.: R. H. Tweddell, Lon- 
don, J. Platt and J. Fielding, Gloucester. {6d. 12 Figs.] 
—To vary the power of the machine the hydraulic cylinder is pro- 
vided with a differential plunger and suitable valves, so that 
the fluid pressure may act either on the smaller area of the 
plunger, on its annular area, or on both areas combined. The 
figure is a sectional elevation of the head of the machine. 
The plunger A is made so that the pressure may act on the annular 








area B, or by opening the valve C it may act also on the end D,. 
The head E of the plunger is made eccentric to admit of its being 
withdrawn when the cylinder G and draw-back cylinder F are 
withdrawn. Ina modification the cylinder is the moving part, 
the plunger being stationary. The moving plunger may have 
connected to ita lever, against which abuts the plunger of an 
auxiliary cylinder mounted in trunnions. The differential 
plunger may be applied to the rivetting machine described in 
Patent 4609 of 1880 as an addition to the closing plunger. 
(February 3, 1883). 

2556. Machines for Separating, Feeding, and 
Rivetting or Setting Shoe Lace Studs or Hooks: H. 
H. Lake, London. (W. C. Bray, Newton, Mass., U.S.A.) 
[8d. 14 Figs.]—Relates to a lever for separating a single stud 
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from a series of studs arranged in a line, to the hopper, to the 
feeding mechanism, and to the general arrangement of the ma- 
chine. This complete specification contains ten claims and is too 
lengthy for satisfactory abridgment. (May 22, 1883). 

2561. Opera’ Gas Engines, &c.: L. H. Nash, 
Brooklyn, N.Y., U,S.A. [ls. 35 Figs.]|—This invention 
relates toa combined gas engine, air compressor, steam boiler, 
and gas generator, and is especially pM § for a marine engine. 

e complete specification tains 17 pages of description and 
32claims. (May 22, 1883.) 

2606. Obtaining Artificial Light and Heat, &c.: 
J.S. Muir, London. (6d. 7 Figs.)—The volatilisation of the 
mineral oils or hydrocarbons is effected in close proximity to the 
burner where the resultant gas is burnt, no holders being required. 
(May 25, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


LAUNCHES AND TRIAL TRIPS. 

On the 11th inst., the screw steamer Carriedo, a vessel 
of 1100 tons, which was launched about a month ago by 
Messrs. Ramage and Ferguson, Leith, had her trial trip 
on the Firth of Forth. She was built for Messrs. Reyes 
and Co., Manilla, and has been specially designed and 
equipped for the mail and passenger service between 
Singapore and the tes Islands, and to run in con- 
nexion with the French Messageries Maritimes. The 
engines worked in a very satisfactory manner, and aspeed 
of about 12 knots per hour was attained. 














One of the first steamers built at Ayr was launched on 
the 13th inst. by Messrs. M‘Knight and M‘Creadie. She 
is a screw steamer of about 250 tons gross, is named the 
Elach Hall, and measures 125 ft. by 22 ft. by 10 ft. She 
is being supplied with her engines by Messrs. Lees, An- 
derson, and Co., Glasgow. 


On the same day, the trial trip of the screw steamer 
James, recently built at Grangemouth by Messrs. Dobson 
and Charles, took place on the Forth. She has been 
supplied with engines of 150 horse-power nominal, by 
Messrs. Hutson and Corbett, Glasgow, and is intended 
for the Mediterranean and coasting trade. A speed of 
11 knots per hour was attained on the trial trip, which 
was considered highly satisfactory. 


Last Saturday, a spar-decked steel screw steamer was 
launched by Messrs. Gourlay Brothers and Co., Dundee, 
a vessel of 1270 tons gross, and measuring 234 ft. by 31 ft. 
Gin. by 22ft. 6in. Classed 100 A 1 at Lloyd’s and owned 


by Mr. Charles Barrie, Dundee, she is being supplied by 
the builders with engines of 135 nominal horse-power, 
and with two steel boilers of a working pressure of 85lb. 
square inch. She is constructed for carrying water 


_ and her rudder and stern-post are also formed of 
steel. 


On Thursday (13th September) there proceeded to 
sea on her trial trip the s.s. Padang, built by Messrs. 
Raylton, Dixon, and Co., for the Steamship Company 
Insuline, of Amsterdam. Her dimensions are: 311 ft. 
length over all, 37 ft. beam, 25 ft. 9in. depth of hold, 
and she will carry about 3000 tons deadweight. Her 
engines of 250 horse-power are by Messrs. R. and W. 
Hawthorn, of Newcastle, and worked most satisfactorily 
on trip, giving a speed of 12? knots. 


On the 18th of September, 1883, the Tamaulipas, was 
launched by Messrs. Robert Napier and Sons, Glasgow, a 
handsome powerful and fast steamship for the Campania 
Mexicana Transatlantica. The dimensions are: Length 
between perpendiculars, 400 ft. ; breadth extreme, 44 ft.; 
depth, moulded, 32 ft. 6in.; gross tonnage, 4070 tons; 
class 100 A spar decked. The dining saloon affords ample 
accommodation for 150 people and the ship is also fitted 
for 1000 emigrants. The engines are of the triple expan- 
sion type, of 5000 horse-power supplied with steam by 
four double-ended boilers, the working pressure of which 
is 140]lb. The ship has been built under the superin- 
tendence of Mr. Elgar, of London. 


On the 19th of September, from the yard of Messrs. 
Raylton Dixon and Co., there was launched a vessel 
which has been built tothe order of Messrs. Jacob Chris- 
tensen and Co., of Bergen, Norway, and which at the re- 
quest of her owners, was named after her builder, 
Raylton Dixon. The vessel is 269 ft. in length, 35 ft. 9 in, 
in breadth, 24 ft. 3 in. depth of hold, and having a dead- 
weight carrying capacity of over 2600 tons. 


The same day Messrs Edward Withy and Co. launched 
from Middleton Shipyard, West stoped, a iron screw 
steamer, the China, of the following dimensions. Length 
between perpendiculars, 285 ft.; beam, extreme, 36 ft. ; 
depth of hold, 24 ft. 3} in. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—There was a considerable 
excess in the shipments of coal last month from Cardiff 
and Newport as compared with the shipments for August, 
1882, but a falling off in the Swansea shipments. The 
shipments were, to foreign ports :—Cardiff, 583,260 tons ; 
Newport, 124,395 tons ; Swansea, 88,344 tons; Llanelly, 
3151 tons. For August, 1882, the shipments were :— 
Cardiff, 485,276 tons ; Newport, 119,411 tons; Swansea, 
91,765 tons; Llanelly, 6079 tons. The coastwise ship- 
ments last month were :—Cardiff, 88,057 tons ; Newport, 
93,144 tons ; Swansea, 60,832 tons; Llanelly, 11,561 tons, 
For August, 1882, the coastwise shipments were :—Car- 





diff, 92,816 tons; Newport, 84,341 tons ; Swansea, 67,562 
tons; Lianelly, 11,505 tons. The iron shipments last 
month were :—Cardiff, 8675 tons; Newport, 11,194 tons ; 
Swansea, 944 tons. There were also shipped from Car- 
diff 1167 tons of coke and 11,899 tons of patent fuel ; from 
Newport, 270 tons of coke ; and from Swansea, 624 tons 
of coke and 34,605 tons of patent fuel. 


The Forest of Dean.—The returns of the coal and iron 
ore got in the Forest of Dean for the half-year ending 
June 30, 1883, show a considerable falling off as compared 
with the corresponding period of 1882. The fuel raised 
for the six months of the current year was 302,902 tons, 
against 359,258 tons for the same month last year. As the 
output for the December half of 1882 was 418,239 tons, it 
gives for the twelve months 777,497 tons. With regard 
to the iron ore, the win for the six months ending June 30, 
was 30,045 tons, against 35,554 tons for the six months end- 
ing June 30 last year, and with the six months ending 
December 31, of 32,491 tons, it shows the twelve months 
output of iron ore to be 68,045 tons, against 203,503 tons 
for the year 1873. 


Rates on the Taff Vale.—A meeting of the directors of 
the Taff Vale Railway was held on Thursday. The ques- 
tion of reducing the rates for carrying coal over the line 
came under consideration, and it was generally resolved 
that a reduction should take place. No decision was, 
however, come to as to the manner in which the reduc- 
tion should take effect as to its amount. 


South American Meat.—The screw steamer Loch Ard 
of Dundee, which docked at Cardiff on Friday, is a fine 
vessel of 838 tons net register, and has been constructed 
specially for the purpose of carrying dead meat from the 
River Plate to London. The refrigerating chambers leading 
forward to the main and fore holds are lined with woo 
and charcoal, and an engine of novel construction draws 
the air out of the chambers. The air is then compressed 
and driven through the holds containing the dead meat, 
the temperature maintained being often 70 deg. below 
zero. ~ ny David and W. Henderson, of Glasgow, 
constructed the engines under the patent of Mersrs. Bell, 
Coleman, and Co. Thesteamer will load a cargo of coal 
in the East Bute Dock for Monte Video, and after dis- 
charging will proceed to St. Nicholas to take her cargo of 
meat for London. The voyage out and home will occupy 
about three months. 


The South Wales Coal Field.—It is stated that negotia- 
tions by Mr. Davis, of the Ocean Collieries, for taking 
the finest tract of the South Wales coalfield, have been 
completed. 


Water Supply of Cardif.—A meeting of the Water Com- 
mittee of the Cardiff Town Council was held on Friday. 
The water engineer (Mr. Williams) submitted plans of 
the work about to be carried out at Llanishen, which 
consists of a storage reservoir to accommodate 300,000,000 

allons of water. It is probable that about two years will 
occupied in the construction of this reservoir. When 
completed it will be used temporarily for the storage of 
water from the present gathering ground; and by this 
means it is hoped that a large increase of the supply will 
then at once be obtained. In the mean time the work in 
the Taff Fawr will be proceeded with, and when it is 
finished the reservoirs at Llanishen will be utilised as 
storage reservoirs for the water from that source. In 
addition to examining the plans laid before them, the 
Water Committee discussed the clauses of a proposed Bill 
relating to the contemplated extension of the water works. 


The Bute Docks.—Mr. J. V. Thomas, of Cardiff, is 
about to introduce into the Cardiff Docks, by arrange- 
ment with Mr. W.T. Lewis, an auxiliary system of loadin 
coal and patent fuel into ships, by means of lighters pe 
cranes. By this system coal can either be tipped into 
boxes placed in barges at collieries, on the Guan 
Canal, in lighters or hulks at the dock side, taken thence 
alongside the ship, or the boxes which are made so that 
six of them, holding about 25 cwt. each, will fit intoa 
ten-ton truck, can be filled at the colliery, and trans- 
ported direct to the ship’s side, where, by means 
of specially designed cranes, they will be lifted from the 
lighters, and lowered into the hold of the ship. By this 
system a vessel can be loaded with coal or patent fuel 
at two, three, or four hatchways at the same time, either 
in the middle of the dock entirely by this means, or while 
she is being loaded at one hatchway under the tip in the 
usual way, she can be bunkered. Mr. Thomas calculates 
that, without difficulty, he could load from 700 to 800 tons 
by each crane every 24 hours, 


Hill’s Graving Dock.—A new graving dock, constructed 
by Hill’s Dry Docks and Engineering Company (Limited), 
at the Bute Docks, is completed, and was opened on 
Wednesday. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market,—Yesterday there was a 
large attendance on Change at Middlesbrough, many of 
the visitors connected with the Iron and Steel Institute, 
which is holding its autumn meeting in Middlesbrough 
this week, having come amongst the ironmasters, mer- 
chants, and brokers. There was, however, very little 
business done. For prompt delivery No. 3 g.m.b. was 
offered at 39s. per ton f.o.b., and for future delivery 3d. 
to 6d. per ton less was accepted, while for special brands 
6d. premium was still paid. Scarcely anything was done 
for future delivery. Hematite iron is unaltered, and 
49s. 6d. per ton is still the price of Nos. 1, 2, and 3 f.o.b, 
west coast ports. 


Engineering and Shipbuilding.—There continues to be 
on the Tyne, Wear, and Tees every indication of great 


briskness, but as we have previously stated orders ahead 
are getting scarcer, and asthe numerous launches take 
place there are vacant slipways left here and there. 


The Steel Trade.—Depression still characterises the 
steel trade. The power of production is far in excess of 
the demand, and prices are exceedingly low. 


The Proposed Lighthouse at Redcar.—There has been 
another communication from the authorities in London 
with reference to the proposed lighthouse at Redcar. It 
is now certain that the desired beacon will be constructed. 


The Salt Trade.—Messrs. Bell Brothers (Limited) have 
now seventeen evaporating pans in operation, and are 
making 500 tons of salt per week. Messrs. Bolckow, 
Vaughan, and Co. are progressing with their bore-hole at 
Middlesbrough. 

The Wages Question.—Arrangements are being made 
for bringing the wages question before the Board of 
Arbitration, and it is expected that it will be speedily and 
amicably settled. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Meeting of Ironworkers in Shefield.—A meeting of re- 
presentatives from the various iron works in the district of 
South Yorkshire was held on Monday at Sheffield. The 
meeting was called to hear from Mr. William Ellis, the 
South Yorkshire representative on the South Stafford- 
shire Mill and Forge Wages Board, his report of the 
meeting of the Board a week ago, also to consider the 
— of subscribing to the Board, the basis of the new 
sliding scale, and the advance of wages to be claimed 
before the arbitrator. Representatives were present from 
Messrs. John Brownand Co., Messrs. C. Cammell and Co., 
Messrs. S. H. Burrows and Sons, and Messrs. W. Cooke 
and Co. After discussion, the following resolution was 
submitted: ‘* That this meeting pledges itself to use its 
influence to induce all the men in this district to subscribe 
to the Board, and at once.” For this resolution 14 voted, 
and two were against it. It was therefore carried. The 
next point before the meeting was as to the new sliding 
scale. The following resolution was unanimously carried ; 
‘“That we be governed by marked bars as formerly with 
a shilling above foundage.” It was resolved, without 
opposition, ‘‘ That this meeting is of opinion that the 
selling price of iron warrants an advance of 9d. per ton 
on puddling and 74 per cent. on other work, and we 
hereby agree to ask for the same.” 

Proposed High Level Railway for Halifar.—On Monday 
a deputation representing the Halifax Town Council and 
the Halifax Chamber of Commerce waited upon the 
directors of the Hull and Barnsley Railway Company at 
Hull, to solicit their support to a scheme for providin 
Halifax with a high level railway, giving direct north non | 
south cammunication. The views of the deputation were 
stated by Mr. A. Arnold, J.P., who said that if the north 
and south communication afforded by this scheme was ob- 
tained, he felt sure that the necessary capital for the 
Huddersfield and Halifax extension of the Hull and 
Barnsley system would be readily obtained. The scheme 
was fully explained by Mr. W. B. Myers (of Messrs. 
John Fraser and Sons, engineers, Leeds), and Mr. Samuel 
Utley (of Messrs. Utley and Gray’s, surveyors, Halifax). 
The directors stated their agreement with the general 
views of the deputation. They looked upon the plan as 
perfectly feasible, and promised that it should have their 
support. The scheme will entail an outlay of over 
200,000/., and it will unite the lines of the four great 
companies which will have access to the town when the 
Hull and Barnsley authorised line is constructed. 


Proposed Advance in Miners’ Wages.—On Monday a 
meeting of the council of the Yorkshire Miners’ Associa- 
tion was held in the Miners’ Hall, Barnsley. Mr. Edward 
Cowey, Sharlston, President of the Association was 
chairman, and Messrs. B. Pickard, J. Frith, W. Parrott, 
and a large number of delegates were present. The 
question of the proposed advance of wages was brought 
before the council, and the most desirable mode of 
proceeding in order to get the advance. The first reso- 
lution affirmed that some advance of wages was due to the 
miners of Yorkshire, and that it was desirable to hold a 
conference of delegates for every colliery in Yorkshire on 
the subject. It was therefore agreed that a conference be 
held on Monday next at St. George’s Hall, Rotherham, 
on the subject, especially for deciding the amount of the 
advance which shall be sought. It was also decided that 
a conference be held in Manchester, on October 2, of 
1epresentatives of the districts which last year worked to- 
gether for obtaining the advance, viz., Yorkshire, Lanca- 
shire, North and South Staffordshire, Worcestershire, 
North Wales, Derbyshire, &c. It was further resolved 
that pit-gate meetings of the men be held at every colliery 
in Yorkshire on Wednesday, Thursday, and Friday, for 
the purpose of appointing delegates to the Rotherham 
conference, which will also be attended by Messrs. 
Pickard, Parrott, Frith, and Broadhead on behalf of the 
Yorkshire Miners’ Association. 

Messrs. William Jessop and Sons, Limited.—The di- 
rectors of Messrs. W. Jessop and Sons, Brightside Steel 
Works, have decided to recommend an interim dividend 
of 15s. per share, being at the rate of 5 per cent. per 
annum for the half-year ending June 30, 1883. ‘The 
dividend, which is at the same rate as at the correspond- 
ing period of last year, is payable on October 1. 


Exxctricity For Picnic Parties.—The Cumberland 
Valley Railway Company has built an electric light car, 
which will be used to supply the electric light to picnic 





parties along the line, 
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THE IRON AND STEEL INSTITUTE. 

In our article last week (vide page 264 ante), on 
the meeting of the Iron and Steel Institute at 
Middlesbrough, we were only able to deal fully 
with the proceedings at the first of the morning 
meetings, namely, that on Tuesday, the 18th instant, 
while of the other meetings which had taken place 
up to the time of our going to press we were only 
able to speak in general terms. We now propose 
to proceed with our detailed account of the week’s 
proceedings, and in the first place we must deal 
with the excursion made in the afternoon of the 
18th instant, to Messrs. Bolckow, Vaughan, and 
Co.’s steel works and blast furnaces at Eston. 


THE CLEVELAND STEEL Works AND BLAST 
FURNACES, 

The steel works of Messrs. Bolckow, Vaughan, 
and Co., at Eston—or the Cleveland Steel Works, 
as they are called—immediately adjoin the blast 
furnaces of the firm at Eston and South Bank, the 
latter range of furnaces being merely separated 
from the former by the Middlesbrough and Salt- 
burn branch of the North-Eastern Railway, which 
passes between them, and is connected with the sid- 
ings of both the works. The works are also con- 
nected by a private line with a fine jetty on the 
banks of the Tees, provided with ample appliances 
for the rapid unloading of foreign ore, &c., and for 
the shipment of rails. The steel works were com- 
menced in 1876, shortly after the firm had resolved 
to give up the works which they had previously 
had at Gorton, near Manchester, while in the 
following year, 1877, the manufacture of steel by 
the Bessemer process was started. From the very 
lirst, the works were laid out with a view of con- 
verting the molten iron from the blast furnaces 
into steel rails by the aid of the best mechanical 
devices which experience and engineering skill 
could suggest, and as they have been enlarged and 
developed this end has been kept clearly in view, 
and nothing has been allowed to stand in the way 
of improvements. As a result the works as they 
now stand are a magnificent example of modern 
practice, remarkable not merely for their vast size 
and enormous productive power, but also for the per- 
fection of their details, and for the evidences on 
all sides of the enterprising skill and energy with 
which they are controlled. 

The main buildings at the Cleveland Steel Works 
form a rectangular block made up of a series of 
parallel spans, the centre lines of the spans being 
at right angles to the direction in which the materials 
pass through the works. Thus, commencing at the 
western end of the works, the successive spans 
may be considered as devoted to the successive 
operations which the material undergoes during 
conversion from the product of the blast furnaces 
into finished rails, while longitudinally the ranges 
of shops may be regarded as divided by an 
imaginary line into two parts, of which the northern 
is devoted to the manufacture of steel by the basic 
process, and the southern—and older—part to the 
acid Bessemer process. 

At the time when the Eston works were planned 
the basic process was unknown, and the plant was 
originally laid out for the ordinary Bessemer pro- 
cess, it being proposed to erect—as has since been 
done—two pairs of 8-ton converters. It will be 
remembered that when the Iron and Steel Institute 
held their meeting at Barrow in 1874, a warm dis- 
cussion ensued as to the advantages and disadvan- 
tages—or we might even say the practicability and 
impracticability—of the system of supplying 
Bessemer converters with molten iron direct from 
the blast furnaces, a mode of working which, it is 
to be borne in mind, had been originally contem- 
plated by Sir Henry Bessemer. At Barrow very 
strong opinions were expressed on both sides by men 
of high standing in the steel trade, but as we pointed 
out at the time,* the balance of the evidence was 
decidedly in favour of the ‘‘ direct process,” as this 
method of working has been sometimes named. 
During the following years—1875-76—this system 
made steady advances in this country, and its 
advantages became generally acknowledged by our 
leading steel makers. It was used by Mr. E. 
Windsor Richards at Ebbw Vale, by Mr. Snelus, 
at Workington, and by Mr. E. T. Smith—originally 
one of its strongest opponents—at Barrow, and in 
each case with most satisfactory results. When, 
therefore, the Eston Works were planned, they 
were laid out for this mode of working, Mr. E. 
Windsor Richards designing the arrangements for 
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handling the metal, which we illustrated and de- 
scribed on pages 404 and 405 of our twenty-second 
volume. These arrangements were adopted for 
the converters put up for carrying out the ordinary 
Bessemer process, and in principle they have been 
adhered to in constructing the plant for the 
basic process. The blast furnaces employed in 
smelting iron for conversion into steel are raised 
so that a line running on the level of the 
floor of the steel works can be carried through 
a tunnel which runs underneath the pig-beds. 
On this line run the trucks carrying the ladles 
by which the molten iron is conveyed to the 
converters, the iron being run into the ladles 
direct from the blast furnaces through openings in 
the top of the tunnel just mentioned. The pig- 
beds are only used for casting any iron which it 
may be necessary to run at times when the steel 
works cannot take it. The ladles containing the 
molten iron are hauled by small locomotives to the 
steel works, and then raised by suitable hoists to 
the level of the converter stages, along which they 
are run into the proper positions for pouring into 
the converters. 

During the visit on the 18th instant the main 
interest naturally centred in the basic process, with 
the practical development of which the works at 
Eston have almost from its introduction been so 
intimately connected. This is not the place to trace 
the history of the basic process, but we may state 
a few facts concerning it which are of interest in 
connexion with its development at Eston. It will 
be remembered by many that Messrs. Thomas and 
Gilchrist prepared for the Paris meeting of the 
Institute in 1878 a paper ‘‘On the Elimination of 
Phosphorus in the Bessemer Converter,” this 
paper describing their earlier researches and experi- 
ments. The paper, however, was not read at Paris, 
but some copies were distributed, and by an error 
the first part of it was published in ENGINEERING* 
at the time, and attracted great attention, par- 
ticularly in Germany. Although the paper was 
not read at Paris, yet at that meeting the subject 
was brought by Mr. Thomas before the notice of 
Mr. E. Windsor Richards, the manager of the 
Cleveland Steel Works, and Mr. Richards, appre- 
ciating its importance, very shortly afterwards 
arranged to give it a trial. After examining into 
what had been accomplished by Messrs. Thomas 
and Gilchrist at Blenavon and Dowlais, Mr. 
Richards put up a pair of experimental 30cwt. 
converters at Eston, and then commenced an exten- 
sive series of trials—some successes and some 
failures—which tested the skill and perseverance of 
all concerned in them. It was not merely the 
details of the basic process itself which had to be 
worked out, but the difficulties of preparing and 
applying the basic materials used for the linings of 
the converters. At length the energy and per- 
sistence of those engaged in the development of the 
system were rewarded with success, and on April 4, 
1879, two successful charges were worked in the 
presence of anumber of visitors. Shortly after one 
of the 6-ton converters at Eston was relined for the 
basic process and a fair degree of success was ob- 
tained with it, the result being that when at the 
next meeting of the Iron and Steel Institute, in the 
spring of 1879, Messrs. Thomas and Gilchrist’s 
paper were read, the value of the process for the 
treatment of phosphoretic irons in the Bessemer 
converter—a process first actually used by Mr. 
Snelus, and independently worked out by Messrs. 
Thomas and Gilchrist—might be said to have been 
fairly proved. Thenews of what was being done at 
Eston naturally created great excitement abroad, 
and from the United States, from Belgium, Ger- 


many, France, and Austria requests for further in- | 


formation poured in upon Messrs. Bolckow, Vaughan, 
and Co., who had in many cases the most unreason- 
able demands made upon them. From that time 
to the present the practical details of the process have 
been steadily improved until, under the fostering 
care and energy of Mr. E. Windsor Richards, it 
has attained at Eston the grand development 
which the visitors had an opportunity of witnessing 
last week. 

There are now at the Cleveland Steel Works six 
converters, each of 15 tons capacity, devoted to the 
basic process. These converters are disposed in 
two groups of three each, the whole six converters 
being in one straight line, and each group having 
in front of it ashallow double pit in shape somewhat 
like the letter QQ, and provided with two hydraulic 
ladle cranes. The section of the building contain- 








* Vide ENGINEERING, vol. xViii., p. 196. 


* Vide ENGINEERING, vol. xxvi., p. 262, 
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ing the converters and pits is spanned by steam 
travelling cranes by which converter bottoms, &c., 
can be lifted, and by which the charges of lime are 
brought to the converters in suitable iron hoppers. 
At the back of the converters and at a convenient 
height runs a charging stage, along which are con- 
veyed to the converters in ladles mounted on car- 
riages, the charges of molten iron from the blast 
furnaces, and from which the converters also receive 
the additions of hematite and spiegel. The staging 
is provided with the necessary hoists, and behind it 
again isa space devoted to the preparation of the 
converter bottoms, hoods, &c., the plant in this 
department including mortar mills for the mixing of 
the magnesian limestone with tar, large ovens for 
the firing of the bottoms, &c. The bottoms we may 
mention are rammed by hand, the men using red- 
hot bars for rammers, and the tuyere holes for the 
blast being formed by iron cores inserted in the 
mould. The material is well rammed around these 
cores, and the latter are asa rule knocked out before 
the bottoms are fired. 

Returning to the front of the converters, it will 
be readily understood that by the arrangement of 
ladle cranes above mentioned, either crane can 
command two converters. The processes of pour- 
ing from the converter to the ladle, and the sub- 
sequent teeming of the steel into the moulds, are 
the same as in the ordinary Bessemer process, but 
the quantity of slag to be dealt with is much 
greater—being about one-third the weight of the 
steel—and itis the practice to pour off a great por- 
tion of this slag from the converter immediately 
after the ‘‘after blow” as it is called (this being the 
name given to the part of the blowing which lasts 
after the elimination of the carbon), and prior to 
the addition of the spiegel. 

The rail ingots cast are 153 in. square, and vary 
in weight from 1} to 1} tons according to the 
section of rail to be rolled. As soon as possible 
after teeming, they are taken from the moulds, 
placed on trolleys and run off by small locomotives,* 
running on lines of 3ft. gauge to the range of gas 
furnaces, where they are wash-heated, or rather 
where their heat becomes equalised throughout, the 
amount of real heating done in these furnaces 
being comparatively small, and there being it must 
be borne in mind no subsequent heating whatever. 

After having remained a sufficient time in these 
furnaces, the ingots are drawn out by a very simple 
arrangement of hydraulic gear, each ingot as drawn 
being received by a trolley which is at once towed 
off by one of the small locomotives to the cogging 
mill. The cogging mill is a reversing mill with 
48 in. rolls, and here in the course of eleven passes 
the ingot is rolled down from 154 in. square toa 
bloom 8 in. square. The cogging rolls have six 
grooves, the ingot making two passes through each 
groove, except the last. After the first pass through 
each groove is made, the rolls are screwed down 
for the return pass, and then released again before 
the first pass is made through the succeeding groove, 
and so on. 

From the cogging mill the bloom is conveyed to 
a powerful horizontal shearing machine, where it is 
cropped and delivered on to a narrow-gauge trolley 
placed on a line below the level of the floor of the 
mill. One of the small locomotives running on 
a parallel line of rails is then attached to this 
trolley. and tows it up a short gradient to the mill 
floor level, and runs it along at great speed to the 
finishing mill. 

This is a reversing mill driven by a pair of 
engines attached to it direct, and it has a set of 
roughing and a set of finishing rolls each 30 in. in 
diameter. After the partially formed rail has made 
six passes through the roughing rolls a series of 
chains running in grooves below the floor level, and 
furnished with horns projecting above that level, 
are brought into use, and transfer the rail laterally 
to the finishing rolls, through which six more 
passes are made. On leaving the rolls after each 
pass the rail is received on rollers, which are 
allowed to roll through a limited range on slight 
inclines, so that the rail resting on them has a 
constant tendency to feed itself down to the rolls. 
During the later passes, to economise floor space, 
the incline receiving the rail is carried up at a con- 
siderable angle above the floor so as to allow of 
traftic passing beneath it. Rails up to 150 ft. long, 
or upwards are dealt with at Eston with as much 





* The handy little locomotives used at Eston were con- 
structed by Messrs. Black, Hawthorn, and Co., of Gates- 
head, and we illustrated one of them in vol. xxv. of En- 
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ease as shorter lengths, and, at the time of their 
visiton the 18th inst. the members of the Iron 
and Steel Institute were able to see rails about 
126 ft. long rolled off steadily rail after rail 
without the slightest hitch of any kind, the time 








occupied in making the twelve passes through the 
roughing and finishing rolls being 80 seconds only. 
This is magnificent work, yet so smoothly did all 
the operations proceed that it was difficult to 
realise that the mill was turning out finished rails 
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WINDING ENGINE FOR THE IMPERIAL COAL MINES, JAPAN. 


CONSTRUCTED FROM THE DESIGNS OF MR. G. S. BRINDLEY, ENGINEER, JEDDO, 
(For Description, see Page 296). 








































































and Co., of Leeds. They were originally compound 
engines, and in its compound form the first of these 
engines put down was illustrated by us on two 
two-page engravings published with our numbers 
of May 17 and 31, 1878, and described on page 430 
of our twenty-fifth volume. The engines were sub- 
sequently altered to non-compound in order to 
obtain more prompt handling, and the piston valves, 
which were originally below the cylinders, were 
placed on the top of the latter. The engines have 
| very heavy work to do, and do it well. 

From the finishing mill a series of live rollers 
convey the rail to the saw, where it is cut into 
| lengths as required. In the form of hot-saw used at 
| Eston a massive framing carries a pair of diagonal 
| engines from pulleys, on the raised crankshaft of 
| which belts are led off to pulleys on the saw spindle 
| situated a little above floor level. The whole fram- 

ing with engines and saw is mounted on wheels and 
| moved forward at each cut. 

From the saw the rails are run forward on to the 
| rail benches near the middle of the length of 
| the latter, a neat arrangement, worked by a small 
| pair of engines, enabling them to be pushed along 

the benches to the right or left as may be required. 
| Running over the range of hot rail benches also is 
| a powerful travelling crane, by which bundles of 
| rails can be easily transferred from one part to 
| another as may be necessary to suit the working of 
| the men at the straightening presses. 


| The hot rail benches are at such a level that the 


| rails can be readily run off from them to the 
| straightening presses, and after being straightened 
| they are passed on to the rail-ending machines and 
the drilling machines, being finally delivered at 
| the western end of the works. Of the rail-finish- 
| ing plant it is unnecessary to say more here than 
| that it is admirably arranged, and comprises first- 
| class machinery for the several operations to be 
| perfomed. 

| So far we have been speaking of the basic 
| side of the works only. On the side devoted 
|to the acid, or ordinary, Bessemer process, the 
arrangements are very similar. In this case, 
however, there are four converters of eight tons 
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about 5000 tons of Bessemer steel per week are 
being turned out at Eston by the two processes. 

The blast for the converters is supplied by four 
vertical blowing engines, three of these having been 
made by Messrs. Daniel Adamson and Co., while 
the fourth was constructed by Messrs. Bolckow, 
Vaughan, and Co. themselves. The Siemens wash- 
heating furnaces are altogether twelve in number, 
and are each 25 ft. long by 10 ft. wide, and 
provided with four doors; they are both charged 
and drawn by hydraulic machinery. The steam 
required in the works is supplied by 42 Lancashire 
boilers all made of steel. Of the blast furnaces we 
need at present only say that there are nineteen, of 
which ten are fitted with Cowper hot-blast stoves. 

We have in the foregoing columns given but an 
outline description of Messrs. Bolekow, Vaughan, 
and Co.’s magnificent works at Eston, and the 
space at our disposal will not permit of our at pre- 
sent doing more than this. We trust, however, that 
we have been able to give some idea of the productive 
power of these works, and of the skill with which 
that productive power is turned to the best account. 
In the completeness of their arrangements for the 
rapid handling of the material in the course of 
manufacture with the minimum of hand labour, 
the Cleveland Steel Works are probably unequalled 
in the world, and the impression received during 
the inspection last week will, we are certain, long 
be remembered by all who took part in the visit to 
Eston. 

Hypravtic CRANES FOR STEEL Works. 

On the resumption of the meeting on Wednesday 
morning, the 19th instant, the first paper read 
was one by Mr. R. W. Daelen, of Diisseldorf, 
‘““On Different Systems of Hydraulic Cranes 
for Bessemer Steel Works,” and this was 
immediately succeeded by a paper by Mr. T. 
Wrightson, of Stockton, ‘‘On a New Centre Crane 
for Bessemer Steel Works,” the two papers being 
discussed together. Mr. Daelen’s paper we pub- 
lish in extenso on page of 297 our present issue, 
while Mr. Wrightson’s paper, which describes 
a crane with a very ingenious balancing arrange- 
ment, we shall also publish in extenso as soon as the 
necessary diagrams are prepared. It would be 


difficult to give a clear idea of Mr. Wrightson’s 
arrangement of crane (which has been employed 


at the North-Eastern Steel Works) without the aid 
of illustrations, but as a key to some of the re- 
marks made in the course of the discussion we may 
say that amongst the leading features of the arrange- 
ment are the following: First, that the crane has 
an attachment to the roof overhead, to reduce the 
amount of foundation required ; second, that both 
the cylinder and ram turn on a steel pivot, so that 
the ram has not to be turned within the cylinder 
when the crane is sweeping round; third, that 
the cylinder rises and falls on a fixed ram, this 
ram having different areas at the upper and lower 
ends; and, fourth, that the strong horizontal 
girder which carries the ladle and counterweight 
1s allowed a slight rocking motion at its attachment 
to the vertical cylinder, while its ends are connected 
by chains, passing over pulleys at the head of the 
crane-post, to a heavy balance weight surrounding 
that post; the effect being that that end of the 
girder which preponderates falls slightly, thus 
tightening the chains attached to it, and receiving 
the pull of the balance weight, the chains leading 
to the other end of the girder being at the same 
time correspondingly slackened. In this way a 
balancing action is automatically obtained, and the 
overturning movement acting on the crane is cor- 
respondingly reduced. 

The discussion on Mr. Daelen’s and Mr. 
Wrightson’s papers was opened by Mr. E. Windsor 
Richards, who commended Mr. Wrightson’s crane as 
ingenious and practical, but remarked that, as far as 
its safety was concerned, he did not regard it as afford- 
ing any further safeguard than the ordinary arrange- 
ment, if from the bursting of a hydraulic pipe or 
the carelessness of a man, the crane ran down while 
steel was being teemed. In such acase the crane 
would strike on the ingot moulds and throw just 
the same strain on the centre post as would in the 
ordinary crane be thrown upon the ram below. He 
added that it would be of much use to steelmakers 
if the crane could be made to act as a weighing 
machine and show the weight of steel remaining in 
the ladle, and he suggested that Mr. Wrightson 
might with advantage consider this point. 

The next speaker was Mr. Benjamin Walker, of 
Leeds, who agreed with Mr. Richards’ remarks as 
to the chances of accident from the bursting of a 








hydraulic pipe, while he condemned as very incon- 
venient in a steel works, the system of giving the 
ladle crane an attachment to the roof as advocated 
by Mr. Wrightson. He (Mr. Walker) had, he re- 
marked, made hydraulic cranes to carry 15 tons 
with a sweep of 35 ft., without resorting to any 
roof attachment. and he maintained that by the use 
of concrete foundations it was possible to construct 
such cranes more cheaply with a floor fixing only. 
The saving of water effected by Mr. Wrightson’s 
arrangement was not, he considered, so good as 
in his (Mr. Walker’s) own, which was described in 
Mr. Daelen’s paper. Of the centre cranes put up 
during late years in Europe eight-tenths were pro- 
vided with side lifting rams, so that the weight to 
be lifted can be controlled, the single-ram pattern 
becoming almost obsolete. Chains he described as 
the greatest curse of the hydraulic engineer, and 
he condemned the use of them in Mr. Wrightson’s 
crane. Armstrong’s cranes, he remarked, did lift- 
ing well, but they were quite untitted for use in a 
steel works, where they were liable to receive coat- 
ings of slag. He hadseen one of his centre cranes 
at work with 6 in. of slag on it. As regarded 
weighing the steel he had made steelyard weighing 
apparatus for ingots for Mr. Martin. At the pre- 
sent time, when every small saving was important 
in steelmaking, he regarded it as advisable that the 
racking in and out of the ladle on the centre crane 
should be done by hydraulic power and not by 
hand. Mr. James Reilly was adopting an arrange- 
ment of this kind in the extension of the works of 
the Steel Company of Scotland. If the use of Mr. 
Gjer’s system of soaking pits extended, as it ap- 
peared likely to, it would be necessary to provide 
ingot cranes with a long reach, but there was no ditti- 
culty in doing this without resorting to an overhead 
attachment. The only difficulty at present was to 
make a manufacturing protit out of hydraulic 
cranes. 

Mr. G. J. Snelus remarked that at Workington 
they had almost every variety of hydraulic crane 
referred to in Mr. Daelen’s paper. They had started 
with the original Bessemer crane, and had some 
still working, and these were perhaps on the whole, 
on account of their simplicity, the most satisfactory 
of any. The only difficulty was with the bottom 
gland, which, being in a pit, was awkward to get at 
and liable to be neglected. They had also at Work- 
ington a crane in which the cylinder slides on a 
fixed post; but the dirt which collects on the latter 
gives rise to great frictional resistance against 
turning. They had also several on Mr. Walker's 
principle, and had had very little difficulty with any 
of them. He had lately tried to do away with deep 
pits, and had adopted Mr. Gjer’s plan of repouring 
from one ladle to another, and this had necessitated 
the use of a crane with a long rake (the pit being 
40 ft. in diameter), stayed from the roof. He 
agreed with Mr. Richards’ remarks as to the de- 
sirability of weighing the ingots, and he had lately 
been doing something in this direction, but through 
a fault in the arrangements, and being busy with 
other matters, he had not proceeded with his ex- 
periments. To weigh the steel he had transferred 
the ladle to a small carriage running on a circular 
railway laid around the pit, the carriage being 
hauled by a small hydraulic engine. The carriage 
was in reality a weighing machine which had been 
fitted up by Messrs. Pooley in a manner which enabled 
the weights of the ingots to be read off very promptly 
and accurately. The weighing machine worked per- 
fectly, and would turn with the addition of } cwt. 
when loaded to 10 tons in addition to the weight of 
the ladle, &c., but owing to the splashing of steel on 
the rails he had found it very difficult to drive the 
carriage round the sharply curved line. Hence the 
matter was at present in abeyance. Mr. Wright- 
son’s crane he considered a good arrangement, but 
he agreed with Mr. Walker that the use of chains 
was undesirable, and he suggested that tie-rods 
should be used instead. He also considered that 
it would be better to apply gear for turning the 
crane by power. 

Mr. Martin, of Dowlais, remarked that some of 
the worst accidents in steel works resulted from the 
fracture of hydraulic pipes, and he considered it 
very desirable to guard against the effect of such 
failures as much as possible. In the United States 
he had seen an arrangement to prevent a centre 
crane from being tipped by striking the ingot 
moulds in the event of its running down. The 
crane was stopped so that it just cleared the moulds. 

The next speaker was Sir Henry Bessemer, who 
observed that his arrangement of the hydraulic crane 





had been schemed some twenty-five years ago, when, 
with tyres at 50/. and rails at 16l. per ton, a few 
strokes more or less of the hydraulic pump was not 
considered of consequence. Nevertheless he had at 
that time devised arrangements to save water while 
retaining a sufticient diameter of central ram to se- 
cure the desiredstrength. One of these arrangements 
consisted in the use of the differential ram, while 
another, which he had proposed but not actually 
used in practice, turned to account the action of 
a jet of high pressure water in producing an 
induced current. The water was to be delivered 
into the lifting cylinder through a jet arranged so 
that other water was drawn in with it, the action 
ofthe jet adjusting itself to the resistance opposed 
to the movement of the ram. He had also patented 
an arrangement of centre crane, in which the vary- 
ing overturning movement of the weight of steel 
in the ladle was compensated for by moving the 
balance weight radially. Of course it would be 
quite easy to provide for this being done by power. 
In reply to a query from Mr. E. A. Cowper, he 
added that he had not contemplated weighing the 
steel by means of the arrangement of crane last 
mentioned. 

Mr. Daelen then replied briefly, and remarked 
that in his paper he had pointed out the most 
important feature to be regarded in a hydraulic 
crane, whatever might be the system on which 
it was constructed. He considered that the 
best way to attain the desired conditions, 
and to, at the same time, secure economy of 
water, was to reduce the weight of the moving 
parts or dead weight of the crane as much as 
possible. 

Mr. Wrightson then also replied to the discussion, 
and with reference to the remarks which had been 
made regarding the danger arising from the fracture 
of a hydraulic pipe, he remarked that in the crane 
he had described this was met by astop piece which 
prevented the ladle from striking the ingot moulds, 
and by the freedom of his crane platform, which 
prevented cross strains being thrown upon the crane- 
post. The openings through which the water entered 
and left the crane cylinder were also so arranged that 
they were gradually shut off as the crane fell. In 
the crane with a moving cylinder which had been 
referred to by Mr. Snelus the ram was fixed and the 
cylinder turned upon it, and hence the frictional 
resistance was naturally great when the ram be- 
came dirty. In his (Mr. Wrightson’s) crane this was 
avoided by allowing the cylinder and ram to turn 
together on steel pivots. He believed that his crane 
contained the elements of a good weighing machine, 
and he would certainly give his attention to this 
point, as suggested by Mr. Richards. The only 
objection he had to the mode of balancing described 
by Sir Henry Bessemer was that it required adjust- 
ment, whereas in his (Mr. Wrightson’s) crane the 
balancing action was entirelyautomatic. As regarded 
Mr. Walker’s remarks, it would, he thought, be 
found, if they looked into the matter, that the 
number of parts in his (Mr. Wrightson’s) crane 
was less than in the three-ram cranes which Mr. 
Walker advocated. The chains he used were not 
so objectionable as had been stated. In his crane 
at the North-Eastern Steel Works, he had substi- 
tuted wire ropes for chains for the greater part of 
the length required, the remainder of the length 
which passed over the top pulleys being made up 
of specially constructed pitch chains and not of 
ordinary link chains. As the balance weight was 
suspended from four chains, any one of which was 
amply strong enough to carry it, he did not see that 
any risk wasrun. Moreover, it must be borne in 
mind that thousands of tons were every day lifted 
by chains, and the thorough way in which the 
working of chains was understood was a guarantee 
against danger. 

On the motion of the President, hearty votes of 
thanks were accorded to Mr. Daelen and Mr. 
Wrightson for their papers. 


Hort-Buiast STOvES AND Biast FuRNACE 
CONSTRUCTION. 


As stated by us last week, the next paper read 
was one ‘* On Recent Improvements in ‘ Cowper 
Stoves,’” by Mr. E. A. Cowper, of London, and 
this was followed by one ‘‘ On Blast Furnace 
Economy in Relation to Design,” by Mr. R. How- 
son, of Middlesbrough, the two papers being 
discussed together. Mr. Cowper’s paper was pub- 
lished by us in eatenso on page 254 of our last issue, 
and we shall in an early number similarly publish 
Mr. Howson’s communication. The discussion, 
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which wascommenced on the morning of the 19th 
inst., was interrupted by the sad news of the 
disaster at the North-Eastern Steel Works as re- 
ported by us last week, but it was resumed on the 
following day, when it occupied the whole of the 
morning meeting, no other papers being read. It 
will be convenient that. in dealing with this dis- 
cussion we should treat of the whole of it con- 
ecutively, leaving the excursions and visits to 
works which occupied the afternoon of the 19th 
inst. for subsequent notice. 

The discussion was opened by Mr. Charles Coch- 
rane, who remarked that it might interest the 
members to know what progress had been made at 
his works in economising coke in the blast furnace. 
In 1855 they had started with furnaces of 7000 cubic 
feet capacity, and at that time they were using 
39.64 ewt. of coke per ton of iron, the blast being 
of a temperature between that of melting lead and 
melting zinc. In 1856 the consumption of coke 
per ton of iron had been reduced to 37.15 ewt., 
and in 1857 to 33.87 ewt. Taking, then, quin- 
quennial periods the consumption had been in 1862, 
31.82 ewt. ; in 1867, 29.66 cwt. ; in 1872, 23.33 cwt. ; 
in 1877, 22.04 cwt. ; and in 1882, 21.18 cwt., this 
being the average consumption in all the furnaces, 
large andsmall. They had, however, two furnaces 
of 20,000 cubic feet capacity, and two with a capa- 
city of 34,000 cubic feet, and if they separated the 
performances of these they got for the year 1882, 
an average consumption of 22.77 cwt. for the small 
and 19.38 ecwt. for the large furnaces. The per- 
formance of the large furnaces represented their 
most recent practice, and they were therefore en- 
titled to consider that since 1855 they had reduced 
the coke consumption per ton of iron from 39.64 ewt. 
to 19.38 cwt., asaving of no less than 20.26 ewt. 
This had been effected partly by enlarging the fur- 
naces and partly by the use of blast heated to very 
high temperatures in Cowper stoves ; and if he was 
asked how the saving should be apportioned, he 
should give credit for more than half of it to 
Mr. Cowper. There were now, he remarked, a 
great variety of firebrick stoves in use, and it was 
desirable to have some definite mode of judging of 
their respective values. In many of these stoves 
there was, he considered, too much brickwork, and 
in others an excess of air space, the investigations 
of the subject which he had made leading him to 
the conclusion that the best results were obtained 
when the capacity of the stoves was equally divided 
between air spaces and brickwork. Mr. Cochrane 
then proceeded to state his objections to several of 
the stoves now before the public, and added that he 
considered the new Cowper filling (illustrated by 
Fig. 2. on page 254 of our last number) the best 
which could be adopted. The cleaning of the 
Cowper stoves had at first been a difficulty, 
but this had been quite overcome, and it now 
occasioned no trouble whatever. They had at 
the Woodside works a pair of stoves which 
had run six years and seven months without 
causing any difficulty, any dust deposited being 
very easily dislodged by firing a small charge of 
powder. Subsequently they ran two furnaces with 
one pair of stoves, giving an extra supply of gas, 
and these had run three years and one month, and 
had only had a ‘stoppage of 814 hours for cleaning. 
Even this stoppage had been unnecessary, in view 
of what they now knew of the management of 
these stoves. The dust in this instance failed to 
be dislodged by the ordinary ‘‘ gun,” but by alter- 
ing the bore from { in. to 1} in., increasing the 
charge of powder, and modifying the mode of 
firing (the charge being ignited in front instead 
of at the rear), they dislodged the dust effec- 
tively. Any scale which formed on the bricks 
was removed by cleansing rods made of 3-ft. 
lengths of iron pipe screwed together, these being 
used without taking off the blast. The Whit- 
well stoves as now constructed had, he con- 
sidered, attained to within 5 per cent. of the 
Cowper stoves, and if the makers went further and 
constructed them exactly like Cowper’s they could 
attain the same results without going to the height 
of 76 ft, with these stoves as they now did. Mr. 
Cochrane also referred to an able memoir M. 
Remaury lately published on hot blast stoves and 
said it contained much valuable information. M. 
Remaury was, however, in error in supposing that 
Mr. Cowper’s arrangement necessitated the use of 
three stoves of which one was laid off for cleaning, 
whereas with Whitwell stoves two only were neces- 
sary; in reality no third Cowper stove was re- 
quired. As regarded Mr, Howson’s paper he con- 








sidered that the old furnace, of which Mr. Howson 


gave a diagram, was hopelessly scaffolded. Scaf- 
folding he considered was a function of driving, and 
if a furnace was driven properly scaffolding did not 
occur. He could not agree with Mr. Howson that 
they had been working by mere rule of thumb in 
the Cleveland district ; as a matter of fact the 
forms of furnaces had been very carefully con- 
sidered. Mr. Howson had stated that furnaces 
decreased in efficiency as they got older, but he 
(Mr. Cochrane) knew of furnaces the performance 
of which had steadily improved for the past eight 
years, and heanticipated a still further improvement. 
As regarded the curved outline of furnace of which 
Mr. Howson had spoken favourably, furnaces had 
been made with such an outline extending in a 
single curve right down to the hearth. A furnace 
must be gathered in at the bottom to get a reason- 
able size of hearth, and at the top to bring the 
charging arrangement within convenient dimen- 
sions, but if it was not for satisfying these condi- 
tions no doubt a parallel furnace would work well. 
The distribution of the coke and ore recommended 
by Mr. Howson—namely, the placing of the ore in 
the centre and the coke around it—he condemned 
as both impracticable and undesirable. It was, 
he maintained, preferable that the coke and ore 
should be mixed. In reply to Mr. Hickman, he 
added that his firm had commenced the use of the 
Cowper stoves in 1861. 

Mr. Alfred Hickman, of Wolverhampton, who 
spoke next, stated that he considered that scaffold- 
ing was caused by a furnace working on one side, it 
being due, not to the ore coming down without the 
coke, but from the material coming down with the 
blast in an insufficiently prepared state. He liked 
the curved outline of furnace commended by Mr. 
Howson, but not for the reason which Mr. Howson 
set forth, namely, that it was without boshes, but 
because the boshes were so high. The chief wear 
of a furnace took place at the boshes, and when 
these became too much worn the furnace had to be 
blown out. He had once made, as an experiment, 
a furnace with horizontal boshes, and it was the 
very worst furnace he ever knew. His experience 
was that a furnace worked best with the coke and 
fuel disposed in layers and with large charges. He 
condemned Mr. Howson’s proposed arrangement of 
the materials. 

Mr. Charles Wood, of Middlesbrough, stated 
that as he believed he was the last person in the 
district who had adopted the Cowper stoves, he 
might be supposed to have got the latest improve- 
ments. They had at their works two furnaces 
completely isolated, one with the Cowper and 
one with pipe stoves, these furnaces being 65 ft. 
high by 24 ft. in diameter at boshes. The furnace 
with Cowper stoves had only been in blast two 
months since these stoves were fitted, but a portion 
of that time it had been on slack blast, and even now 
was not on full, so that it was not possible yet to 
judge fully of the effect of the stoves. Even under 
these conditions, however, the report for the last 
fortnight had shown that the furnace with Cowper 
stoves had been working with an average of 
20? ewt. of coke per ton, against 24} cwt., which 
was the average with the pipe stoves. Moreover, 
the quality of the iron had improved 1 to 13 
numbers. The Cowper stoves had been applied to 
a furnace which was six years old, and they would 
no doubt have given even a better result with a 
new furnace. 

It was at this point that Mr. Wood’s observations 
were interrupted by the news of the disaster at the 
North-Eastern Steel Works—news which, as we re- 
corded last week, le? to the adjournment of the 
meeting. On the resumption of the discussion on the 
following day (Thursday, the 20th inst.) Mr. Wood 
continued his remarks, and stated that with the 
Cowper stoves, to which he had referred, they 
found a variation in the temperature of the blast to 
the extent of from 150 deg. to 180 deg. only. The 
usual blast temperature was from 1650 deg. to 
1700 deg., but he had had it higher. Contrary to 
Mr. Cowper’s advice he had altered the size of the 
tiles used in the stoves, but the results had been 
perfectly satisfactory. He agreed with Mr. How- 
son’s reasons as to why a new furnace should work 
better than an old one. In designing a furnace 
the dimensions of the hearth should be determined 
from aconsideration of the size and number of the 
tuyeres and the pressure of the blast, orin other 
words from the amount of air blown into the fur- 
nace. If this point were attended to and the blast 
kept up steadily, there would be no trouble from 





scaffolds. As bearing on this matter he instanced 
the case of a furnace which had worked most satis- 
factorily, making 500 tons per week. On account 
of strikes the temperature of the blast was re- 
duced when a seaffold began to form and extra 
coke had to be introduced to melt down the scaffold. 
Before this was satisfactorily accomplished the 
coke was increased from 223 cwt. to 27 cwt. 
per ton of iron. In furnaces working badly 
the quality of the iron varied considerably, being 
sometimes grey—even glazed—then white, and so 
on. This did not happen with furnaces working 
regularly. He had found that furnaces with thick 
walls burnt out at the boshes, their diameter even 
increasing from 14 ft. to 19 ft. half way up the 
boshes, and from 24 ft. to 29 ft. at the top of the 
latter. The bad distribution of the blast which 
then ensues only increases the evil. In a paper* 
which he had read before the Institute in 1875, he 
had shown that by making the boshes of a furnace 
thin—only 2 ft. thick—the shape would be main- 
tained, and the consequence was that furnaces so 
constructed worked steadily and gave very little 
trouble from scaffolding. The hearthalso remained 
the same size. In thick walled furnaces he had 
found the fire follow back so as to even burn clean 
through the buttresses. Mr. Howson had remarked 
in his paper that in some cases he had found the 
consumption of coke increase and in others remain 
practically unaltered with the age of the furnace. 
In cases where the latter state of affairs existed it 
would probably be found on examination that the 
hearth had retained its shape. 

Mr. Edward Williams remarked that the subject 
of blast furnace economy was of the utmost im- 
portance to them, and that in discussing it, it was 
most desirable that they should have to deal with 
actual facts. The figures quoted by Mr. Cochrane 
were not, he considered, such as could be sustained. 
He had had experience in the district for nineteen 
years, and he knew that in Messrs. Bolckow, 
‘Vaughan, and Co.’s first furnace they used a little 
over 33 cwt. of coke per ton of iron, and made 
about 170 to 180 tons per week. By various altera- 
tions this consumption was gradually brought down 
to 23 ewt., which he thought might be regarded as 
about the present average consumption in the 
district. At Messrs. Bolckow, Vaughan, and Co.’s 
furnaces some of the Cowper stoves were now in 
use, but he did not know the results. Mr. Coch- 
rane had attributed a saving of over 10 ewt. of coke 
per ton of iron to the Cowper stoves, but in the case 
of the furnaces above referred to when the consump- 
tion had come down from 33 cwt. to 23 cwt., there 
had been no change of stoves. At his own five 
furnaces working with cast-iron pipe stoves they 
were using 22? cwt. of coke per ton of iron, and he 
had come to the conclusion that it would not pay 
him to take out his forty-pipe stoves and apply 
firebrick stoves, although he would use firebrick 
stoves of some kind if he were laying down new 
works. It struck him as curious that the Whitwell 
stoves appeared to have passed away in silence ; 
his experience of them had been that they worked 
well and could be cleaned easily. He did not 
believe that any firebrick stove could be worked 
for a length of time without requiring elaborate 
cleaning ; no doubt the plan of opening a valve 
and making a great puff would do some good, but 
only locally. There was some dirt which could 
only be removed by scraping. If any one was 
putting up new blast furnaces he would advise 
them to employ firebrick stoves and to provide for 
thorough cleaning. He agreed with much that Mr. 
Howson had told them in his paper. It was 
to be borne in mind that an increased capacity 
of furnace did not necessarily mean an economy 
of coke, for sometimes it had the reverse effect. 
What he considered as essential was that the 
increase in the capacity of the furnace should 
be obtained by adding to its height. The Tre- 
forest furnace, which was designed by the late 
Mr. Menelaus, had worked as described by Mr. 
Howson. The increase of fuel in 1881 was, 
however, due to the fact that they had been 
‘‘improving” the make of coke. Directly the coke 
was ‘‘improved,” up went the consumption } ewt. 
per ton. He did not assert that the ‘‘ improvement” 
of the coke was the cause of this, but there was the 
coincidence for their consideration. The Treforest 
furnace, he added, worked with about the weakest 
blast in the country ; they do not grumble at 31b. 
pressure, because they seldom get it—it is more 








~* “On Further Improvements on Blast Furnace 
Hearths,” vide ENGINEERING, vol. xx., page 202, 
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generally 241b. They were now going to ‘‘ improve” | 
this, and at some future time he would tell the | 
Institute the result. In conclusion, he observed | 
that if they put up cast-iron stoves of good design 
and ample surface they would not be far behind- | 
hand in the race, but with bad cast-iron stoves | 
they would come to grief, and deservedly. 

Mr. William Whitwell, of Stockton, who spoke 
next,{denied that the Whitwell stoves (which were | 
invented by his late brother) had ‘‘ passed away in | 
silence” as had been stated; but little had been 
heard of them because they were so successful. 
He commended Mr. Howson’s paper and agreed 
with him that there had been a good deal of rule- 
of-thumb work in designing blast furnaces. He 
denied that the economy quoted by Mr. Cochrane 
was either wholly or in the main due to hot blast. 
In the ninth and eleventh years of the life of their 
furnaces at Thornaby they had reduced the coke 
consumption from the 31.09 cwt., which it was 
originally, to 24.03 cwt., and 24.25 ewt. in the 
successive years, the furnaces being 60ft. high by 
25 ft. bosh, and being then worked with pipe stoves. 
They had had to rebuild their furnaces, and they | 
had availed themselves of the opportunity to build 
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them higher and to provide them with firebrick 
stoves. Theresult had been an undoubted economy, 
but not to the extent which some people might 
imagine. Two of the new furnaces had been at 
work nine years and one seven years, and instead 
of diminishing in efficiency the last three months 
had given the most economical results. One fur- 
nace was working with all hematite, a second with 
all Cleveland, and the third with a mixture of 
hematite and Cleveland, and the present result was 
an average consumption of 21.79 cwt. of coke per 
ton of iron. As to the quality of the iron, he 
might observe that they did not use their own mill 


cinder, but sold it to their friends at Middlesbrough, | 


because they did not want silicon in their iron, the 
presence of silicon meaning extra work in the 


low as possible by using the best ores and coke, 
and iron so made commanded from Is. 6d. to 2s. 6d. 
per ton higher price. [Mr. Edward Williams 
here remarked that it was an open secret that 
pig for the basic process was made from cinder. | 
He (Mr. Whitwell) had got low silicon and sul- 
phur by the use of lime and manganiferous ores. 
Mr. Cochrane had stated that he (Mr. Cochrane) 
had effected asaving of 20 cwt. of coke per ton of 
iron, of which saving 10 cwt. was due to Mr. Cowper’s 
stoves and 10 cwt. to Mr.Cochrane or somebody 
else. This latter saving might be regarded as due 
to alterations in the form of furnace and size of 
| the bell, the latter being a most important matter. 
| He regarded it, however, as absurd to attribute a 
| saving of 10 cwt. of coke per ton of iron to the use 


forge. Therefore they tried to keep the silicon as | of firebrick stoyes, Mr, Cowper had estimated the 
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annual saving effected by his stoves as equal to their 
first cost, or up to the present about 460,000/. ; but 
the expenditure up to the present time on Whitwell 
stoves had been upwards of a million sterling, and 
on such a basis what was their annual saving to be ? 
He had rather, however, accept Mr. Hawdon’s 
figures as given at the last meeting of the Institute, 
and put down the saving due to the substitution of 
firebrick for pipe stoves at 1300/. per furnace per 
annum. Mr. Wood’s figures he could not accept 
as representative ; he considered that a consump- 
tion of about 22? ewt. of coke would be more 
nearly the average in the Cleveland district for 
furnaces with pipe stoves, and that the saving due 
to tirebrick stoves might be taken at about 1) ewt. 
of coke per ton of iron. 
mind that pipe stoves might be burnt down by a 
careless man while firebrick stoves could not. 
There were, he remarked, at that meeting, repre- 
sentatives of 23 works where 271 Whitwell stoves 
were either in use or in course of erection, and these 
represented an expenditure of between 300,000/. and 
350,000/. Altogether there were now about 770 
Whitwell stoves in use. At Messrs. Bolckow, 
Vaughan, and Co.’s some stoves 75 ft. high 
by 25 ft. diameter were about to be put up, and in 
America they were working stoves 70 ft. high without 
difticulty. There was also a sample stove 70 ft. high 
at the Thornaby works. At the Edgar Thomp- 
son Works, in the United States, they were, he 
stated, taking out the Cowper, filling and replacing 


it by Whitwell’s, not to get higher heats but to | 


facilitate cleaning. Formerly the walls of Whit- 
well stoves had been made 9 in. thick with 9 in. 
spaces, but they now made the walls 5 in. thick and 
the air passages 5 in. or sometimes 6 in. In their 
early stoves they had scarcely provided sufticient 
heating surface, but this defect was now remedied. 
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It was also to be borne in | 

















Bastin | 


would suffice, while for a high temperature the size 
and amount of surface must be increased. It must 
be remembered, he added, that in all districts the 
gas was not dry as it was in Cleveland; in many 
districts very dirty gas was met with and this en- 
tailed extra cleaning of the stoves. 

Mr. Massicks, of Millom, considered that Mr. 
Cochrane’s remarks were calculated to mislead. 
His firm had thirty-nine firebrick stoves at Millom 
and Askam, and his own type of stoves, which Mr. 
Cochrane had condemned, was doing so well that 
they were replacing Whitwell stoves with them. 
He had thought that he could improve on a Whit- 
well stove, and the arrangement he had adopted 
was cheaper than Whitwell’s, and could be cleaned 
without taking it off. 

Mr. T. Hugh Bell, who spoke next, confirmed 
| Mr. E. Williams’s remarks, and stated that he had 

found on reference to the books that at the Clarence 
Works the consumption of coke per ton of pig was 
in 1857, 32.44 ewt., in 1860 without any change in 
size of blast furnaces or stoves it fell to 27.83 cwt., 
and in 1863 to 27.42 ewt., while in 1864 when 
some of the furnaces had been enlarged, it became 
26.89 ewt., the consumption of the large furnaces 
only during that year being 24 ewt. A saving of 
| 5 ewt. to 6 ewt. had thus being effected by altera- 
tions in the details of the furnaces only. He agreed 
| with Mr. Williams that a fair consumption for the 
| Cleveland furnaces making iron of an average 
| quality equal to 3.5 to 3.3, would be between 
22 ewt. to 23 ewt. of coke over a period of years, 
| this being with pipe stoves and furnaces varying 
jfrom 11,500 to 23,000 cubic feet capacity. At 


| consumption. 





Howson had taken the requisite chemical action 
into account. 

Herr Kepelweiser stated that his firm had used 
Whitwell stoves for five years with satisfactory 
results, and M. Griiner remarked that Messrs. 
Cockerill were using Whitwell stoves at Seraing, 
and proposed to use them at Bilbao. Whether the 
Cowper or Whitwell stoves were the best he did 
not know, but he hoped to find out after the two 
days discussion. 

The next speaker was Mr. E. Windsor Richards, 
who said that he was much pleased with the Cowper 
stoves, but that it was absurd to say, as Mr. Coch- 


| rane had stated, that 10 cwt. of coke per ton of iron 


could be saved by any stove whatever. Surely Mr. 
Cochrane could not mean that if the Cowper stoves 
on his furnaces were replaced by ordinary pipe 
stoves, the consumption of fuel would be increased 
from 19 cwt. to 29 cwt. of coke per ton of pig. 
Both the Cowper and the Whitwell stoves were 
very good, but they were not perfection. In stat- 
ing the performances of any of these stoves, it was 


| important that the quality of the iron made should 


also be given, as this of course affected the fuel 
When working with Cleveland ore 
there was no difficulty experienced in using stoves 
with small air spaces, as the gas was clean, and the 
dust being dry, was readily blown out. Such, 


| however, was not the case when Bilbao ores were 


| Clarence they had two furnaces of but 11,500 cubic | : 
| the stove, although the scale was very easily de- 


| feet capacity making iron of fully 3.5 quality and 
| averaging but 21 cwt. of coke per ton of iron. 
| These furnaces were running about 350 tons per 


One of these stoves could at any time be thoroughly | week, but it was on the whole more advantageous 


cleaned for 21. 


brother had paid a royalty to Messrs. Siemens and | week. 
| high and of about 9000 cubic feet capacity fitted 


Cowper as long as their patent was in force ; but of 


It was quite correct that his late | to use larger furnaces running, say, 500 tons per 


At Walker his firm had two furnaces 60 ft. 


course when this patent expired the payment of | with Whitwell stoves, and these furnaces were work- 


royalty ceased. 
ever might be the temperature of blast required a 
firebrick stove could give it economically. If a low 


temperature only was desired then a small stove | 


| coke 





per ton of pig. 


In conclusion he stated that what- | ing with hematite iron and using about 20 ewt. of | 
As regarded the distribution | 


being used. These cres were damp, and the dust 
in the gas became moist and set hard in the stoves. 
A coating was gradually formed in the air spaces 
for a distance of 5 ft. or 6 ft. from the top, and 
this could not be dislodged by firing a gun in the 
manner described. To remove it men must go into 


tached by a bar. At the Thornaby Iron Works he be- 


| lieved the Whitwell stoves were cleaned in that way. 


Another trouble with these stoves was the warping 
of the hot blast valves. At Eston they had tried 
steel valves. These warped as badly as the cast- 


|iron ones, and they were now going back to the 
| latter. 


As regarded the temperature of the blast 
it was difficult in the ordinary working of iron 
works to ascertain this experimentally, but what he 


of materials in the blast furnace recommended in | liked to see was the belly pipes red-hot by day- 
Mr. Howson’s paper, he did not think that Mr. | light, Unless this was the case they were not doing 
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much good. The real saving by firebrick stoves he 

estimated at about 24 ewt. per ton of iron. At 
Eston they had been very careful, but they could 
not approximate to Mr. Cochrane’s figures. 

M. Pierre Escalle, who spoke in French, stated 
that at their furnaces at Tamarsis they worked 
with Cowper stoves and a blast temperature of 
about 650 deg. Cent., and they had found a saving 
of about 200 kilogrammes of coke per ton of iron 
as compared with the use of the cast-iron pipe 
stoves. At their works they had nine stoves, of 
which one was spare, and in the ninth stove they 
were about to use the octagonal bricks described 
by Mr. Cowper. 

Mr. Jenkins, of Consett, said that they had had 
four Whitwell stoves 28 ft. 6 in. high by 22 ft. in 
diameter in use since 1868.* They had at the 
present time seven furnaces with four stoves each, 
the capacity of the stoves being rather small. The 
furnaces were all 55 ft. high by 205 ft. in diameter 
at the boshes, and during the last three years they 
had searcely any falling off in the performance. 
The first year the furnaces had each run 780 tons 
per week with a consumption of 19} cwt. of coke 
per ton of iron. Thesecond year they had run 800 
tons per week with a consumption of 19} ewt. per 
ton, and the third year they had run 800 tons per 
week, with a consumption of 20 ewt. per ton. 
These furnaces were making high-class Bessemer 
iron. His firm sold on an average 1000 tons of 
coke per day, and the Middlesbrough ironmasters 
got the pick of it, they using the remainder which 
they could not sell. He considered that makers of 
pig iron should confer with each other and inter- 
change accurate data as to cost of production. He 
was quite certain that such a course would be 
highly beneficial. He added that they had had no 
difficulty in working the Whitwell stoves and had 
had no trouble with the water valves. Some of 
these had been in use for five and six years without 
change. If he had to rebuild his furnaces he 
would certainly use the Whitwell stoves again. 
With regard to some remarks that had been made 
he would like to state that he had not been improv- 
ing his coke ovens, but that as the high-class Dur- 
ham coal would not last for ever, they had been 
endeavouring to do what they could to avoid waste 
of coal by screening and washing. 

The next speaker was Mr. Harding, who stated 
that he had been using Whitwell stoves with raw 
coal, but had not tried the Cowper stoves. He had 
commenced with stoves 60 ft. high by 15 ft. in dia- 
meter, and was highly satisfied with them. He 
put down the saving at 2} cwt. of coal per ton of 
iron. He could not see his way to use the Cowper 
stoves with raw coal on account of the difficulty of 
cleaning. With the coal they had much tar carried 
over into the stoves, and under these circumstances 
he believed it would be impossible to clean the 
Cowper stoves properly. 

Mr. Hawdon, of Middlesbrough, observed that in 
the paper which he had read at the last London 
meeting of the Institute he had stated that the 
Cowper stoves at their works had saved 1} cwt. of 
coke per ton of pig. That, though, was with blast 
at a temperature of 900deg. They had, however, 
now increased the temperature to 1550 deg., and 
obtained a saving of 24cwt. of coke. The con- 
sumption at their furnaces was now down to 
21.3 cwt. per ton of iron, the quality of the iron 
being about the same as before. He estimated 
that it would take two years’ savings to pay for 
the stoves, and not one year’s, as stated by Mr. 
Cowper. His reason for adopting the Cowper 
stove was that with the Cleveland ore there was 
no difficulty in keeping the stove clean by the use 
of the gun. With raw coal, or in smelting damp 
hematite ores, the cleaning of the stoves would be 
a matter of greater difficulty. It had been stated in 
Mr. Cowper’s paper that with his stoves the pro- 
ducts of combustion showed only 13 per cent. of 
surplus oxygen, but this percentage he considered 
very high, as at his works they had but 1 per cent. 
surplus. It had been remarked in Mr. Howson’s 
paper that a high temperature at the tuyeres was a 
most important point in the working of a furnace. 
This was of course a matter which was affected by 
the choice of coke. He had tried 500 tons of the 
coke made in the Carveés ovens, but this quantity 
was too small to enable a definite opinion to be 
formed. He had, however, found that the coke 
came down the furnaces in much larger lumps, 

* These stoves were illustrated and described in Encrt- 
NEERING, vol, viii., pages 268 and 270, 





showing that from a coke like that they would 
probably get a higher temperature in front of the 
tuyeres. 

Mr. John Gjers, of Middlesbrough, said that 
without disparaging the Cowper stoves he should 
like to saya few words in favour of properly made 
cast-iron stoves. In 1870 his firm had built four 
furnaces with cast-iron stoves of his design, there 
being twenty-four of these stoves to the four fur- 
naces. The cost of the stoves had been less than 
20001. per furnace, or less than half that of the 
Cowper stoves ; and up to the present time they had 
cost nothing whatever for repairs. With these stoves 
the consumption of coke during the first six years 
of the life of the furnaces averaged 20.71 cwt. per 
ton of pig, and in the first and second years of this 
period the consumption had been 19.18 cwt., so 
that there had been very little falling off during the 
period. The temperature of the blast was about 
1100 deg. During the first twelve years of the 
life of the furnaces the consumption had averaged 
21.63 cwt. per ton of pig. This showed a slight 
increase, but only a moderate one, and it was 
partly owing to the fact that the ironstone used dur- 
ing the latter years gave a less yield than that used 
previously. The quality of iron made was foundry 
pig. The cost of repairs on the whole twelve years 
for the four furnaces had been less than 1000l., and 
during that time more than a million tons of iron 
had been made. 

Mr. Martin, of Dowlais, stated that at their 
works they had both the Whitwell and the Cowper 
stoves in use, but they were not of the same size. 
They obtained higher heats in the Cowper stoves 
when clean, but taking the general average he 
thought the result was slightly in favour of the 
Whitwell stoves, chiefly on account of the difficulty 
of cleaning the others. He had followed Mr. 
Cowper’s advice as to the cleaning of the stoves, 
but he had found it necessary to lay a stove off for 
cleaning. He might draw attention to the fact that 
with these stoves working at high temperatures the 
connexions with the furnaces which were suitable 
for blast at alowertemperature became toosmall. He 
had found in one case that when the high tempera- 
ture of blast was used a furnace, instead of driving 
faster, actually made less iron, but this was 
remedied by larger connexions. 

Mr. Cowper next replied to the discussion on his 
paper, but the time available was so short that he 
had to do so very briefly. For furnaces working 
damp hematite ore, or manganiferous ore for mak- 
ing spiegel or ferromanganese, he should advise 
providing a spare stove—thus, say three stoves for 
two small furnaces, or five stoves for two large 
furnaces—but not otherwise. Tar caused no 
treuble, and the Cowper stoves could be used 
perfectly well with raw coal. Furnaces using 
raw coal had been worked with Cowper stoves 
for the past five and a half years, and without 
being stopped once for cleaning. He could not, he 
added, omit paying a tribute to the energy of the 
late Mr. Thomas Whitwell, who had done good 
work by the manner in which he had developed the 
use of firebrick stoves.* 





* The time at Mr. Cowper’s disposal on the 20th instant 
having been insufficient to allow him to reply to some of 
the points raised during he discussion, the has favoured 
us with the following supplementary remarks: ‘‘ There 
are several sets of ‘ Cowper stoves’ on raw coal, and they 
work remarkably well with it, and in one case have 
attained the very low consumption of 29 ewts. of coal per 
ton of forge iron, and can make No. 1 with 304 to 
31 ewts. The ordinary way of clearing the stoves of any 
dust that may have lodged in them, is to blow through 
frequently, by first filling the stove with blast, and then 
suddenly opening the cleaning doors at bottom, or at top, 
and secondly by firing a gun (formed by boring a short 
hole in the end of a crowbar) into the bottom and the 
top of the stove, thus making a concussion in the air, 
that effectually brings off the dust and cleans the stove ; 
and it is only in cases where the ore is very sticky, as 
before mentioned, that there is any ager ge 5 to open 
the stove at top, to scrape the top of the bricks 
clear. The sharp-edged bricks for the top course of 
the regenerator have proved useful in preventing the 
lodgment of dust, as mentioned by Mr. E. Windsor 
Richards. The temperature of the blast is so nearly 
uniform that a small number of stoves of large size 
may be used, and of great height, thus bringing down 
their cost to a minimum. Now generally with me * to 
the consumption of fuel we have heard from Mr. C. 
Cochrane what was about the average consumption for a 
series of years from 1853 to 1883, viz., 39 cwt. down to 
19 ewt., and I well remember what the Staffordshire fur- 
naces were before 1845, when about 50cwt. to 60 cwt. of coal 
per ton of iron was used with cold blast ; but there are so 
many circumstances that have co-operated toeffect the final 
result, that it would indeed be impossible to ascertain the 
effect due to each; for instance, the alteration in the 





Mr. Richard Howson also replied to the discus- 
sion. He had, he said, listened with much plea- 
sure to Mr. Cochrane, the confidence of whose tone 
implied a belief in all he said, but he felt bound to 
disagree with him on some points. Mr. Cochrane 
had spoken as if in the course of the 28 years 
during which he had effected a saving of 20 ewt. of 
coke per ton of pig, he had an uninterrupted 
success. But this could scarcely be so, or if it was 
so, it was contrary to the experiences of all other 
ironmasters. But his (Mr. Howson’s) paper had 
dealt not so much with successes as with failures, 
the desire being to find some mode of avoiding the 
latter. It was quite true that if a furnace was 
properly driven scaffolds did not form, but even 
with the best management they found that awk- 
ward events did happen, and his object had been 
to trace their cause and discuss modes of avoiding 
them. He (Mr. Howson) was not quite clear as to 
the action of reduced and unreduced stone referred 
to by Mr. Hickman, but the mischief caused by the 
falling down of scaffolds which he had mentioned 
was very rare indeed, the difficulty usually was to 
get them down. Innine cases out of ten it was the 
loose part of the charge, consisting of ironstone 
mixed with lime, which came down, the coke being 
consumed in the upper part of the furnace. He 
agreed with Mr. Williams’ remarks as to the ad- 
visability of augmenting the capacity of a furnace 
by increasing its height rather than its width, 
nevertheless it was quite possible to made a wide 
furnace work as well as a narrow one by accommo- 
dating the lines to the conditions required. In con- 
clusion, Mr. Howson showed the lines of two fur- 
naces, both of which had done good duty. The one 
was a small furnace fitted with Cowper’s stoves, 
which, after a year’s work, was only consuming 
29 ewt. of raw coal per ton of pig, and the other 
the Treforest furnace, to which reference was 
made in his paper. The lines of the two were not 
unlike, but he expressed a preference for the 
Treforest furnace, which, during three years, had 
been using but 19 ewt. of coke per ton, while, had 
it been a larger furnace, and fitted with Cowper 
stoves, he believed that the consumption would 
have been under 17 ewt. 

The President, Mr. Samuelson, observed in re- 
ference to some remarks of Mr. Whitwell, that 
silicon could exist in large quantities in the charge 
and yet be low on the pig. The Cleveland iron- 
masters were quite aware that silicon was not 


quality of fuel, the increased height, and I will add 
diameter and shape of the furraces, the size of hearth, 
abolition of the fore-hearth, better minerals, and _pre- 
paration of same, the closing of the top and _ utilisa- 
tion of the gas, the increased pressure of blast, and 
greatly increased temperature of blast, &c., have al} 
had their share in producing the results we now 
have every day, and can calculate on having; I 
have therefore always taken the saving of fuel due to the 
high temperature of blast in any particular case, either 
between two furnaces alongside of each other, working 
under similar conditions and management in every other 
respect ; or else, I have taken the results before and after 
the application of the Cowper stoves, and in this way I 
have exact comparisons of more than a hundred cases of 
practical working, not mere experiments, and the result 
of the average of allis a saving of just over five cwt. per ton 
of iron. The very lowest saving is that mentioned 
in the discussion, viz., 24 cwts. of coke, and the highest is 
7 cwt. 3 qr. 141b., whilst the increased ‘‘ make” varies 
from 10 up to 30 per cent; of course depending not upon 
the Cowper stoves but upon the construction, number, and 
state of the pipe stoves displaced by the new stoves. 
These results ie been attained, firstly, by the perfect 
combustion of the gas producing a high temperature, and 
leaving only 13 per cent. of air in the products ; secondly, 
by so arranging the stove that hot air or products of com- 
bustion shall nowhere have to ascend, except in the flame 
flue, where they pass in one solid round body of flame 
from bottom to top of the stove, confined in the round 
flame flue or tower, but that all products of combustion 
shall at all times pass downwards as they give off their 
heat, and thus becoming heavier, descend, whilst other 
products, not having given off so much heat, are too 
light to fall, pes. they will do so when they have 
done their duty in giving off their heat; thirdly, b 

the use of thin bricks in the regenerator filling, hich 
absorb and give off the heat thoroughly well. With 
the improved ‘hexagon brick,’ or ‘honeycomb _fill- 
ing,’ superior effects will undoubtedly be obtained. 
In answer to a question by our President, I beg to say, 
that the hexagon bricks exhibited at this meeting were 
made by Messrs. Mobberley and Perry, Stourbridge, and 
that the Weardale Company are prepared to make them 
also in any number ; the lowest price at present is 17s. 6d. 
per ton, f.o.b., but I hope to get them somewhat lower. 
I have made a rough calculation of what might be saved 
in the Cleveland district by raising the temperature of the 
blast to 1500 deg., and I find that an extra profit of about 
95,0001. = annum might be made from the furnaces 
= in blast, which are not yet provided with firebrick 
stoves, 
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wanted in forge iron, and he was sure they 


would not use cinder for such pig. As _ re- 
garded the proportions of furnaces, his expe- 
rience had rather confirmed that of Mr. Coch- 


rane, namely, that wide furnaces were better than 
narrow. As for the stoves, he felt inclined to quote 
a remark of Mr. Williams (applied to another 
matter) as to ‘‘ opening a valve and making a great 
puff.” He could hardly apply these words to Mr. 
Cowper's paper, but atthe same time he must say 
that amongst much valuable information there were 
certain statements which must be received cum 
granosalis. It had, however, been undoubtedly 
proved by a large experience that in putting down 
new works there was a great saving to be effected 
by adopting firebrick stoves, and he had directed a 
number of such stoves to be put up at his own 
works. He agreed with Mr. Richards and Mr. 
Howson that after the thorough discussion which 
had taken place they might for some time to come 
leave stoves alone, and profitably direct their atten- 
tion to some other points connected with the eco- 
nomical manufacture of iron, 

A hearty vote of thanks was then accorded to 
Mr. Cowper and Mr. Howson, and the meeting was 
brought to a conclusion by the passing of votes of 
thanks to the Reception Committee, to the North- 
Eastern Railway Company, and to owners of works 
and others who had contributed so much to the 
success of the meeting. 

Excursions, Visits to Works, &c. 

The very limited space remaining at our disposal 
this week renders it impossible for us to do more 
at present than enumerate the various excursions, 
&c., in which the members of the Iron and Steel 
Institute took part during the last three days of 
the meeting, but we shall in future issues give 
notices of several of the works visited. For the 
afternoon of Wednesday, the 19th inst., two alter- 
native excursions had been arranged, viz., one to 
the Anderson Foundry Company’s works and to 
the iron works and salt borings of Messrs. Bell 

srothers at Port Clarence, and the other to the | 
works of the North-Eastern Steel Company. In| 
consequence of the sad accident which had occurred 
on the morning, however, this latter excursion | 
| 
| 
| 





was abandoned as we mentioned last week. On the 
evening of the 19th inst., the annual dinner of the | 
Institute took place at the Exchange Hall, Middles- 
brough, and was very largely attended. 

Inopening the meeting onthe morning of Thursday, 
the 20th inst, the President referred in very feeling 
terms to the sad accident of the previous day 
which had resulted in Mr. Davison’s death, and 
stated that inquiries had been made into the cir- 
cumstances under which the widow and family of 
that gentleman had been left, and that the pro- 
perty available for them would be very small, Mr. 
Davison having been dependent upon his salary, 
and having only recently attained a good posi- 
tion. Under these circumstances—and as the 
Institute had no funds available for such cases—it | 
had been felt that an apportunity should be afforded | 
for those who desired to do so, to subscribe towards 
a fund for the relief of Mr. Davison’s family. 
Several subscriptions, which he enumerated, had 
been already promised. Mr. W. Whitwell would 
act as treasurer to the fund. He subsequently 
added that the North-Eastern Steel Company had 
undertaken to themselves to deal with the work- 
men who had been injured by the accident. 

Mr. James Kitson, of Leeds, stated that he had 
known the late Mr. Davison throughout the whole 
of his business career. He had only recently be- 
come the manager of the Horbury Junction Iron 
Works, and although he was free from debt, he 
had not yet had time to make a provision for his 
family. The case was one which he earnestly com- 
mended to the members, and he trusted that they 
would act liberally. Subscription lists were then 
opened, and a sum of 7601. was subscribed in the 
room. Numerous other subscriptions will no doubt 
be received, and we sincerely trust that a substan- 
tial fund may be raised for the relief of Mr. 
Davison’s family. The address of Mr. W. Whit- 
well, the treasurer of the fund, is, we may add, 
Thornaby Iron Works, Stockton-on-Tees. 

Several inquiries having reached us asking for 
information on the subject, we have thought it 
well to supplement our remarks of last week by 
the subjoined rough sketch, which will explain how 
the release of the ladle, the overturning of which 
caused the death of Mr. Davison, took place. The 
ladle, which contained over 10 tons of molten iron, is 








mounted on two trunnions, and one of these is|cord attached to one end of the framework, and 
connected by a clutch coupling at b to a short} passing over a secondary groove on the circum- 
length of shaft carrying the wormwheel by which | ference of the drum, the other end being weighted 


| 


) th 


the tipping of the ladle is controlled. This | 
shaft and the trunnions are together supported on | 
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four bearingsat aaaa, When the ladle carriage | 
was jerked by the locomotive which was moving | 
it, the trunnion supports appear to have sprung | 
sideways, allowing the two parts of the clutch b to | 
disengage, and thus leaving the ladle free to tip over | 
and discharge its contents with the fatal results | 
already described. 

The afternoon of Thursday, the 20th inst., was | 
devoted to a visit to Stockton, where the members | 
were first entertained at luncheon at the Exchange, | 
and were subsequently conducted in parties to the 


: * | 
numerous works which had been kindly thrown | 


open for their inspection, these works including a 
great variety of industries. On Friday, the 





|deep soundings. 


21st inst., there was no meeting for the reading of | 


atg. As the wire runs out, additional power is 
applied, and the tendency of the drum will there- 
fore be to revolve faster, so that the momentum of 
the parts would cause the wheel to take several 
turns after the weight had reached the bottom of 
the sea. This is to be avoided, as the stopping of 
the drum is the signal that the sounding has been 
made. It is in order to check this momentum that 
the brake is provided; and as the greater the 
length of wire paid out the greater the brake power 
required, additional weights are placed on the cord 
at g, as the wire reels out. The rule Sir William 
Thomson adopted in practice was to have always on 
the brake 10 lb. in excess of the weight of wire 
out. Supposing, therefore, the sinker to weigh 
34 Ib., there would be 24]b. left as motive power 
for unwinding the reel, and immediately the weight 
of the sinker was taken by the bottom, the brake 
power would exceed the motive power by 10 Ib., 
so that the reel would stop immediately. 

The auxiliary pulley for hauling in is used for 
taking off the great strain on the reel that is con- 
sequent on the weight of wire out when taking very 
Sir William Thomson says that 
with a pull of 50 lb. on the wire, at a depth of 
about 2240 fathoms, the crushing force on the 
wheel would be 100 tons, as every turn would press 
the two sides of any diameter with opposing forces 


papers, the entire day being devoted to three| of 100 lb., therefore 2240 turns (each turn repre- 


alternative excursions. Of these the first consisted | 


senting approximately a fathom) would produce a 


in a trip down the Tees to examine the improve- | force of 100 tons. The difficulty was to combine 


ment workscarried out by the Tees Conservancy Com- | 


to the South Durham Collieries and to Darlington, 
the Simon-Carvés coke ovens at Crook (or alterna- 
tively the Stanner’s Closes Steel Works at Wol- 
singham) being examined, and the members being 
then conveyed to Darlington, where they were first | 
entertained at luncheon at the Railway Works by 
the local iron trade, and where a number of works | 
were subsequently visited. Of several of these} 
works we shall speak on a future occasion. The | 
third excursion was to the Cleveland ironstone | 
mining district, and included a visit to the Liverton | 
mines. With these excursions the very successful | 
meeting at Middlesbrough was brought to a conclu- 
sion. 








DEEP SEA SOUNDING AND DREDGING. | 
Deep sea sounding and dredging have made great | 
strides in America during the last few years, 
and we now propose to put before our readers a| 
short description of some of the scientific appa- | 
ratus used in the United States for the purpose of 
collecting information as to the physical conditions 
of the sea and the marine fauna inhabiting its greater 
depths. Most of the apparatus and gear we are about | 
to describe may be seen in the United States Court 
at the Fisheries Exhibition, where it is under the 
care of Mr. Romyn Hitchcock, of the Smithsonian 
Institution, to whose courtesy we owe many of the 
facts in connexion with the more recent forms of 
instruments herein described. Sir William Thomson 
was the first to use piano wire for deep sea sounding, 
and on page 41 of our twentieth volume may be 
found an account of the first application of this 
material to the purpose. The operation was con- 
ducted from the deck of Sir William’s schooner 
yacht Lalla Rookh. To quote from our own| 
columns: ‘‘A lead weight of 30 Ib. was hung by | 
19 fathoms of line from another lead weight of | 
4 1b. attached to a three-mile coil made up of lengths | 
of pianoforte wire, spliced together and wound on 
alight wheel about a fathom in circumference. The | 
weight was allowed to run directly from the sounding | 
wheel into the sea; and a resistance exceeding the | 
weight in water of the length of wire actually sub- | 
merged at each instant, was applied tangentially to | 
the circumference of the wheel, by the friction of a| 
cord wound round a groove in the circumference, | 
and kept suitably tightened by a weight.” With | 
this apparatus a sounding was taken at a depth of | 
nearly 2700 fathoms; but in reeling in, owing to} 
the great strain from the turns of wire, the wheel | 
gave way, and it was only by the greatest care that | 
sinker was recovered. The wire used weighed | 
Ib. per nautical mile, and was capable of | 
bearing a strain of 2} cwt. This experiment was | 
carried outin June, 187 














2; and shortly after this, Mr. | 
White, of Glasgow, made a sounding machine for the | 
Faraday, which we reproduce on page 282 (Fig. 6), | 
in which F F is the brake, consisting of a friction | 


lightness, in order to have as little momentum as 


| missioners. The second excursion consisted of visits | possible when running out, with strength sufficient 


|to withstand this heavy strain when hauling in. 
|The problem was solved by the application of the 
| auxiliary pulley. To operate this when it is required 
| to haul in, the wire is unbent, and stopped to the 
framework, or held by two hands. The drum is 


; then run inboard, and the wire is led over one 


quarter of the circumference of the castor pulley I, 
and then passed over the auxiliary hauling pulley 
K before it is coiled on the drum. The castor pulley 
angles with the wire, which in currents will gene- 
rally stream out to one side, so that much difficult 
manceuvring of the ship is avoided. 

One of the principal difficulties that had to be 
overcome was the splicing of the lengths of wire. 
Solder was found to be a source of weakness, but a 
splice was made by warming the ends of the wire 
and coating them with marine glue for a space of 


|3 ft. and then laying them in with a spiral of one 


turn per inch, the ends being bound with twine. 

The sinker used had a tube attached to it fitted 
with a valve, by means of which a sample of the 
bottom could be obtained. 

Fig. 5shows an improved form of Sir William 
Thomson’s sounding apparatus. The essential 
novelty in this machine is the arrangement of fric- 
tion brake. The weight E pivots at N and at Da 
rope M is fastened which is made to take a single 
turn round a deep groove in the periphery of the 
drum B, asshown by dotted lines, and then passes 
over the pulley G, being made fast to a cleat F 
fixed to the pulley itself. His an adjustable weight 
carried by the pulley G, and from its horizontal 
position it can be raised to the position indicated 
by the dotted lines at b anda. When it is in 
the position shown, the maximum strain is on the 
rope and consequently the maximum friction is on 
the drum. The weight E will then be against the 
stop K. With H at the position a its weight is 
taken by the axle and E rests on the stand, so that 
the friction on the drum is almost entirely re- 
moved. C is a tube containing the gauge in- 
vented by Sir William Thomson for measuring 
the depth of water by the increasing pressure 
in acolumn ofair. A full description of the whole 
apparatus will be found on pp. 328, 329, of our 
twenty-fourth volume. We have thought it well to 
refer at length to these pioneer instruments for deep 
sea soundings, firstly, because it is on them that the 
Sigsbee apparatus we are about to describe is 
founded ; and, secondly, because in studying the 
exhaustive researches in deep sea work made by 
the Americans, one might almost be in danger of 
overlooking the fact that the initiation of sounding 
by wire is owing to Sir William Thomson’s passion 
for scientific experiment and investigation. It 
should be mentioned, however, that no one shows 
more anxiety to put this latter fact on record than 
Captain Sigsbee himself. 

Mr. Carlisle P, Patterson, superintendent of the 





ENGINEERING. (Sept. 28, 1883. 








THE SEACOMBE FERRY IMPROVEMENT WORKS. 
MR. W. CARSON, ENGINEER. 
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Sir William Thomson’s wire sounding apparatus was | 
used on the s.s. Tuscarora, in the Pacitic, in depths 
of 4665 fathoms, by, Commander G. E. Belknap, | 
U.S.N., who made some improvements in the 
apparatus. It was, however, in taking deep sea | 
soundings throughout the Gulf of Mexico and parts | ey ey ree ey 
of the Caribbean Sea, in order to obtain a more : 

definite conception of the flow, mass, and direction | aI. 
of the Gulf Stream, that the wire sounding appa- | | are 
ratus came most prominently into use, and was more | 
fully developed. The problem of the Gulf Stream | 
has been one of the principal studies of the U.S. | 
Coast Survey, and Congress having partially pro- | 

vided the means, the work of obtaining information | 

on the following points was begun in 1872 : 

1. Depths throughout the Gulf of Mexico and | 
the Gulf of Florida. | ; be 302% 5 tase 

2. Temperatures from surface to bottom over the | Te] ccstew Dw ecorer TL: = —— 
same area. tt | a ee 

3. Character of bottom throughout same area. ; 

4. Specimens of water for analysis from surface 
to bottom throughout the same area. 

5. Surface and under currents. 

6. Animal life from surface to bottom. 

In pursuance of this work Commander J. A. 
Howell, U.S.N., ran 740 miles of soundings, from | 
shore out to depths of 1200 fathoms, by the old | 
methods. Lieutenant-Commander C. D. Sigsbee, 
U.S.N., succeeded to the command of the Blake, 
and by that officer the deep sea soundings of the 
whole of the Gulf of Mexico, ranging mostly | 


between 100 and 2119 fathoms, were completed, and | a | 4 Z oe : ee : ax N 
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full data under the first five of the above headings | 
was at the same time obtained. Professor Agassiz | 
was on board the Blake superintending the natural | 
history researches; the nets, dredges, and other 
gear used, being made from the best models in vogue | 
in other countries, supplemented by such improve- | 
ments as from time to time suggested themselves. 
It is stated that this was the first occasion that wire 
rope was used for dredging purposes, the suggestion | 
being due to Professor Agassiz, who had had consi- 
derable experience in its use for mining operations. 
The number of miles of sounding lines run by Sigsbee | 
in the Gulf with serial temperatures was 12,766 up | 
to the beginning of the summer of 1878. 

Mr. Patterson in his official report of these | 
operations says: ‘‘ Without specifying the great | 
results obtained from this continuous research, I | 
may be pardoned in referring with some gratifica- | 
tion to the fact that in the small steamer Blake 
of only 350 tons burthen, under the energetic 
and skilful commands of Lieutenant-Commander 
Sigsbee and Commander Bartlett, with a full com- | 
plement of forty-five, including officers and crew, 
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more rapid work was done than had been accom- 
plished with the old methods and appliances by 
the Challenger, a vessel of over 2000 tons burthen, 
with a compliment of twenty-nine naval and civil 
officers, and a correspondingly large crew.” 

If we, in England, are inclined to feel a little 
sore at the rap on the knuckles Superintendent 
Patterson gives us in order that he may accord a 
due meed of praise to his own compatriots, we 
may console ourselves with the thought that 
the Gulf Stream is of infinitely more importance 
to us than it is to the United States, and we 
are therefore far more likely to profit by any 
light that may be thrown on its ‘‘ flow, mass, direc- 
tion, and temperature,” than those at whose cost 
the investigations are being made. 

Captain Sigsbee made many important altera- 
tions in the Thomson sounding machine. In the 
Fisheries Exhibition is a model of the latest form 
of the apparatus such as is fitted on board the U.S. 
Fish Commission steamer Albatross, illustrations 
of which vessel we published in our issue of the 
7th inst. 

Leaving for the present the sounding machine, 
of which we intend publishing illustrations in a 
future number, we will now give a short description 
of an ingenious apparatus designed by Captain 


MR. W. CARSON, ENGINEER. 
(For Description, see Page 288). 


Sigsbee for the purpose of obtaining specimens of 
animal life from intermediate ocean depths. 
old plan followed for this purpose was to tow an 
open-mouthed net lowered to the required depth. 
This was not regarded by Professor Agassiz as a 
plan capable of affording acceptable evidence of 
the habitat of such specimens as were obtained, 
for there was necessarily some uncertainty at what 
depth the net was trailed, and obviously the con- 
tents of the net might have been collected either 
during its descent or ascent from the particular 
depth which it was desired to investigate. 

Commander Sigsbee invented the apparatus we 
now illustrate in order to overcome the above 
defects. 

The plan is to trap the specimens in a copper 
cylinder A, Fig. 3, covered with a removable wire 
gauze top F, Fig. 1. The bottom is made to open in- 
wards, as shown at C, forming a clap or flapper valve. 
D isa lever rigidly attached to the valve-like bottom, 

| the whole pivotting at E. 
| the position of valve and lever when the trap is 
open to receive specimens. The cylinder is mounted 
ona cast-iron frame B B, and is slung on a steel 
wire rope which passes through the loopsII. As 


the loops are a trifle larger than the wire rope the | 


| cylinder will, if required, slide down the wire, and 





The | 


The dotted lines show | 
| which is bent to the arm D, and passes over the 
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whilst doing so the valve C will be forced open, so 
that a stream of water will pass through the 
cylinder, whilst such objects as may be floating in 
the stratum of water under observation will be re- 
tained by the seive-like top F, sixty wires to the 
inch, or the seive G and funnel or trap H, both 
twenty-seven wires to the inch. 

When it has been determined what depth shall 
be investigated, the friction clamp, shown in detail 
in Fig. 2, is firmly attached to the wire rope at a 
distance corresponding to the upper limit of the 
stratum to be investigated. The friction buffer Q, 
shown at the lower part of Fig. 1, would be clamped 
at a distance on the rope corresponding to the lower 
boundary of the stratum. Thus if it were wished 
to ascertain what organisms were to be found at a 
depth of between 75‘and 100 fathoms, the friction 
clamp K would be attached to the rope at a distance 
of 25 fathoms from the buffer. The cylinder or 
gravitating trap, as it is called, would then be 
slung to the clamp by means of the wire cord, 


tumbling hook P. The whole apparatus would 
then be lowered overboard until the clamp K 
with the gravitating trap attached, was at a depth 
of 75 fathoms, in which case the buffer Q would be 
100 fathoms from the surface, the length of wire 
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rope between the two would occupy the 25 fathoms 
requiring investigation. When the apparatus has 
reached the required depth, the messenger X is 
started from the vessel, and sliding down, will by 
its cone-shaped end cause the hook P to tumble, 
and so relieve the trap, which will in turn descend 
by its own gravity until it is brought up by the 
buffer Q. As the trap descends the valve C is forced 
open by the pressure of water, but as the arm D is 
the first to strike the buffer the valve will be closed, 
and such specimens as may have entered the cy- 
linder will be enclosed therein. The whole appa- 
ratus will now be hauled on deck, and during this 
operation the pressure of water and the weight of the 
trap will tend to keep it firmly pressed against the 
buffer so that there will be no fear of the valve open- 
ing and allowing the specimens to escape or others 
to enter from parts of the ocean not required to be 
investigated. The friction clamp, Fig. 2, is com- 
posed of the frame K, two sliding chocks L and M, 
the adjusting screw N, the guide screws O O, and 
the tumbler P. The pin on which the tumbling 
hook turns is placed eccentrically to the body 
of the hook, that when the latter releases 
the cord, it also relieves the pressure by which 
the two sliding chocks L and M nipped the 
rope, and the clamp is free to follow the trap in 
its descent. The friction buffer, Fig. 1, is com- 
posed of the frame Q, two sliding chocks R and 
S, the adjusting screw T, the steel compression 
spring U, working in a chamber, and the regulat- 
ing screw V. The bearing faces of the two sliding 
chocks are corrugated, and the inward movement 
of each chock is limited by a stud forming part of 
the frame, and fitting loosely within a slot in the 
chock. In clamping the buffer to the rope, the 
chock R is always screwed in until stopped by its 
stud ; the steel rope is therefore always pressed 
between the two chocks by the elastic force of the 
spring, which may be regulated as desired. The 
use of the spring is to give a certain amount of 
cushioning in order to modify the jar of the trap 
striking the buffer. A heavy weight is attached 
to the end of the rope in order to keep it steadily 
in a vertical position. The cast-iron messenger X 
is in two parts, connected to each other by dove- 
tail. Professor Agassiz and Commander Bartlett 
added the funnel-shaped trap, and also the leather 
cushion shown in detail at Y, which forms the 
valve seating. The plan of the top and bottom 
of the trap is shown in Figs. 3 and 4 respectively. 
(To be continued), 
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SEACOMBE FERRY IMPROVEMENTS. * 
(Continued from page 237.) 

Bridges. —The bridge at the north side, for passengers, is 
a double roadway bridge (see Figs. 25, 27, 28), page 286, 
composed of three wrought-iron double web girders of a 
fish back-and-belly form (both flanges being struck with a 
radius of 802.86 ft.) 165 ft. long by 13ft. deep at the 
centre. The distance between the centres of the joint 
axles is 160 ft., producing a gradient of 1 in 5 at extreme 
low-water. The middle girder is 3ft. wide, those at the 
sides are 2 ft., and of’proportional sections. Two arched 
double-web girders connect the main girders overhead 
(Fig. 25), and five single-web girders connect them below 
the roadways. The roadways, which are fixed half-way 
up the girders, have each a clear width of 10 ft. between 
the flanges of the girders, and are formed of corrugated 
plates of the same dimensions as those on the landing- 
stage, supported by angle irons rivetted to the main 
girder webs. The webs are well tied together in the line 
of the roadways. Upon the corrugated plates greenheart 
planks are laid of the same dimensions and in the same 
manner as in the deck of the stage. Handrails of teak 
2) in. in diameter, are supported at intervals of 6 ft. on 
each side of the roadways by wrought-iron brackets at- 
tached to the webs of the main girders. 

A roof covers the double roadway of this bridge. It 
is formed of arched tee-iron bars 2ft. from centre to 
centre, and rough rolled curved plate glass 4 in. thick, 
and supported at intervals of 6 ft. upon cast-iron brackets 
of varying height to suit the curve of the top flange 
of the girders to which they are bolted. The brackets are 
connected at the top by angle irons to which the tee-iron 
bars are bolted, and also cast-iron gutters ; spouts descend 
at the ends of the bridge. The glass has a lap of 4 in. at 
the horizontal joints, and is bedded in putty on the bars ; 
it is held in place by cappings of American elm netched to 
tit over the plates, which are also secured by split pins 





* A paper contributed to the Institution of Civil Engi- 


neers by Messrs. Wilfrid Swanwick Boult and John 
James Potts, and published in the Transactions of the 
Institution. Figs. 1 to 9 appeared in our issue dated 
August 3; Figs. 10 to 19 are on the two-page plate ac- 
companying our issue dated August 31; Figs. 20 and 
24 are on pages 234 and 235 ante, and the remainder of the 
illustrations we publish this week. By the courtesy of 
the authors we are enabled to give a number of en- 
gravings in addition to those for which we are indebted 
to the Institution of Civil Engineers. 








through the blade of the tee-iron. The glass at the sides 
is in squares, about 3ft. wide, decreasing in depth to- 
wards the middle of the girders, and is fitted into sashes 
of pitch pine. A moulding of pitch pine is carried on the 
inside of the gutters, which covers the angle irons on the 
tops of the brackets. Three lines of flat bars form longi- 
tudinal ties on the tee-iron bars. The rough side of the 
glass is put on the inside of the roof. The underside 
of the ridge of the roof is 14ft. above the deck of the 
bridge. An ornamental fascia of yellow pine, painted, is 
fixed at the landing-stage end of the bridge and covers 
the end of the roof. 

The south bridge, of which a transverse section is 
shown in Fig. 26, is reserved for the goods trattic; it 
consists of two wrought-iron girders each of the dimen- 
sions and shape of the middle girder of the north bridge, 
tied together at the top and bottom in the same manner. 
The roadway, of longitudinal pitch pine 4}in. by 4in., 
openlaid, is supported upon corrugated plates, of the 
same dimensions as those on the piers, and attached to 
the webs of the main girders, similarly to those on the 
north bridge. Greenheart sheathing, laid closeand caulked, 
forms the surface, with a horse and cart track having 
cast-iron guards at the sides, like that upon the piers. 
Outside the main girders foot-walks are carried upon 
tee-iron cantilevers, 6 ft. apart, rivetted to the webs and 
stiffeners of the girders, upon which pitch pine 9in. by 
tin. is secured longitudinally, with greenheart sheathing, 
open laid, for the surface. Three strong guard rails of 
galvanised wrought-iron steam pipe, are fixed outside of 
each foot-walk, supported at intervals of 5ft. by galva- 
nised wrought-iron forged standards. 

Provision is made, in the attachment of the bridges to 
the piers and landing-stage for the lateral and vertical 
motion caused by the tide, in the following manner, illus- 
trated by Figs. 27 to 32. Cast-iron sockets are securely 
bolted to the top of the front centre column, and to the 
transverse box-girders in each bridge pier, into which are 
fixed wrought-iron pivots, and upon these wrought-iron 
crossheads, having bearings at each end, rest and allow 
lateral motion. The pivots on the stage, also carrying 
crossheads, are fixed in similar cast-iron sockets, bolted 
to the top of the girders, upon which the bridges 
rest. Cast-iron saddles are supported by the bearings 
at the end of these crossheads and allow vertical 
motion. The saddles are bolted into heavy wrought-iron 
cross girders which are rivetted up to the ends of the 
bridges. Cast-iron plates are bolted to the outer ends of 
these girders which bear upon similar plates upon the 
pier-heads, and on the girders on the stage ; those under 
the passenger bridge, on the landing-stage, are of cast 
steel. All these bearings are machined and accurately 
titted. 

Flaps of wrought-iron plates with greenheart battens, 
secured on the top, cover the spaces between the ends of 
the bridges and the stage and piers. 

Erection of Landing-Stage and Bridges.—Six of the pon- 
toons were built close to the edge of the dock in the con- 
tractors’ yard, and were launched into the dock from 
ways laid at an inclination of gin. to the foot. The 
remainder were put upon bogies and taken to a crane, 
where they were lifted into the water with chain slings. 
When a single pontoon was moved in the water a balk 
of timber was lashed to each side to prevent it rolling 
over. 

The keelsons were put together in the yard, and the 
timber was fitted to the front keelsons as they were 
rivetted up, as the timber was more easily handled in the 
yard under the travelling cranes, than it would have been 
after the keelsons were in place on the pontoons. The 
keelsons were rivetted in lengths of about 90 ft., taken on 
bogies, and lifted on to pontoons at the large crane men- 
tioned above, which is about a quarter of a mile from the 
yard ; they were then floated up the dock to the stage, 
put in position and rivetted up. The corrugated plates 
were rivetted in place, and after the rails had been fas- 
tened upon them, the timber was laid from both sides of 
the stage and from the centre at the same time. 

The bridges were built in the contractors’ yard ad- 
jacent to the West Float for convenience of launching ; 
the bottom end of the goods bridge was flush with the 
coping line of the dock wall, that of the passenger bridge 
being 32 ft. from that line. They were built upon timber 
blocks about 4 ft. apart, and at the inclination with the 
horizontal at which it was intended to lay the launch- 
ways. They were launched, finished complete, except 
the roof over the passenger bridge, a few of the columns 
and brackets only for which were bolted in place, upon 
ways of American oak laid under each girder at an incli- 
nation of tin. to the foot for the goods bridge, and } in. 
to the foot for the passenger bridge. The main girders 
rested on the ways on pitch pine packings fitted carefully 
to the round of the bottom flanges, in 12ft. lengths, so 
that they might fall clear as the bridge was launched out. 
The ways were supported upon pitch pine blocks, placed 
4ft. from centre to centre, built up to the required 
height, and were shored transversely every 12 ft. The 
goods bridge, which was launched first, moved easily on 
its ways as laid, but the passenger bridge required much 
more power to keep it in motion. 

The goods bridge, weighing 240 tons, was launched, 
and floated to the site of erection, on two ‘‘ camels” 
belonging to the Mersey Docks and Harbour Board, 72 ft. 
long, 15 ft. 6in. beam by 9 ft. deep in the frame, and two 
of the pontoons, 80ft. long, from the stage ; upon these 
were placed packings of pitch pine upon which the bridge 
rested. The passenger bridge, weighing without the 
roof 252 tons, was carried upoh two larger ‘‘ camels,” 
(see Fig. 33), also belonging to the Mersey Docks and 
Harbour Board, 72 ft. long by 25 ft. 6in. beam, by 
10ft. 6in. deep in the frame. Packings of pitch pine 
balks were built up on the ‘‘camels” and pontoons toa 
height of 10ft. Gin. above their decks, so that the inshore 
ends of the bridges might be sufticiently high above the 





water to be landed on the axles, on a tide rising only 14 ft. 
above Old Dock Sill, when there would be little current 
in the river. 

The bridges were launched in the following manner, 
The packings under the main girders having been ‘set 
up” with wedges, to insure the pressure being evenly dis- 
tributed on the ways, and the “ poppet” shores, which 
had previously held the bridges up wile the ways were 
being put under, having been taken out, the ‘‘ daggers” 
atthe bottom cleats at each side of the ways were knocked 
out, and the bridges were hauled down by a tackle, the 
fall of which was taken round a winch barrel. As soon as 
a bridge was projected far enough over the dock, the 
daggers were put in at the next cleats, and a couple of 
pontoons, with packings upon them, sunk to the necessary 
depth with water ballast, were brought under the end, 
and then, by pumping out the water, raised, so as to take 
part of its weight. Next, one of the two camels which 
had eventually to carry each bridge, was introduced be- 
tween the pontoons and the dock wall. The bridge was 
again projected until the second camel could be placed in 
position, and afterwards the pontoons were removed, 
except those between the smaller camels under the goods 
bridge. As soon as they were launched they were taken 
up the dock, and moored to the stage, to await the neces- 
sary height of tide for putting them in place. They were 
securely shored from the decks of the camels, and the 
camels were tied together by balks of timber. The 
camels when carrying the bridges had a freeboard of 
2 ft. 6 in. 

The tides, which ranged from 14 ft. llin. above Old 
Dock Sill on the 20th of November, 1879, to 12 ft. Sin. on 
the 23rd of the month, were considered suitable for 
putting the landing-stage and bridges in place. These 
were brought down the Great Float, a distance of about 
one mile, on the morning of the 20th. The bridges were 
towed by a large paddle tugboat, with a small screw tug- 
boat lashed broadside on astern of the last camel for 
steering, and the stage was towed in a similar manner. 
They were all got into the entrance lock of the dock 
by midday. As soon as the tide allowed, the stage 
was hauled outside the dock gates, and laid along- 
side the wall in the river, and the bridges were left in 
the lock. 

At about four hours’ ebb the stage was hauled out of 
the entrance to the dock, and two powerful paddle tugboats 
were made fast at each end, by which it was towed to its 
berth. In less than an hour from the time of leaving the 
dock entrance the stage was got to its site, and the fore 
and aft mooring chains, which had been buoyed in posi- 
tion, were then picked up and hauled in; an operation 
which occupied about two hours more. The anchors 
were next brought to a bearing by a tugboat, attached to 
the stage, going ahead and astern. 

About two and a half hours before high water on the 
21st the passenger bridge was brought out of dock and 
dropped into position on the flood tide; just before high 
water it was secured by moorings until the tide fell, when 
the inshore end dropped into place on the axle, and re- 
leased the camel at that end. Owing to the height of the 
foreshore at that point, the other camel was not got clear 
until the morning of the 25th. 

Next day the goods bridge was brought out of dock, at 
8.30 a.m., and got into position an hour afterwards. It 
was landed on the axles in the same way as the passenger 
bridge, but without a hitch, and in much less time, both 
camels and pontoons being clear by 7.30 a.m. on the 
following morning. 

The cross bridle mooring chains were then picked up, 
and the lengths of all the moorings adjusted, to bring the 
stage into position. 

The roof over the passenger bridge was erected from a 
temporary staging composed of planks laid upon angle- 
irons bent toa right angle and bolted to the webs of the 
side girders. As soon as the tee-iron bars on one-half of 
the roof were bolted in place, the glass was put on and 
held by temporary zine clips until the timber cappings 
were fitted over it. 

Weight of Passenger Bridge and Roof. 
tons. cwt. qrs. 
46 10 
251 17 
6 12 


Roof with fascia, &e. 
Bridge as launched 


Flaps 9 


Total weight in place 305 0 0 

Ferry Buildings (see Fig. 1, page 181 ante, and Figs. 
8, and 9 of our two-page plate, August 3).—Under the 
head of ferry buildings are included both the part devoted 
to passenger traffic and the engine and _boiler-house 
and accumulator tower. The former of these, or the 
station, is erected partly on the quay, but chiefly on the 
north bridge pier and platform. The portion on the land 
is built of red brickwork, with sandstone dressings; that 
on the pier is entirely of timber framing, with the sill 
bolted down. The framing is filled in with rough ‘“ stil- 
ing” and side fillets, lathed and plastered on the inside, 
and externally covered with a sheeting of rebated weather 
boarding 1 in. thick. A marginal fascia board, with cusp 
head, is fixed in each panel. The space from the north 
side of the high-level pier to the north side of the pas- 
senger bridge is divided, by two rows of columns, into 
theee bays, each of which is covered by one span of the 
roof. All wrought timber used in this part of the work is 
pitch pine, and all exposed to view is varnished. The 
roof trusses are stop-chamfered, and well bound together 
with straps and bolts. Longitudinal bearers are laid 
along the columns, and the roof trusses spring from these 
and the timber framing of the outer walls. Purlins are 
attached to the principal backs, supporting 1 in. V-jointed 
and tongued boarding, laid diagonally. The boarding is 
covered with Vieille Montagne zinc, No. 16 gauge, laid to 
the Italian roll pattern, an ornamental cresting being fixed 
along the ridges, with terminals at the ends. Skylights 
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are introduced in the upper portion of each span. 

3rackets, curved braces, pendants, &c., are fixed in the 
gables next the river. The office, ladies’ waiting-room, 
and conveniences, are partitioned off with timber framing, 
filled in with rough stiling, lathed and plastered on both 
sides. In the case of the first-named rooms, the partitions 
are carried up to the roof and glazed. Four toll-houses, 
in a row, are spaced across the station. Each toll-house 
commands two turnstiles, room being left at the sides for 
two more when required. Passengers and luggage pass 
through both ways in the centre. 

The machinery building consists of an engine and boiler- 
house in one, and an accumulator tower; the latter is 
carried up to a height of 70ft. to the top of the parapet 
wall, and is utilised as a clock tower. It is covered in 
with a slated spire or high-pitched roof, having an orna- 
mental finial. There are four illuminated clock dials, 
6 ft. indiameter. The clock, which is by Joyce, of Whit- 
church, strikes ‘‘ the quarters” on a 2-cwt. bronze bell. 
The firing platform for the boilers is outside the building, 
and is covered by a lean-to roof. The walls of the 
machinery building are of brickwork, similar to that in 
the passenger station, and the roof is covered with Welsh 
duchess slates, rendered underneath with hair’ mortar. 
The foundation for the tower is brought up from the 
‘* growing clay” of the old foreshore in a solid mass of 
concrete. The engines are fixed with Lewis bolts to Run- 
corn ashlar, set on a bed of Portland cement concrete ; 
the total depth of ashlar and concrete is 5 ft. 3 in. 

The land front of the passenger station is provided with 
a covered way, constructed of ornamental cast and 
wrought ironwork ; the roof is in three spans, glazed with 
rough plate-glass. 

Capstans.—Three of Brotherhood’s potent three-cylinder 
hydraulic capstans are placed upon the works, one on the 
landing-stage, for working wagons along the rails on the 
stage, and on and off the lift platforms; another on the 
high-level pier for working wagons along the pier, and on 
and off the lift platforms ; and the third on the pier at 
the top of the goods bridge, for helping carts up the 
bridge when the inclination is too great for the horses to 
draw up the loads unassisted. The cylinders of the cap- 
stans are 5} in. in diameter by 4 in. length of stroke. The 
capstan on the high-level pier is over the centre longitu- 
dinal girder, to obviate cutting which the engine is placed 
in a cast-iron casing on the top, and it is raised by two 
rams 3 in. in diameter by 18 in. stroke, one ram on each 
side of the flange of the girder, when it requires packing, 
&c. The capstans are each capable of a minimum pull of 
20 ewt. on the level, with a pressure of 600 lb. per square 
inch. 

Pressure and Return Pipes.—The pipes for conveying 
the pressure to the lifts, capstans, and gangway presses, 
and for returning the water in summer, or anti-freezing 
mixture (which is composed of about three parts of water 
to one of crude brown glycerine) in winter, to the tank 
over the pumps in the engine-house to be again used, are 
4in.and 5in. in internal diameter respectively atthe pumps, 
decreasing to ? in. and 1 in. in diameter at the gangway- 
presses and —— of cast iron, on the piers carried by 
wrought-iron hangers under the deck, and of wrought 
iron 2 in. in diameter down the goods bridge and on the 
landing-stage, with joints of gun-metal, to allow of the 
motion of the bridge at each end. The pipes from the lift 
valves on the high-level pier to the lift cylinders are of 
copper 14 in. in internal diameter. 

Accumulator.—The accumulator cylinder and ram are 
of cast iron, 18 in. in diameter by 20 ft. length of stroke, 
with a weight case 9 ft. 9in. in diameter, by 21 ft. deep, 
of wrought-iron plate 4 in. thick, attached to the ram 
head by a crosshead, also of wrought iron, and ballasted 
with ‘slag, to give a pressure equal to 600 1b. on each 
square inch of the ram. When the attendant leaves in 
ths evening, the accumulator weight-case is left at the 
top of its stroke to work the passenger gangways for the 
boats, which run hourly during the night. 

Engines and Pumps.—The pumping power is derived 
from a pair of direct-acting horizontal high-pressure 
engines capable of being worked both in gear and by hand 
either jointly or independently. Each engine has the 
force pump between the cylinder and crank, the connect- 
ing rod being forked to permit of this arrangement, and 
the pump ram is attached to the motion block; the 
engines are coupled by cranks set ata right angle. The 
steam cylinders are 15 in. in diameter by 24 in. length of 
stroke; the pumps are double-acting, with plungers 6 in. 
in diameter. The engines are automatically controlled 
by the accumulator, in addition to the ordinary screw- 
down valve. The pumps are supplied from the return 
— tank, which is in close proximity, with a head of 

8 ft. 

Boilers.—The boilers are in duplicate, of the Cornish 
type, 22 ft. long by 6 ft. in Saasiiee, with a flue 
ott. 9in. in diameter, fitted with six Galloway tubes, 
and are set with an inclination to the front of 1} in. in 
their length. Instead of steam domes they have a per- 
forated steam collecting pipe, 6 ft. long by 4 in. in 
internal diameter. They are fed from a wrought-iron 
cistern above them, into which the township water is laid, 
either by an injector or a pump worked from the crank of 
one of the engines, and are arranged so as to be capable 
of being worked either together or separately, and of 
supplying the engines with steam at a working pressure 
of 80 Ib. to the square inch. 

Gas Service.—The top handrail on the piers forms the 
gas service to the lamps; the pipes to the stage are led 
down inside one of the girders in each bridge, having 
brass universal joints at the ends. The north bridge is 
lighted by shadowless spherical lamps, one under each 
of the overhead ties in the roadways, and the south 
bridge by square lamps fixed on the top of the overhead 
arches. The stage is lighted by square lamps upon 


standards, and thegangways by three spherical lamps upon 
each arch. 


All the ferry buildings are lighted with gas ; 








the passenger station having eight Argand lamps sus- 


pended from the roof, and ordinary brackets and pen- 
dants being fixed in other places where needed. 

Painting.—The castings for the columns, &c., were 
coated with black varnish before leaving the contractor’s 
yard ; those for the handrail standards and entablature 
were covered with boiled oil, as they were afterwards to 
be painted. The whole of the wrought iron plates and 
bars used in the work, except those for the pontoons, were 
covered with boiled linseed oil before they were incorpo- 
rated in the girders, &c. ; the girder work, upon being 
rivetted up, received two coats of oil paint in the yard. 
As soon asthe pontoons were rivetted up, caulked, and 
tested, they were covered outside with one coat of boiled 
linseed oil,fand after the oil was dry, with two coats of red 
lead in oil, and a finishing one of black varnish. The top 
of the corrugated plates, on the outer portion of the high 
level pier and on the landing stage, was covered before 
the timber was laid with a mixture of pitch and tar of 
such consistency that it did not run off or crack when dry ; 
the underside is painted the same as the girders upon 
which the plates rest. After erection the cast-iron 
columns in the piers received two coats of black varnish, 
and the girders, up to the roadway line, one coat. The 
keelsons, when rivetted upon the pontoons, had a finish- 
ing coat of red lead in oil. The bridge girders receiveda 
finishing coat of chocolate colour; the passenger bridge 
roof outside is zinc colour, and shades of blue inside. The 
engines are painted a light chocolate colour, with the 
flanges picked out in black. The outside of the timber 
framing of the passenger station is stepped in, primed, 
and painted with four coats in oil and white lead, the 
main timbers being finished a dark olive green, the panels 
chocolate, and the marginal fascias, &c., a light stone 
colour. The inside is stained and varnished with two 
coats of copal. 

Approach Road.—The new approach road is 122 ft. 
wide, and on a gradient of lin 47. The foot-walks are 
laid with Yorkshire flags and granite curbs, that on the 
north side being 18 ft., and on the south 12 ft. wide, 
leaving a width of carriage-way of 92 ft. Alongthe south 
side of the road a tramway, on Barker’s system, has been 
laid by the Wallasey Tramways Company, their engineer 
being Mr. Charles H. Beloe, M. Inst. C.E. The whole 
of the carriage-way between the channel stones, except 
crossings, along the tramway, which was paved by the 
company, is formed of Penmaenmawr macadam and Port- 
land cement concrete, sufficient chippings and gravel being 
used to fill up the interstices. The proportion was eight 
parts of aggregate to one part of cement, and the thick- 
ness of the metalling was 9in. No pitching or hard core 
was used, the concrete being laid directly on the clay, 
which was first rolled till brought to a good even and 
solid surface. The road infront of the goods department 
is paved with setts from the old slip. The gas and water 
pipes and surface drain pipes for that side of the road are 
brought down in a subway under the north footwalk. 
The lighting is effected by single lamps along the sides, 
and two large lamps, one with five lights and the other 
with three, in the middle, at top and bottom. Along the 
south side of the road is a brick retaining wall with a 
hoarding on the top. 

Railway.—In order to preserve a frontage to the new 
road in the plot of reclaimed land bordering its south side, 
and in view of the fact that until accommodation is pro- 
vided on the Liverpool side, no cross-river traffic can be 
conducted in loaded railway wagons, the Board de- 
termined that the reclaimed land should be skirted by a 
railway, with the intervention of two turntables, curving 
round to form a junction with the dock rails. The road 
is a double line, Jaid with double-headed iron metals, 
weighing 60 lb. per yard. It is intended that this ground 
shall be also used as a railway depot, and a portion of it 
is paved with this object. A weighbridge with sunk 
rails, suitable for either carts or railway wagons, is fixed 
on the down line. 

(To be continued.) 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The price of warrant iron 
relapsed last Thursday from 46s. 14d. to 46s. O}d. cash. 
On Friday the tone was rather better, and a fair amount 
of business was done during the forenoon at from 46s. 04d. 
to 46s. 14d. cash, also at 46s. 3d. and 46s. 35d. one month, 
the close being buyers at 46s. 1d. cash and 46s. 33d. one 
month, with sellers near. The market was steady in the 
afternoon, with a moderate amount of business transacted 
at 46s. 1d. cash, also at 46s. 24d. and 46s. 3d. one month. At 
the close there were buyers offering 46s. 1d. cash and 46s. 3d. 
one month, and sellers asking a shade more. Monday’s 
market was steady, and the closing quotations showed no 
change from those prevailing at the close on Friday after- 
noon. Transactions were reported during the forenoon at 
46s. 04d. and 46s. 1d. cach, also at 46s. 24d. and 46s. 3d. one 
month, the close being sellers at 46s. 1d. cash, and 
46s. 3d. one month, with buyers near. In the afternoon 
business was done at 46s. 1d. cash, also at 46s. 24d. and 
46s. 3d. one month, and at the close of the market there 
were buyers offering 46s. 1d. cash and 46s. 3d. one month, 
with sellers near. The warrant market was a little firmer 
yesterday, partly owing to the results attending a meet- 
ing of miners held in Fifeshire, as holders of iron looked 
upon the men as showing a bolder front, and were less 
disposed to sell at the present low prices. An advance of 
23d. per ton was obtained. There were transactions 
during the forenoon at from 46s. 14d. up to 46s. 3d. cash, 
also at 46s. 4d. up to 46s. 5d. one month, with sellers 
near, the close being sellers 46s. 3d. cash, and 46s. 5d. one 
month, and sellers near. Business was transacted in the 
afternoon at 46s. 3d. and 46s. 34d. cash, also at 46s. 5d. 
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and 46s. 54d. one month, at which there were sellers at 
the close, with buyers near. Business was done this 
forenoon at 46s. 3d., 46s. 2d., and back to 46s. 3d. cash, 
also at 46s. 5d., 46s. 4d., and back to 46s. 5d. one month, 
and at the close there were buyers offering 46s. 3d. cash, 
and 46s. 5d. one month, with sellers near. In the after- 
noon there were transactions at from 46s. 3d. up to 46s. 5d. 
cash, also at 46s. 5d. up to 46s. 7d. one month, and sub- 
sequently sellers were asking 46s. 5d. cash, and 46s. 7d. 
one month, with buyers offering 3d. per ton less. A little 
more animation, with an inclination to buy, is being 
shown on the part of America, but no material change is 
evident as regards the continental demand. The shipping 
season is now getting well through, but the shipments 
still stand very favourably. Last week they amounted 
to 14,338 tons, as compared with 10,311 tons in the 
preceding week, and 12,343 tons in the corresponding 
week of last year. Of the week’s total the United States 
took 1650 tons; Canada, 3654 tons; India, 120 tons ; 
Australia, &c., 175 tons; France, 150 tons; Italy, 270 
tons; Germany, 2125 tons; Russia, 150 tons ; Holland, 
1260 tons; Spain and Portugal, 137 tons; China and 
Japan, 230 tons ; and other countries took lesser quanti- 
ties. There is nothing of special interest to report 
in regard to the home trade, but there is still a large local 
consumption of pig-iron in the foundries and in the 
finished iron establishments, and in the legitimate de- 
partments of the iron industries there is a great amount 
of activity prevailing. The number of blast furnaces in 
actual operation is still 115, as compared with 111 at this 
time last year. In the hematite department flatness is 
still the rule. As low as 48s. per ton f.o.b. at Cumber- 
land ports has been accepted for the Nos. 1, 2, and 3 
brands in the usual proportion, though 48s. 6d. per ton 
is about the nominal quotation. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
587,433 tons yesterday at noon as against 386,222 tons 
yesterday week—showing an increase for the week of 
1211 tons. 


Shipments of Machinery, &c.—There were reported last 
week the following shipments of machinery, &c., from 
the Clyde to foreign ports. Sugar crushing and other 
machinery of the value of 51,0347. ; sewing machines, 
3800/.; steel manufactures, 6700/.; castings and other 
iron manufactures of the value of 46,050/. 


The Johnstone Blacksmiths. —Y csterday the blacksmiths 
employed in the engineering establishments in Johnstone 
were all out on strike for an advance of wages, amounting 
to one halfpenny per hour. The masters appear to be 
willing to give an advance on the present wages to indi- 
viduals, but decline to accede to the demand of the Society 
of Blacksmiths. The present rate of wages averages 
about 29s. per week, while the highest is 33s. 


Another Remarkable Passage of the ‘‘ Alaska.”—The 
Guion steamer Alaska arrived at New York on Sunday 
morning, having made the run out from Roche’s Point to 
Sandy Hook in 6 days 21 hours, 41 minutes, the fastest 
passage from Liverpool to New York, it is said, on record. 
It was certainly a remarkable passage. One day she 
steamed 430 miles. 


Unsatisfactory Report of a Clyde Shipbuilding Company. — 
The report by the London and Glasgow Engineering and 
Iron Shipbuilding Company (Limited) for the past year 
states: Your directors beg to submit the accounts and 
balance-sheet for the year ending 30th June last; and 
they regret to have to report that, notwithstanding the 
work completed during the year has been larger than ever 
the company turned out before in any one year, the profit 
resulting therefrom has been so unsatisfactory. Owirg 
to the excessive demands of the workmen for increased 
remuneration, and the irregularity of their attendance 
during the working hours, the completion of the work 
has been seriously retarded, and the cost of its production 
thereby greatly increased. Your directors recommend 
that the sum of 31187. 1s. 4d. be transferred from the re- 
serve fund and added to the amount at the credit of profit 
and loss account; and that out of this a dividend of 4 per 
cent. per annum, or 1/. per share, be paid in two equal 
instalments, on 1st October and 1st April next. 


The Monkland Iron Company.—At the annual meeting 
of this company, held in Glasgow yesterday, the chairman 
mentioned a few interesting facts, one of which was, 
however, that the past year’s business had resulted in a 
loss of 11,6817. 12s. 11d. The blast furnaces, on which 
the sum of 4118/. had been spent during the year, and 
which were in a very bad condition when taken over from 
the liquidators of the old company, had been put into ex- 
cellent condition, and were now producing iron at the rate 
of 73,000 tons a year, as against 60,000 tons for the year 
1882-83. He stated that at the Jordanhill ironstone pits 
the company were erecting two calcining kilns, which 
were expected to effect a saving in the calcined stone of 
1s. per ton, or about 2000/. per annum. He also stated 
that No. 5 blast furnace was being converted into a retort 
to be used either for coal or for shale ; and at Calderbank 
two coke ovens were being built, in order to endeavour to 
make coke from dross and to save the bye-products. It 
will be the end of the year before it can be said whether 
or not the ovens prove to be a success, but if they are a 
success the result will be one of immense advantage to the 
company. 


Locomotive Superintendent for the Great North of Scot- 
land Railway.—A meeting of the directors of the Great 
North of Scotland Railway Company was held last 
Thursday, at which an appointment of locomotive super- 
intendent of the Great Northern system was made in the 
room of Mr. W. Cowan, resigned. The chairman of the 
meeting was Mr. James Manson, assistant locomotive 
superintendent of the Glasgow and South Western 
Railway. 
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ENGLISH AND AMERICAN FISHERIES, 

TuE principal object for which the Fisheries Ex- 
hibition was inaugurated was to improve the condi- 
tion of the fisherman and to place the produce of his 
industry within more easy reach of the fish-eating 
community. No better scheme could have been 
devised for this purpose than that of Mr. Birkbeck, 
who, after consulting with Professor Goode and 
Captain Collins, the United States Commissioners 
at the Exhibition, has proposed that a New Eng- 
land fishing schooner should be chartered in the 
United States and be sent to England for the pur- 
pose of giving a practical example of the working 
of the purse-seine net ; this proposition appears to 
be receiving the cordial support of most of those 








interested in our fishing industries. Such of 
our readers who saw the account which appeared 
in our last week’s issue of the method of operating 
this net, and the work performed by it, will perceive 
that a newand powerful apparatus for the capture 
of herring, mackerel, and other free-swimming fishes 
is likely to be introduced to the English fishermen 
by the proposed expedition. It may be of course that 
the purse-seine will prove less effective in English 
waters than it has been found to be in American, but 
this point can only be determined by actual experi- 
ment, and it would seem that no more appropriate 
way of spending a part of the surplus funds of the 
Exhibition could be found than in gaining the 
necessary experience We think, however, that it 
would be a pity to confine the expedition to the trial 
of one mode of taking fish, there being several 
methods practised in America and unknown in 
English waters, with which it would be well to 
experiment. The Americans have asystem of fishing 
with long lines which they call trawling. An English 
long-line smack will carryabout 180 lines, each forty 
fathoms long, and armed withas many as 4680 hooks. 
These lines are shot and hauled from the smack 
herself. A New England schooner will carry four 
to six small boats called dories, each of which 
will be manned by two hands who will handle 
almost as much gear as a whole smack’s crew will 
with us. Again there is a distinct fishing carried 
on in American waters to which we have no exact 
parallel in England. This is the halibut fishing 
which is pursued principally by the schooners of 
Gloucester, Massachusetts, on the ocean banks of 
the north-western division of the Atlantic. This 
fishing supplies a very considerable item of the 
total fish food of New England, and it has been 
suggested that we might establish a like industry 
in England, supposing American methods of cap- 
turing, cleaning, and packing the fish were adopted. 

Altogether it would seem that there is much that 
we could profitably borrow from our brother fisher- 
men on the other side of the Atlantic as no doubt 
there is much they could learn from us. 

The American fishermen have, however, a great 
advantage over their fellow craftsmen here. The 
United States Fish Commission was established 
by aresolution of Congress rather more than twelve 
years ago, when Professor Spencer F. Baird was 
appointed to the honorary post of the head of the 
Commission. Since that time the Commission 
has been steadily labouring in the interests of 
the fishermen, and the fishing industry, and 
nothing of any degree of importance has arisen 
which has not been the subject of investigation. 
The Commission is composed of men of very different 
types. To quote Professor Goode, ‘‘ Pure and 
applied science have laboured together always in 
the service of the Fish Commission, their repre- 
sentatives working side by side.”” Men eminent as 
zoologists have joined with those who have been 
all their lives practical fishermen in the investiga- 
tion of subjects that have arisen in connexion with 
the work to bedone. This harmonious co-operation 
of practice and theory, would be possible only 
under the leadership of one possessing high ad- 
ministrative abilities and great personal influence ; 
indeed, the large sums that are voted yearly from 
the United States revenue for the work of the Fish 
Commission could only be obtained by a man 
intrusted with the confidence of the people and 
government of the country. 

With such a body as the Fish Commission to 
advise them, it is to be expected that the American 
fishermen—belonging as they do to a nation 
famed for its inventive skill—should bring the 
apparatus they use to a great degree of perfection. 
An opportunity now presents itself by which we 
may reap a great deal of the advantage that has 
followed from the labours of the United States 
Fish Commission. It may seem ungracious to dis- 
count beforehand the favours we are likely to re- 
ceive from our friends, but Professor Baird and 
those who are associated with him have always 
shown themselves so anxious to forward any scheme 
aiming at the improvement of fisheries, either within 
or beyond the confines of their own country, that we 
feel confident Mr. Birkbeck may reckon on a good 
deal of active support and advice from those most 
competent to give it. The avowed object of the 
Smithsonian Institution—of which Professor Baird 
is chief, and to which is affiliated the Fish Com- 
mission—is to labour ‘‘ for the increase and diffu- 
sion of useful knowledge among men.” That was 
the message of the founder of the Institution to 
the American people, and those who are best 





acquainted withthe working of this great scientific 
organisation will most fully appreciate how literally 
the instructions have been carried out. 








THE BRITISH ASSOCIATION. 

Tue fifty-third annual meeting of the British 
Association, which has just terminated, has been 
extremely successful. In the matter of members 
it has exceeded even the jubilee meeting held at 
York, while in the interest which it has evoked, 
both local and general, it has fallen but little short 
of that gathering.* Much of this is no doubt due 
to the happy choice of the town where the pro- 
ceedings were held. Southport is readily accessible 
from all parts of Lancashire and Yorkshire, and is 
held in kindly remembrance by the inhabitants of 
these counties, few of whom have not visited it at 
some time or other in search of pleasure or health. 
Within easy reach of it there are thousands of 
persons whose pursuits are truly, although not pro- 
fessedly scientific, and who spend their lives in 
carrying out in daily manufacturing processes, the 
principles discovered or expounded in some at 
least of the many sections into which the members 
of the Association are divided. Such a population 
was certain to afford a large contingent of keen 
attentive hearers, while Southport itself, peopled 
by large numbers of well-to-do people provided with 
ample leisure, could be relied upon to furnish 
crowded audiences to any speaker who treated of 
the current topics of the day, or was capable of 
popularising science without vulgarising it. 

Both classes of hearers have been exceedingly 
well provided for. Thenumber of technical papers 
has been large, and although no great discoveries 
have been announced yet the records of much pains- 
taking work have been presented, and evidence has 
been given that the last twelve months have been 
well spent. As regards the subjects which parti- 
cularly concern our readers a perusal of our account 
of the proceedings of the first two days will show 
that the physical and mechanical sections have been 
exceedingly busy. Of the others we give nothing 
beyond an occasional mention, but each has had a 
full programme ; in the section of geography two 
papers were read last Friday, on the proposed Jordan 
Valley Canal, and these were followed by an 
animated discussion which we should have reported 
had it not been that the same subject was treated 
from an engineering point of view in the Mechanical 
Section the following Tuesday. In the Chemical 
Section there have been a few subjects of interest 
to our readers. and these we have noticed, but in 
geology, biology, anthropology, geography, and 
economic science nothing was presented which ap- 
peared to fall within our province. 

The first meeting was held on Wednesday 
morning, September 19, when the Council pre- 
sented its report to the General Committee. They 
stated that three of their members, Professor 
H. J. S. Smith, General Sabine, and Mr. William 
Spottiswoode, had been removed by death during 
the last year, and after a high tribute to the 
personal and scientific characters of the deceased, 
they recommended that Lord Rayleigh and Sir Lyon 
Playfair should be elected trusteesin place of the two 
latter. They also informed the Association that of 
those who were members at the Southampton 
meeting, 445 had notified their intention of being 
present at the next yearly gathering which was to 
take place at Montreal, and that fifty-five persons 
had expressed a wish to join the Association with 
the same object. Arrangements had been made 
with the steamship lines, and that after the meeting 
there would be an excursion to the Rocky Moun- 
tains, Niagara, and Chicago, free of cost as regards 
transit. 

In the evening the President, Professor Cayley, 
F.R.S., delivered the inaugural address. The sub- 
ject was higher mathematics, and was therefore in- 
capable of being treated in a popular style, or of 
being expounded with sufficient simplicity for an 
audience to grasp the author’s ideas at the speed with 
which they fell from his lips. A quiet perusal of 
the printed copy, however, discloses the fact so 
often revealed before, that genius and imagination 
go hand-in-hand, and that under the illumination of 
great intellectual power, abstruse subjects acquire a 
charm and poetic flow of which they naturally seem 
quite incapable. The romance of science has more 
than once been eloquently expounded from the 


The total number of tickets issued by the Associa- 
tion for the Southport meeting has been 2696, while the 
total number at York was 2537. 
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presidential chair, but probably never before has 
the British Association been carried into what Sir 
William Thomson called the ‘‘ fairyland of mathe- 
matics.” The work of the sections commenced on 
Thursday morning, the presidential address of that 
devoted to mathematics and physics, being delivered 
by Professor Olaus Henrici, F.R.S., who confined 
himself to the question of teaching of geometry in 
this country. 


THe CHEMICAL SECTION. 


The address to the Chemical Section was delivered 
by Dr. Gladstone, who had of course to refer to the 
Chinese to find the most ancient documentary 
evidence of the idea of elements, recorded in the 
Shoo King, a divine revelation. The Chinese had 
five elements, with curious virtues, water, fire, 
wood, metal, and earth; the Indians also five, but 
not the same, nor independent from one another ; 
their subtle ether, air, light or fire, water, and earth, 
represent one series of transmutations, and they are 
strangely correlated with the five senses, which are 
again derived from one another. These five ele- 
ments the Greek reduced to four, although Aris- 
toteles endeavoured to restore the blue ether to its 
position, and other philosophers often speak of one 
particular element as the primal one. The idea 
of simple bodies as contrasted with compound 
bodies, however, probably never entered into 
their thoughts, and it appears that here again 
the first traces of more modern conceptions origi- 
nated in China. The great magician Geber, the 
master of the philosopher’s stone and elixir of life, 
no doubt was acquainted with the doctrines of 
Lao-tse. From him we may date the age of 
alchemy, which, although like the three elements of 
its earlier period, mercury, sulphur, and arsenic, 
were soon abandoned, only rose to the science of 
chemistry when Lavoisier introduced quantitative 
analysis, and on that based the modern conception of 
elements. The number of so-called elements has in 
this century been steadily increasing; but the 
question is now eagerly discussed: Are these 


really elementary ? Is there a difference in principle 
between the element potassium and the most similar, 
but decidedly compound body ammonium? The 
question has been approached chiefly in three ways. 


Firstly, spectrum analysis was hoped to afford 
conclusive proof; but it is at present agreed 
that the spectra of elements may be very simple 
or very complex; that those of compounds do 
not consist of the spectra of their respective con- 
stituents; and that under certain circumstances, 
lines will appear or disappear, widaen and shift, 
and that the evidence of the spectroscope, if 
based upon coincidences of certain lines, cannot 
in itself be considered decisive. Secondly, since 
Dumas’s days, groups of three—and later, more 
~-elements were distinguished with simple rela- 
tions as to their atomic weights and properties ; 
thus the atomic weight of lithium is 7, that of the 
other alkalies7, plus multiples of 8. Inorganic bodies 
a great number of series of closely-related bodies 
differ by an increment of 14, the atomic weight of 
the group CH,. It is, moreover, striking that the 
members of one such group are found together at 
certain spots. Mendeljeff’s ingenious tables of 
atomic weights become particularly interesting if, 
thirdly, the specific refractions are inserted. As 
now all harmony of these tables is destroyed if any 
of the compound radicalsareintroduced in the places 
of elementary bodies, there is as yet reason to be- 
lieve that elementary and compound bodies are 
really essentially different, although all elements 
may be multiples of the primordial hydrogen, as 
Dr. Prout asserts. Dr. Gladstone further referred 
in his address to the brightening prospects of 
technical chemistry and instruction. 

Other papers dwelt upon the same points. Pro- 
fessor Williamson emphasised that all attempts to 
split upour elements had utterly failed, and that their 
list was getting longer instead of shorter, as hoped. 
Still all belong to one natural family, and all differ- 
ences in properties may be traced down to differences 
in weight. Yet Professor Williamson holds we must 
believe in ponderable matter and the imponder- 
able ether. Professor Hartley read the report of 
the Committee on ultra-violet spark spectra. Pro- 
fessors Liveing and Dewar reported on their exami- 
nation of the Greenwich observations on sun spots. 
In sun spots, certain lines appear widened, unsimi- 
larly often (that is, not equally on both sides), and 
crooked besides, which probably arises from their 
respective vapours being in violent motion ; similar 
widened lines have been found in the arc spectra, 





some lines being peculiarly expansive, and a number 
of the spot lines traced as iron lines, whilst other 
prominent lines which Angstrom’s maps of the sun 
spectrum do not record at all, coincide with cerium 
and titanium are spectrum lines. It is, therefore— 
bearing in mind Mr. Lockyer’s remarkable identi- 
fications of yttrium lines—in Messrs. Liveing and 
Dewar’s opinion not advisable to assume the exist- 
ence of some exclusively solar constituents as long 
as our tellurial elements have not been more 
minutely studied. Itis to be hoped that these gen- 
tlemen will be enabled to make their own observa- 
tions of the sun at Cambridge, as well as their arc 
experiments, and to bring electric crucible and sun 
together, as Sir William Siemens expressed it. That 
this widening of certain linesand crooked appearance 
of others may partly be due to light rays from diffe- 
rent elevations of the solar atmosphere with different 
tensions, which tensions may of course vary indepen- 
dently of temperature with greater or lesser quan- 
tities of the respective vapour present, was also con- 
firmed by the Reverend Professor Perry, who has for 
years been engaged in the spectroscopic examination 
of sunspots. Professor Dewar added that if iron is 
heated in the electric crucible, not in the arc itself, 
no lines at all are visible; but the photographed 
spectrum exhibits a great number of lines in the 
ultra-violet, which may in the whole be the most 
fruitful field for observations. 

Mr. P. M. Parsons read a paper on manganese 
bronze, of which four kinds, with varying ad- 
mixtures of ferromanganese, tin, and zinc, are 
manufactured, and which are recommended for 
telegraph wires, particularly for hydraulic cylin- 
ders, bells, and propellers. These propellers, 
which cost twice as much as steel, are however, 
asserted to be indestructible, and are practically 
finished when cast. Various specimens of this 
bronze were exhibited in one of the Winter Garden 
halls, and also photographs of some damaged _pro- 
pellers shown, amongst which was that of the Garth 
Castle, with its blade bent at an almost right angle. 
Mr. Parsons strongly condemned the primitive way 
in which brassfounders mix their materials, which 
would explain the unreliable quality of the brass 
obtained. He pointed to the necessity of using 
atomic proportions which experience had forced 
upon them ; he did, however, not give any figures 
in explanation of his atomic proportions. 

Professor Ramsay spoke on the application of 
bisulphide of carbon to the scouring of wool, a 
process which was suggested some years ago by 
Mr. Mulling, and which promises large economy. 
The extraction is effected in centrifugal machines, 
the wool being placed in perforated baskets under 
the dome and washed with cold water only, neither 
heat nor hydro-carbons, both of which are injurious 
to the fibre, being admitted. The bisulphide is 
regained by evaporation and kept under water, so 
that there is no danger of explosion. It is not 
pretended that in the laboratory, soap would not 
dissolve and remove the fat as perfectly as the 
bisulphide; in practice, however, soap does 
not serve satisfactorily. This process is not 
judged so favourably in England as in France, 
chiefly, perhaps, because the English bisulphide 
discolours the fibre slightly, whilst the French 
material yields very fine wool. The inferiority of 
the English bisulphide is somewhat strange, be- 
cause the only difference in its manufacture—the 
use of charcoal instead of coke employed in France 
—should be in favour of the English product. 

Mr. H. Dixon demonstrated that mixtures of 
carbonic oxide and oxygen, which have always been 
considered highly explosive, will not explode if 
perfectly dry. The very interesting experiment, 
the first of this kind with exclusively gaseous bodies, 
involves a principle of the greatest importance. It 
almost appears as if no two bodies would combine 
unless there is a third one present to start 
them ; in one experiment a little vapour of water 
which filled an arm of the eudiometer to which 
the explosion confined itself, the blue flame descend- 
ing very slowly as long as there was not sufficient 
moisture present. Some months ago Mr. Cowper 
showed before the Chemical Society that chlorine 
gas will not attack metals if—which is most difficult 
to effect—all traces of moisture are removed. Such 
observations seem again to bring us back to the 
catalytic processes of forty or more years ago, 
in which certain bodies, as the ferments for 
instance, were supposed to act by their simple 
presence, only without being changed. It is 
clear that these bodies are indeed constantly 
changed and reformed to start other combinations ; 





but the question requires urgent researches, and 
may open an altogether new field to chemical 
theories. The first fact to be ascertained, as Pro- 
fessor McLeod reminded us, is whether perfectly 
dry hydrogen and oxygen can yield water. 

In a paper on Bolometry, Professor Sylvanus 
Thompson stated that the disagreement in re- 
sistance measurements made by students on Swan 
lamps in light or dark rooms, induced him to in- 
vestigate this matter, and that there can be no 
doubt that the resistance of carbon filaments varies 
with the light falling upon them. In some cases 
deviations of 24 percent. were observed. Whether 
this isa selenium effect, due to the direct action of 
the light, or a heat effect is not clear ; but carbon 
would be able to replace the selenium in a photo- 
phone. A great deal depends upon the surface ; 
lamp-black, usually employed, is certainly not the 
best material for such purposes, nor can selenium 
be, as it must have a certain colour-blind effect, 
absorbing certain rays; the best services might 
perhaps be rendered by a strip covered with the 
black pigment of the eye, supposing that physi- 
ologists agreed about the functions of this pigment. 


MorecomsBe Bay AnD Barrow. 


The proceedings in the Mechanics Section (G) 
commenced with the reading of a paper by Mr. 
Hyde-Clarke ‘‘ On a Comparison of Morecombe 
Bay, Barrow-in-Furness, North Lancashire, and 
West Cumberland, in 1836 and 1883.” The speaker 
said that at the former date he was engaged ina 
scheme for the construction of a railway straight 
across Morecombe Bay from the Lancashire side to 
the opposite coast. As there was no immediate 
prospect of a remunerative traflic it was proposed 
to raise the funds by the reclamation of a large area 
of land which was exposed at low tide, and which 
comprised about 40,000 acres. The idea met with 
a ready local acceptance, and, as there were no 
engineering difficulties of a formidable nature, it 
would have probably been carried out, had not the 
Lord of the Manor and the Duchy of Lancaster 


‘both put in a prospective claim to the land it was 


designed to recover. As no satisfactory terms 
could be arranged, the direct route was abandoned, 
and in place of it the present Furness line was made, 
skirting the bay, and crossing the rivers Kent and 
Severn on long bridges. Although the works had 
to deal with the disturbing elements of the 
river flow, and the rush of a large volume of water 
from the sea at every tide, yet they had stood re- 
markably well. Since their construction Barrow has 
risen froma petty harbour without a name to the 
condition of a first-rate port ; the railway put it in 
connexion with the entire system of internal com- 
munication, and its great natural advantages 
have done the rest, and from having only four 
furnaces it has risen to be a most important seat 
of theiron trade. The building of the present rail- 
way had done little in the way of reclamation, but 
there was a company at work with this object. The 
method was the simple one of silting up the area, 
which had the double advantage of securing it from 
the sea and covering it with rich agricultural mould. 
Hitherto only the Lancashire shore had been the 
scene of such operations, but there was a prospect 
of the central area between the rivers being 
attacked soon. The speaker next called attention 
to the rapid growth of the town of Barrow, and said 
that it rivalled that of many places in America. At 
present its trade was depressed, but still it had a 
grand future before it, and the port- must even- 
tually take the place of others having less natural 
facilities. At the conclusion of the paper, Sir F. 
Bramwell opened the discussion by relating how 
some forty-one years ago he had been engaged, 
when in the office of Mr. Haigh, upon the design 
of a railway across Morecombe Bay, and the plan 
then proposed was to drive an open pilework 
gantry across the bay, and carry the railway over 
on this as a viaduct. When this was completed 
stone was to be tipped between the piles and the en- 
closed area gradually silted up as the level of dam 
was slowly raised. The rivers were to be trained 
to the sides of the bay and provided with gates. 
A vote of thanks was then passed to the author, 
who in reply stated that the names of Stephenson, 
Haigh, Crampton, and Fowler had been at one time 
or another connected with this problem. 


Srapitity In NavaL ARCHITECTURE. 


The next paper was read by Professor Osborne 
Reynolds, and was entitled ‘‘On the Use of the 
Term Stability in the Literature of Naval Archi- 
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tecture.” He commenced by explaining that his 
paper arose out of the report on the accident to the 
Daphne, and the discussion which had appeared in 
the Times regarding it. This had brought forward 
a fact long ago pointed out, but which needed again 
to be emphasised that the word stability was used 
in more than one sense. Its general and technical 
meaning admitted no doubt; it might be defined as 
a state in which an object was able to maintain a 
particular position, against forces tending to move 
itout of that position, and to which if it were dis- 
turbed and allowed to go free, it would return again. 
Stability was not, he said, a nautical term, it had 
been introduced by the mathematician and not by 
the sailor. The latter spoke of a ship being 
stiff, or crank, or topheavy, and naval architects 
had endeavoured to express all these conditions 
under the word stability. And the word had come 
to be used not only to express a state, but also 
in a quantitative sense, meaning the amount of 
force required to upset the ship. This use 
of the word had drawn protests from definite 
writers who had pointed out the inapplicability 
in the double sense. From the report of Sir E. J. 
Reed it would seem that naval architects had 
employed the term stability to mean three different 


things. He said ‘‘if a ship has initial stability, 
and has some stability at 90deg., then she will 


possess stability at all angles.” This would mean, 
according to our reading, that she would stand 
firm at all angles, but this was evidently untrue. 
According to another it would mean that if she 
would return to the upright from 90deg., she 
would return from any less angle, a self-evident 
proposition, and certainly not the one in the writer’s 
mind. Sir E. J. Reed meant that if the ship 
would return to the upright from a small angle, 
and if she would also move in the same direction 
from 90 deg., then she would start to move from 
any less angle. Here stability means two different 
things, first, power to hold an original position, and 
second, power to move from a given position. Pro- 
fessor Reynolds then went on to remark that 
Rankine and others had proposed definite terms. 
These were ‘ stiffness,” the force required to in- 
cline a ship to a given angle, and ‘‘ stability,” the 
distance (angle) she would yield before she lost the 
power of recovery. With regard to the other points 
of the report he would say nothing, except to notice 
that according to it, naval architects believe that a 
square prism floating high out of the water on one 
side would roll on to its corner and float upon it, 
an evident absurdity. 

At the conclusion of the paper Mr. Beaumont 
dissented from the introduction of the word stiffness, 
and asked if it were any more definite to say that 
a ship had so much stiffness at a certain angle than to 
say she had so much stability. They both meant 
the same thing. With regard to the capsizing of a 
square prism, Mr. Reynolds had misunderstood 
the report. The diagram had been made by Mr. 
Elgar to show that a vessel with freeboard might 
turn over instead of going back to normal. A 
vote of thanks was then passed to the author of 
the paper, who in replying pointed out that to 
speak of a curve of stability involved a misuse of 
terms ; the ordinates measure the stiffness and the 
abscissee the angles, but both could not be called 
stability. 


Tue Evpurates VALLEY RalLway. 


The next paper ‘‘On the Euphrates Valley Rail- 
way” was read by Mr. John B. Fell. He said 
that two ports, as points of departure on the 
Mediterranean, had been proposed—one_ being 
Seleucia, the Port of Antioch, and the other 
Alexandretta, inthe Bay of Scanderoon ; the latter 
was considered the best as the least expen- 
sive to construct, and from its being in a fine 
natural harbour, deep enough and large enough to 
accommodate the whole of the British fleet. From 
Alexandretta the ra:lway would be carried over the 
Bailan Pass, the summit of which has an elevation 
of 2100 ft., whence the line falls down to Aleppo, 
at a distance of 90 miles. At Baylus, at a distance 
of 143 miles from Alexandretta, the River Euphrates 
becomes navigable for vessels of light draught of 
water, and continues so all the way to the Persian 
Gulf. From Aleppo the railway runs with easy 
gradients, and over favourable ground to Bussorah 
or Et Kewit, at either of which places on the 
Persian Gulf excellent landing accommodation could 
be provided for the largest ships afloat. 

The length of the line from Alexandretta, vid 
Bagdad, to Bussorah would be 850 miles, the 











average gradient 1 in 500, and there would be but 
few curves beyond Aleppo less than 20 chains 
radius. The estimated cost for a full gauge single 
line with passing places is 10,000/. per mile, or 
8,500,0000. 

At the conclusion of Mr. Fell’s paper ‘‘On the 
Euphrates Valley Railway” the Reverend Canon 
Tristram said he had lately been over the proposed 
route on horseback, and that it appeared to him 
that the site of the ancient Seleucia would be the 
best starting point. This was the nearest spot to 
Famagusta in Cyprus, where we already have a 
a place of arms. There was some French and 
Italian capital invested in Tripolis and Scanderoon, 
but neither had a harbour equal to Seleucia, where 
a stone pier, erected 300 B.c., was still in perfect 
condition. The railroad would follow the course of 
the Orontes, and go easily to Aleppo without any 
works of importance. In his opinion the Tigris 
Valley was of more importance than the Euphrates 
Valley. It was the ancient trade route, and ran 
through a corn plain teeming with population, and 
there was no fear of Russia’s interference. 

In reply to a vote of thanks Mr. Fell said that 
several alternative schemes had been put forward, 
and as he could not mention them all he had not 
alluded to any. There were, however, practical 
difficulties connected with most of them. He then 
made a few remarks about the Jordan Valley Canal, 
and said the attention of the country was only being 
distracted by it to no purpose. The railway was 
the best and cheapest means of communication 
under the circumstances. 

The next paper was by the same author, and was 
entitled ‘‘ On the Construction and Working of 
Alpine Railways.” It evolved no discussion ; we 
hope to publish an abstract of it in an early issue. 


InsJECTOR HyDRANTS. 


Mr. J. H. Greathead then read his communica- 
tion ‘* On Injector Hydrants.” We shall give an 
abstract of this, but in the mean time we may explain 
that it related to a method of establishing a system 
of high-pressure hydrants in the metropolis by the 
conjoint use of the present mains, and of high- 
pressure mains charged by pumps and accumulators. 
At each hydrant there is a communication between 
the two, and an apparatus resembling an injector, 
by which the high-pressure jet is enabled to carry 
up several times its weight of water from the exist- 
ing mains to a height sufficient to overtop ordinary 
buildings. The paper produced a most interesting 
discussion, which was opened by Mr. Bateman, who 
said that in all the water works he had designed, he 
had never employed a separate system of pipes for 
fire purposes. There was no need for such an 
arrangement, as the amount of water required for 
the use of the brigades was insignificant compared 
with the general supply. At the same time, 
although the aggregate amount of water employed 
was small, yet during actual use the drain upon the 
mains was very considerable. Fortunately most fires 
occurred at night when domestic and manufacturing 
consumption had ceased. Referring to the case of 
Manchester he said that the reduction in the losses 
by fire after the introduction of the constant service 
system was equal to 60 percent. of the property 
actually at risk from fire. No doubt in London it 
would be an advantage to have a double system of 
pipes as matters now stood, but as a rule he did 
not believe in separate mains. In Manchester 
the town pressure would throw a jet 80ft. from the 
street, there being a head of 100 ft. to 200 ft. in 
the pipes, and generally it might be reckoned that 
the water would rise to a height of two-thirds or 
three-quarters of the nominal head. He was sorry 
to say that water was the only means of extinction 
used for fires, and yet when the flames had attained 
a certain intensity water only served to add to 
them, and the sole use of it in such cases was to 
protect the surrounding property. In conclusion 
he stated that he had every confidence that the 
form of jet proposed by Mr. Greathead would 
answer in many cases, and be of great benefit. 

Sir William Siemens pointed out the injector 
hydrant was not intended for towns already pro- 
vided with a high-pressure supply. Such places 
were sufliciently provided for. Mr. Bateman had 
admitted that the hydrants would succeed in some 
places, and it was only in some places where one 
would think of applying them. Water, he said, 
was not the only agent for extinguishing fire ; in a 
room carbonic acid would prevent it spreading, but 
a big fire must have water. He saw great merit 
is the construction of the proposed injector, and 





where there was already a low-pressure supply 


resort shculd be had to such means. To him there 
appeared to be something barbarous in taking an 
engine through the streets to pump water; we 
ought to be able to turn the water right on with- 
out any delay. The docks were an example of a 
place adapted for this system, for there the high- 
pressure mains were already established for work- 
ing the machinery. In applying it to the streets 
the question of economy came in, and the size of 
area that could be fed from one station. Mr. 
Greathead had alluded to electric power, and he 
would remind the section that at a meeting of the 
Institution of Civil Engineers he had shown how a 
dynamo machine could be used to enhance the pres- 
sure of water, and if we only had electric mains in 
our towns, we could make the electric power avail- 
able as a means against fire. As it was, we were 
not immediately likely to get electric mains, and 
the hydraulic plan was the preferable one. 

Mr. Crampton thought the meeting indebted to 
the author. One great advantage of his system 
was that it did away with machinery. He had 
seen it at work and was glad to learn the 
efficiency was 50 per cent. In mines this method 
of jet propulsion might be used to raise and carry 
off débris. 

Sir F. Brainwell quite concurred that we were not 
likely to have electric mains in our streets so long 
as the municipality had the option of purchasing 
them at old metal price at the end of twenty years. 
Now water mains could not be taken from the 
owners in this fashion, and hence they were the 
more likely to be laid. Mr. Greathead had referred 
to some experiments in which hehad been engaged ; 
from them it had been shown that a jet could not 
be thrown far unless it was of considerable diameter. 
A small jet had so much skin friction that it could 
not be thrown far. To attain the height of 100 ft. 
the diameter of the nozzle must be one inch at 
least. Thus each jet required much water, and a 
large fire needed at least fourteen jets, the whole 
representing the average consumption of a town 
of 40,000 inhabitants. This had to be drawn 
from an area a quarter of a mile square, and unless 
the pipes were of large size the pressure in the mains 
fell immensely. The experiments had demon- 
strated that the head in a hose pipe diminished 
3 in. for every foot run, and thus in 200 ft. of 
length 50 ft. of head disappeared. Thus for a 
100-ft. jet there was required 175 ft. at the nozzle 
and 225 ft. at the main. The City of London mains 
were provided with hydrants which threw toa great 
height, but when eight were in action at once the 
jets would not rise 30 ft., the pressure being so 
diminished by the friction in the mains. Although 
he approved of Mr. Greathead’s plan yet he pre- 
ferred that recommended by Mr. Bazalgette, Mr. 
Easton, and himself, in which they provided a 
separate system of mains filled with water from the 
Kentish chalk and devoted to culinary and fire 
purposes. 

Mr. Price Williams said he had seen Mr. 
Greathead’s apparatus tried at the works of the 
Hydraulic Power Company with most successful 
results. Sir Henry Bessemer had declared that its 
adoption would make London safe against fire. 
Mr. Baldwin Latham asked what appliance there 
was to prevent the bursting of the low-pressure 
mains, should the flow of the high-pressure be 
directed into them by the kinking of a hose pipe. 
Professor Unwin wished to know whether it was 
possible to feed fourteen jets at the same time by 
this plan. Mains to carry 1000 1b. pressure must be 
small, and at high velocities the loss from friction 
would be great. All forms of jet pumps work well 
under proper conditions, but it did not seem that 
these conditions would be always present. 

In reply Mr. Greathead said that it required 350 
gallons per minute for fourteen jets, and that it 
was possible to transmit such an amount. The 
efficiency was equal to 33 per cent. Clack valves 
could be introduced between the two sets of mains 
if required, but the hose would burst before the 
pipes, should it happen to kink. This concluded 
Thursday’s proceedings in the Mechanical Section. 


ELECTRICAL STANDARDS. 


On Friday the Report of the Committee on 
Electrical Standards was read in the section 
of Mathematical and Physical Science. The 
author, Mr. R. T. Glazebrook, explained that the 
original B. A. units had been compared between 
themselves, and the mean had been taken as the 
standard. Several resistance coils had been sub- 
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mitted for examination, and had been returned 
with certificates to the effect that they had been 
compared with the B. A. units, and that at a deg. 
Cent. the resistance equalled p. B. A. units, or p', 
Rayleigh ohms (1 B. A. unit = .9867 Rayleigh 
ohms). The coefficient of variation for tempe- 
rature was not stated, as it could be determined by 
any electrician for himself. The original standards 
were single units, and during the year other 
standards of 10, 100, and 1000 units had been 
made from them, under special precautions as re- 
gards accuracy, which he described in detail. He 
also stated that Dr. Muirhead had completed three 
air condensers as standards, and that the Com- 
mittee asked to be reappointed. 

Professor Oliver Lodge then described a case of 
rapid diffusion of molten metals, which had been 
related to him by Professor Chandler Roberts, and 
upon which a paper was read bythe latter. 

Sir William Thomson made some remarks upon 
the discovery, which will be found appended to the 
discussion of the paper. 


On THE MAGNETISATION OF IRON AND STEEL. 


Sir William Thomson then read a communica- 
tion ‘‘ On the Magnetic Susceptibility and Reten- 
tiveness of Iron and Steel” from Mr. J. E. Ewing. 
The author said that he had been experimenting in 
Japan on the effect of stress in relation to magneti- 
sation, and he had demonstrated the hitherto un- 
suspected fact that soft iron is capable of an im- 
mensely greater degree of magnetisation than steel. 
The method employed was to subject wires to the 
magnetising force, tapping them during its applica- 
tion and withdrawing it gradually. When this plan 
was followed 93 per cent. of the charge remained. 
He had obtained magnetic intensity of 1590 units, 
while Thalen only obtained 40 from soft Swedish 
iron, and Roland 200. This result, Sir William 
Thomson said, was a satire on our knowledge of 
magnetism. The author also stated he had com- 
puted the heating effect of the reversal of the in- 
duction in iron in absolute measure. 

Professor Fitzgerald read a paper in which he 
discussed whether the loss of energy by radiation 
from alternating electric currents, would be prac- 
tically negligable in the case of such currents as 
are used in alternating dynamos. The question 
arose in connexion with Maxwell’s theory that 
light may be due to varying electric displacement 
currents, and it seems to be of importance only 
when currents are dealt with alternating at a rate 
almost comparable with the rates of vibration of 
light. For instance, even with a million vibrations 
per second there would not be any sensible loss 
owing to this cause. 

In speaking of some spectroscopic appliances 
Professor Shuster exhibited a rotating spark-holder 
which could be adjusted by the observer at the eye- 
piece of the instrument, and thus allowed spectra 
of different bodies to be brought into the field of 
view in rapid succession. He also exhibited a 
modified simple form of Mermet and Dichand’s 
fulgarator, for the examination of spectra of liquid 
bodies. 

Mr. Bruntees’ ADDRESS. 

In the Mechanical Section the proceedings opened 
on Friday by the reading of an address by the 
President, Mr. James Brunlees, F.R.S.E. He 
chose for his subject the growth of mechanical 
appliances for the construction and working of rail- 
ways and docks. The railway of the present day, 
he said, was in principle much as it was at the out- 
set, but it differed in detail from the original rail- 
way as much or more than the skewer which 
fastened the dresses of the ladies of Queen Eliza- 
beth’s time, did from the pin of the present day. 
First the iron tramplate had been superseded by 
the flanged rail, and to this had succeeded the 
smooth rail and flanged wheel. It had taken a 
long time to settle the form of the rail, and even 
now there was great diversity of pattern. As traffic 
increased, efforts were made to harden the surface 
of rails, and a system of steel plating for points and 
crossings was introduced in 1854 by a Mr. Dodds. 
In May, 1862, steel rails were laid down experi- 
mentally at Chalk Farm, and after outlasting 
sixteen lengths of iron rails, were taken out in 
August, 1865, after having been worn away only 
one quarter of an inch on one side only. In 1866 
the London and North-Western Railway had in 
use, 3000 tons of steel-headed rails and fifty miles 
of steel rails. It was observed in 1876 that if, in 
order fully to realise the effect of the enduring 
quality of steel rails, it was necessary to take a 
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given section of the busiest portion of one of our | 
leading railways, over which upwards of 700,000,000 
tons of live and dead weight pass annually, it 
would be found that the life of a steel rail on that | 
portion of the line would be forty-two years if the | 
traffic remained the same. This would reduce the | 
cost of maintaining the permanent way of railways | 
from 210/. to 106/. per mile. When it is considered | 
that such a saving on a system of 500 miles, which | 
at 25,000/. a mile costs twelve and a half millions, | 
is 52,0001. a year, or about a half per cent. of the | 
cost of the railway, it will be seen that, besides 
some increase of dividend to shareholders, no in- | 
considerable sum may be, and has been, devoted 
by the railway systems of Great Britain to the com- 
fort of travellers out of the saving effected by the | 
introduction of steel rails. Turning then to 
signals, the speaker said that they were com- | 
menced in 1838 onthe Grand Junction Railway, | 
by the employment of a disc which could be 
turned face or edgewise to the track. Distant | 
signals were first employed in 1846 in Scotland, and | 
probably the first distant signals of the semaphore 
type were those of the Great Northern, which were 
madein1852. Automaticsignals were tried with con- 
siderable care on the Brighton line, but were aban- 
doned owing to practical difficulties in their work- 
ing. The first instance of concurrent action be- 
tween signals and switches was at the Bricklayers | 
Arms Junction in 1843, At East Retford a simple | 
contrivance for interlocking the switches was intro- 
duced in 1852, and Mr. Ransome considers this the 
germ of the elaborate apparatus now used. With 
regard to the important question of brakes, it did | 
not force itself upon public attention until com- 
petition increased the size and speed of trains. 
Means were sought to add to the control of 
trains, first, by using the power of the steam 
acting directly on the brakes; secondly, by the! 
connexion of several of the old brakes, so as to | 
unite them under the control of a single brakes- | 
man; and thirdly, by the introduction of brake | 
apparatus connected with the buffers, so as to make | 
the momentum of the train itself available in | 
generating a retarding force, a result which has not | 


| represented by the invention of Mr. Newall. 


been realised in practice. Colonel Yolland reported 


|to the Board of Trade, in 1858, the result of a 
series of trials with brakes designed on these 


principles. The application of the brake to the 
engine wasan old device which had been abandoned 
on account of the injury it caused to the engine. 
Mr. McConnell, whose engine brake was tried by 
Colonel Yolland, endeavoured to remove this objec- 
tion by applying blocks to the rail instead of to 
the wheels of the engine, the block being forced 
down on the rail by means of an elbow joint. The 
second principle, the connexion of several brakes 
united under the control of one driver, was chiefly 
In 
this system two or more carriages, or, if necessary, 
the whole train, were fitted up with brake blocks, 


| all of which were brought under the control of one 
/guard by means of a longitudinal shaft, which 


transferred the motion of the guard’s wheel to the 
brakes throughout the whole length of the train. 
This principle has been applied in all good brakes 
since invented, however actuated ; and it appeared to 
be a sound principle for the application of the re- 
tarding force. The speaker did not intend to enter 
into the controversy as to the best system of brakes, 
but there were several which were more or less 
effectual, and whereas trains which thirty years ago 
weighed on the average 30 tons, with engines of the 
same weight, running at thirty-five miles an hour, 
could scarcely be brought to a stand in a distance of 
800 to 1000 yards, now trains of twice or three times 
that weight, running at a much higher speed, could 
be brought to absolute rest is 20 or 30 seconds, 
and within a distance of 300 to 400 yards. The 
early locomotives were only designed to work on 
comparatively level lines and thus involved long 
detours or heavy works. Where neither of these 
were practicable, some other method of haulage 
had to be adopted, either the wire rope system or 
the central rail system. The former was employed 
by the speaker at the San Paulo Railways, where 
the ascent of 2500 ft. in five miles was accomplished 
by four inclined planes each with a gradient of 1 in 
9}, and of an average length of a mile and a quarter. 
At the top of each bank-head, with an incline of 
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1 in 75 downwards, a stationary engine is placed. 
The wagons are attached to each end of the rope, 
and are raised and lowered simultaneously. On 
the lower half of each incline an ordinary single line 
is laid, and on the upper half, above the passing 
place, three rails are laid forming a double rvad 
with a centre rail common to both. Exactly half- 
way on each incline the single line of the lower 
half and the three rails of the upper half, branch 
into a double way of sufficient length for the trains 
to pass each other. Each incline has a winding 
engine of 150 horse-power, and the ropes are of 
steel wire, and 4 in. in circumference. The centre 
rail system was designed by Mr. Fell, and first 
practically carried out under the speaker’s direction 
over Mont Cenis. This, he said, was probably the 
most economical way of working very steep 
cradients under ordinary circumstances, and it has 
been found to answer very well, wherever it was 
efliciently carried out. Improvements in the 
means of cutting and tunnelling were next adverted 
to, and the Diamond rock drill, the Brunton 
machine, and the Beaumont machine, were briefly 
described, as well as the steam navvy. In the 
matter of pile-driving, the speaker had employed 
several different methods. In fine sands, as at the 
Southport pier, he had used a disc pile, lowered 
into the sand by its weight as fast as the sand was 
removed from under it by a jet of water, and in 
hard shale he had adopted corkscrew piles. <A 
revolution in driving timber piles was brought 
about by Mr. Nasmyth, who adapted the principle 
of his steam hammer to the purpose. His _pile- 
drivers generally in use, weigh about 24 tons; the 
boiler weighs 76cwt. ; the hammer weighs about 
30 cwt., and delivers a blow every second, driving 
the pile 5ft. to 10 ft. per minute in ordinary soil. 
Iron cylinders were first used for foundations by 
Mr. Redman, on the Thames, at Gravesend, in 
1842, and the first practical application of com- 
pressed air to the sinking of cylinders appears to 
have been made in 1839 at Chalons. Lord 
Dundonald had previously patented the same 
system in this country, where it was applied in 
constructing Rochester Bridge. Next Mr. Brunlees 
related the history of the machinery used in con- 
nexion with docks and shipping, and concluded 
with an allusion to the electric railway. 

At the termination of the address the Patent 
Law Committee presented their report, pointing 
out some of the defects of the new Bill. Most of 
the points they consider objectionable, have already 
been fully discussed in our columns. 


THe Suppty oF Hypravutic Power. 


Mr. E. B. Ellington then read his paper ‘ On 
the Supply of Hydraulic Power,” which we shall 
shortly publish in ertenso. He drew a comparison 
between different methods of transmission of 
power, by shafting, belting, gas, compressed air 
and water, and then described the project of the 
Hydraulic Power Company which has been esta- 
blished to supply water under pressure in the 
city of London and the borough of Southwark. 
At the close of the paper, Mr. Price Williams said 
that the position chosen was the best in the 
country ; it was the centre of an immense amount of 
business where water power would be most useful, 
and, further, that it would provide a complete safe- 
guard against a disastrous fire. By its employ- 
ment a great number of isolated motors would be 
superseded, and the smoke question partially 
solved, 

Mr. Davey considered that the hydraulic method 
of power distribution, although well adapted to 
docks, goods stations, and the like, was not of 
universal application. It represented one step of a 
transition movement through which we were pass- 
ing, and which would culminate in the use of steam 
being abandoned for that of gas and gas engines. 
Our three great requisites were heat, light, and 
power, all of which could be obtained from gas, 
while water could convey but the last. At the In- 
stitution of Civil Engineers Mr. Dowson had shown 
that with producer gas at 43d. per thousand feet 
the gas engine is more economical than the steam 
engine, and as town gas was five times as effective as 
Dowson gas it followed that at 1s. 10}d. it would also 
be more economical than steam. Imperfectly purified 
gas could already be supplied at that price, and it 
would certainly grow cheaper. Another advan- 


tage of th: gas engine was that it had a good rate of 
efficiency under all circumstances, whereas hydraulic 
power was most wasteful except against a fixed 
load, 


When applied to cranes the efliciency was 





only 30 to 40 percent. It was true that means 
had been proposed of overcoming this difficulty, 
but they were not very practical. At the same 
time he fully admitted the merit of Mr. Ellington’s 
system and particularly in the locality where it 
was being applied ; he did not doubt but that the 
company would be successful, but the gas engine 
was destined to become universal and not the 
hydraulic motor. 

Mr. Baldwin Latham wanted to know if the ex- 
haust water was to be delivered into the sewers, 
would it need to be pumped to the outfall at 
Barking by the Metropolitan Board of Works. 
Professor Unwin asked if the friction in the 
pipes increased in course of time from corro- 
sion, and if so, whether this could be avoided 
practically by making the water alkaline. Mr. 
Crampton said that ten years’ experience at 
Victoria Dock demonstrated that there was 
nothing to fear from corrosion. There were ten 
miles of pipes there, and the loss was only 2 per 
cent. per mile. The hydraulic system of trans- 
mission was the only one where the loss was 
exactly known. 

In his reply Mr. Ellington assured his hearers 
that the figures given in his paper were also facts. 
The exhaust water was turned into the river or the 
sewers according to convenience. 

THe Mersey Ratiway. 

THE next paper was ‘On the Mersey Railway,” 
and was read by Mr. C. Douglas Fox. The length 
of the railway is 3 miles 8} chains, of which almost 
the whole is either in tunnel or covered way, and 
it is being constructed for a double line throughout, 
with six stations. Two shafts have been sunk on 
each side of the Mersey, one being for pumping 
purposes, and for communication with the drainage 
heading hereinafter mentioned, and having a depth 
of about 180ft.; the other for winding and ventila- 
tion from the main tunnel, and about 90 ft. deep. 
These shafts are lined partly with brickwork and 
partly with iron tubbing. From near the bottom of 
each of the pumping shafts, a drainage heading, 
rising slightly towards the centre of the river to 
allow the water to run tothe pumps, is being driven 
partly by hand and partly by Colonel Beaumont’s 
boring machine, which cuts a circular heading 7 ft. 
in diameter. Out of a total of 1774 yards, 1143 yards 
had already been driven up to September 5, 1883. 
The sandstone rock through which the works are 
carried, though hard and compact, is porous, and 
yields more or less water. The pumping machinery 
on each side consists of two 20 in. and two 30in, 
sets of bucket lift pumps, driven by compound 
engines by Hathorn Davey and Co., of Leeds. A 
40 in. set of plunger pumps, to be driven by an over- 
head engine by Messrs. Barclay and Son, of Kil- 
marnock, is now being fixed as a duplicate on each 
side. The 30 in. sets have hitherto been found 
amply suflicient to clear the works. The paper 
described the mode of setting out the works, the 
precautions adopted under the river, the means used 
for tubbing back the water, and the details of the 
main tunnel, the excavation for which has now pro- 
gressed some 1500 yards, closely followed by the 
brickwork lining. 

Colonel Beaumont opened the discussion by say- 
ing that 5000 yards of rock had been cut with his 
machine at a fast speed. The rate expected at 
Liverpool was 1 ft. per hour, and they had attained 
to 7 ft. in eight hours. In chalk,the cutters would ex- 
cavate 15ft. before being changed, and in the Mersey 
sandstone they would cut from 3in. to 18 in. with- 
out renewal. A more powerful machine was being 
built which would drive headings at the rate of eight 
yards in twenty-four hours without the use of 
explosives. There was a loss of power by com- 
pressed air transmission, but it wasnot irremediable. 
The boring machine utilised one-third of the 
original power, and he hoped to bring this up to 
one-half. As compared with water under pressure 
air had the advantage of being capable of indefinite 
subdivision, and the friction in the pipes was much 
less. Mr. Crampton advocated the removal of the 
débris from the heading by water carriage. In 
replying, Mr. Fox invited the members of the 
section to visit the tunnel the next day, and the 
greater part of them availed themselves of the 
opportunity, descending the shaft and walking to 
the face of the heading. Afterwards they lunched 
with the chairman, Mr. Raikes, M.P. 


VENTILATING TUNNELS. 
Mr. Crampton then read his paper ‘‘ On Rait- 
way Tunnels with Three Separate Openings.” He 





explained that, by the adoption of three tunnels, 
they can be constructed cheaper where ordinary 
locomotives are used, give better ventilation than in 
one, that any two of them can be used at pleasure 
for the traffic, whilst pure air for ventilation passes 
through the other. 

Side by side, three separate tunnels are formed, 
each of sufficient dimensions to allow of a train 
passing along it. About midway of the length of 
the tunnels, all of them are connected together by 
large air passages (with no valves), so that air may 
pass freely from one to the other. About midway 
between the centre of the tunnels and each of their 
ends is formed a branch at right angles, either 
above or below the other tunnels, and from this 
branch openings are formed into each of the tunnels, 
each opening being provided with doors or valves, 
clear of the main tunnels. The branch is led to 
any convenient point, at which a pumping engine 
or exhausting apparatusmay be erected for with- 
drawing foul air from it. If two of the tunnels are 
left open to this branch, and the third one shut off 
from it by closing the doors or valves, vitiated air 
will be drawn off from the two tunnels through the 
branch, whilst fresh air will enter them, partly 
through their open ends, and partly at the centre, 
where it is in communication with the third tunnel. 
Fresh air will thus be drawn along the third tunnel, 
from the bottom of its vertical shaft, down which air 
is forced, and will pass into the other two near their 
centre, and be drawn through the branch, as above 
explained ; the quantity of pure air being sufficient 
to dilute the bad gases. 

By means of the doors or valves above mentioned, 
either of the three tunnels can be used as fresh 
air inlets, whilst the others are used as outlets 
for the mixed impure air and gas. By this means 
all the three tunnels will be efticiently ventilated, 
and at the same time the line of rails in one 
tunnel can be repaired, whilst the other tunnels 
are used for the passage of trains. The tunnel in 
which such repairs are going on would be made 
the fresh air inlet tunnel; so that the gangs of 
men working in it may have perfectly fresh air, 
and be free from all danger from the running 
trains. If a breakdown of a train occurs in any 
one tunnel, that can be at once converted into the 
fresh-air inlet tunnel, whilst the traffic is carried on 
through the other two, thereby avoiding delay to 
the traffic. It was explained, that in the event 
of motors being invented, requiring no ventilation, 
an additional line of rails would be available for 
traffic without further outlay. 

Mr. Churchill opened the discussion by express- 
ing his approval of the plan of substituting three 
smaller tunnels for the usual large ones; he con- 
sidered that the ventilation would be much sim- 
plified by this means, but feared the windage at 
high speeds would retard the train, although no 
doubt it would aid the removal of the vitiated air. 
He suggested as an alternative plan, the formation 
of a small tunnel over the crown of an ordinary 
tunnel, and the making of numerous openings 
between the two. The products of combustion 
could then be drawn into the higher one and ex- 





hausted. Of course this applied only to long 
tunnels. Mr. Davy said that if the trains were 


sucked through by the atmospheric system the 
question of ventilation would be solved at once. 
Colonel Beaumont stated that if the coal-burning 
locomotives were replaced by the compressed air 
locomotives, no artificial means of ventilation would 
be required. This engine had run on the under- 
ground railway with a consumption of a quarter of 
a pound of coal per ton per mile. This was 20 per 
cent. more than was used in the best present prac- 
tice, but less than by pneumatic transmission. The 
extra fuel, however, bore no relation to the great 
advantages obtained by his system. 

In reply Mr. Crampton said the idea of a small 
extra ventilating tunnel had been thrashed out long 
ago. As to the pneumatic system, it required five 
or six times as much power as a low-pressure 
locomotive, whilst Colonel Beaumont’s plan was 
exceedingly wasteful. From his published figures 
it appeared that he required the equivalent of one 
pound of coal per horse-power to prevent the form- 
ation of ice in his cylinders, and that he did not 
get an efficiency of more than 25 per cent. 


RESISTANCE OF BEAMS. 


Mr. W. R. Browne then read a paper ‘‘On the 
Resistance of Beams when strained beyond the 
Elastic Limits ;’ in which he sought to account for 
the fact that the transverse strength of the beam is 





296 


ENGINEERING. 





(Serr. 28, 1883. 








always found to be much greater in practice than 
when it is calculated by the ordinary theory of 
elasticity, i.e., when the stresses on the different 
fibres are assumed to be still proportionate to their 
distances from the neutral axis, and the outside fibre 
is assumed to be strained by its breaking load. 

The only speaker at the close of the paper was 
Professor Unwin, who dissented from the position 
taken up by Mr. Browne. This completed the day’s 
proceedings in this section, with the exception of a 
paper on compound locomotives sent by Mr. F. W. 
Webb. This subject has been so lately treated in 
our columns, that it is unnecessary to reproduce it. 


THE DIsTANCE OF THE SUN. 


In the evening Professor Ball’s discourse ‘‘ On 
the Distance of the Sun” was highly appreciated 
by an overcrowded audience. Ptolemzeus calculated 
it at one-twentieth of its real magnitude. Four 
methods have in modern days been followed to 
arrive at the exact distance, which, according to 
Lagrange’s inferences, never changes; although the 
orbits of the planets are by no means the regular, 
constant ellipses of which one generally speaks, and 
which to ascertain most accurately as the base of 
most other measurements, becomes a matter of 
paramount importance. Leverrier, the celebrated 
French astronomer, obtained his figures by com- 
paring ancient and recent observations of the posi- 
tions of Mars; after that, calculations were based 
on the disturbances which Encke’s comet suffers 
when in its extreme positions near Jupiter or Mars. 
Neither of the two ways promises very exact results, 
as other disturbing influences may occur. The 
Venus transits, and especially the last one, 
of December 6, 1882, were watched with all 
possible care from various spots of our earth, 
to permit conclusions to be drawn from the 
various positions which the black disc of Venus 
seems to occupy at exactly the same moments. 
The last observations pointed to a distance of about 
92,700,000 miles. The fourth method, the transit 
of the minor planets, offers all the advantages 
of the latter, and is decidedly preferable, as 
those transits occur more frequently, whilst 
the next Venus transit will not take place before 
the year 2004, and further the exact times of 
contacts may more easily be noted when the pass- 
ing body is small. Mr. Gill, Astronomer Royal of 
the Cape, made the first proposal of this kind, to 
watch the minor planet Victoria during its transit 
last August. The results of these observations, 
which were taken at a great number of spots, have 
not been published yet. 








A JAPANESE WINDING ENGINE. 

Wes illustrate on page 279 a colliery winding engine 
made at the Akatave Engine Works for the Imperial 
Japanese Mines, Miike Public Works Department. 
The cylinder is 20 in. in diameter, and 42 in. stroke, 
and is steam-jacketted. The bedplate is of the Corliss 
type, the flywheel has wooden lagging on its rim, and 
is fitted with a brake-strap clipping one half only. 
The drum, which is on a second motion shaft geared 
three to one, is provided with a brake wheel, and its 
strap clips the whole of its circumference; the at- 
tendant can thus stop the engine with the brake alone, 
even against the full power of thesteam. The diameter 
of the winding drum over the lagging is6 ft. The 
following particulars connected with this work may be 
interesting. The diameter of colliery pit shaft is 14 ft.; 
depth of shaft, 230 ft.; time of winding, 55 secs. 
on an average, not counting time of changing tubs ; 
the weight of wooden tubs, 530 lb. ; weight of coal 
in each tub, 930 lb. ; weight of cage, 1500 lb. ; weight 
of chain, 180 lb. ; weight of steel wire rope, 200 lb. ; 
total weight of each lift, 3340 lb. ; 200 sets of tubs in 
shaft ; boiler pressure, 40 lb. persquare inch. At pre- 
sent one tub only is raised by the engine owing toa 
small output, but shortly two tubs will be used with a 
steel wire rope 3} in. in circumference. 

This winding engine was made entirely by Japanese 
workmen from the designs of Mr. George S. Brindley, 
superintendent of the Akatave Engine Works, Jeddo, 
Japan ; the work is done in a fairly creditable manner, 
and the engine is now working very satisfactorily. 








TRIPLE EFFECT EVAPORATING 
APPARATUS. 

ON page 283 we illustrate a triple effect evaporating 
apparatus, &c., part of the machinery of a complete 
sugar-refining plant, made by Messrs. J. Copeland and 
Co., Glasgow, to the order of Mr. Santiago Smith, of 
Cuba. The machinery consists of the following parts: a 
multitubular juice heater, E; defecators and clarifiers 
of the most approved form ; evaporating pans, A, B, C, 


pan D, having six sets of 4in. solid drawn copper 
coils connected with the exhaust steam recipient, 
and also with high-pressure steam; four two- 
flued boilers 36 ft. long; a beam engine of sub- 


stantial design, arranged to work the following 
pumps: Two large solid brass air pumps, connected 


to the condensers H of the vacuum pan and evaporating 
pans, arranged by valves to work either or both; a 
horizontal water pump to discharge the water from hot 
water tank to the cooling towers, so that it may be 
again used for injection; four double-acting brass 
pumps, two of which charge and discharge the evapora- 
ting pans, and the other two discharge the water from 
the water trap L into a high-level tank from which it 
flows to the defecators and clarifiers for cleansing pur- 
poses. The return water from the vacuum pan and the 
other vessels, is utilised to feed the boilers by means of 
aseparate donkey pump. Each of the pans is fitted 
with portable solid drawn tubes having a total surface 
of about 6000 square feet, and the waste vapour from 
these pans is used to heat the liquor coming from the 
mill. The pans are all erected on a staging carried on 
columns and girders, and covered with malleable iron 
chequered flooring plates protected by balusters, 
brass handrails, stairs, &c. A lower platform M of 
rolled I beams supports the settling tanks, the vacuum 
pan, supply, scum, and syrup tanks, &c., centrifugal 
drying machines G with suspended basket, and hopper 
of the same capacity of the vacuum pan. The latter 
is placed high enough to allow the discharge to run 
into this hopper, and then into the baskets. By this 
method the evaporation is done almost entirely under 
vacuo at a very Jow temperature, the exhaust steam 
from all the engines on the estate being accumulated in 
a recipient K for this purpose. This method of refining 
effects a great saving of fuel as compared with the 
open-train battery above a furnace, or evaporating with 
high-pressure steam. Great attention has been paid in 
the arrangement of the various vessels and machines, so 
that they shouldbe easily accessible to make the process 
continuous, and to require few attendants. The whole 
machinery weighs about 300 tons, and is capable of 
making 45 tons per day. It was completed in four 
months, and the workmanship reflects great credit on 
the manufacturers. 








EDISON ELECTRIC LIGHT FITTINGS. 

THE Edison generators are shunt wound, that is, the 
coils of the field magnets are excited from a derived cir- 
cuit branching from the poles of the armature, and hence 
they are to a certain extent self regulating. But the 
regulation is far from perfect, and when any consider- 
able proportion of the lamps are turned out, say, 20 
per cent., there is amarked increased in the brilliancy 
of the remainder, and the current passing through 
them attains an intensity, which if allowed to continue 
would shorten the life of the filament. To prevent 
this a regulator is supplied with each installation, 
and this requires to be adjusted from time to time 
when the variations of a pilot light or the deflections 
of a galvanometer indicate that the difference of 
potential between the poles differs from the normal. 
This regulator(see p. 290, Fig. 1) consists of a box of resis- 
tance coils joined up in series, and so arranged that by 
the movement of the handle any number of them can be 
included in the field magnet circuit, and so add to its 
electrical resistance, causing a corresponding decrease 
in the current flowing through it, and consequently 
reducing the intensity of the magnetic field. From 
the junction between each adjacent pair of coils a 
conductor is led to a contact piece on the top of the 
box, just as in a Gramme ring a wire connects the 
coupling piece of each pair of bobbins to the commu- 
tator. The commencement of the first coil is connected 
to the first contact piece, and the end of the last coil 
to the last contact piece. The positive conductor from 
the pole of the armature is coupled also to the first 
contact piece, and the conductor leading to the coils 
is joined to the spindle upon which the handle turns. 
Thus when the handle is at zero the current passes 
through it from the first contact piece without 
traversing any of the resistance coils; when it is 
moved (say) 90 deg. one-fourth of the coils are 
included in the circuit and the current must circulate 
through them before it can reach the handle and 
proceed to the magnets. 
In this country the use of self-regulating generators 
is gradually displacing devices of this kind, but in 
theatres and places of amusement where many gradu- 
ations of illumination are required, they will probably 
always be used. Fig. 4 illustrates a combined electric 
and gas bracket as erected in the Bijou Theatre, 
Boston, U.S.A., by the Edison Company for Isolated 
Lighting. The state of nervous apprehension which 
has been developed in large audiences by the fearful 
disasters which have occurred in theatres during the 
last few years, has rendered them peculiarly liable to 
panic, and there are but few cases where electric light 
installations are so organised that total extension is an 
impossibility. Therefore, as managers naturally de- 


has brought out a fitting which admits of the use of 
both illuminants, either of which can be turned up or 
down with equal facility. 

> Figs. 2,3, and 5areillustrations of three other varieties 
of electric light fittings used by the Edison Company 
for Isolated Lighting. Fig. 2 shows an inexpensive 
form of jointed bracket with shade. The joints are 
mechanical, not electrical, the current being carried 
by a flexible cord, and they are provided with thumb. 
screws by which they can be set in any position, a 
very convenient gy sane as it allows of the use of 
long branches. In desgining such fittings there is 
much greater scope than in gas brackets, for, although 
it is both unhealthy and dangerous to bring a gas 
flame down to the level of the table, an incandescent 
lamp may be placed in the most convenient position 
which can be found, provided the direct rays 
are screened from the eye. Fig. 2 shows an epergne 
with four lamps, the design representing four luminous 
flowers, set in a bouquet of metal-work. Fig. 5 is a 
bell fitting of 10 lamps, the whole enclosed in large 
globe to protect them from dust and injury. " 


ACCIDENT AMBULANCE. 

WE illustrate on page 294 a new form of ambulance 
recently designed by Messrs. Atkinson and Philipson, 
coachbuilders, Newcastle-on-Tyne, especially for use 
in accidents, which, unfortunately, are too numerous 
in our mining and manufacturing industries. 

Fig. l isa general view of the ambulance, and it 
will be perceived that although the wheels are high, 
producing easy draught, the body is hung very low to 
facilitate the entry of the stretcher, on which the 
patient is placed, by the door at the back of the 
vehicle. The axles are fitted with india-rubber collars, 
which prevent noise, and check the jar and strain of 
the wheels and under carriage being transferred to the 
body. The springs are very elastic, but strong. The 
step at the back is long and broad, and the doors 
open outward. The fore part of the body is planned 
to allow the front wheels to lock or turn without 
hindrance in narrow thoroughfares. The driver is 
protected by a canopy, and at his side there is sitting 


accommodation for another person. In the floor 
of the ambulance a grooved track is _ provided, 
to admit and hold the wheels of the stretcher 


° 


or couch, shown in Fig. 2. This was designed 
for carrying helpless persons expeditiously and 
comfortably in a variety of ways. The couch is 
framed in ash, with a pair of handles at each end, 
These as well as the feet are jointed so that they may 
be folded when the width of a staircase or passage will 
not allow the stretcher to be turned in its full length, 
On the frame, a spring mattress is stretched, and at the 
top an air pillow is provided ; a pair of light wheels 
with india-rubber tyres are added, but these can be de- 
tached at will, together with some of the other parts, 
as shown in the sketch; thus the couch may be run 
along the floor of the hospital with some degree of 
speed and without unpleasant motion. 

Another stretcher is suspended over the couch when 

the latter is deposited in the ambulance. This is the 
canvas stretcher on parallel poles (see Fig. 2). These 
poles may be slipped out of the stretcher when the 
invalid is placed upon a bed, without disturbing him— 
a great advantage when a man cannot bear handling. 
In the van this stretcher is hung on rubber-covered 
hooks from the roof, and is kept firmly in its place by 
cross pieces. At the sides of the stretchers there are 
seats for three attendants, which with the invalids, the 
driver, and his companion, make seven in all, and with 
this load it is found that one horse works the ambulance 
with the greatest ease. Ample provision is made for 
ventilation and lighting, the latter by means of embossed 
glass windows during the daytime and by two inge- 
niously contrived lamps at night. 
The whole of this vehicle and its fittings are carefully 
finished, and, as will be understood from our description 
and illustrations, great care has been bestowed by the 
manufacturers in perfecting the details, upon which the 
complete usefulness of the ambulance depends, We 
have little doubt that the means thus afforded of alle- 
viating suffering, and in many cases saving from death, 
the victims to accidents, will be appreciated and util- 
ised by the employers of labour on a large scale. 


ELECTRIC LIGHTING NOTES. 
Tue Electric Light fittings at the New Lyceum 
Theatre, Edinburgh, which was opened by Mr, Irving 
on Monday, 10th instant, were designed and manu- 
factured by Messrs. Faraday and Son, of Berners-strect, 
W. The same firm has recently supplied a quantity 
of this class of fittings for a new theatre in Amsterdam. 





The new screw steamer Gabo, built by Messrs. John 
Keys and Sons, of Kirkcaldy, for Messrs. Howard, 
Smith & Co., left the London Docks on the I4th 
September, for Melbourne, having been fitted through- 
out with the electric light. The installation con- 
sisted of 100 Woodhouse and Rawson incandescent 





cline to place entire dependence upon electricity, the 





on the Rillieux principle, as illustrated, A vacuum 


Edison Company has boldly faced the situation and 





lamps, and two Giilcher are lights of 1000 
candle-power each, these latter being fitted up to 
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light the decks, cranes, &c. Incandescent lamps were 
also used for lighting up the port and starboard side 
lights. The ten and twenty candle power incandescent 
lamps and the two arc lamps were all worked in mul- 
tiple arc on the same circuit from the same dynamo, a 
No. 3 Giilcher. The contract for carrying out the 
work was originally intrusted to a company in the 
north, but being found to be unsatisfactory, at the last 
moment a new contract was made with Messrs. Wood- 
house and Rawson, of London, to overhaul and com- 
plete the work, by whom it was successfully carried 
out. 

At a recent trial of Brush dynamo-electric machines, 
driven direct by Brotherhood’s patent three-cylinder 
engines (and forming part of an order to the Anglo- 
Spanish Brush Company from the Spanish Government) 
the following results were obtained with the engines. 
These results show a very fair economy. During the 
trials the engines ran with the greatest smoothness, and 
gave every satisfaction: 1. 9 in. engine driving forty 
light Brush machine, 50 horse power. Water consumed 
per horse power per hour. 47 lb. ; coal, 4.48 Ib. ; boiler 
pressure, 60 lb. ; speed, 700 revolutions per minute ; 
2. Tin, engine, driving sixteen light Brush machine, 
20 horse-power. Water een. per horse per hour, 
51.5 lb. ; coal, 5.3 lb.: boiler pressure, 50 lb. ; speed, 
750 revolotions per minute ; duration power of trial 
three hours in both cases. 

Messrs, Breitfield, Danek, and Co., of Prague, have 
recently completed the engines and boiler for the 
electric lighting plant to be used in the new National 
Theatre of Prague; but the installation is fas yet 
incomplete, owing to the building not being ready. 
The electric plant consists of seventeen Edison dy- 
namos of 250 lamps each, and two small Gramme 
machines. This part of the work is furnished by the 
Edison Company, represented in Austria by Messrs. 
Bruckner, Ross and Co, of Vienna, and by Mr. Rezka, 
of Prague. The dynamos will be driven from a counter- 
shaft by cotton belting, the speed of the countershaft 
being 300 revolutions a minute. The driving pulleys, 
474 in. diameter, are connected to the shaft by friction 
clutches, so that any one generator can be thrown into 
or out of gear when at work. They will be driven by 
three coupled horizontal condensing engines, with an 
air pump in common driven by a similar engine of the 
saine size. The following are some of the leading par- 
ticulars of the installation : the engines have cylinders 
9,7, in. diameter, and 17} in. stroke. The speed of the 
main engine is 170 revolutions per minute, and that 
of the engine driving the air pump 60 to 70 revolutions. 
The diameter of the pulley acting as a flywheel is 5 ft. 
8}in.; that of the rope pulley on the countershaft, 
39} in. There are nine ropes of 14in. to each pulley. 
The cylinders of the engines are steam-jacketted, and 
the cut-off is controlled through the governor, by means 
of a Rider valve. There is a separate governor to eack 
engine, which is also provided with an independent 
exhaust, so that they can be used as high-pressure 
engines, in case the air pump may break down. Steam 
is supplied by Root’s boilers, working at from 90 to 
100 1b. pressure ; they also supply steam for heating 
and ventilation. The useful work furnished by the 
engine is about 200 horse-power. We shall describe 
the installation at greater length when it is completed. 

Mr. John S. Raworth, Manchester, agent for Messrs. 
Siemens Brothers, has recently completed an extensive 
electric lighting installation on the new steamer City 
of Chicago, first laid down as a cargo ship for the 
Dominion Line, but eventually finished for the Inman 
Company by Messrs. Chas. Connell & Co., Glasgow, 
the engineers being Messrs. John and James Thomson 
of the same city. In all, the installation embraces 214 
Swan lamps, each having an illuminating power of 20 
candles. They are disposed in the main saloon, the 
smoke room, music room, corridors, state rooms, engine 
room, stoke-holes, &c., and in the second-classand steer- 
age departments of the ship. The general arrangements 
are similar to those on other steamers fitted by Messrs. 
Siemens Brothers, including the Aurania and Servia, 
and the Cunard Line ; the Normandie, the Alaska and 
Arizona, of the Guion Line; the City of Rome, three 
Castle Liners, the Orient and Austral, &c. There are 
two dynamos in the installation, one of them being an 
alternating current machine of the W. I. type, which 
is driven by a horizontal engine of 8-horse power, by 
Shanks, of Arbroath. This engine is fitted with a 
Pickering governor, and the power is transmitted by a 
cotton rope. The other dynamo isa continuous-current 
machine, of the DS D2 type. This machine is driven 
by a Tangye vertical engine of 4-horse power in the 
following manner : a fly-wheel on the crank shaft of 
the engine drives by rolling friction a papier maché 
disc fixed on the spindle of the dynamo, the latter being 
suspended in a suitable cradle, so that the wear and 
tear may be regularly taken up and an even bearing 
may be secured between the pulley on the fly- 
wheel. The small machine is specially reserved for 
driving 60 of the lamps as a night circuit, for use in 
the daytime in the engine-room and stoke-holes, &c., 





and at night after the lights in the saloon, &c., have 
been turned off. In the saloon and other parts of the 
ship occupied by first-class passengers the lights are 
placed in opalescent glass shades, 








HYDRAULIC CRANES. 
On Different Systems of Hydraulic Cranes for Steel 
Works.* 
By Mr. R. M. Dag En, Diisseldorf. 

Amonc the hydraulic apparatus which are principally 
introduced in the mechanical installation of steel works, 
the hydraulic crane takes the most important place, 
because the capacity of production of a steel works is in a 
great measure dependent upon the capacity and solidity 
of the cranes. In order to appreciate the various systems 
applied to the different purposes of a steel works, it is 
necessary to study the different methods of construction 
employed in practice since the introduction of the Bes- 
semer process. The different purposes for which cranes 
are used in a Bessemer steel works are the following : 

1. Each pit has a centre crane to carry the ladle after 
the pouring of the converter, and also for casting the steel 
in the moulds. For the latter purpose there is often also 
a second crane. 

2. Outside of the pit there are a number of cranes to 
place the moulds in the pit, to lift them up with the 
ingots, and to transfer these to the bogeys. 

3. There are other cranes serving different purposes, 
such as changing the ladles, distributing the ingots, &c. 

The question of security against fracture is 1n all cases 
of the utmost importance. 

The first condition for the efficiency of the centre crane 
is that of facility of movement and exactness in stopping 
over the middle of each mould. 

The usual system is that shown in Fig. 1 (see page 278), 
and the difficulty of fulfilling the conditions stated in- 
creases with the length r of the jib. The friction of the 
rolls R and the pivot Z is dependent on the proportion : 
>a» 
E ", The length of the measure a is limited, because the 
ram M must be cast in one piece. This is the reason that 
the measure of r=18 ft. is not generally exceeded ; and 
although there are performances with r=23 ft., it is undeni- 
able that in this direction an improvement would be of ad- 
vantage. It is possible to do anything by the balance- 
weight g, and there is no scruple about making it very 
heavy, because in relation to the total weight to be lifted, 
the section of the ram M is too large, being calculated for 
the resistance; but with the moment of turning the diffi- 
culty of stopping the movement of the crane becomes appa- 
rent. For the improvement of the centre crane, it is not 
necessary to insist upon the economy of using hydraulic 
power, because this apparatus does not make more than 
three or four lifts per operation—that is, 90 ft., or 200 in 
twenty-four hours; and this circumstance seems to indicate 
the reason why in this direction we find less endeavour at 
improvement than in the arrangements of ingot cranes of 
which the number of lifts may vary from 1000 to 2000 in 
twenty-four hours. The best way to obtain suitable con- 
ditions for a centre crane is to apply it mainly for the 
pouring of the converters and to use another apparatus to 
carry the ladle whilst casting the steel in the moulds. 

The principal conditions required in the construction of 
ingot cranes are : 

(a) Great quickness in moving up and down. 

(b) Facility in turning by hand. 

(c) The greatest economy in the use of hydraulic 
power. 

(d) The lowest minimum of repairs. 

These conditions are not all fulfilled by the crane with 
the simple ram shown in Fig. 2, because (a) the total 
weight to be carried is too great in comparison with the 
charge. (b) There is a considerable friction sidewards 
between the ram and the cylinder, and also in the stuffing 
box. (ce) The consumption of water is too high in pro- 
portion to the charge P, the diameter of the ram M being 
calculated for the resistance to bending, and the weight of 
the falling parts being greater than the charge P. (d) The 
use of packing material in the large stutfing-box is very con- 
siderable. 

Sir H. Bessemer, as Iam aware, was the first to employ 
the principle of the differential ram (Fig. 3), by which 
the consumption of water was considerably diminished ; 
but to this arrangement there is the objection, that the 
second stuffing-box is situated underground, and there- 
fore not easily available for observation and repair, so 
that this system has not been very often adopted. 

In the year 1873, Mr. R. Daelen, Sen., found that 
attaching the ram to the pillar and moving the cylinder 
was attended with many advantages (Fig. 4). In the 
system shown in Fig. 3, it was not possible to cast the 
ram (M and M) in one piece, and so the second piece M is 
to be considered as indispensable, but this is not the case 
in Fig. 4, because the ram is shorter for the length a, so 
that there are, in fact, two guides, g'—g*, and it is 
possible, for greater security, to fix the top of the pillar 
on the walls of the building by three or four bars of iron. 

The cylinder being less heavy than the ram, there is 
here a further saving of water, and this system seems to 
fulfil all the conditions required in practice. As intro- 
duced in several steel works in Germany, it secures good 
results, but there is the objection that the great stufting- 
box shows considerable friction after having worked for 
some time. The reason of this is that the measure A, 
being only 3 ft. or 4 ft., all the dust going out of the 
pillar enters into the packing, and so into the cylinder, 
where it is not taken away by the water asin the systems 
shown in Figs.2 and 3. In the most recent application 
of this system, the measure h has been made higher, and 








* Paper read before the Iron and Steel Institute at 
Middlesbrough, 





the pillar has been made from hammered steel, bored out 
in the under part, so that the diameter is less, and hence 
the crane is more easy to turn. 

One of the most interesting arrangements of ingot- 
cranes is that of the patented system of Messrs. Tannet, 
Walker, and Co., of Leeds, shown in Fig. 5. 

In this system the main casting A is bored out in the 
centre to receive the ram or pillar B, and also on either 
side for the two hydraulic rams, C and D, one of which is 
of such an area as to nearly counterbalance the weight of 
the centre ram B with the jib and the balance weight E ; 
in short, the whole of the falling parts. Of course suffi- 
cient margin is left for the crane to lower when the 
attendant, who commands the other side ram by means 
of a valve, applies the said valve to exhaust the water of 
the first-named ram, and turn it back into the accumulator. 
The important consideration of saving water-power is 
fulfilled here in a very rational manner, and numerous 
applications have proved it in practice. 

If there is any objection to make in reference to this 
plan, it is that the pillar B cannot be greased in its 
course, because it cannot be rid from the dust which col- 
lects on it. It may also be that the pressure upon the two 
side rams is not equal—for instance, when the hydraulic 
pressure is varied, as is the case where an accumulator 
with compressed air is used, or where the section of the 
pipes is not sufficient. In the first case it may be that 
the pressure varies from 17 to 25 atmospheres, and 
then the ram, having to leave the charge, has to be cal- 
culated for 17, while the other balances the falling parts 
for 25 atmospheres. In this case the saving of water- 
power would not be very great. 

It must also be remarked that the weight of the falling 
sone is the greatest objection to all the known systems of 
nydraulic cranes; and this must be surmounted by a 
corresponding pressure of water to give the rapidity of 
action which is demanded. 

Auother system of cranes, known as the American 
system, is based upon the principle of making the weight 
of the falling parts as little as possible, so as to diminish 
the consumption of water and all liability to friction. 

Every system of isolated standing cranes requires a very 
strong ram or pillar to meet the overturning moment Pr 
upon the foundation. This is not the case in the ordinary 
foundry crane (Fig. 6), which has a second support at the 
top, afforded by the roof of the building. In the American 
system (Fig. 7), the foundry crane is put on a hydraulic 
ram, and the top support is changed in a guide, so that the 
whole structure can move up and down. In both cases 


(Figs. 6 and 7), the thrust Q is =f ; and as ( is the same, 


the ram M is only required to provide for this and not 
for Pr, as in the case of the isolated standing crane. 
The sideward friction between the ram and the cylinder 
is also reduced in the same proportion. As the balance- 
weight is not requisite, and the upper part of M is made 
of wrought iron, the weight of the falling parts of this 
crane is very little, so that a highly economical use of 
water is obtained in this way. 

This arrangement would be also cheap in installation, if 
the second support did not demand a construction of 
roof strong enough to resist the thrust Q, and also the ver- 
tical thrust R, caused by the friction of M in the guide 
rods. Itisalso to be observed, that if there is any little 
change in the situation of the building or the roof, the 
cranes supported by these must be regulated accordingly. 
The system, moreover, is not capable of being applied in 
existing buildings where the roof is not strong enough, 
nor in the open air. 

As, however, the principle of this crane is a very 
rational one, I endeavoured to apply it to an isolated 
standing crane. For this purpose the thrust Q is to be 
applied to the cylinder, because it is possible to make it 
strong enough to translate the movement Pr to the 
foundation without augmenting the consumption of water. 
This is done by the arrangement Figs. 8 and 9. The 
cylinder A is fixed on the foundation, and bears the cap 
B on which the rolls C are fixed, these serving to fill the 
space between A and B, so that the last can be easily 
turned. The girders E are fixed on the cap B, and serve 
to transfer the push Q on the cylinder A. The jib of 
the crane is attached the ram F by a pivot, and transfers 
the push Q on the girders E by the rolls D, on the axles 
of which the bars H are fixed. 

The ram has no side friction, and the turning friction in 
the stuffing-box 1s avoided. The rolls are in the best pos- 
sible condition, because they remain dry, and it is not 
difficult to protect them against dust and dirt, so that the 
— of all the movements is reduced as much as pos- 
sible. 

The weight of the falling parts is not so high as in the 
American system, and it becomes possible to fix the top 
of the crane to the walls of the building by three or four 
simple iron bars T, which should, however, only be done 
to augment the security of structure. I think that this 
system will fulfil all the conditions required in practice, 
to the fullest extent possible and in the most simple 
manner. 

For very heavy cranes a balanceweight can be added 
in such a manner that it need not augment the weight of 
the falling parts by attaching it at the girders. This 
serves to diminish the friction of the turning movement, 
which is its duty, because the ram has no side friction. 

The following Table contains a comparison of the 
different systems of ingot cranes—principal measures and 
relations : 


Hydraulic pressure 20 to 25 atmospheres 

Charge to be carried ... 3 tons 

Weight of falling parts ? 

Consumption of water 
perstroke... ne ? 

Length of jib... 20 ft. 

Length of stroke 8.25 ft, 
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Consumption 
of Water 
per Stroke. 
litres. 
211.0 
137.5 
71.8 
95.0 
78.5 


Weight of Falling 

Parts. 

tons. 

3.90 

3.0 

4.4 

1.3 

i - 11 
T have to add, that I find that for the jib of an ingot 
crane a single girder is the best arrangement, being about 
a third lighter than two of the same strength, and per- 
mitting of only one roll to the traveller, which is more 
easy to move than two or four. The roll, moreover, 
should not have flanges, being guided sideways by the 
four rolls 4 (see Figs. 13 and 14). Notwithstanding that 
the diameter of the roll B is very large (about 15 in. to 
18 in.), there is no danger of reversing the traveller, 
because the charge P will hold it down, and it travels 

more easily than the other systems referred to. 








COKE OVENS. 
To THE EpiTor OF ENGINEERING. 

Srr,—I had not an opportunity at the Middlesbrough 
meeting of the Iron and Steel Institute to give the state- 
ment of comparative cost of Jameson’s and my own pro- 
cess of coke making, which I had prepared on the basis of 
the papers of Mr. Dixon and Mr. Jameson, to be read 
at the meeting. Thinking that this question ought to 
have been taken into consideration at the meeting, and 
that it is most likely to interest a number of people, I 
venture to ask space for the publication of the following 
notes, which also touch upon some other points, and 
which I send you as prepared beforehand : 

*“With regard to the comparative cost of the ovens, 
Mr. Jameson states the amount for necessary alterations 
to be about 25/. (twenty-five pounds sterling) per oven. 
Will he kindly state what apparatus for the taking out of 
the bye-products is included in this cost, as I consider the 
price of 25/, as absolutely inadequate for the establish- 
ment of a permanent and efficient apparatus for treating 
the gas, if it is, on the one hand, to include the unavoid- 
able cost of taking out the bottom of the old beehive, re- 
placing it by a new special perforated bottom, and the 
making good all sound and permanent connexions with 
the gas piping and apparatus. What condensing appa- 
ratus, what exhaust machinery, what scrubbers, what 
washers, what tanks for treating and storage, are in- 
cluded in this price ? 

**T consider that an efficient apparatus, if it is at all to be 
equal to such apparatus as is considered necessary in any 
good gas works, or as we consider necessary for the work- 
ing up and containing of our bye-products, cannot be ob- 
tained at anything like such a low price after deducting 
the reconstruction of the beehives necessary in Mr. 
Jameson's case. 

“* Assuming, however, for the sake of argument, the cost 
of an ordinary beehive oven to be only 57/. 10s. (as stated 
by Mr. Dixon), and adding the 25/. which Mr. Jameson 
admits, then the total cost of one of his ovens would be 
827. 10s. By this oven, under ordinary average circum- 
stances, and according to the best information obtainable 
by me from experienced cokemakers, no more than about 

20 tons of coke can be obtained in a year. 

** Now, as to the cost stated by Mr. Dixon of coke ovens, 
according to my system I must say that, when comparing 
it with our experience in France, I find it somewhat high, 
if I consider the fact that our French ovens, including 
the embankments and railway connexions (with the ad- 
dition of our newest important improvement, the recu- 
perator) cost us only 160/., and this, notwithstanding the 
established fact that both firebricks and ironwork are 
“99 yut 30 per cent. more costly in France than in Eng- 
and. 

“But admitting Mr. Dixon’s price of 1657. 10s. for the 
present, and adding to this 12/. 10s. as extra cost for the 
addition of the recuperator (which Mr. Dixon has as yet 
not been using), I obtain a total cost of one of our ovens 
in England of 1787. 

** These ovens produce with the recuperator about two 
tons of coke a day, or 730 tons per annum, that is to say 
for each pound sterling of capital expenditure, the Jame- 
son oven shows about 3.8 tons of coke produced, whereas 
our ovens show 4.1 tons. 

‘* the pretention to cheapness put forward in favour of 
Jameson’s process seems therefore unfounded. 

‘*T would further point out that according to Mr. Dixon’s 
results as obtained during 215 working days on a quantity 
of over 7000 tons of coal, the out-turn of ammoniacal 
liquor was 27.70 gallons per ton of coal (this is equal to 
21 lb. of sulphate of ammonia per ton of coal) plus 6.12 
gallons of tar. Against this we find in Mr. Jameson’s 
paper an ‘‘ estimate” of the probable profit derivable 
from bye-products based upon the hypothetical working 
of 100 ovens, Mr. Jameson assumes a yield of 5 gallons of 
his oil, and of 3 lb. of sulphate of ammonia. 

“** All the bye-products produced by us are eagerly pur- 
chased at current market prices by chemical maaufac- 
turers in the Middlesbrough district. As to the oil 
obtained by Mr. Jameson, the specific gravity given in 
his Table D, page 14 of his paper, sufficiently shows that 
it is of comparatively very low commercial value. 

‘Take into consideration the fact of our obtaining seven 
times the quantity of ammonia, which his estimate of 
probable results is based upon, and it will not be difficult 
for any one to decide which of the two processes is the 
more economical. Principally if it is borne in mind that 
by the Simon-Carvés system instead of 100 tons of coke 
obtained in the ordinary average beehive we make out of 
the same quantity of coal over 128 tons of coke, as proved 


by the Messrs. Peases’ experience according to Mr. Dixon’s 
paper.” 
Yours truly, 
HENRY SIMON. 
, St. Peter’s Square, Manchester, September 25, 1883, 
P.S.—It may interest some of your readers to know 
that with our recuperator we obtain a heat in the flues of 
our coke ovens of about 3000 deg., whereas the ovens at 
work at the Messrs. Peases at present are working with 
only 2200 deg. We have thereby reduced the time 
of working in our last constructed ovens in France 
from 72 to 48 hours, and we have not the slightest 
doubt, but that with the infinitely richer coal of the 
Durham district, the working time will be shorter still, 
consequently the output even considerably greater and 
the capital expenditure smaller. I may say that further 


° 


ovens on our newest plans are now building in Yorkshire 
and Lancashire, and I shall be glad to report on the 
results obtained as early as possible. 


THE JAMESON COKING PROCESS. 
To THE EpiToR OF ENGINEERING. 

Srr,—We shall be much obliged if you will correct in 
your next issue an error which has crept into your report 
of the Iron and Steel Institute Meeting. 

Mr. Rogerson is reported in your paper to have said 
that, ‘‘ according to his experience the coke produced in 
the Simon-Carvés ovens was better than that from the 
ordinary ovens.” The error of the report is, that this was 
said of the coke from the ‘‘ Jameson” ovens which are 
worked by the Weardale Iron and Coke Company, 
Limited, and not of the Simon-Carves ovens. 

Although we do not regard the two processes as rivals, 
unless to a very small extent, we think it is only fair that 
so valuable a testimony should not by mistake be actually 
reversed without correction. 

Yours faithfully, 
Jameson’s Patent Coking Company, Limited, 
L. H. Armont. 
St. Nicholas Chambers, Newcastle-upon- 
Tyne, September 22, 1883. 








THE NEW PATENT LAW. 
To THE EpiTor OF ENGINEERING. 

Srr,—Section 45 and sub-section 3 of the new Act bear 
different interpretationsaccording tothe parties interested. 
To the patentee, and especially a poor patentee or in- 
tending patentee, these clauses appear as I described 
them in my former letter. The non-official legal mind is 
reserved and cautious, because it is uncertain on which 
side it may be retained. The official mind always strains 
an Act of Parliament to the utmost against the taxpayer. 
Therefore Iam not at all surprised that Mr. Beard and 
others who are officially instructed take an opposite view 
to mine. 

The common sense view of the clauses is that which I 
have already given through your columns, but, by strain- 
ing the meaning to suit a bias, the words ‘‘or on applica- 
tions then pending” can be read as “all patents on 


cations instead of liberally bringing them under the 
reduced taxation from the 3lst December. 


ture has been frustrated in many cases within my memory, 
and additional legislation has been required to correct the 
misunderstanding of Acts of Parliament. 


have considered this matter, for the eutcome of it is as 
follows: 


applications next year, in order to evade the taxes, and 
thus save 16/., if the official view is sustained; and the 
Committees could scarcely have intended so encourage 
such a course. 

The doubt which pervades the official mind as to 
whether 3/. or 5/. is required upon the finai specification 
is an illustration of the dilemma which ensues from their 
reading of the Act. If 3/. is correct, it is accepted under 
the new Act; if 5/., it is under the 1852 Act. 

There are two courses of action which the officials can 
adopt. They can remit all taxes on notice to proceed, 
warrant, and seal; accepting these without stamps, and 
accepting the final with a 3/. stamp. If they do this 
every-thing will work smoothly ; the increase in the busi- 
ness next year will be natural and regular, and the revenue 
will not suffer. If, on the other hand, they adopt the 
other course which they at present appear to favour, it 
will cause the refiling fof perhaps 1500 provisionals of this 
year, with a mere 1500/. of taxes, against which amount 
will have to be placed the abnormal rush of work and 
official oversight which will probably cost more than the 
1500/., and cause much discontent and vexation. More- 
over, by adopting the first course they will run no risk 
whatever. The Government will not indict them for 
neglect or want of zeal, and I am sure that they will rise 
greatly in public estimation as models for future officials 
to follow. 

If the Institute of Patent Agents desire to prove their 
usefulness, a deputation to Mr. Chamberlain upon this 
subject might be organised by them, and certainly would 
be appreciated by inventors. 


September 22, 1883. 


Yours truly, 
Tuomas Moy. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Important Movements in the Coal Trade.—A conference 
of the miners of South Yorkshire has been held at Rother- 
ham to discuss the wages question. Mr. E. Cowey, 





applications then pending,” thus excluding pending appli- | 


It is by such | 
official conduct that the evident intention of the Legisla- | 


It is opvious that the Committees upon the Bill must | 


Patentees who have paid their 5/. fees, from the | 
1st of September, upon their applications, will file fresh | 


° , ° + o as ° | 
president of the Yorkshire Miners’ Association, occupied | 
the chair, There were present 149 delegates, representing ' fuel departments, and prices are fully maintained. 


(Sept. 28, 1883. 
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The only division of opinion was as to the 
amount of advance which should be asked for, and it was 
finally decided that the amount should be 15 per cent, 
Seventy delegates voted for this advance, and 56 for 
20 per cent. ; ten for 25 per cent, and eight for 10 per 
cent. A general conference, at which the co-operation 
of other mining centres will be sought, is to be held in 
Manchester. 

The Leeds Town Hall and the Electric Light.—Arrange- 
ments have now been completed whereby the Victoria Hall 
will be illuminated by the electric light during the ap- 
proaching musical festival. It is proposed to have about 
400 incandescent lights. In addition to this great gain 
in illuminating power, the ventilation and comfort of the 
arge audiences which are sure to be gathered in the 
building will be correspondingly increased. 

The Staveley Coal and Tron Company, Limited.-—The 
20th ordinary general meeting of the shareholders of the 
Staveley Coal and Lron Company, Limited, has been held 
at the Victoria Station Hotel, Shettield, Mr. Charles 
Markham, managing director of the company, pre- 
siding. The report was taken as read. It stated 
the net profits from the various business operations 
of the company for the year ending June 30, 1883, 
amount to 50,426/. 1s. 4d., which, with the balance 
brought forward from the last account, showed a total of 
76,495/. Os. 4d. An interim dividend was paid in Febru- 
ary last of 26,066/. 13s. 4d., and it was now proposed to 
pay afurther dividend of 2/. per share on the A and C 
shares, and 6s, 8d. per share on the B and D shares, and 
carry forward the balance of 24,361/. 13s. 8d. to the next 
account. The chairman, in moving the adoption of the 
report, expressed the opinion that limited companies were 
at a disadvantage with private concerns, on account of 
the publicity given to their affairs. The company had 
greatly extended the leases of their collieries, and they 
were altogether in a better position than before. The 
North Staveley Colliery would be commenced by next 
year, the Newstead was just being opened out, and the 
Arkwright Colliery would soon be ready, and would 
prove a valuable addition to the company’s property. He 
then pointed out that the amount at which the capital 
value of the company’s property stood now was 780,840/., 
something like 82,000/. less than it was in 1876. This 
fact was a further proof of the soundness and stability of 
the concern. He mentioned that since the Staveley Com- 
pany had been in existence they had paid upwards of 
1,500,000/. in dividends. The report and statement of 
accounts were unanimously adopted. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change, but again there was very 
little business transacted. The market was practically 
unaltered. No. 3Cleveland pig for prompt delivery was 
offered at 39s. per ton, special brands commanding 3d. to 
6d. per ton more. Only small lots changed hands, and for 
future delivery little or nothing was done, prices obtainable 
being about 6d. per ton less than for prompt. Shipments 
from Middlesbrough continue large. Up to 76,300 tons 
of iron have been exported against 66,400 tons last month, 
and 73,000 tons corresponding time last year. The 
| Middleton blast furnaces have been stopped for upwards 
of a week, but the Normanby furnaces, which have been 
damped down owing to a dispute with workmen, are again 
in operation, so that the total make of pig iron in the dis- 
trict is equalised. Itis believed that asthe shipments are 
heavy there will be a fair reduction of stocks this month. 





The Manufactured Iron Trade.-—Manufactured iron is 
quiet, and prices are tending lower. Ship plates are 6/. 
per ton, and angles 5/. 10s, on trucks, early delivery. For 
future requirements rather less money is accepted. 


The Wages Question.—The report of Mr. Waterhouse, 
of London, to the Board of Arbitration for the manu- 
factured iron trade of the North of England shows that 
during the two months ending August 31 last, the total 
sales of rails, plates, bars, and angles were 108,893 tons, 
and the average net selling price was 6/. 2s. 4d. In ac- 
cordance with the sliding scale arrangement entered into 
at Durham in March last gives a reduction of 74 per cent. 
on the wages of ironworkers for October and November. 
The men are holding meetings and discussing the matter. 
It is expected that they will give notice to terminate the 
sliding scale arrangement, and that the wages question 
will be referred to arbitration. Wages in the North of 
England are now relatively on the same basis as in Staf- 
fordshire, taking into account the different modes of 
working in the two districts. 

The Engineers’ Strike at Sunderland.—The engineers’ 
strike at Sunderland has now lasted over fourteen weeks. 
Attempts have been made to settle the question of the 
number of apprentices allowed in the trade which is the 
dispute which resulted in the strike, and they have failed. 
At present there seems no probability of an early termi- 
nation of the struggle between masters and men, 

Engineering and Shipbuilding.—Activity still charac- 
terises these trades on the Tyne, Wear, and Tees, and 
| although fresh work is rather scarcer there are orders in 
| hand which will afford full employment for the next five 

or six months. 

The Middlesbrough Dock.—The North-Eastern Railway 
| Company are now advertising work to let in coanexion 
| with the extension of the dock at Middlesbrough, refer- 
| ence to which has so frequently been made of late. 


The Coal and Coke Trades.—Briskness rules in all the 
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ENGINEERING” ILLUSTRATED PATENT RECORD 
Compren sy W. LLOYD WISE. ; 
APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | os, 
SEPTEMBER 24, 1883, = om. ABBREVIATED TITLES, &. | No. | x ame, No. Name. No. Name. 
In the Cases of Inventions communicated from Abroad th , | 1883 | 1883 
é€ | 
Names, &c., of the Communicators are given in Italics . a oe | eee — | Whish. s107 | Gamgee. 
after t the Applicants’ Names. 2 Poa (Klucke). | 4057 | Lake (Jones).} 4108 | Selwyn. 
ane R, A, Benson, Lich- | Caps for aerated water bottles oe | ee 2 1 OS | Bnet Se | Kent 
A a ‘ Emmens. | 4110 | Guatta 
Nos. 4507 | R. Hudson, J. Grant- ‘ . 3814 Mills. 4060 | Wilki 0 | Guattari. 
and op APPLICANTS ABBREVIATED TITLES, &0. | ham, pny | Sacto Ser ening ge beet. 3865 | Redfern and | 4061 | Holmes and | 4113 | Gox®™ 
at AMES ’ Broke, Bly Blyth, Nor. | | anil dat tkinece. pon mae 4114 | Sauvée. 
Races : eorge. 4115 | Hurt 
t. | 4508 | Vou Nawroc | 3951 | Truss. ae urtu. 
- '| 4309 | J. Tate, rk Spite | Zeeatton hides, &o., with liquids, || 3953 | Bowman 1004 — =e 
4445 | T. out St. Helen’s, | Revolving furnaces. | 4510 | Henderson. Picot, | Raising i yernia, Se. (Com! | a a = Satine. 4117 Fletcher and 
plete Y | ‘ooper. | 
4446 | A. H. Storey, London. | Cardboard, &c., boxes 4511 ‘ioe = Gruchy, Lon- | Cle ea’ oa ia : while | | ‘an —_— 4067 Simon 4118 | Pilkington 
4447 | ry en, Elland, | Couplings, clutches, rand pulleys, &c. 4512 | in motion at sea, 4021 | D zy (Seck). 4119 | Heap. 
Yor c." Hinksman, Lon- | Working tramcare by means of ropes. =| See i Cm | See 
4448 | iW. i K. Bradford, | Machinery for cutting corks. on. Dp | 4022 | Thomson andj 4070 | Chalmers. 4121 | Thompsor 
jot ee 4513 ly. Porter, Coalville, | Suspenders for hats. 02 | Thomson. | 4072 | Vero and 4122 | Gloves a 
4449 | J. Watt, "Keith, Banff. | Kilns for drying oats, malt, &o, 4514 ae oo _—- " Everitt. 4124 | Pollak. 
4450 D. Dow, Fal kirk. | Cooking ranges. F. om Liverpool. | Boats or life-saving apparatus for || pond King. 4073 | Bishop 4125 | Jacobi. 
iis! | | 8. Schuman Glasgo . Boiler furnaces. | exis sea use | Sal ———. 4074 | Boult 4126 | Newport. 
4452 | a Macdonald, Glas- | Excavating machines. aie =. Fom-aggy Manufacture of anchors. 4027 | een 4075 an" oo | wee 
osphate of 7 ar 4128 | Wedg 
sll vad: “are. | | Measuring electric currents ana 2” | & cams i» Propulsion of machinery 4028 | scaan ‘ae 4077 an” e129 Martens. 
. | ee . | oo 
| Kapp, Ghelmsford. ctromotive force. 4518 | Justice. Jacobs, Removing snow from rail or tram- 4030 | Lake (Sembritzki tise Hugues % 
4454 | Haddan. pe | Wrenches, (Complete specisication). ; ways. | ai (Lamb). 4078 | Pitt (Pieper).| 4133 | Edwards. 
Buskirk, ol 4519 | Brydges. Fischbach | Cigar cutters with lighting device. | | saned — -_ ‘as bg 4134 | Stevens. 
| Machen | (Complet | . Griffin. 4139 : 
4455 | Haddan. Schil¢z. | 7 petroleum engines. _| #4520 | E. B. Pearse, Exeter. Securing the thats tn alla holders l = —— pom ancy a 
ete specification). employed in facing millstones. ||| 4035 | - Forman. 4140 | Arthur 
4456 | C. = Sa, Guern-| | Paciitating th holding of rifles at ee Z| ¥ Pew Dor gag Eibefing ignition a of electric candles. | nar } see ll = } laa al (Gill). 
4457 | Wirth. Starck. | Application of moss-peat. Lake. Lockwood. Turning bags after ‘ttehing, ant] yoo ee 4087 | Thom. 4143 | Gawtherp 
|e oe | reer 1 | ee | Brydges 4088 | Bull. | Reddihougk 
4459 | Thompson. Des- | Measuring off desired lengths of J. Williams, Sheffield, | Gloves selene (OTe | and Wade 
brueres Freres. | _ fabrics, &c. 4525 | J. Heap, Ashton- Screwing apparatus. anes | Week. (Zincke). | 4144 | Lake ‘ 
4460 | Boult. Hyde. | Electric cables, &c. 45 under-Lyne. on De Castro. 4090 | Lake |” (Bonsilate 
4461 | Thompson. Hynes, Machines and moulds for 26 | R. Peacock and H. L, | Tramway or other road engines. 4046 Hampson. (Larroque). | Company) 
Cruikshank, and | heel counters or stiffeners, Lange, Gorton, Lanc. 046 Clerk. 4001 | Wilms and | 4146 | Wildsmith. 
pacar | 4527 | R. E. Cox, London. Furnaces, &c, for controlling i ae Schaper. | 4147 | Henderson 
4462 | J. Redpath, Sheffield. | Advertising maintaining slow po ae 4003 | Browne. (Essers) 
4463 | Newton. Smitten. Buttons 3 and are « fuel 0 (Chese- 4094 | Thompson. | 4148 Despeissis. 
4463 | Newton. _—_/nterna- | for crushing vegetable, 4528 one brough). 4095 | Doherty. 4149 | Steel. 
at Miles cua = vo AB J. Holden, Swindor, | Wheels of railway rolling stock. Haddan 4096 — 4150 | Connell. 
— Extracting 4509 | J. inion, ‘cee \eeaeeed pete ou aoe 4151 | Johnson 
. : , for cut ‘ : . arding. ; 
- 3 sucked teen Fittings for electric lighting, &c. eal is ped aaa ag oy be aalivesion’ printed and | sisi Rivocd oo £100 Revel iss | De Zaceao, 
| y - ol eets of paper from ro Bs ricer veling, 4153 | De Zuccato. 
4466 Wirth. 2 Maynz and Letter: “bores, and bags foremrtying 453] Henderson. Philip queue — —s _—_. aia ae =) 
A - @ man. 55 | Sing 
4467 | Lake. Peckham, | Solutions used in batteries, part ectric accumulators.| Roberts). | 4101 | Thomas. | 4156 | Edwards 
4468 | G. E. Davis, Manches-| Obtaining benzol, &c. 4532 | R. G. Bell, Oxford. | Preserving beers, &c. | 4053 Thompson | 4102 | Farmer. | _ (Gillaut) 
4469 | Clark. Dol . 4533 | B. Wesselmann, -| Locks. | (Pommer | 4103 | Prisk. 4153 | Firth. 
. olman, Te j 4 rmany, | 7 4104 | . a ae = 
4109 nan venting the spread of fire 4534 | ¢. a rd — or, || 4054 | Edmonds 4105 ‘ae andj 4160 | y ooo 
ep Kent. Ss (Edmonds). Innocent. | 4162 | Clark 
4470 | F. es nee New | Valve gear. 4535 | E. pl , Nethee- Playing cards, a On shoft 4106 | Pearson and | (Purdy) 
or r ppikofer Orriss. ; 
4471 | "a Producing designs upon paper, &c. 4536 | | J. Steen, Wolverhamp- — . fixing or securing railway || 
jarnes, a Vall, | A &B. P. — o Il.—Announced September 25, 
c — mber 25, 
4472 | T. ‘arte, ie, Manchestr| India-rubber tyres and metal rims or Fred | ; To —e M - water boilers. | 
4473 | A. R. Bennett, Glasgow sanaens tae ~~ ilson, Manchester a in boiler and other)/ No. | Name, He. Heme. No Name 
$573 | £5 Bonney ephonic conductors. 4539 | M. J. Rowley and W. A || ——| | : ; 
4475 | J Og hay MY lean @. Hobill, London. pparatis for Felioving fallen horses, || 1888 1883 | 1883 
4476 W. Collins, London, Fog —” ” 4540 | F Wibberley, London. Bouquet holder. ae | oo } bay oem | Aten ORR 
4477 Haddan. Port. Spanuers, applicable to ‘parallel 4541 | J —_ a ha. Plough-heads. | po’ Garri —_ 
4478 Hoddan. Marot Holders for pictures, &. 4542 | F. pd. Baker, Birming- | Fastening cravats, &c. | 
Mumm. m pounds for detonating’ signal || [INVENTIONS PROTECTED NTHS 
4480 WJ. Clapp 3 Nantyglo, | Construction of war, ag ships, &c - 4543 Wiwratt Ellesmere, Gcftening water, and apparatus for| . COMPLETE SPECIFICATIONS ee 
erein. , 
4481 | F. Jenkin, Edinburgh. | Gearing. 4544 | 8 fi "smith, Coven- | Permanent way of ‘ 
4482 | Kdwards. Rufel. pesrien pumps, |B inn For Particulars see Corresponding Numbers in Lists of 
4483 | Lake. Mark. chairs, 4545 Brydees. Pfeifer. | Coffee-roasters. Applications for Patents 
4481 | Barrett. Lippmann, Manufacture of bottles. a-| q 
7 oom Ben-Oliel, Lon- | Carriages for common roads. 4546 @._F. Harrington, | Arrangements fi ilati 
4486 | Lake. Weisz. Locomotive engines. | _, Ryde, 1.W. ‘ eit oot | ~~; See No. Name. 
Sept. 4547 | F. “etna, Shore- | Distillation of tar or oil. | 1883 | 1883 1 
2 ham, 4431 | Pi 54 | 
4487 | J. Dyson, Farnworth, | Machines for reeling yarns, &°, || $588 | E Baxier © W. Gould, Making up and securing bodies and | ' "7 uunkel eat Hote ~d | Sapee 
& J. H. Stott, Roch- Bristol. linings for the bodies of trousers. || und C | Sa Lf 
dale, 4549 | | J. ate, North Gepning a made by collision, =. os a — «| 4519 | Brydges 
4188 | W. Mi, i Simons, Not- | Roller-blind furniture. 4550 | 82 hwab * partly Over) Making il ee ln (Fischbach) 
Qo r- mina : ; 
Hr} W. Rosenthal, London. | Stays and corsets; | 4551 ue le mone. (Schiltz). 
490 | 8. = Campen, New | Decorative tiles. 4552 = N oo sane for churning milk. NOTICES TO PROCEED 
) ater-meters. 
4491 | R. L. Us rquhart, Edin- | Construction of tramwa n. || 2233 | & Bely, Dublin. Manufacture of envelo . 
tog | nee nose ana 0 nit ys or rail 4508 | D. qMactireenr, Perth, | Safety catch for brooches, Sc. 1—Time for entering Opposition expires Friday, 
. Poa and 8.) Driving drums ‘ 
re Brighouse, riving and pulleys. 4555 | A. - Wells  B. Flesch- Folding haces October 12, 1883. 
orks. ’ } 
4493 | R. W. Palmer and R.| Raising, supporting, and loweri Surrey. No. | Name. N | 
Randell, Manchester,| the hoods cme. owering | 4556 bg a 5 eee Brush cleaning and cutting ma- “ poke No. | Name. 
4494 M33 y ae. Torpedoes. Switzerl: oy was = Pon Grieve be Tuck =| 
4s | Hane Heekuysen| Rone ering machine. sr | prowareiergen | Soaking up photographic ptr. || $443 | Gate, | 205 Bou Celi] | reeman 
: , Bury. soll | 2 wards __ | 2516 | Holden. 
4497 | Haddan, Hock. | ier Ferheated chests for mechanical || 55g | Rosel. demons: NS |“ latowski) 2527 | Chester yaad be ag 
4498 | Had | _ musical instruments. 4559 Engel. waa fP—~ + ~ necklaces, &¢ | 2457 | Boult 2566 | Johnson 3202 | Corteen. 
f Maa. Maltby — Liquid and gas pumps, &c. #255 | Labs Blake ey. | | Stvene bollers een | nee gate én (Journet). } 3346 | | Johnson 
‘ errs ni : 2 e P 
= eee, Sa Goats-er valves. 4561 | Lake. Salisbury. | Manufacture of Enitoe gine. pie dm heeler). a “oe - | ery 
: er, London. encil cases. ———s | 2462 | Lake (Frost). | and Co. 
we ae GRANTS OF PROV ies | Adame, | 2578 | Siddeley. ] 3968 | Boyes. 
: 2465 ams. 2578 | S i 
sta| 2S Gale bir, | aoshinery employed in cmpreing | Por Prt ISIONAL PROTECTION FOR SIX MONTHS. | 2468 | Imray (La aoe | cece endl ae | Hitchcock. 
bourne, Herts, and | air or aeriform Anids ‘or Particulars, see Corresponding Numbers in Lists of | Société |” Geeta | | Horner. 
1. W. Hartley, Stoke- | Applications for Patents. | — ieee laa a | 3022 | Mond. 
4503 | Thompson. André. | Extinguishing fires in roo 1.—Announced September 21 froves . 2642 Cm ae | oe 
4501 | 6. A Wewton, Liver: | Clearing dirt snow, &0., ee | as . : 2478 | Engel dere, 2709 Fear sad in.| > ee 
8 pool. way, &,, rails. | No. Name. N | | Lerch, and} 2761 | De Pass | ma Se 
opt 1 _Nam 0. Name. No. Name. | wii a (Imbs). 4006 | Crabtree 
io — bisa 248% 2820 Lloyd Wi " 
4505 | J. F. Williams, Liver. | Pen andink holders }) 2888 | se 883 1883 | _ =. yd Wise | 4010 | Mack. 
pod}. ’ } 2364 | Grieve. 2577 —— 2695 Hertz. | 2490 Tristram and pnone ar aa a ia 
y nt). olze Pollak. ) en W | (Johnson). 
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Il.—Time for entering Opposition expires Tuesday, 
October 16, 1883. 


No. | 


1883 
2517 | Haigh and 
Nuttall. 
2528 | Swan. 
537 | Kite. 
Millington. Clark 
| Pyke, | _ (Lindop). 
2559 | Horne and 2699 | Wirth 
Mancor. (Brunck). 
Hardingham } 2704 | Clibran. 
(Roberts). | 2787 | Kincaid. 
Clark 2867 | Sutherland. 
Clark (Ray- 
mond and 
Barton). 
Inglis and 
Herbert. 
Applegarth. 
Newman. 
Gilson and 
Booer. 
Imray > ed 
and De 
Castro). 





No. | Namo. Name 
| 
1883 | 
2633 | Spartali. 
2641 Imray 
(Koechlin).} 3 
Burnham. 3 





Williams. 

Bartle. 

Ferris. 

Fitch. 

Davies (Y 
Lazarte 
and Lareé) 

McDougall. 


2657 | 


2677 | 


(Goodwin). 
Barber 
(Taylor & 
Barber), 
Gouraud. 
Gedge 
(Cornely). 
Newman. 
Lake (Sims). 
Macaulay- 
Cruikshank; 
(Dizon). 


2875 Lake 
(Train). 
Cox. 
2908 
3026 
3399 
3463 
3658 


Pilkington. 
h 








und Cie.) 














PATENTS SEALED. 
1.—Sealed September 21. 





No. No. 


1883 
2042 
2224 
2395 
2515 
2973 
3063 
3304 


3310 
3655 


Name. Name. 





1883 
1568 
1606 


pee. 
ieper 
(bt brig). 
1638 | Schultz. 
1671 | Tuke. 
1741 | Hargreaves. 
1788 | Meyer, 
1877 | Crompton 

| and Kapp. 
1883 Gilles. 
1978 | Mather. 


Boult 
(Vallery). 
Marchant & 
Wrigley. 
Struthers. 
| Schuman. 
Pitt (Fosbery 
Thompson 
(Barney), 
Chapman. 
Stewart. 
Bucknall andj 
Bucknall, 





Perry. 
Townsend. 
Clark (Cary 

and Moen). 
Blank. 
Farran. 
McMurdo. 
Brandon 

(Crompton) 











Il.—Sealed September 25. 





Name. Name. Name. 





Haddan 
(Lasmoles). 
Davison. 
Lake 
(Radiquet 
et Fils). 
Baillif. 
Thompson 
(Hoeven- 
bergh. 
Thompson 
(Hoeven- 
bergh). 
Thompson 
(Darling). 
Johnson 
(Vaguez- 
Fessart). 
Harris and 
Shuttle- 
wood. 
O'Farrell. 


| Wirth 
(Fischer). 
| Wilkinson. 


Johnstone. 

Tinn. 

Lake 
(Burrows). 

Clark (Burk). 

Johnson 
(Albaret). 





Perry, 
Shaw. 
Marcon. 
Heeley. 
Sellars. 
Foulis. 
Lloyd. 
Newton 

(Good). 
Maconochie. 
Lake 


(Lepage). 
De Overbeck 
| (Partly 
| _ Hornung). 
| Potter. 
| Healey. 


| Haddan 
| alaaaaae 


No. | No. | Name. | No. | Name. 
1880 | 88 
3736 Von Naw: 3740 | Anderson. 


Name. 





Justice 
(Winter & 
Coleman). 

3748 | Onions. 

3749 | Wilkinson. 


1880 
3745 
rocki 3743 | Abel 
(Schmidt). (Delacourt) 
3737 Thorburn 3744 | Webb. 





Il.—Through Non-Payment of the Seventh Year’s Stamp 
Duty of 100t. 





No. 

1876 

3550 | Abel (Hock 
and Co.). 

3560 | Bamlett. 

3563 | Matthews & 
Davis. 


No. 


1876 | 

3576 | White. 

3578 Samuelson & [ 3595 | Holden and 
Manwaring. | Holden. 

Livsey 3598 | Horton. 
(Dimock). | 


Name. Name. 





No. | Name. 
| 


3592 | Clark. 


3582 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED, 


Name. No. Name, 





No. | 
1880 1880 
3778 | Holden. 3897 
3783 | Salmon and | 

Capper. | 
3812 | Birkbeck. 3891 | Scott, Scott 
3848 | Mills (Mills), | and Ogilvie' 
3827 3895 | Dakers. 
3946 | Wood. 
8845 | Gibbs. 
3851 | Justice 

| (Sackett), 
3856 | Henderson 

' (Russell). 


Clements. 
Lake 


(Thomson). 

Childs 
(Wegmann). 

Elmore. 
Winter and 

Ivers. 
Wittingham. 
Lowe. 


4290 
3822 
3877 


Clapp. 
| Dewrance & 
| Malcolm. 
3809 | Rogers. 














PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’, HAS BEEN PAID AND REGISTERED. 





No. Name. No. | Name. Name. 
1876 
3781 
3713 


No. | 


1876 
3736 





1876 
3791 Herts 
(Herts). 


Rose. 
Lawrence. 


Johnson 
(Alder), 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING SEPTEMBER 22, 1883, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Sravings 
is stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where I ti are com icated from abroad, the Names, 
c&c., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
—— of price and postage, and addressed to Mr. H. Reapar 
CK. 





1882. 

5104. Compounds for Use in Place of Leather, &c.: 
M. Bauer, L. Brouard, and J. Ancel, Paris. (4d.)—The 
first and fifth claims are disclaimed and are as follows: ‘‘ The 
product hereinbefore described obtained by the combination of 
gutta-percha and sulphur by the process known as vulcanisation,” 
and ‘‘the method herein described of manufacturing electric con- 
ductors with an insulating coating consisting of a mixture of gutta- 
percha and sulphur or of gutta-percha and sulphur and other 
matters and covering the said coating with a coating of lead and 
then vulcanising the said insulating coating of the core substan- 


2 | Besant. 





Leighton. 


Lake 
| (Foret). 
Lak 


e 
(Cutten and) 
Moore). 


(Sargent & 
Sargent). 


tially as before described. 


alteration. August 21, 1883). 


(Disclaimer and memorandum of 


597 | Smith. 
| Thomas. 
Imray 
(Dujardin | 1953 
and Fre- | 
dureau). 


Seligman 
(Josephs). 
Bonneville 
(Ralu). 
Muir. 


Harrison and 
Beesley. 

Johnson 
(Herscher 
and Co.) 


3699 





3728 











FINAL SPECIFICATIONS FILED. 
Sept. 15, 1883. Nos. 1376, 1378, 1380, 1391, 1392, 1393, 1395, 1396, 
1399, 1403, 1405, 1408, 1412, 1423, 1524, 1908, 
all of the year 1883. 
1416, 1418, 1420, 1421, 1422, 1424, 1426, 1485 
1554, all of the year 1883. 
1481, 1729, both of the year 1883. 
1318, 1432, 1435, 1436, 1441, 1444, 1445, 1449, 
1470, 1473, 1604, all of the year 1883. 
1451, 1452, 1453, 1454, 1460, 1469, 1478, 1503, 
all of the year 1883. 
1476, 1482, 1484, 1486, 1487, 1488, 1489, 1492, 
1502, 1504, 1505, 1508, 1519, 1520, 1522, 1528, 
1529, 1532, 1594, all of the year 1883. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 


» 1, 


» 18, 
” 19, 


” 20, 
» 21, 








No. | 


1880 | 
3686 | Sturgeon. 
3688 | Wilson and 


3689 | 
3690 


(Reynier). | 3691 
De Bussy 3692 | Lake 

(De Mooy). | _ (Dohmer). 
Marsh and 3695 | Parker. 

Morris. 3697 | Parker. 
Southwood. | 3703 | Von Nawrockij 
Contopoulos. | (Krichson).} § 
| Morgan 3705 | Stanley 

(Pitman). | 3706 | Girdwood, 
By water, 3708 | Brookes, 

Bedford, & | 3rookes, & 

Kershaw. | Mason, 


No. Name. Name. 
1880 | 
3658 | Bonneville. 
3659 | Ashworth & 

Ashworth. 
Mewburn 

(Couchoud 
Werdermann 
Clark 


Name. 





Neal. 
Bennett. 
Haslett and 
Thomson, 
Chetwood. 
Adair. 
Haddan 
(Y Puig). 
Briley. 
Rhodes. 
Howson. 
Webster. 
| Griffin. 
Pope. 
| Biggs. 
| Ritchie. 
| St. Aubin. 


3663 i y 
|  (Stackfleth) 
Gardner and 
Dorman. 
| McGill. 

















4440. Removing both Iron and anese from 
Certain Solutions: C. Semper, Philadelphia, U.S.A. 
(2d.]—Consists chiefly of a process of removing both the iron and 
manganese, by a single operation, from ferruginous solutions (of 
such salts as are not decomposed in the operation of the process) 
containing manganous salts by treating them with a permanganate 
and subjecting them to heat. (September 19, 1882). 


5583." Devices for Measuring Men and Objects: 
E. P. Wilford, Bristol, (2d.)—A pliant metallic band has at 
one end a stud, and its other end has holes at specified distances 
apart into any of which the stud can pass. (November 23, 1882). 


§623.* Aerial Railway: E. P. Alexander, London. 
(P. M. T. Imbaud, Paris). [2d.)—This invention is based on the 
fact that a body left to itself on a descending gradient will remount 
an opposite gradient an equal distance, and it consists in mounting 
on light columns railways of such gradient that a train started 
from the descending point of one station will arrive at a gradually 
reduced speed atanother. (November 27, 1882). 


5715.* Manufacture of Magnetic and Ventilatin 
Wearing Apparel for the evention or Cure 0: 
Disease: W. e,London. (S. A. B. Wilson, Boston, 
Mass., U.S.A.) [2d.]—The fabrics which contain the magnetic 

lates are superimposed and are connected by eyelets, the object 
being to permit of free circulation of air, &c. (November 30, 1882), 


5811.* Casing and Marking of Casing for Meal 
sed as a Substitute for Milk for Rearing Young 

: T. and T. G. Bowick, Bedford. (2d.)—A 
waterproof bag is enclosed within the outer bag, whieh is of jute, 
and the latter has on it a design painted on a coloured ground- 
work. (December 6, 1882). 


5871.* Lenses for Lanterns, &c.: R. F. Fr 
London. (L. Micciullo, Rossano, Italy). [2d.]--The lenses are 
cast in the usual way, but are formed like a disc with a projecting 
centre on which the facets are ground. Flutings are arranged 
around the surface of the disc. (December 9, 1882), 


5975." Manufacture of a New Aerated Water Con- 
taining Bismuth to be Employed for Medicinal 
Purposes: J. Sellers, London, ([2d.)—To aerated water, 
prepared in the usual manner, a solution of citrate of bismuth 
and ammoniais added. (December 14, 1882). 


6153.* Electric and other Lamps: J. M. Fletcher, 
London. (2d.j—An incandescent lamp is pushed into a clip 
connected to a reflector fixed to the under part of a vase or other 
vessel and is held in contact with a copper plate connected toa 
copper wire passing through the vessel and so establish electrical 
communication, In the case of arc lamps the reflector and vase 





would be fixed to the carbon regulator. (Provisional protection 
not allowed. December 23, 1883). 


6165.* Compentige of Flour and other Materials 
for Food: - P. Thompson, Liverpool. (P. Thorpe 
New York, U.S.A.) (2d.]—Farinaceous matter and fat (e.g. flour 
and butter) are thoroughly incorporated and pressed into recep- 
tacles. When required for use the composition is pulverised with 
water and baked, with or without the addition of sugar, raisins 
seeds, and other such succulent accessories. (December 26, 1882), 


6173." Manufacture of Soap for Toilet Purposes: 
8S. Birley, London. (2d.]—In the process of manufacture 
powdered phosphate of iron is incorporated with the soap. (De- 
cember 27, 1882). 


1883. 
197. Knit Stockings: W. P. Thompson, Liverpool. 
(F. Lasher and W. H. Bradford, Bennington, Vt., U.S.A.) 
(6d. 1 Fig.)—The leg and foot portions are of ordinary form, and 
the back and sole parts of the heel are of narrowed and widened 
and triangularly-shaped sections respectively, united on a diagonal 
line on each side of the heel, said back and sole portions off the 
heel having knit in at recurrent intervals throughout their length 
supplemental courses of stitches, each shorter than the last course 
preceding and following it. (January 12, 1883). 

230. Composition of Materials for Damp Proof 
Socks or Soles for Boots and Shoes, &c.: R. J. 
Baggaley, Nottingham. (4d.)—One cwt. of boiled linseed 
oil is reboiled with a small quantity each of caustic lime, borax, 
and flowers of sulphur; when cold the compound has kneaded 
into it more lime, a little essential oil of almonds, and 1 cwt. of 
ground cork, and it is then spread by pressure on to felt, &c. 
(January 15, 1883). 


258. Strain Governor for Marine and Stationary 
Steam ee &c.: J. Munro, West Croydon, (A. (. 
Keith, Cienfuegos, Cuba). [4d. 9 Figs.}—This invention as ap- 
plied toa marine engineconsists of two spiral springs wound in 
opposite directions, and secured at their inner ends toa flange on 
the engine shaft, and at their outer ends to the interior of a drum 
shrunk on to the propeller shaft, upon which the eccentrics, which 
operate the main or cut-off valves, are fixed. The cut-off is thus 
regulated according to the strain upon the propeller shaft. 
(January 16, 1883). 


341. Machinery and Tools for Dressing, Shaping, 
Planing, Sinking, Turning, and Momiaing. tone, &c,: 
F. Trier, Westminster. [10d 69 Figs.}—We cannot do 
justice, within our limits, to this specification ; it contains twenty- 
one claims and relates to methods of applying revolving cutters 
whether tubular, conical, or discoidal to the surface of the stone, 
so as to remove its inequalities or superfluous portions and to leave 
a surface, plane, circular, moulded, sunk or otherwise shaped, 
also to the machines and apparatus for effecting these objects and 
the tools or cutters to be used therein, &. (January 20, 1883). 


350. Bascules or See-Saws: H. J. T. Piercy, Bir- 
ham. (6d. 10 Figs.J|—Is designed to render the see-saws 


safer and more convenient in use. (January 22, 1883). 


353. Locks and Latches, &c.: J. M. Hart, London. 
(8d. 38 Figs.]|—Relates to arranging the parts so that the opening 
of the door may be effected not only by partial rotation of the 
handles, but also by pressure on the handles, arranging them so 
that the withdrawal of the bolt may be effected by simply pressing 
on a knob, and to various other arrangements and details. 
(January 22, 1883). 


361. Electric Lamps or Lighting Apparatus: H.H. 
Lake, London. (H. &. Boissier, New York, U.S.A.) [6d. 
7 Figs.}—Are lamp: The gearing and brake or detent for regu- 
lating the feed are both arranged in a swinging frame. In order 
to short-circuit the current on the failure of the arc, an electro- 
magnet, placed in a shunt circuit having also an adjustable re- 
sistance, on the lengthening of the arc, completes a second shunt 
circuit containing a piece of fusible wire which holds a lever from 
making contact and completing a third shunt circuit. The core 
of this magnet is somewhat shorter than the magnet and rests 
normally upon its bottom, and upon its free end restsa lever which 
makes a contact and completes the second shunt circuit. Re- 





ferring to the illustration a pivotted frame carrying the weight 9 
is attached to the core common to the two electro-magnets A, the 
upper one being in the main circuit, and the lower in a shunt to 
arc. This frame carries a train of gearing terminating in the flyer 
G and operated by the weight of the rack and carbon. The metal 
piece lis pivotted to a projecting arm of the pivotted frame, and 
one end comes in contact with the flyer G, and the other end is 
weighted, and has the upper end of an adjusting screw under it. 
On the core of the electro-magnet being drawn downwards, the 
end g of the frame is pulled upwards and the flyer released from 
the action of the detent I. (January 12, 1883). 


368. Condensers for epeing Baamnee: W. A. 
Miles, New York. [8d. 19 Figs.|—The exhaust steam from 
the pumping engine is discharged into a suction pipe leading from 
the water to the nce A check valve prevents the flow of 
water into the exhaust steam pipe when the vacuum in the 
steam pipe is greater than that in the suction waterway. Ifthe 
pump is not sufficiently high above the water to obtain the re- 
quired vacuum action in the waterway, a syphon pipe that rises 
above the level of the water, and then descends to the pump is 
employed. In one arrangement as shown in the specification, the 
syphon pipe is connected at both ends to the suction, and by 
means of a three-way cock the water can be drawn either directly 
through the suction or by way of the syphon, The exhaust 
steam enters the down flow of the syphon, and is provided with a 
valve for preventing the water passing to the steam pipe. A check 
valve opening upwards is placed in the uptake of the syphon. In 
starting the pump the direct suction is used, and the three-way 
cock gradually turned until the suction takes place through the 
syphon. This arrangement gives an increased vacuum due to the 
height of the syphon without throwing extra work into the pump. 
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Several other arrangements are describedand illustrated. (Janu- 
ary 23, 1883). 

377.". Method and Apparatus for Producing Com- 
pustible Gaseous Fluid, &c.: T. Cooper, St. Ryburgh, 
Norfolk. [4d.)—Atmospheric air is brought into contact with 
hydrocarbon liquid in any known way, but instead of using a 
falling weight as the transmitter of manual or other power to the 
air forcing apparatus, any motive power is used direct to drive 
the blower, &c. (January 23, 1883). 

393. Photometer: A. J. Beer, Canterbury. (4d. 
3 Figs.]—Consists of a table with an indicator, supported on a 
tripod stand, the table being constructed so as to assume a level 
position independent of unevenness of surface of land, &c. (Janu- 
ary 24, 1883). 

416. Hammers: F. Wirth, Frankfort. (G. Speckhart 
and H. Wiedmann, Niirnberg, Germany). (6d. 2 Figs.)\—The 
stem of the haft is a straight elastic metal bar, one end passes 
through a hole in the hammer head, and is retained by wedges, 
and cheeks of wood are bolted to the other end to form the handle. 
(January 25, 1883). 

418.* Railway Chairs, &c.: W. Hopkins and C. 
Turner, Birmingham. [2d.]—The chair has one loose jaw, 
and the body parts of both jaws have opposite bolt holes, and 
their faces have recesses fitted with wood blocks which grasp the 
web of the rail. A bolt is then passed through the holes and 
turned so that a key on it is outside one jaw, the jaws are then 
nipped between the head and key and the rail is thus held. 
(January 25, 1883). 

420." Lamps, &c.: T. Cooper, Great Ryburgh, Nor- 
folk, [4d.)—Is for a lamp for producing light and heat by com- 
bustion of gaseous fluids, such as air impregnated with hydro- 
carbons, the production of the vapour, and its admixture with 
the air being effected by the lamp itself. (January 25, 1883), 

422.* Universal Penholder: T. Nordenfelt, Lon- 
don. (L. Ferraccin, Venice). (2d.)—A spirally formed strip of 
metal is fixed within a tube and the pen is received between the 
convolutions of the outer end of the spiral. (January 25, 1883). 


427. Manufacture of Fibrous Material Applicable 
for Floor-Cloth, Roofing Felt, &c.: C. eygang, 
London. |4d.)—Relates to the manufacture of a fibrous ma- 
terial consisting of a fibrous mass mixed preferably in a heating 
engine with a siccative oil, the oil having been previously reduced 
to a thick consistency by boiling or otherwise oxidising, and 
together with the resinous substance rendered mixable with water 
by means of an alkali, and subsequently precipitated in an in- 
soluble condition, &c. (January 26, 1883). 

433. Air Extracting Apparatus: T. Rowan, Lon- 
don. (6d. 8 Figs.)—An air ejecting shaft is provided with air 
injectors as described in Specification 162 of 1881, but the upper 
yart of the apparatus is placed at right angles to, instead of in 
ine with, the injectors. A valve is adapted to the nozzle of the 
injecting pipes, and is so balanced and arranged that when the 
current passes in one direction the flap or valve will close one 
outlet to the top of the apparatus leaving the other free. In a modifi- 
cation especially adapted for ventilation of railway carriages, the 
ejection tube is made in the form of asyphon, the longer arm enter- 
ing into the carriage and is provided with air injectors. The 
outer end of the ejection tube is provided with suitable de- 
flectors, or the ejecting tube may be provided with a revolving 
head. (January 26, 1883). 

439. Stands and Striking Mechanism for Alarums 
and other Timekeepers: A. M. Clark, London. (D. 
Roussialle, Lyons, France). (6d. 2 Figs.!—The striking me- 
chanism is independent of and containedin a pedestal or support 
for, the timekeeper, but although independent of it is so com- 
bined with the timekeeper as to be actuated thereby at desired 
moments by a mechanism applied to and operated from the hands 
arbour. (January 26, 1883). 

440. Velocipedes, &c.: W. T. Shaw, Surbiton, and 
W. Sydenham, London, [2d.)—Kelates to a differential 
gear, and to the combination therewith of mechanism for putting 
the gear out of action when the velocipede is running in a straight 
course and for bringing it into action when it is directed in a 
curved course. (January 26, 1883). 


441. Composition to be Used as a Substitute for 
Hard Rubber, Celluloid, Ivory, &c.: A. M. Clark, 
London. (S. Barbier and C. H. Coifier, Paris). [4¢.]—Con- 
sists essentially of a mixture of ivory waste or dust with horn 
or horny material reduced to powder and preferably agglutinated 
by means of egg albumen. The ivory may be dyed before agglo- 
meration. (January 26, 1883). 

442. Apparatus for Cooking Food: A. F. Link, 
London, (/. Desplas, Conques, France). (6d. 6 Figs.)—The 
articles to be cooked are placed in a vessel provided with a cover, 
which is screwed down steam-tight, and with a safety valve, The 
water in the vessel is heated till steam escapes by the valve, and 
the vessel is then placed in an outer vessel lined with non-con- 
ducting material. (January 27, 1883). 

443. Steering Apparatus for Vessels: J. Donald- 
son, Chiswick. [6¢. 3 Figs.)—The apparatus is designed to 
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work by hand or by steam or other motive power at will. The 
parts are shown in the position for working by steam. On turning 
the handwheel to one side or the other, the wheel p actuates the 
wheel q, which travels longitudinally on the shaft d, and by means 
of the lever r actuatesa valve, admitting steam to the steam chests 
of the cylinder either through the steam pipe proper or through 
what is usually the exhaust pipe, causing the engine to revolve in 
one or the other direction and rotate the shaft d and with it the 
chain wheel The rotation of the shaft d tends to restore the nut 
wheel q and lever r to the centre positions, thus closing the valve 
and cutting off steam. To steer by hand the locking spindle o is 
turned to the position shown in the figure, and the shaft ¢ is 
drawn backward (to the left) and again locked. The wheel p will 
now ride loose on the shaft, the wheel n be thrown in gear with the 
spur wheel / formed on the chain wheel, and the clutch which 
secures itto the shaft d be withdrawn. The steering wheel can 
only be turned to a limited extent, its motion being limited by 
stops on either end of the screwed sleeve e. The screwed sleeve e 
also operates the indicator mechanism. (January 27, 1883). 


444.* Manufacture of Packing Cases, &c.: G. H. 
Ellis, London. (2d.)|—Flexible metallic tongues are applied to 
the sides or ends, and are passed through slits in the correspond- 
ing parts of the box and then lapped down as in the ordinary 
paper fastener. (January 27, 1883). 


446." Motor Machine: W. E. Gedge, London. 
(M. F. D. Cavalerie, Paris). (2d.)|—‘‘ Consists (1) in the utilisa- 
tion as motive power of the weight of two flywheels turning upon 
an oscillating frame at a speed of from one to three revolutions a 
minute ; (2) in the utilisation of a third flywheel turning upon a 
fixed point at a speed of from two te six revolutions a second as 
accumulator of motion and as multiplier of the motive power.” 
(January 27, 1883). 

447. Screw Swaging Machines: F. J. Cheesbrough, 
Liverpool. (S. A. Davis and R. Blake, Newark, N.J., 
U.S.A.) [6d. 10 Figs.}—Two thread swaging dies moving in 
opposite directions each have a single edge by which a crease is 
swaged in the blank. The blank chuck has a rotating and 
a lateral endwise motion by which the crease is made in the 
form of a helix. A split chuck is made to open and close upon 
the blank by means of a slot cam which imparts an end motion to 
chuck which slides in a sleeve rotated by means of longitudinal 
teeth cut on its periphery. The endwise motion of the sleeve is 
obtained by means of a screw thread on its rear end correspond- 
ing to a screw thread in a head block which is reciprocated by 
means of a crank and, by means of a rack on the frame and a cog- 
wheel on a shaft mounted on the reciprocating head, gives a 
rotary motion tothe sleeve through a second cogwheel on the 
shaft. The thread is swaged between a top and bottom die, both 
dies being set in the same plane, the pitch of the thread being 
formed not by the dies but by the machinery that carries the 
blank. (January 27, 1883). 


451.* Paddles to Assist Locomotionin Water: W. 
Carter, Masham, Yorks. (2d.]—To the lower portion of a 
spind.e or stem, the upper part of which forms a handle, are 
attached two flaps constructed of canvas stiffened by wooden 
battens, the canvas between the wings forming a hinge or joint. 
(January 27, 1883). 


452." Bicycle and Tricycle Saddles: F. W. Small, 
Walsall. (2d.)—A forked bar hinged to the forked end of a 
metallic support attached to the spring of a bicycleacts as a sup- 
port to a thin metal plate which supports the leather saddle. A 
spring is placed between the two forks. (January 27, 1883), 


453.* Side Saddles: W. Winans, Brighton. (2d.)— 
The pommels are arranged so that they are folded down flush 
with the saddle in opposite directions when external pressure is 
applied. (January 27, 1883). 


454. Circuits and Apparatus for Electric Tem- 
perature and Pressure Indicators: W. P. Thomp- 
son, London. (it. Hewett and C. L. Clarke, New York, U.S.A.) 
(10d. 8 Figs.)—An apparatus, located at the point where the 
variations in temperature or pressure is to be measured, is 
adapted to transmit through suitable electric conductors succes- 
sive electric impulses of a character and frequency dependent 
upon the nature and extent of the variations occurring in the 
temperature or pressure. These impulses are received upon 
apparatus suitably actuated by the successive impulses. (Janu- 
ary 27, 1883). 


455. Ap atus for Holding and Delivering 
Tickets, Packets, &c.: T. H. er, Redditch, 
Wore. (6d. 6 Figs.|—The receptacle is provided with a door 
which when clesed leaves a space between it and the bottom of 
the receptacle sufficient to allow of the passage of one article only 
at a time, the tickets being withdrawn by means of a slide having 
a projection of sufficient thickness to catch one article only, and 
tapering off in wedge form at the back. (January 27, 1883). 


457.* Fastenings for Doors: A. Arnott, London. 
(2d.]—The fastenings are so arranged that when a sufficient pres. 
sure is applied on the inside, the door will turn on its hinges and 
open outwards, (January 27, 1883). 


462. Machinery or Apparatus for Binding Sheaves, 
or Trusses: J. Howard and E. J. Bousfield, Bedford. 
(Sd. 6 Figs.j|—Refers to Specifications 821 of 1880, 4092 of 1881, 
and 4093 of 1882. The notched disc or wheel which retains the 
cord during the operation of tying the knot is operated bya 
transverse sliding bolt carrying at its outer end a roller which 
works in the groove of a cam keyed on the knotter driving shaft. 
On the transverse bolt is keyed a pendent arm to which is jointed 
aspring pawl taking into the ratchet teeth of the notched disc. 
A double set of collecting, compressing, and binding appliances 
are fitted to a table and arranged so as to operate simultaneously. 
The two binder arms rise from below the receiving table, and 
enclose the straw at two places in the length of the truss, each 
arm laying a cord across the notched disc and above the jaw of 
the knotter hook. The binder driving shaft extends from side to 
side of the binder table, and has two sets of cranks for operating 
the vibrating collectors. One end carries a clutch pinion for giv- 
ing the intermittent motion through a chain of wheels to the 
knotting and binding mechanism. The compression lever of the 
set of binding appliances which first receives the full pressure of 
the quantity of straw lifts the clutch trip lever. A lock or stop 
catch controlled by a cam prevents the clutch lever from rising 
until the compression lever has regained its normal position, fol- 
lowing the delivery of a bound sheaf. This specification will be 
fully illustrated in an early issue. (January 27, 1883). 


464. Indices for Gas and Water Meters, &c.: S. Grey, 
London. [6d. 4 figs.|—Consists of two parallel metal plates 
connected together by suitable pillars ; a spindle carried by the 
plates receives motion from the meter, and carries a pinion with 
six teeth gearing into a wheel with thirty teeth carried by a second 
spindle on which is fixed a wheel having one long tooth and two 
spaces, the long tooth passing into the spaces of a wheel having 
ten notches and fixed ona third spindle carrying also a wheel with 
a long tooth ; the fourth and fifth spindle are arranged similarly to 
the third. One revolution of the first shaft represents two cubic 
feet. (January 27, 1883). 


465.* Seperation of Lime from Crude Phosphates, 
&c.: H. Lake, London, (£. Winkelhofer, Neusitschein, 








Austria). [2d.]—Theraw phosphates are roasted or burnt, and 
the lime extracted by means of a solution of sugar. The solution 
is then treated with carbonic acid to separate the lime. (Janu- 
ary 27, 1883). 


466.* Manufacture of Varnishes: A. M. - 
don. (La Cie. Générale de Chromolithie, Ee ae 
base is composed of paper treated with nitro-sulphuric acid and 
camphor dissolved in alcohol with which are mixed pure acctic 
ether, sulphuric ether, castor oil, Venetian turpentine, methylated 
alcohol, acetate of amyle, and pure crystallisable acetic acid. 
(January 27, 1883). “ 

467.* Manufacture of Reflectors or Refi 
Lamp Shades or Globes: H. H. Lake, ar ‘ 
Oertel and Co., Haida, Bohemia). [2d.)—A plain glass globe 
or shade previously finished as to shape is placed within a ylass 
jacket, both being placed on an india-rubber disc resting upon a 
wooden block, a second disc and block being placed at the top 
and the two blocks being drawn together by screws. The plating 
solution is placed in the annular space between the globe and 
jacket. (January 27, 1883), 


468.* Velocipedes; W. Jeans, Christchurch, Herts. 
[2d.]—The velocipede is driven by means of a cord passing round 
two pulleys, carried by a frame adjustably fixed to the framing, 
aad having each end secured to one arm of a lever, whose other 
arm is connected by a steel band to the treadle. The levers are 
carried by rings fitted upon drums, The frame of the seat is 
formed of a suitably curved metal rod. (January 29, 1883). 


469. Drying Apparatus for Meat, &c.: E. A. 
Brydges, Berlin. (D. Grove, Berlin). (6d. 7 Figs.|—The 
meat or other material is dried by heated air, and is turned or 
shifted in such a manner that a thoroughly equable drying is 
— and all adhesion to the shelves prevented. (January 29, 


471. Revolving Flat Carding Engines: J. M. 
Hetherington, Manchester. (6d. 3 Figs.|—The peripheries 
of the “* flexible bends” which carry the chain of flats are made truly 
concentric with the circumference of the main cylinder by means 
of cutters carried by the main cylinder. (January 29, 1883). 


472.* Distillation: J. F. Lackersteen, Greenwich 
(2d.]—The vapour from the still is passed into a vacuum space 
and is there condensed, while by means of a hydrostatic balance 
the vapour so condensed is being drawn off. (January 29, 1883). 


473. Manufacture of Porcelain Fire-Clay Baths: 
J. Hall, Stourbridge. [4d.|—The outside of the bath is 
painted with priming powder thinned with priming mixture, 
heated, when cold rubbed smooth with pumice stone, and a 
second similar coat applied, then coated three times in a similar 
manner with a suitable colour mixed with transparent amalga- 
mating varnish, and finally with polishing enamel. (January 29, 
1883). 


474.* Tube Expanders with Self-Expanding Roller 
Boxes: G. Lohf, Berlin. (2d.)—Every roller is provided 
with a separate casing, which casings are connected together so as 
to form an expansible mechanism. A conical mandrel is driven in 
between the rollers. (January 29, 1883). 


475.* Gas Cooking Stoves: J. Russell, Reading. 
[2d.]—An additional cock, constructed so that it cannot be entirely 
cut off, is automatically turned on, on placing the article in the 
stove. (January 29, 1883). 

476. Looms: T. Lonsdale, Blackburn. (4d. 2 Fiys.j/— 
A regulator is suspended from a back bearer, and one part rests 
upon and against the warp, its lower end being connected by a 
rope or chain to a sliding weight mounted upon an inclined lever 
having its fulcrum in a slotted bracket. A second lever is jointed 
to the first lever. (January 29, 1883). 


477.* Brakes for Wagons, Carts, or other Vehicles: 
R. Heaton, Blackburn. (2d.)—A brake block is secured to 
an iron rim connected by lugs, pins, and connecting links to an 
arm of a hand lever. The brake-block grips two sides of the 
boss or nave of the wheel. (January 29, 1883). 


478. Apparatus Connected with Rope Driving and 
Haulage: M. H. Smith, Halifax. (8d. 11 Figs.|—The 
driving pulleys have, at intervals of their circumference, angled 
slots within which fingers of wood are held so that they stand at 
opposite angles, the driving rope resting upon and gripping the 
fingers, and tending to form a slightly waved or corrugated line 
between the fingers. Several modifications are described. (Janu- 
ary 29, 1883). 


479. Mills for Shelling and Grinding Oats, Wheat, 
&c.: G. Perrott, Cork. [6d. 5 Figs.|—To the centre of the 
upper stone or runner is adapted a cylindrical casting forming the 
eye, and having at its outer periphery vertical ribs and sockets to 
receive and securely hold the radial arms of the “driver,” which is 
mounted on the end of the mill spindle. Through the external 
ribs, screw bolts are inserted and bear upon the extremities of the 
radial arms. (January 29, 1883), 


480.* Apparatus for the Manufacture of Gas: W. 

3 chan, Monmouth. (2d.)—The lower portion 

of the retort is constructed of clay and the upper of iron, the upper 

portion being made hollow to admit of circulation of water 
through it. (January 29, 1883). 


481. Apparatus for Grappling and Hoisting Stone, 
&c.: R. Stone, New York. (8d. 12 Figs.|—The grapple is 
lowered upon the stone, and radial claws, jointed at their inner 
ends to a crown piece connected by a ball joint and coupling to a 
vertical rod, are caused by springs to adapt themselves to the stone 
and hold it. One rope or chain is used for opening the claws 
and the other is used for raising the stone. (January 29, 1883). 


482.* Construction of a Second: Battery or 
Accumulator of Electricity: A. L. Nolf, Brussels. 
(2a.J—Secondary batteries: These consist of a number of plates 
of lead contained in cells in a receiver, which cells are separated 
from one another by diaphrams of porous material. Minium and 
spongy lead are alternately filled in the cells in the spaces left 
between the diaphragms and the lead plates, The exciting liquid 
consists of a solution of caustic soda or sulphuric acid. (Janu- 
ary 29, 1883). 

483. Apparatus for Oil Pressing: F. W: L 
Frankfort-on-Main, (2. Traumann, Mannheim). (2d.)— 
Instead of many fold wrappers or press cloths simple press mats 
are employed. (January 29, 1883). 

484.* Steam Boilers: A. M. Clark, London. (£. 
Delpech, Marseilles, France). (10d. 7 Figs.J—Doubdle return 
flame tubes are employed whether the boiler hasa single or double 
shell or barrel. (January 29, 1883), 


485.* Construction of Advertising Tablets, &c.: 
W.E. Fisher, Birmingham. (2d.}—The advertisement is 

ainted on a sheet of glass or semi-transparent material mounted 

y means of spring clips in atubular flame. Gas branches or jets 
are fixed at the top of the tablet. (January 29, 1883). 


486.* Railway Brakes: E. Edwards,London. (J. 
B. Charlier, Nimes, France.) (2d.])—The brake blocks are 
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attached to an upper longitudinal frame which can be depressed 
so as to force the blocks against the rails and lift a lower longi- 
tudinal frame, and with it the wheels. (January 29, 1883). 


488. Surface Condensers: H, Guy, West Cowes. 
(6d. 8 Figs.]—The tubes are fixed immovably in the tubes-plates 
which are fixed so that they can be removed bodily. Referring 
to the illustration the tube-plate B fits against an internal flange 


of the casing C, and the tube-plate A against an external flange. 
The tubes may be parallel or slightly converging as shown. For 
large condensers the tube-plates may be made in segments, each 
pair (one at either end) being separately remoyable. (January 29, 


489.* Hea and Cooking Stoves: J. A. B. 
Bennett, King’s Heath, Worc., and J. Herd and B. P. 
Walker, Birmingham. ([2d.)—The stove is heated at the 
bottom by gaseous, liquid, or other fuel, and the products of com- 
bustion pass up to the outlet flue through vertical flues having 
deep horizontal corrugations. Space for the passage of air is left 
between the corrugations and an outer casing. The stove may be 
made self regulating. (January 30, 1883). 


492.* Apparatus for W , &c., Woven Fabrics: 
E. J. Jones, Dalmonach, N.B. [2d.]—The woven fabric is 
passed in succession through separate compartments combined in 
one tank, being treated with water or soaping or other liquids in 
some of the compartments, and subjected to a washing operation 
in the others. (January 30, 1883), 


494. Skates: E.K. Dutton, Manchester, (J. Sieper, 
Remscheid, Hasten, Prussia). [6d. 7 Figs.)}—The runner is 
connected to the footplate so that it shall be capable of longitudinal 
movement, which movement is utilised to actuate the gripping 
parts so as to effect the attachment without any preliminary 
setting of the parts. (January 30, 1883). 

495*. Apparatus for Dr Flour: W. P. Thomp- 
son, Liverpool. (L. W. Pruss, Minneapolis, Minn., U.S.A.) 
(4d.]}—Relates to the construction of the reel, the beaters, the feed 
mechanism, and the driving gear ; to means for prcducing a 
draught through the reel from the tail towards the head’; to an 
adjustable division board, and to details of construction. (Janu- 
ary 30, 1883). 


496. Machines for the Gradual Reduction of Grain: 
W. P. Thompson, Liverpool. (W.D.Grayand E. P. Allis, 
Milwaukee, Wise., U.S.A.) (6d. 5 Figs.}—Consists essentially in 
the combination of several pairs of grinding rolls combined with 
intermediate screens, elevators, and conductors. (January 30, 1883). 


499. Air and Gas Motors and Apparatus for the 
Production of Gas therefor: G. W. Weatherhogg, 
London, (sd. 11 Figs.|—The rotary gas engine is provided with 
cam-shaped circular or other formed pistons somewhat similar 
to rotary steam engines, but constructed to work with a separate 
eombustion chamber or chambers arranged so that they are me- 
chanically cleansed by a current of air after each explosion. In 
a reciprocating engine two combustion chambers are provided for 
each cylinder. Relates also to the arrangement of the ignition 
apparatus, to an arrangement of governor, and to the construction 
and working of a gas generator, in which the refrigerating 
chamber and gas-holder are separated by a valve. With the 
limited space at our disposal we cannot give a complete abridg- 
ment as the specification contains fifteen pages of closely printed 
matter. (January 30, 1883). 


500.* Apparatus for Raising Sunken Ships and 
other Submerged Objects: G. S. Dodman, Liverpool. 
(2d.]—Relates to the construction of inflatable vessels and their 
accessory appliances and connections which are used in requisite 
numbers for raising the sunken structure. (January 30, 1883). 


501.* Apparatus for Electric Lamps, Chiefly Ap- 
plicable to Stage Purposes: J. G. derson, Sal- 
ford. (2d.]—Incandescence lamp: The holder for the incan- 
descent lamp is formed in two pieces the inner forming a holder 
for a bouquet in which is placed the lamp. The conductors are 
carried in grooves down the stem of the bouquet holder and ter- 
minate in two plates. The other part is connected to the leads 
from the geherator which are connected to two plates on the 
interior of this portion of the holder. Two plates situated respec- 
tively on the two portions are put in connection when the parts 
are placed together, and the other connection, to complete the 
circuit, is made by means of the button on a spring lever pivotted 
to the holder. (January 30, 1883). 


502. Vices: A. W. L. Reddie, London. (W. H. 
Schofield, Brooklyn). [6d. 5 Figs.])—Relates to vices in which 
the bar sliding in the fixed jaw is provided with a toothed rack 
which engages with a pawl in the fixed jaw, and prevents the 
outward movement of the sliding bar until it is slightly raised or 
is set free by moving the pawl: the movable jaw is fitted so as to 
have a slight movement independently of thesliding bar, which is 
pushed against the article to be held until the movable jaw is 
against it, after which the movable jaw is clamped on to the 
article to be held by means of a screw passing through the 
movable jaw and fitting a nut in the sliding bar. (January 30, 
1883). 

503. nom i Ep | for Spinning and Doubling Cot- 
ton, Wool, &c.: J. Tatham, Rochdale. [6d. 10 Figs.|— 
An elongated traveller when working adjusts itself and yields to 
the various diameters of the top. The action of the ring rail is 
caused to make its changes quickly. One or more rods suspended 
in brackets and capable of being moved to and fro at intervals 
and coming in contact with the yarn are applied behind the 
spindles, and are operated by the copping rail. The block that 
winds up the chain working the ring rail is formed with projec- 
tions. The rollers are placed in an inclined position with their 
front or delivery part as near over the tep of the spindles as the 
angle of the yarn will allow. (January 30, 1883). 

504.* Adjusting the Focus of Lenses : E. Marlow, 
Birmingham. [2d.]—-A pin on an inner tube works in a spiral 
groove in an outer tube which is lined with velvet. (January 30, 
1883). 

505. Attachments for Brackets, Arms, or Shelves 
to their Standards, &c.; J. H. Norrington, Harles- 





den, [6d. 6 Figs.|—A U-shaped clip provided on its concave 
part with a pin, passes into a hole in a standard and partially 
surrounds the standards, and its protruding ends are provided 
with vertical slots to receive the locking pieces of the bracket 
socket. (January 30, 1883). 


506. Appereins for Operating the Propsiiias and 
Steering Appliances of Vessels, &c,: E, P. Alexan- 
der, London. (J. Frazier, Searcy, Arkansas, U.S.A.) [8d. 
30 Figs.]—The throttle valve of the propelling engine is operated 
from a central point by means of a small supplemental double 
cylinder engine. Relates also to the valve arrangements of the 
propelling engine and to a mechanical arrangement for operating 
the rudder and securing it in any desired position, an auxiliary 
engine being employed and operated from the central point. (Janu- 
ary 30, 1883). 

507." Fishing Rods: R. Anderson, Edinburgh. [2d.) 
—Relates to means for securing the reel and reel plate to the 
stock of the rod. Projecting studs on the plate pass mto the 
stock ; the plate is secured by a sliding plate. ,(January 30, 1883). 


508. Primary Voltaic Batteries: G. G. Andre, 
Dorking, Surrey. [6d. 2 Figs.)—The object is to make 
primary batteries regenerative. In an outer vessel A containing 
a saline or acid solution, a carbon electrode B and carbon rods, 
is placed the zine electrode C ‘in the form of an open cylinder. 
Within the zinc cylinder is placed the porous cell D made as 
described in Specifications 5645 of 1882 and 108 of 1883. The 

















copper clectrodes E are suspended in a solution of sulphate of 
copper contained in the porous pot D, The carbon rods and 
copper cylinder are connected together and act as a negative to 
the zinc electrode. In a modification the carbon electrode is 
placed in a porous cell itself placed within a porous cell contain- 
ing the copper electrode. On breaking the main circuit, the 
copper B and the carbon B come into action and regenerate the 
cell. (January 30, 1883). 


509. Etc and Producin netinguishetie 
Metallic Deposits upon Bright Metal Surfaces: E. 
Nienstaedt, Berlin. [4d.j—Chloride of antimony, dichloride 
of platinum, perchloride of iron, nitrate of copper, or chromic 
acid, or such like salts, are finely ground and printed or stamped 
directly upon the metallic surface. (January 30, 1883). 


511. Manufacture of Radiators for Heating Pur- 
ses: L. W. Leeds, London. (6d. 15 F'igs.J|—An ad- 
itional communicating channel is provided at the top of the 
radiator for the heating medium. The radiator—made by uniting 
two pipes, with frequent connecting portions—are made to 
expose a truncated conical surface towards the room. (January 
30, 1883). 

512.* Automatic Feed Apparatus for Steam 
Boilers: C. F. Trinks, Helmstadt, Brunswick. 
(4d. 4 Figs.]}—When the water in the boiler falls below a certain 
level, a valve is suddenly opened and admits steam to a pump or 
injector, and at the required moment the steam is automatically 
and suddenly cut off again. (January 30, 1883). 


513.* Manufacture and Pac of Mixtures or 
Compounds of Alkaline and ily, Fatty, and 
Resinous Substances for Soap Making, &c.: W. R. 
Lake, London. (7. C. Taylor, Philadelphia). | (2d.)—The 
alkali is first ground in a mill with a small amount of a resinous 
or fatty solution, which is constantly applied, and then pressed in 
blocks, (January 30, 1883). 


514.* Gas Burners: J, Rettie, London. (2d.)—Over 
an ordinary bat’s wing burner is placed a hollow receptacle having 
a comparatively very large slot running in the direction of the flat 
sheet of gas. (January 30, 1883). 


515. Machinery for Digging or Cultivating Land: 
E. Cobham, Stevenage, Herts. [6d. 1 Vig.)—The digger 
carriage is arranged to turn upon the main axle, and carries at its 
back end the ‘“‘tines,” and wheels or rollers, the depth of which 
can be regulated, are provided at both the back and front ends, 
The front wheels act so as to force the ‘‘ tines” into hard ground. 
(January 30, 1883). 


517.* Construction and Apparatus for Filing and 
Binding Letters: J. M. Delany, Manchester, (2d.)— 
A number of short sheets of paper each have three holes in their 
back edges, which holes pass over three pins at the back of the 
box. The sheets are lettered alphabetically, and the bottom 
sheet is folded like an ‘envelope; the ends of a metallic plate or 
presser provided with a double-acting bolt take into side racks on 
the box. (January 31, 1883). 


518." Vessels and Apparatus for Aerial Naviga- 
tion: W. R. Lake, London. (L. F. Falconnet, Nashville, 
Tenn., U.S.A.) [4d.]—Relates to vessels operated by screw pro- 
aay the sides and steered by a forward propeller. (January 
31, 1883). 


519. Apparatus for the Manufacture of Gas from 
Oils: A. Jay and C. Hook, Kingswood Hill, Glouc. 
(2d.]—The interior of the retort is divided in a series of partial 
compartments by wedge-shaped partial partitions. The body of 
the stove is formed of sheet metal lined with firebrick. (January 
31, 1883), 


520. Electric Arc Lamps: A. Kryszat, Moscow. 
(6d. 5 Figs.]—Arclamp: The insulating disc B earries a series 
of carbon-holders a b, the holders a being fixed and connected 
together by links d, and the holdersb being held out of contact 
with a by aspring. A metallic disc fis pivotted to the plate B, 
and carries on its underside as many rollers as there are pairs of 
carbon-holders. A corresponding series of metallic segments 
h arranged concentrically around the disc f, are attached, by 
screws or bolts passing into the lower ends of b to the plate B. 
One end of a flat spring is attached to the disc /, and its other end 
as the disc revolves comes in contact alternately with one of the 
segmentsh. The core of the solenoid D is drawn in against the re- 
sistance of a spring and carries at its end a hook, which bears 
against one of the rollers of the disc f, and causes it to be moved 
forward one section. The current enters at o and passes through 
the coils E througha link to the links d through the carbon-holder 
aacross the arc,to the carbon-holder b through the segments h, 
spring, disc f, and two springs, bearing on the discs/, and attached 
to a metallic bridge on the plate B, to the conductor n, which is 
connected directly to the bridge. If the current through the 
carbon is interrupted, the core of the coils eis no longer drawn 





in, and it makes a contact and completes a circuit through the 
coil D, which draws in itscore and advances the dise f the space 
of one segment and brings a second set.of carbons into operation : 
the coil E then draws in its core and breaks the circuit of Dp’ 
whose core returns to the position ready to advance the disc 7, 
A small core or conical cap of paper or other combustible ma- 


terial keeps the ends of the carbons in contact by their own 
elasticity, and is ‘at once burnt on the passage of the current, 
The coil E may be omitted, in which case there would be a con- 
tinued loss of power through D. If ythe lamp is used for con- 
tinuous currents the section of one carbon is double that of the 
other, (January 31, 1883). 


522. Desiccated Egg and Machinery for its Pro- 
duction: H.J. Allison, London. (P. Cooper and (. A. 
La Mont, New York, U.S.A.) (6d. 4 Figs.}—Common salt is 
mixed with a viscid mass of the egg which is then desiccated upon 
a rotating disc, The discs are formed with grooves on their cir. 
cumference within which are wrapped coils of wire, which are 
united by solder, covered with a mixture of litharge, oil, and 
plaster-of-paris. (January 31, 1883). 


623. Folding or Shut-up Beds or Bedsteads: A. 
Hodgson, London. ((d. 7 Fiys.)—The bed is arranged so 
that it can be made in the morning, and then folded up so as to 
present the appearance of an ordinary cupboard. (January 31, 
1883). 

525. Exhibiting Goods and Samples in Shop Win- 
dows, &c. : F.M. Ilvenna, Manchester. (6d. 13 Figs.)|— 
The patterns are sewn together to form an endless belt which is 
passed over two rollers at a suitable distance apart, and then over 
numerous rollers ‘‘zig-zagging up and down.” (January 31, 1883), 


526." Apparatus for Electrical Communication 
on Railway Trains: R. W. Vining, Liverpool. (2d.)}— 
Conductors: These run along the carriages and are connected 
together by a double socket joint, each end having a socket and 
a platinum point pointing backwards from the end ; the point of 
one enters the socket of the other and abuts against a platinum 
spring therein. The conductor at the junction is formed as a 
coiled spring. The return conductor is formed by the rails. On 
pressing a button a red glass semaphore falls and makes contact 
with two spring contacts connected respectively to the conductor 
and to return line. (January 31, 1883), 


527. Shuttles for Sewing Machines: H. J. Haddan, 
London. (£. Capitaine, Berlin). [6d. 6 Figs.|—The shuttle 
thread tension apparatus consists of an elastic plate of the shuttle 
body provided with slitted holes covered by the upper arm of the 
guidespring. (January 31, 1883). 

530. Sunetenting Certain Parts of Machinery: E, 
B. Petrie and . A. Entwistle, Rochdale.  [(i. 
22 Figs.|—‘* Metalline” or ‘ oilless carbonate” is applied to bear- 
ings, Grooves or slots may be formed on the shafts, axles, bear- 
ings, or collars in which the metalline is placed. The pickers 
used in looms may be impregnated with metalline. (January 31, 
1883). 

531. Drain Tiles: M. Benson, London. (J. Lynch, 
Washington, U.S.A.) [4d. 2 Figs.}—The upper part of the 
drain tile is made porous and the lower part is glazed, (January 
31, 1883), 

532. Terra-Cotta Tiles, &c.: M. Benson, London. 
(J. Lynch, Washington, U.S.A.) [4d. 1 Fig.]—The tiles are 
made with a glazed face, and the back or reverse face is open or 
porous. (January 31, 1883). 


533. Knitting Machines: H. B. Barlow, Man- 
chester. (0. Cazeneuve, Montejean Haute, Garonne). [8d. 
15 Figs.]— Relates to means for bringing self-acting needles with 
two holes into use, either wholly or partially releasing them and 
seizing them again at will, during their traverse in the grooves of 
the bed, and to a chain gearing arrangement for converting a 
continuous circular motion into an alternating rectilinear move- 
ment without an escapement. (January 31, 1883). 


534. Stands for Vessels Containing Milk, Ices, &c, : 
F. A. Colley and J. Wingfield, Sheffield. [6d. 3 Figs.) 
—The stands are provided with cover plates fitting closely over the 
mouths of the vessels and which can be raised to release the vessels. 
A portion of the edge of the cover plate may be cut away so as to 
allow the vessels to be withdrawn. (January 31, 1883). 


538. Cable Stoppers: A.M. Clark, London. (J. B. 
Lynch, Leadville, Col., U.S.A.) (6d. 2 Figs.}—The door for the 
hawse-hole is formed in two parts hinged together, one of whichis 
secured to a shaft which can be oscillated and the other is pro- 
vided with a flaring slot in its free end for the anchor chain, and 
is raised or lowered by the oscillation of the first part. (January 


31, 1883). 

539. Tram, Rail, and Road Cars, &c., and Ma- 
chinery for Driving Same by Electricity: M. R. 
Ward, London. [6d. 13 Figs.)—The illustration shows, in 
perspective, an arrangement of friction gearing for altering the 
proportions of speed between the electro-motor shaft and the 
main axle. The frictional wheels b are keyed on to the main 
driving axle, and ¢ c are intermediate friction wheels between the 
friction wheels b and d, the wheels d being free to revolve on their 
shaft, but can be secured to it by means of clutches f. The 
wheels b, keyed at either end of the axle, are of different dia- 
meters, as are also the wheels c and d, thus the speed can be 
varied according as to which wheel d is secured to the shafte. A 
similar arrangement of gearing may be applied between the shaft 
e and the motor shaft. The wheels c, preferably made of com- 
pressed paper, are shown pressed together by means of a spring, 
the tension of which can be regulated and are free to revolve on 
their bearings. In this arrangement there are four different 
speeds, and the driver lessens the speed when the currené from 
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the accumulators or batteries, as shown on an indicator, is in- 
creased. The levers operating the clutches may be made to break 
the electric circuit to the motor. A governor, according to the 
speed of the car, causes @ spring contact piece to slide over a 
series of contact pieces and put in resistances into circuit as the 
speed increases. If the speed increase beyond a certain point the 
governor makes @ contact and causes an electro magnet or motor 
to operate a brake. A steering apparatus for road cars comprises 
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a vertical shaft in connection with the front wheels and carrying 
a wormwheel operated by a wormshaft. Rollers are placed be- 
tween the two plates of the ‘‘fifth wheel” in order to reduce the 
power necessary to steer. The terminals of each series of cells of 
the batteries are connected with contact pieces, and the series 
are connected in series or in multiple arc or in a combined 
arrangement, so that the currents taken from each series are 
equal. (January 31, 1883). 

541." Coaling Steamships, &c.: S. Plimsoll, Lon- 
don. (2d.|—Under an aperture at the bottom of the curve is 
placed a damper held in place by a spring or lever, and having 
its edge turned down so that when it is pushed over the combing 
the damper is drawn out. (February 1, 1883). 


542. Breechloading Small Arms: H. Webley, 
Birmingham. [6d. 10 Figs.)—The opening and closing of 
the barrel is operated by an arrangement of levers fitted to and 
actuating the fastening or securing bolt by means of an inclined 
or cam-snaped grooves upon the bolt or lever. The engaging and 
controlling action of the bolts is facilitated by a spring operating 
by means of links upon the lever. (February 1, 1883). 


543. Metal Printing, Embossing, and Moulding 
Plates, Dies, and Moulds, &c.: D. Appleton, Man- 
chester [6d. 2 Figs.)—The moulds are electro-plated with 
nickel, and are preferably kept in motion during the coating 
process, (February 1, 1883). 

547. Water Gauges: J. Dewrance, London. [6d. 
8 Figs.|—A valve is supported on projections on the screw of the 
bottom cock, and is arranged so as. not to interfere with passage 
from the clearing screw, and on the breakage of the glass to shut 
off the water. A valve plug with a small hole drilled through it 
is fitted to the upper arm of the water gauge, and is lifted out 
when the glass is renewed. (February 1, 1383). 

548. Sewing Machines: W. E. Gedge, London. (L. 
Kohler, Oakland, Cal., U.S.A.) [(2d.)—The object is to form a 
stitch from a single thread which shall resemble and be equivalent 
to the over-and-over stitch used in sewing carpets and grain sacks 
by hand. (February 1, 1883). 


549, Electric Brushes and Composition of the Ex- 
citing Liquid: M. McMullin, London. [6d. 7 Figs.|— 
The battery consists of a zinc and a platinum, silver, or carbon 
plates or discs separated by a piece of cloth and contained in an 
ebonite or other non-conducting case fitted with a small tube 
through which the exciting liquid is injected. Two rows of 
metallic bristles are separated by an intervening row or rows of 
hair bristles. The exciting liquid is prepared by pouring four 
parts of strong acetic acid on one part of sulphur in small lumps 
and allowing itto stand for two days, after which forty parts of 
water, in which one part of sulphur has been boiled, is added. 
The bristles are dipped in a mixture prepared as above with, 
however, only two parts of the acid. (February 1, 1883). 


550. Spring Hasp or Clip for Securing the Lids 
of Trunks, &c.: C. Mohr, Birmingham. (|6d. 7 Figs.) 
—The hoop is made of two parts jointed together. The one part 
is fixed, and the other part falls over a staple or into a fixed lock. 
(February 1, 1883). 


551. Manufacture of Artificial Hard and Soft India- 
Rubber and Gutta-Percha: W. H. Harrison, London. 
(4d.]—Gluten is dissolved in acetic acid, and gums or resins which 
can be dissolved in the acid are then added. A portion of the water 
and acetic acid is then driven off, or it may be before the addi- 
tion of the gum or resin. Ozokerit or other such substance not 
soluble in acetic acid may be added. The viscous mass is boiled 
in water for several hours, the water being continnally changed. 
(February 1, 1883). 


554. Coke Ovens, &c.: H. Simon, Manchester. (/. 
Carves, St. Etienne, Loire). (6d. 7 Figs.J}—The heat of the 
gaseous products of combustion passing from the heating flues of 
the coking chambers is utilised in being imparted to the air and 
gas supply for combustion in the furnaces or flues of the oven, or 
to either the gas or the air alone, such heating of the gas and air 
being effected in flues that are entirely external to and, as far as 
possible, out of contact with the brickwork of the oven, and pre- 
a situated between the oven and chimney, (February 1, 

83). 


555. Electrical Conductors: J. Imray,London. (La 
Société Anonyme des Cables Electriques, Systeme Berthoud, Borel, 
et Cie., Paris). (4d. 3 Figs.}—Conductors : These are first covered 
with a layer or layers of cotton or other suitable fibrous material 
and soaked in a bath of insulating material, such as described in 
Specification 1516 of 1882, at a temperature of about 300 deg. Fahr. 











The conductor is then covered with a sheath of lead as described 
in Specification 5083 of 1880, and passed through a notched 
matrix so that three or more longitudinal ribs project from the 
cylindrical surface. A second sheath is fitted on the projections 
of the first, the spaces between the ribs being filled in with pitch 
or other similar substance. The illustration is a section of the 
so with its lead casing and projecting ribs b. (February 


556. Variable ansion Gear for Steam Engines, 
&c.: T. English, Dartford, Kent. [6d. 3 Figs.|—The 
eccentric which works the cut-off or expansion slide is free to 
revolve on the engine shaft, and in the body of the eccentric oron 
asleeve constituting an extension of the eccentric is mounted a 
conical wheel to which is attached a toothed wheel gearing with 
a toothed wheel on a wormshaft, the worm on which gears with 
a wormwheel keyed to the shaft. On each side of the conical 
wheel is a conical wheel connected to a lever worked by the 








governor so that one or other conical wheel, according to the 
speed, is brought into contact with the first-mentioned conical 
wheel which is caused to turn on its axis and turn the eccentric, 
by means of the gearing on its shaft, Figs. 1 and 2 are respec- 
tively side view and longitudinal section of the expansion gear. 
The conical wheels F are free to slide on the eccentric shaft A, but 
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are prevented from revolving, and as one or other is brought by 
the governor in contact with the conical wheel E fitted on an 
axis revolving in bearings in the eccentric B, the eccentric is 
caused to turn on the shaft in the required direction by means of 
the gearing, and so vary the lead of the expansion slide. (Febru- 
ary 1, 1883). 

558. Marine Boilers with Undergrate Blast: C. H. 
Ziese, Eibing. (6d. 17 Figs.)—The objects are (1) to prevent 
the boiler tubes from becoming loose ; (2) to protect the firemen 
from scalding if a boiler tube should burst; (3) to regulate the 
combustion according to the consumption of steam ; and (4) to 
allow of the —— of such boilers with undergrate blast to 
open and undecked boats. The air is introduced into a channel 
which terminates under the grate and can be hermetically closed 
near the grate. The firedoor is actuated by a hand lever, the 
axis of which forms the centre of rotation. The lever also closes 
the throttle or air admission channel. (February 1, 1883). 


559. Dynamo-Electric Machines: W. P. Thompson, 
Liverpool. (J. A. J. Craig, Montreal, Canada). (6d. 
14 Figs.|—Dynamo-electric generators: The field magnets are 
constructed of a core of soft iron wire wound in a circular, 
elliptical, or elongated form continuously around or through 
separate polar extensions of solid metal curved on their inner 
ps to partially encircle the armature and grooved on their outer 
sides to receive the wire core. The insulated conductor is wound 
between suitable flanges. A series of metal plates stamped to the 
required configuration and afterwards piled together, or alternate 
plates and coils of wire may be substituted for the wire core and 
separate pole-pieces. In a modification the field magnet core 
may be formed similarly to the 'armature core. The armature is 
made up of an annular core of pasteboard or other non-magnetic 
material, upon which is wound a coil of iron wire (or alternate 
layers of wire and sheet metal) so as to envelope the core on all 
sides, and transversely across or around the ring is wound the in- 
sulated conductor. ‘‘ Twoormore rings of bobbins may be used 
in constructing the armature and placed one inside the other in 
magnetic contact or subject to the inductive influence of the other 
ring.” Thecommutator is made up of two sets of metal strips 
placed end to end and connected alternately with the different 








sections of the commutator disc by means of connecting strips 
constructed with steps and projecting ends and arranged between 
the metal strips and the shaft in contact with each of the strips 
alternately. The sections of the commutator disc are respectively 
connected tothe terminals of the armature coils. One brush may 
be employed to cover the whole breadth of the commutator or 
two brushes, each covering one-half may be employed. Fig. 1 is 
a side view partly in section of the generator, and Fig. 2 is a side 
elevation partly in section, Fig. 3 an end view partly in section, 
and Figs. 5 and 6 section details of the armature. The curved 
pole pieces G are grooved to receive the wire core f. a@ is the 
annular core of pasteboard, b the coil of iron wire, and B the coils 
of insulated wire of the armature. The ring of bobbins is held 
between two perforated end plates C firmly mounted on the central 
shaft. The different bobbins are separated at their peripheries by 
bars E of wood or other non-magnetic material fixed to the end 
platesC. (February 1, 1883). 


562." Water Level Regulators for Steam Boilers: 
J. H. Johnson, London. (P. Gauchot and La Société Volpp- 
schwarz et Cie., Paris). [2d.|—The valves controlling the passage 
of the feed water are worked by a float contained in a chamber 
connected with the boiler in such manner that small fluctuations 
of level in the boiler are represented by relatively large fluctuations 
of the surface of the water inthe chamber. (February 1, 1883). 


563. Organs, Harmoniums, and like Reed Key 
Instruments: J. B. Hamilton, London. (6d. 21 Figs.)— 
“Consists in the construction and arrangement of the several 
parts of an instrument whereby I am enabled to create, control, 
and reinforce musical tones formed upon the analogy of a human 
voice or horn.” (February 1, 1883). 


568.* Apparatus for Supplying Water to Chemical 
Fire Engines: W. Blakely: Bournemouth, Hants. 
[2d.]—A canvas basin having a wooden bottom and supporting 
ring is connected by a flexible pipe tothe tank of the engine. 
(Feteuary 1, 1883). 

370.* Breechloading Firearms: W. Blakely, 
Bournemouth, Hants. [2d.1—A longitudinal sliding motion 
is given to the barrels by tneans of an eccentric upon the axis upon 
which the barrels pivot. (February 1, 1883). 

571.* Rudders : W. Blakely, Bournemouth, Hants. 
[2d.|—Plates of sheet metal are applied on both sides of the 
rudder so as to overlap and extend beyond the rear, bottom, and 
top edges thereof. (February 1, 1883). 

573. Apgeneees for Pointing or S ening Picks 
or other Tools used by Quarrymen, Masons, &c.: 
R. Walton and F. A. Stansfield, Rawtenstall, Lanc. 
6d. 7 Figs.}—The block, dies, or stamps attached to the tep and 





bottom punch bars of forging machines are made of the required 
shape to sharpen the pick. (February 2, 1883). 


574. Tricycles: A. Burdess, Coventry. [6d. 3 Figs.J— 
By turning the crank in one direction one set of gearing is actuated, 
and by turning it in the other another set. This is attained by 
the employment of cog-wheels and a ratchet to each set of wheels. 
(February 2, 1883). 

576. Window Sashes: D. F. W. Quayle, Castletown. 
Isle of Man. (6d. 2 Fige.|—Bars which po engage with and 
be concealed in a recess or recesses in the walls of the house when 
the sash is closed are affixed to the sash, and when the sash is 
opened they are automatically raised, lowered, or opened out 
with the sashes, and are brought into position to cover the open- 
ing of the window. (February 2, 1883). 


577. Manufacture of Pure Spirits of Wine, &c.: 
M. Bauer,London. (J. 4. Stelzner, Alt Chemnitz, Saxony). 
(6d. 2 Figs.|—The raw spirit is continuously introduced into 
the still in a finely divided state along with steam, and is sub- 
jected to the action of water in a fine spray and steam, the spirit 
thus acted on and refined passing continuously to the distilling 
apparatus in the form of vapour, and the impurities passing off 
with the water. (February 2, 1883). 


579. Floats or Paddle Wheels for Propelling 
Vessels, &c.: J. Stewart, London. [4d. 6 Figs.)—The 
floats are - with curved, or dished bevelled edges. (Febru- 
ary 2, 1883). 


581. Slott Machines: H. J. Haddan, London. 
(L. J. Knowles, Mass., U.S.A.) (6d. 10 Figs.}—An inclined toothed 
cutter is secured upon one side of a longitudinal shaft which is 
operated to and fro by means of suitable mechanism. (February 
2, 1883). 

582. Coupling for Connecting Chains, Chain Cables, 
&c.: J. H. Vi Sunderland. [6d. 4 Figs.)—Consists 
essentially of a pair of hooks pivotted side by side at their heel 
ends, and fitting the one with the other so as to mutually close upon 
one another, and provided with means for retaining them in posi- 
tion, (February 2, 1883). 


583.* Locking Nuts upon their Screw Bolts: G. A. 
Walker, Retford, Notts. ([2d.)—A longitudinal groove is 
cut in the bolt across the threads of the screwed part and a small 
portion of the nut is forced into the groove by a punch. (Feb- 
ruary 2, 1883). 

584. Manufacture ofCrucibles, &c.: H. L. Doulton, 
London. [6d. 5 Figs.)—The crucibles are moulded in a 
revolving mould lined with fabric by spreading the clay witha 
shaping tool within the mould. (February 2, 1883). 


585. Stamping and Bronzing the Endless Paper 
sg in the Manufacture of Cigarettes, &c.: 
Ww. Beck, London. (EL. Abadie, Paris). (6d. 3 Figs.J— 
Impressions in any colours are stamped ard bronzed on the paper. 
Relates also to the apparatus for uniformly moving the paper 
onward while it receives the impressions. (February 2, 1883). 


587. Process for Manufacture of Bichromate of 
Soda: E.P. Potter and W. H. Higgin, Bolton. [4d.)— 
Chrome ore is furnaced with carbonate of lime and sulphate of 
soda, lixiviated with water and neutralised with hydrochloric or 
other acid. The other salts of soda are separated from the chromic 
salts by continuously boiling down the chrome liquor and remov- 
ing the crystals of those salts as they form, the liquor being after- 
wards evaporated at a low heat and the saltdried. The crystallised 
salts are treated with prepared vat liquor and again separated as 
above. The chromium and sodium compounds are recovered 
from the washed, fished, and other residual salts by the decompo- 
sition with sulphuric acid in a salt cake furnace, and the resulting 
compound is used in the decomposition of fresh chrome ore. 
(February 2, 1883). 


588. Drills for Boring Holes in Metal, &c.: A.A. 
Patterson, London. {6¢. 2 Figs.}—The drill stock is pro- 
vided with a screw thread working in a screw nut which is of a 
conical form on the exterior so as to be held by friction in its 
seating in a collar piece mounted between toggle arms connected 
to grasping devices which seize and hold the article to be bored. 
A spring exerts pressure upon the upper side of the nut, a plate 
and antifriction is intervening. A cup piece is screwed on to 
the collar piece and compresses the spring. (February 2, 1883). 


589. Producing Combustible Gas for Steel Making, 
Glass —— and other ses: W. Crossley, 
Glasgow. [6d. 5 f#igs.|—Steam alone or mixed with a small 
proportion of air is passed through the coal or gas-producing fuel 
in a cupola, the steam being previously highly heated by passing 
through a heater, The illustration is a sectional elevation. The 
hopper 12 communicates with the interior of the cupola through a 
double valve consisting of a box arranged to slide between two 
horizontal plates. The box is provided with two cells, arranged so 
that while one is receiving fuel through a port in the upper plate, 
the other is discharging its contents through one of the two ports 
in the lower plate. The fuel is raised by an endless chain bucket 
elevator. The doors 15 are provided for removing the coke ashes, 
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&c., the steam and air enter the cupola by a passage 16 at the 
bottom and through a central upwardly projecting jet piece 
formed with lateral orifices inclined downwards. The gases pass 
off by the pipe 18 to condensers of any suitable kind. The steam 
and airare heated by two heaters20. Each heater is provided with 
two valved passages 22, one of which is in communication with a 
vertical flue 23 open at the top, the rest of the interior of the 
heater being filled with firebrick checkerwork. A pipe 24 for the 
combustible gas supplies, leads to the bottom of each flue and a 

rt 25 admits air to burn the gas. The valved passage at the 

ttom of the flue 23 communicates with the gas-producing 
cupola. The ignited gases pass up the flue 23, then descend 
through the checkerwork and pass out by the outer valve passage 
22 to the chimney. The valve inlet pipes for steam and air re- 
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spectively are connected to the outer passage 22, and the supply 
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of gas and air by pipes 24 and valve 25 being shut off, and the 
outer valve 22 closed, the steam and air are admitted from the 
pipes 27 and 28 respectively, and pass up through the checker- 
work, down through the flue 23 to the inner valved passage to the 
cupola. (February 3, 1883). 


590. Furnaces: J. P. Cotiart, Havana. [6d. 5 Figs.) 
—The firebars are arranged as an inclined plate and supported 
at the door end on rollers carried by movable brackets secured 
to shafts actuated by a worm gearing in order to raise the fire- 
bars to any required position. A horizontal tumbling plate and a 
small stationary inclined plate (both perforated) are placed behow 
and beyond the furnace bars close to the bridge. The furnaces 
- 33) nded for burning green sugar-cane, refuse, &c. (February 

» 1883). 


591. Horizontal Steam Boilers and Generators: A, 
H. B. Sharpe, Lincoln. [6d. 6 Figs.]—A horizontal water 
vessel containing a number of horizontal or inclined fire tubes 
which pass through a tube-plate at the same end as the firedoor, is 
rivetted inside the firebox above the firedoors. Immediately oppo- 
site the smokebox the firebox is connected with the back plate of 
the boiler, part of which plate is cut away, the opening formed 
being provided with firebrick doors. The lower part of the water 
vessel is connected with the lower part and side of the water space 
around the firebox by circulating water tubes. (Febrbary 3, 1883). 


592. Galvanic Batteries: P. R. de F. d’Humy, 
London. [6d. 24 Figs.|—The elements are formed of fluted, 
corrugated, or perforated tubes or plates, or as shown in the 
annexed illustrations of a top and bottom ring aa connected 
together by bars or rods }, the plates a being secured together by 
nuts on some of the bars, the other bars being fitted loosely in the 
ringsa. The rods b may be round, square, or other section, and 
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may be twisted or a wire twisted around them. The cylinders 
may be formed of woven wire, or the bars or rods surrounded by 
coils of wire. The spaces between the cylinders may be left free 
for the circulation of the exciting liquid, or be filled with 
metallic oxide, turning or borings. Carbon or its derivatiors is 
employed in the construction of one of the elements. (February 3, 
1883 


595. Bleaching, &c.: J. B. Thompson, London. 
[6d. 1 Fig.]—The cotton fabrics are boiled ina solution of cyanide 
of potassium, washed in water, bleached ina closed vessel with 
chloride of lime solution and carbonic acid gas, and subsequently 
treated with a solution of oxalic acid and triethylroseaniline in 
water and finished with a solution of oxalic acid. (February 3, 
1883). 

596. Pressure Regulators for Gas: J. Imray, 
London, (H. Giroud, Paris), [6d. 6 Figs.}—A cone attached 
to a floating gasometer bell serves to throttle more or less the 
opening through which the gas has to pass. The area of passage 
for gas into the upper part of the bell is regulated by two small 
pipes, one of fixed area, the other area being variable by a screw. 
Another regulator is also described. (February 3, 1883). 


598. Galvanic Batteries : H. Thame, London. [4d.]— 
The carbon cells are charged with a liquid consisting of a mixture 
of nitricor sulphuric acid with chloro chromic acid (C2 Oz Cle). 
The cells are constructed with rims, grooves, or channels around 
their upper edges and caps or bells are placed within these grooves 
so as to prevent escape of acid vapour. The grooves are packed 
with sand and water, or water only, or other suitable packing. 
(February 3, 1883). 


599, Water-Closets and Slop Sinks, &c.: S. S. 
Hellyer, London. ([6d. 7 Figs.}—Two tangential and 
opposing set orifices are employed near the flushing rim of a water- 
closet basin, and arranged so as to direct their streams in opposite 
directions around the basin. The overflow lip is formed at about 
the level of the flushing rim, which is continued round the top of 
the overflow pipe. A slab having a sloping surface converging 
towards the mouth of the basin is employed, (February 3, 1883). 


601. Indicators for Steam and other Engines: 
A. Budenberg, Manchester. (C. F. Budenberg, Buckau- 
Magdeburg, Germany). [6d. 10 Figs,|—Relates(1) to preventing 
the rotation of the indicator cord drum after completion of a revo- 
lution by means of a lever fitting into holes in the lower part of 
the drum or ofthe pulley, and governed by a spring and an in- 
clined plane ; (2) securing the paper on the card drum by the use 
of parallel rods and eccentrics ; (3) connecting the cord attached 
to the drum pulley with the cord attached to the engine, &c. 
(February 3, 1883). 


602. Device for Retaining or Holding Neckties in 
Position: E.C. Wise, Belvedere, Kent. (6d. 6 Figs.) 
—The device consists of a pair of pivotted plates so arranged as to 
clip the stud of the collar, and provided also with overlapping 
arms to hold the necktie in place. (February 3, 1883). 


604. Construction of Certain Parts of Railways to 
Facilitate Crossing of Navigable Rivers and Canals: 
E. N. Molesworth-Hepworth, Manchester. (6d. 4 Figs.) 
The object is to enable the railway to cross the river without hav- 
ing to raise the level of the permanent way, orinterfering with the 
passage of ships. The railway is made to diverge to the right and 
left so as to form two loop lines which cross the river, leaving 
enough space between them to form a basin for ships of the 
largest size. After crossing the river the lines again unite. The 
loop lines are carried by swing bridges which are in connection 
with switches situate at the points where the lines diverge. 
(February 5, 1883). 


607. Manufacture of Beaters for Thrashing 
Machines, &c.: R. and F. Garrett, Leiston Works, 
Suffolk, and J. D. Ellis, Sheffield. [6d. 6 Figs.|—The 


beaters are of rolled steel or iron, and are reversible, being formed 
with diagonal ribs on both sides, preferably right-handed on one 
side and left-handed on the other. They are fitted into metal 
chains bolted to the heads or discs composing the drum, packing 
being interposed between the two metal surfaces. (February 5, 
1883). 


610. Apparatus for Lighting by Gas: F. A. L. de 
Gruyter, Kmsterdam. (6d. 4 Figs.J—Fine wire netting is 
applied to the bottom and top of the lamp to prevent combustible 





away the heat created by the flame, and also to produce a more 
luminous flame. (February 5, 1883). 


612. Manufacture of Covered Wire for Electrical 
zurRoses, &c.; W. Halkyard, Providence, R.I, 
U.S. . (6d. 11 Figs.|—Conductors: The cables are covered 
bya strip formed around the cable and having its edges overlapping 
and soldered together, so that the joint extends lengthwise of the 
cable. The conductor and the metal strip for covering it are 
coiled on reels and passed over guide rolls to a draw plate pro- 
vided with a round hole and a slit, so that the strip of sheet metal 
is bent around and close to the insulated conductor. The cable 
then passes under a soldering fluid delivering device, the solder 
being maintained fluid by a gas flame. The front of the soldering 
iron fits inside the joint so as to spread the solder over the sur- 
face. The cable then passes through a pair of rolls by which the 
tangential lip is rolled down and is presented to a second solder- 
ing iron, and finally wound on a reel, or it may be coated with lead, 
tin, or other material contained in a reservoir; the cable being 
drawn through a tube connected to the reservoir and a pipe con- 
structed at each end, and provided at the end by which the wire 
enters with a stuffing-box and at the other end with a former tube 
of sufficient length to insure the cooling of the covering, and 
being if necessary heated. (February 5, 1883). 


614. ElectricGenerators: J.A. Fleming, London. 
(éd.]—The positive electrode is formed of a skeleton or open work 
frame of carbon filled with or containing small blocks or pieces of 
carbon. An oxidising liquid is supplied to the interior of the 
carbon frame and no porous non-conducting material is used be- 
tween the positive and negative electrodes. Referring to the 
illustrations, the small rods a of graphite are fixed at a suitable 
distance apart in a base board of suitable insulating material or of 





carbon, and are metallically connected together. The interior is 
filled with small pieces of carbon. Two of these positive electrodes 
are placed in a cell of non-conducting material and separated from 
each other by distance pieces, a plate of zinc or other negative 
plate C being placed between them. The battery is preferably ex- 
cited by a mixture of sulphuric acid, sal ammoniac, and bichro- 
mate of potash supplied by lead pipes pierced with holes so 
arranged that the liquid trickles out and filters down through or 
between the pieces of carbon. (February 5, 1883). 


627. Apparatus for Cosptyng Sint and Goomatng 
Wheels, &c., thereon: J. J. reell, London. (éd. 
7 Figs.|—Relates to coupling cylindrical shafts together by means 
of a split or divided taper-ended sleeve with helical external lugs, 
in combination with a pair of sockets having corresponding 
internal lugs, and toa modified construction for securing pulleys 
to shafts. (February 5, 1883.) 


638. Gas Motor Engines: C. W. King, Manchester, 
and A. Cliff, London. [éd. 11 Figs.|—Keferring to Fig, 1 
the air pump A delivers its contents into a space or chamber B, 
which is large enough to receive only a portion of the air de- 
livered by the pump, the amount required for combustion pass- 
ing through the valve to the chamber B, and through the 
delivery valve b, which is slightly loaded by a spring, and 
mixing with the gas delivered from a pump to the annular 
space around the valve }, from whence it passes to the end 
C of the cylinder. The air in the chamber B under pressure 


opens, when it flows in and drives out part of the products of com- 
bustion, the piston returning forces out the remainder while the 
gas pump delivers part of its charge, and during the latter part of 
the back stroke, the valve b opens and completes the amount of 
air required for combustion, the gas being still supplied from the 
gas pump. Ina modification the front end of the cylinder com- 
presses the air for the flushing. Fig. 2 illustrates the method of 








igniting the charge. The port / leadsfrom the end of the cylinder 
to a small chamber H lined with fireclay, and containing some 
platinum wire. A small exit port contains a valve operated 
by the engine. A portion of the charge enters through the port/ as 
long as this valve is open, and at the moment the valve is closed, 
the flame travels back from the platinum wires and ignites the 
charge. The platinum is heated to the necessary temperature 
before starting the engine, which is accomplished by drawing in 
a charge by hand and opening the valve or cover g. — 3 shows 
another arrangement of igniting valve; a large port v leads toa 
valve face at the proper moment, the valve K opens commumica- 
tion between it and a flame which it previously cuts off from the 
atmosphere. The valve K is made of two concentric rings con- 
nected together by ribs, and mounted upon an eccentric or crank- 


pin. (February 6, 1883). 
639. Electric Lamps: J. G. Lorrain, London. 
(6d. 6 Figs.|\—Arclamp: The arrangement is very similar to 


that described in Specification 3775 of 1882, The solenoid A is 
supported in a circular frame of brass by means of pivots so as to 
be capable of moving in a vertical plane, and is arranged in the 
main circuit. The core, formed partly of soft iron and partly of 
brass, passes through the centre, and at the one (the brass) end is 
provided with an adjustable piece for preventing it being drawn 
in too far, and with aprojection having one or more adjustably fixed 





matter from approaching near the flame. The gas on its way to 
the burncr is heated by the flame, the objcct being to conduct 





and insulated points or a knife edge for supporting the upper 
carbon, and at the other (the soft iron) end is attached a soft iron 


other Materials, &c.: W. R 
Cooper, Brooklyn, U.S.A.) 

insuring the practically complete combustion of carbonaceous fuel 
by burning it inconnection with a compound composed of alumina, 
as contained 
(February 6, 1883). 


666. 
ing Simultaneously : H. Marlow, London. 
—An ear bell and speaking bell or mouthpiece are combined in 
one instrument. 


remains there after the explosion, and until the exhaust valve e 


= SS 
disc to limit its inward motion, and to which is a i 
secured to a screw thread-pin mounted in a sternal 
the solenoid, and by which the tension of the spring can be re; “ 
lated. A mass of soft iron c is placed at the end of the polos 
nearest to the carbons, and above this is a second mass of soft iron 
whose position can be adjusted by means of a small screw fitted 
in a socket in the mass, and capable of turning therein and screw- 
ing through the upper plate or bar e. A second plate or bar e ig 
placed underneath the solenoid, and both bars support guidin 
and contact rollers, each pair of rolls being connected by sprin : 
and having one of their axles sliding in horizontal slots. The 
spring s tends to keep the solenoid in a horizontal position when 

















a current is passing and its front end downwards when no current 
is passing. On the passage of the current the projection or knife- 
edge is brought into contact with the carbon, and the mass of 
iron c is attracted by the fixed mass above it against the resistance 
of the spring s, and strikes the arc. A double or compound shunt 
magnet having two armatures may be substituted for the solenoid 
the feed-controlling armature being pivotted to the magnet, and 
either the other or arc-forming armature or the magnet itself is 
| pivotted to the frame. (February 6, 1883). 


Plate-Printing Press with Apparatus for 
| Laying on and Throwing off the Sheet for Mono- 
| chromatic or Simultaneous Polychromatic Print; 
H. Luetke, Berlin. [(6d. 5 Figs.|—The inking rollers travel 





in around a bedplate fixed to a stationary hollow shaft, and each 
roller is guided to its ink duct over anink distributing disc in such 
a way that for polychromatic work the respective rollers receive 
only their —-. and roll over the proper distributing disc 
and forme. i 

machines several colours can be printed. 


ther in one machine or by two or more connected 
(February 6, 1883). 


653. Machinery for Spinning Wool and other 


Fibrous Materials : J. T. Nelson, Leeds. [6d. 3 Figs.)— 
The fibrous material passes between rollers and through a revolv- 
ing eye toa spindle and flyer, by means of which the yarn is 
drawn, twisted, and wound on bobbins or tubes. The spindles and 
flyers have independent differential motion, and the yarn is thus 
drawn out finer, and it is twisted by the spindles sufficiently to 
give it the required strength, &c. 


(February 6, 1883), 
660. Combustible Compound of Carbonaceous and 


. R. Lake, London. (J. C. 
{4d.]—Relates chiefly to a method of 


in alum, aluminous cake, &c., common salt, &c. 


Apparatus to Facilitate Hearing and Speak- 
(6d. 1 Fiy.] 
(February 6, 1883). 

677. Boiler Furnaces: A. Pinkerton, Glasgow, 
(6d. 4 Figs.|—Behind the firegrate is an air-box over whose 
front edge is a firebridge, and beyond the end of the air-box is 
another bridge. Nozzles project from the air-box ferward and 
upward, through which air heated on its way through the box 
flows and meets the flame and fire gases, thus producing com- 

lete combustion. The admission of air to the firebox is regu- 
ated by adoor. (February 7, 1883). 


679. Safety Lamps; L. T. Wright, Beckton. [4d. 
3 Figs.)—Instead of the ordinary wire gauze a wire fabric woven 
like basketwork is used. (February 7, 1883). 

683. Fibrous Pads or Bats for Surgical and other 

s: W. R. Lake, London. (D. Gof, Pawtucket, 
R1., U.S.A.) (6d. 3 Figs.J|—Relates to fibrous bats or pads 
composed of a sliver of carded fibrous material and a seamless 
braided jacket, and to modified forms thereof. (February 7, 
1883). 
688, Devices to Facilitate the Handling of Drivin 
Reins: W. R. Lake, London. (L. Nevi?re, Paris). (6d. 
24 Figs.|—Consists of devices to be attached to the reins and 
formed of crescent-shaped pieces providing an easy grip for the 
hand, the reins being held by means of a stud and catch. (Feb- 
ruary 7, 1883). 
711. Machinery for Combing Wool, &c.: J. Holden, 
J. Burnley, and J. Fawell, Bradford. [6d. 3 Figs.)— 
Relates to the use in a ‘‘ Noble’s” or kindred combing machine of 
a ‘stop motion” for stopping the machine on the breaking of the 
sliver from any cause. (February 9, 1883). 


725. Lamps for Bicycles and other Velocipedes, 
&c.: T. on, Birmingham. (6d. 12 Figs.|—Kelates 
to means for suspending the lamp to the axle of the velocipedes 
facilitating the fixing and replacing of the side lights, &c. (Feb- 
ruary 9, 1883). 

729. Toning, for Gloves, Boots, and_ Shoes, 
Stays, &c.: J. tt and J. Wormington, Birmin- 

ham. [6d. 8 Figs.)—The fastening consists of a swivelling 
ink lever jointed together, and combined with the other parts in 
such manner that the act of fastening the article draws its edges 
together. (February 9, 1883). 


732, Treatment of Mineral Phosphates to Obtain 
Products therefrom : W. G. Strype, Wicklow. [2d.)— 
Consists in the employment of an excess of dilute sulphuric acid 
to react upon mineral phosphate, whereby the alumina (for 
example) is converted into the sulphate, and the phosphoric 
acid is liberated together with the remainder of the excess of 
sulphuric acid. (February 9, 1883). 

777. Apparatus for Grinding Corn or Grain: H. H. 
Lake, Léndon. (H. M. Rounds, Clear Lake, Iowa, and R. K. 
Noye, New York, U.S.A,) (td. 6 Figs.|—Relates to roller mills, and 
has for object such an arrangement that the material operated 





upon is passed successively between different sections of the same 
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air of rollers and subjecied to a screening operation after each 


Pp 


reductien, whereby the fine product is separated from the coarse, 


and the latter fed to the next pair of sections, and so on, the 
coarse bran being finally discharged, and the finer portions col- 
lected and treated as may be desired. (February 12, 1883.} 


799. Machinery for Smutt or Finishing 
Blackened Leather: F. J. Drewry, Burton-on-Trent. 
(C. B. Bryant, Woburn, Mass., U.S.A.) (6d. 2 Figs.J)—Claims 
in such a machine to clean and finish the oleaginous face of the 
leather, a support for the leather, and a series of rubbers to rub 
or roll up the oleaginous film thereon, combined with brushes to 
wipe off the particles loosened by the rubbers. (February 14, 1883). 


. Planing Machines: F. J. Drewry, Burton-on- 
mM (A. F. TS cosptell, Concord, New Hampshire, U.S.A.) 
(6d. 5 Figs.|—Refersto Specification 4410 of 1881, and relates 
more especially to machines for dressing barrel hoops, or for 
planing wood. Two longitudinally corrugated rollers are employed 
to draw the crooked hoops so as to straighten them while passing 
over the bed roller D after they have been reduced in thickness by 








the action ef the knives of the cutter head B. The presser feet 
are composed of curved metal plates F dressed smoothly upon 
their concaved face, and are placed upon a strong curved support- 
ing bar which extends through curved slots of the presser feet. 
Two curved arms attached to each presser foot are connected by a 
link with a lever 6 pivotted at 7 to a suitable standard. Adjust- 
able weights are placed on the levers. (February 14, 1883). 


801. Sewing Machines: F.J.Drewry, Burton-on- 
Trent. (0. R. Van Vechten, New York, U.S.A.) (6d. 7 Figs.) 
—Refers to machines of the class wherein the material operated on 
is stationary and the sewing mechanism advances along the mate- 
rial as the sewing progresses, the object being to enable such 
machines to sew together long pieces of material and particularly 
breadths of carpeting and like heavy fabrics. The invention con- 
sists in various details of construction. (February 14, 1883). 


$27. Governors for Steam Engines: J. Whitley, 
Leeds. (2d.)—The invention consists in the introduction of 
mercury as a weighting medium for increasing or diminishing the 
speed and power of steam engines, and of a scale indicating the 
ascertained speeds andpowers of the motor in conjunction with 
the rise and fall of the governing material. (February 15, 1883). 


893. Furnaces and Stoves for Burning Bituminous 
Fuels: J.C. Mewburn, London. (L. C. Vorhees, New 
York, U.S.A.) [8d. 15 Figs.|—The stove and furnace are each 
constructed with a double fire chamber separated by a hollow par- 
tition, the hollows of which form an air flue through which 
cold air flows, being heated therein, and escaping in jets into 
the firechambers. There are also other air heating flues travers- 
ing the outer walls, and terminating in perforations through 
which jets of heated air pass into the fire chambers. (February 17, 
1883). 


896. Production of Printing Plates or Blocks b 
Photographic Means: Meihe, London. O. 
Allgeyer and C, Bolhoevener, Munich, [4d.]—Refers to the pro- 
duction of grained negatives by the direct use of a heliotype plate 
and chloride of calcium, which plate has been inked in, and the 
image strengthened by addition of graphite-powder, &e. (Feb- 
ruary 19, 1883), 


922. Apparatus for Forming Continuous Pipes or 
Tubes of Concrete, &c.: C.A. Day, London. (i. M. Camp- 
bell, Mount Clemens, Mich., E. W. Bond, Springfield, Mass., R. 
Brown, Brooklyn, R. D. Radcliffe, and C. Detrick, New York, 
U.S.A.) [6d. 11 Figs.|—Kefers to means for imparting pressure 
to the plastic mass and to the construction of the core around 
which the conduit is formed. (February 20, 1883). 


1046, Holders for Knife Blades, Pencil Leads, &c. : 

. H. Joh A d (J. Reckendorfer, New York, U.S.A.) 
(6d. 6 Figs.]—Consists chiefly in the combination with the case, 
and the lead or other article sliding freely within it, of a longitu- 
dinally movable spring and controlled pressure cap constituting 
a prolongation of the handle, and which, when moved against the 
spring, disengages the article from the locking device. (Feb- 
ruary 27, 1882). 

2616. Corsets: W.R. Lake, London. (J. Strouse, New 
Haven, Conn., U.S.A.) [4d. 2 Figs.]—A back section is laced to 
the adjacent hip sections, the former being provided with a central 
stay, combined with two curved stays on the back at the right and 
left of the back stay. (May 25, 1883), 


2781. Apparatus for Carburetting Air and Deliver- 
ingor Distributing the Same for Lighting and Heat- 
ing Purposes, &c.: J.S. Muir, L (6d. 5 Figs.J— 





, London, 
One form of apparatus consists of a casing partly filled with liquid 
hydrocarbon, and containing a revolving drum surrounded by 
wire gauze, the drum being divided into chambers into which 
atmospheric air is drawn by vacuum therein, and from out of 
which chambers carburetted air is forced by the liquid hydro- 
carbon into the upper part of the casing whence it is delivered 
to the burners. (June 5, 1883). 


2789. Machinery or Apparatus for Disintegratin 
Fibrous Plants: Ww. Lloya Wise, London. e Price 
Washington, Col., U.S.A.) [6d. 5 Figs.J—The vertically adjust- 
able crushing groove rollers C are mounted on one side of the 
machine, and revolve towards each other to crush the plants and 
carry them forward to the cleaning mechanism. The plants are 
guided by teeth on discs secured on the same shafts as the rollers. 
The wheels D located on opposite sides of the machine are provided 
with vertically adjustable scraping blades E secured to brackets 
on the rims of the wheels. The plants are passed from the rollers 
C, between the upper and lower chains I, to the scraping wheel D, 
where one end of the plant is stripped by the blades E, they are 
then carried forward by chains and revolving blade R to the 
other wheel D, where the opposite end of the plant is stripped. 


The upper link chains I are composed of open links, but the links 





of the lower chain are closed and provided with recesses in their 
under surface for the reception of pins on the wheels. The upper 





surface of the lower links are provided with a central rib, on both 
sides of which are secured rubber strips. (June 5, 1883). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
rg en with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
pcr ag — at the offices of ENGINEERING, 35 and 36, Bedford- 
, Strand. 





TELEGRAPHIC INTERCOMMUNICATION.* 
By Mr. W. H. PREECE. 

THE introduction of the A BC instrument by Wheat- 
stone in 1858, provided the trading community and others, 
inexperienced in the working of the usual class of tele- 
graphic instruments, with a convenient means of establish- 
ing communication between their various places of busi- 
ness and their homes which they could work themselves. 
A little index is worked by electric currents, step by step 
around a dial on which the letters of the alphabet are 
written, and it dwells for an instant opposite the letter 
required to be indicated. The manipulation of this appa- 
ratus is so simple that a few minutes’ instruction is suf- 
ficient for the most unskilled to acquire a knowledge of 
its working. The index being propelled by magneto- 
induced currents has the great advantage of being inde- 
pendent of batteries, and it is therefore the most useful 
form to employ for establishing public communication 
with distant villages and outlying districts where the 
message traffic is not great and where skilled operators 
are not available. For this purpose it is very largely used 
in the Post Office service. The Universal Private Tele- 
graph Company was formed in 1861 to manufacture and 
supply this instrument to the public. A branch of the 
company was established in Newcastle-on-Tyne, where, 
in 1864, an exchange was formed to facilitate intercom- 
munication between the different users of the system 
themselves. It commenced with three renters, which had 
increased to eight in 1870 when the telegraphic system of 
the country was transferred to the Government. The 
company also erected private wires, a business that has 
been continued by the Post Office. In 1875 there were 
about a dozen such private wires either terminating in the 
Newcastle Post Office, or passing through it from one 
works to another, or from the works to the offices of a 
firm, and there were many additional circuits connecting 
the outlying portions of coal and iron companies’ estates 
with their head offices. The system had increased so 
rapidly and the desire for intercommunication become so 
general that a switch for sixty renters was fixedin March, 
1878. It was of the usual combination of insulated brass 
bars arranged to cross each other at right angles and con- 
nected together at pleasure by means of brass plugs so 
that any renter could be first connected to the instrument 
at the Post Office to communicate his wants, and, if neces- 
sary, afterwards plugged through to any other renter. 

The apparatus used at the switch station for denoting 
the calls consisted of indicators and bells. Electric inter- 
communication soon, however, became further developed 
by the introduction of the telephone. With this instru- 
ment the somewhat tedious operation of spelling out one’s 
messages letter by letter was replaced by the more rapid 
process of reproducing human speech. 

The first switch for telephonic intercommunication in 
the Newcastle-on-Tyne district was fixed in the Newcastle 
office in May, 1882, the new system being at the com- 
mencement confined to the town itself, but it very rapidly 
extended, and now embraces the whole of the outlying 
manufacturing district. It has, however, by no means 
caused the abolition of the former system, the A BC 
being still considered by many renters a more reliable 
instrument for long circuits and for the transmission of 
important messages. Moreover, it is not affected like the 
telephone by the induction from other wires. Over- 
hearing is impossible, and absolute secrecy maintained. 

The wires of the A B C and the telephone systems, and 
the ordinary telegraph wires are run together in the same 
pipes underground and on the same poles overhead ; but 
in order to overcome the induction from the strong 
currents used on neighbouring telegraphic circuits, and 
the disturbances due to the use of the earth as a return, 
it was found necessary to dispense with the earth alto- 
gether and make the telephonic circuits metallic by using 
return wires, the two wires, whether on the poles or in 
the pipes, being always twisted around each other, whilst 
the ordinary telegraphic wires are run parallel as usual. 
For underground telephone circuits the wire used is 
No. 214 copper B.W.G. covered with gutta-percha to 
No. 10%. Each cable consists of four such wires simply 
twisted together, each diagonal pair of wires being 
selected to form a circuit. Where the wires are erected 
on poles along with other wires, a complete twist is formed 


* Paper read at the Southport meeting of the British 
Association. 








between every five poles, and! unless the insulation be- 
comes very imperfect there is no disturbance of any kind, 
and the telephones are quite silent. 

The Gower-Bell telephone is the instrument used 
throughout the postal system. It has undergone con- 
siderable improvement since its introduction, the result 
principally of greater care in the details of manufacture. 

In any inter-communication system, prompt attention 
is essential, the switch clerk should be able to know the 
condition of every wire; he should see whether it is 
engaged or disengaged, and he should have instant know- 
ledge of the cessation of conversation. These points are 
obtained by using permanent currents on each wire. The 
subscribers, instead of being furnished with the usual 
ringing battery used on the open circuit system, are pro- 
vided with a sufficient number of Daniell cells to give a 
current sufficient to safely hold up the shutter of the 
indicator at the exchange. To call the exchange the 
subscriber breaks this current either by pressing the push 
piece of the telephone, or by simply placing the hearing 
tubes of the instrument tohis ears. The breaking of the 
current causes the shutter of the indicator to fall, and 
thus attracts the attention of the switch clerk. 

Lying between the poles of the electro-magnet that 
holds up the shutter is a small magnet or index, which by 
its deflection shows that the current is flowing. 

Thelarge diagram shown is a plan of the cabinet adopted 
for mounting the switch and indicator tablets, and the 
necessary speaking apparatus. The brass plug holes are 
provided in groups of 25, 50, or 100, according to the 
probable ultimate size of the exchange. The indicators 
are attached as required. Each hole of the switch board 
is formed of two brass springs which are normally in 
contact. To the upper spring the line, or No. 1 wire is 
attached, the return or No. 2 wire being connected to the 
lower spring. The indicator is invariably placed in No. 1 
wire. The upper brass piece of the hole is slotted, and 
the upper portion of the connecting plug is provided with 
a projecting piece which fits the slot, so that the relative 
sides of the plugs are always correctly inserted between 
the springs. This is necessary, as the wires of the flexible 
cord which connect the switching plugs together must 
always be crossed, so that when two renters are con- 
nected, No. 1 wire is in both cases connected to No. 2, 
and the indicators are thus placed relatively in the same 
positions in the circuit, and balance each other. If this 
device were not resorted to, the wires would be joined 
straight through, both indicators would be in one wire, 
the balance would be disturbed, and the induction set up. 

The method of working both the A BC and telephonic 

systems of inter-communication is identical. One sub- 
scriber desiring to communicate with another calls the 
switch office (or or and intimates with whom he 
wishes to correspond. The two wires are then connected. 
In the case of the A BC, the indicators at the switch 
office work in unison with those at the renters’ offices, 
and the switch clerk is enabled by simply watching them 
to ascertain when communication is finished. He then 
restores the wires to their normal positions without further 
reference to the renters, but removing the connexion 
olugs. 
: Similarly with the telephone. A subscriber desiring to 
converse with another, signals for the attention of the 
exchange by dropping the shutter of the indicator con- 
nected with his line. The switch clerk ascertains with 
whom the renter wishes to correspond, and the two lines 
are then connected. The termination of communication 
is automatically announced to the switch clerk at the 
exchange by the deflection of the needle. At every 
renter’s office the telephone is arranged so that the 
“holders” or ‘‘ rests” in which the ear tubes are hung act 
also as switches, by means of which the battery which 
sends the permanent current is connected to, or discon- 
nected from, the line. When the renter has the tubes 
placed to his ears the permanent current battery is 
switched out of connexion with the line, the shutter of 
the indicator at the exchange falls, and remains un- 
attracted, and the needle hangs vertically. When the 
tubes are restored to their holders a current flows through 
the line and indicator, and the needle is deflected, indi- 
cating to the switch clerk that communication is closed. 
The wires are then separated by the restoration of the 
switch connexions to the normal position. 

A simple commutator or switch at the renters’ office 
enables him to indicate whether he is “in” or “out,” 
This reverses the direction of the permanent current, 
which reverses the deflection of the needle, and so indi- 
cates to the switch clerk whether the renter is in his office 
or out of it. By means of this system of indication calls 
are distinctively recorded at the exchange and prompt 
attention secured, and where one subscriber desires to 
speak tc several others in succession the connecting and 
disconnecting of the various wires is rapidly effected and 
economy of time secured. 

The telephonic and A BC systems are also worked 
conjointly in the following way. Telephone renters who 
require intercommunication with subscribers connected 
to both systems are provided with two instruments, a tele- 
phone and an A BC. At the renters’ office a switch 
is fixed, arranged in such a way that either instru- 
ment may be used at will, one of the telephone wires 
being connected to the A B C, the second (or return wire) 
and the telephone instrument being thrown idle during 
the time the A BCis in use. At the Telephone Exchange 
a similar method is adopted by which the wire used for 
A BC working is diverted from the telephone to the 
A B Cswitch. 

Telegrams also pass free of charge between renters con- 
nected to one or other of the two systems, such messages 
being transcribed by clerks provided for the purpose at 
the switch office, and retransmitted from subscribers’ 
offices connected with one system to the offices of sub 
scribers connected with the other system. 

The Telephone Exchange at Newcastle-on-Tyne opened 
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with a list of 32 subscribers. The average number of 
exchanges of intercommunication at the commencement 
was 35 per day, and the number of messages transmitted 
per day at the outset averaged 11. At the present 
time the number of telegrams dealt with per day 
averages 210, whilst the number of exchanges of inter- 
communication per day averaged 2200. 

The number of offices connected with the exchange 
has increased correspondingly, and the list of subscribers 
now includes the names of 333 firms and individuals. 

The requirements of these subscribers demanded that 
the system to be complete should afford! facilities for 
direct communication with the neighbouring towns, and 
in April of this year a trunk line formed by two wires 
was opened between Newcastle and Sunderland by which 
renters in the two towns were enabled to communicate 
with each other. One circuit, however, speedily proved 
nadequate, and two more have been erected, in addi- 
tion to which a trunk wire to South Shields has also been 
opened. The system, when complete, will provide the 
means of intercommunication between Newcastle and 
Sunderland, between Newcastle and South Shields, 
between Newcastle and Tyne Docks, between Newcastle 
and North Shields, between Newcastle and West Hartle- 

ol, between Newcastle and Middlesbrough, between 

underland and West Hartlepool, between Sunderland 
and Middlesbrough, and between Middlesbrough and 
West Hartlepool. 

Thus, whilst the telephone has found many friends the 
ABC has lost not a few, the average number of tele- 
grams dealt with per day on the latter system having 
diminished to 25, there being a corresponding diminution 
in the number of intercommunications which now 
average only 28 per day. 


APPENDIX. 
Telephone Exchanges. 
Risen Number of 
= Renters. 
Cardiff 19 
Cork 29 
Exeter ... os - ~~ we 10 
Falmouth ‘ os os = = 8 
Hull a on - a5 fee 78 
Leicester si56 35 pe oe 51 
Limerick a O at ss = 9 
Liverpool 
Londonderry 
Manchester _... 
Middlesbrough .. 
Newcastle se 
Newport (Mon.) 
Plymouth soe 
South Shields ... 
Sunderland 
Talywain 
Waterford fe 
West Hartlepool . 
Trunk Wires. 
Number of 
Subscribers. 
Cardiff: Newport... tee 
Liverpool: Mancheste i ee a4 14 
Newcastle: South Shields ... a ee 4 
Newcastle: Sunderland ‘ ‘ 20 
Newport: Talywain ae _ ee 6 
A BC intercommunication systems also exist in Mid- 
dlesbrough, Stockton, Glasgow, Bradford, Leeds, Shef- 
field, Nottingham, Barnsley, and Workington. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The coal trade still continues active. For 
small steam coal, although the inquiry is scarcely as 
active as might be wished, a slightly better tone is ob- 
servable with some shippers. Last week’s clearances 
comprised 150,962 tons of coal, 3346 tons of iron, 2236 
tons of patent fuel, and 120 tons of coke. There were re- 
ceived from Bilbao 13,962 tons of iron ore, and from other 
sources 2691 tons, 


The Rhymney Valley.—Along the whole of this valley 
the house coal trade continues brisk. There is a good 
demand for the class of coal raised at the steam coal 
collieries. A new pit is now being — sunk between 
New Tredegar and Cwmsyfiog by the Powell Duffryn 
Steam Coal Company. 


New Steamer for Swansea.—A limited liability company 
is being formed at Swansea to purchase a steamer about 
to be constructed by the Palmer’s Iron and Shipbuilding 
Company (Limited). The ship is to be delivered in May, 
1884, and is to be named the Abertawe. She will carry 
about 1900 tons, including bunker coal. Her length will 
be 240 ft., breadth 33 ft., and depth of hold 18 ft. She 
will be rigged as a two-masted schooner, and will be fitted 
with all recent appliances for quick loading and dis- 
charging. 

Coal in the Rhondda Valley.—The recent marked im- 
provement in the South Wales coal trade has given a con- 
siderable impetus to colliery enterprise in the South 
Wales coalfield. It is reported that a company with a 
large capital is about to sink for coal on Rhiw Farm, 
about a mile to the west of Tongrefail, and about midway 
between Llantrisant Station and Penygraig. Messrs. D. 
Davies and Co., the owners of collieries in the Rhondda 
and Ogmore valleys, are at present engaged in negotiating 
for land for opening collieries in the Clydach Valley to 
the east of the Rhondda, and four miles to the north of 
Pontypridd. Miss Maria Thomas has recently struck 
a seam of coal at her colliery on Pwllyfelin Farm, 
Glynogwr. 

The Bute Docks.—In 1881 the total coal shipments at 
Lord Bute’s tip, at the East Dock and Roath Basin, were 





4,498,474 tons, while for the first eight months of 1883 
the shipments amounted to 3,631,698 tons. The shipments 
have thus moved on this year at the rate of 5,447,547 
tons per annum, or an increase of upwards of 20 per cent. 
for 1883, 


Newport.—Steam coal has been in good demand and 
orders are plentiful, so that prices have been firmly main- 
tained. Last week’s coal clearances amounted to 44,426 
tons. The shipments of iron were 2242 tons forwarded 
to the following destinations: Helsingborg, 700 tons ; 
East London, 642 tons ; Pireeus, 50tons ; and Helmstadt, 
850 tons. The imports comprised 10,597 tons of iron ore 
from Bilbao, and 800 tons of iron ore from other ports. 


Great Western Colliery Company (Limited).—The direc- 
tors of this company on Saturday resolved that a divi- 
dend of 5s. per » ond upon the ordinary shares of class 
‘*B” for the half-year ending June 30, 1883, should be 
paid October 1. 


Hill’s Dry Docks and Engineering Company, Limited.— 
The directors observed in their report : ‘‘ Notwithstand- 
ing the interruptions and inconvenience to the company’s 
business caused by the progress of the new works, close 
upon 300 vessels have been either docked or repaired. After 
providing for the interest on debentures, and writing off 
10007. in reduction of preliminary expenses, the net 
revenue available for dividend is 90692. 18s. 7d., of which 
sum 3750/7. was absorbed by the interim dividend paid in 
December last, leaving 53197. 18s. 7d. to be now dealt 
with. The directors recommend a dividend of 5 per cent. 
to be payable on and after the 26th of September, which, 
with the interim dividend will make up a total of 10 per 
cent. per annum upon the paid-up capital, carrying 
forward 146I. 10s, 2d. 


New Graving Dock at Cardif.—Annexed are a few 
details of the new graving dock constructed at Cardiff, by 
Hill’s Dry Docks and Engineering Company (Limited). 
The contract for the dock was let to Messrs. Logan and 
Hemingway. The dimensions of the docks are 400 ft. 
long, 45 ft. broad at entrance, and with 18 ft. 6 in. of 
water over the sill. Like the company’s other docks, it 
is furnished with a caisson. This was constructed on the 
company’s own premises ; but instead of the water being 
emptied through the town sewer it is returned into the 
East Dock. For this purpose two powerful pumps, worked 
by a pair of engines of 200 indicated horse-power are pro- 
vided, capable of throwing 12,000 gallons of water per 
minute, drying the dock in three hours when there are no 
ships in it, and in two hours when the dock is occupied 
by one or two vessels. The whole of the pumping ma- 
chinery, boilers, &c., were designed and manufactured by 
Messrs. W. H. Allen and Co., of London. The pumps 
are not only available for the new docks, but they are 
available for the other docks, so that the water of the 
new dock can be returned into the East Dock in times of 
scarcity through drought, which arrangement gives the 
company a double means of emptying its docks. Along- 
side the dock, on the southern boundary of the premises, 
an extensive range of new buildings has been erected, the 
chief feature of which is a Jarge fitting shop. This build- 
ing is 110 ft. long and 40 ft. wide, and it is fitted with all 
requisite machinery. There will be a powerful travelling 
crane, capable of being used for either dock, so that heavy 
machinery can be taken to or from a vessel with ease. 








LAUNCHES AND TRIAL TRIPS. 


At the Govan Shipbuilding Yard of Messrs. Dobie and 
Co., on Monday the 17th inst., there was launched an 
iron screw steamer named the Cloch, a vessel of about 
850 tons gross, and measuring 215 ft. by 28 ft. 6in. by 
15 ft. 3in. She was built to the order of the Clyde Ship- 
ping Company, and is being supplied with her machinery 
by Messrs. John and James Thomson, Glasgow. 

On the same day Messrs. M‘Intyre and Co., Paisley, 
launched the Mawhead, an iron screw steamer measur- 
ing 180 ft. by 26 ft. by 15 ft. Owned by Messrs. Williams, 
of Wellington, New Zealand, she is to be employed in 
the New Zealand passenger trade, for which, a com- 
pleted, she will be admirably fitted. Messrs. Muir and 
Houston, Glasgow, are supplying her with engines having 
cylinders of 23 in. and 45 in. diameter respectively. 

Messrs. A. Stephen and Sons, Linthouse, Glasgow, on 
Tuesday, September 18, launched a very handsome mail 
steamer of about 3000 tons, for the Navigazione Generale 
Italiana( United Florio and Rubattine Company) of Rome. 
She is classed 100 A 1 at Lloyd’s, and constructed with 
a double bottom on the cellular principle for water ballast, 
and with spacious and comfortable accommodation for 
passengers ; she is named the Gottardo, and is being sup- 
plied by the builders with engines having cylinders of 
48 in. and 90 in. in diameter respectively. 


At Clydebank, on the same day, a finely-modelled steel 
screw steamer was launched by Messrs. J. and G. Thom- 
son. Named the Barracouta, and the first of a fleet of 
steamers for the trade between New York and the West 
Indies carried on by Messrs. Laycroft and Co., she has 
been built with special precautions to adapt her for safely 
carrying sugar and fruit; and she will have accommoda- 
tion for 50 passengers. The vessel measures 285 ft. by 
353 ft. by 29 ft., and a speed of 12 knots an hour is ex- 
pected of her. She will be fitted by her builders with a 
pair of compound inverted engines combining all the latest 
improvements. 

On the 18th inst. a steel screw steamer named the 
Cahors, and measuring 250 ft. by 31} ft. by 28 ft., was 
launched by Messrs. John Key and Sons, Kirkcaldy, 
for the Australian Steam Navigation Company. She 
is a vessel of 1350 tons gross, is classed 100 Al at 
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Lloyd’s, and is intended for the cargo and passenger 
cargo trade between Brisbane and Sydney. . Oo aoa 
which are being supplied by the builders, are of 300 horse. 
power nominal, the cylinders being respectively of 36 in. 
and 70 in. diameter, with stroke of 48 in. The vessel will 
be fitted with electric lighting arrangements, and she 
will have accommodation for sixty first-class and eighty 
second-class passengers. 

The splendid new steamer Oregon, recently built 
completed for the Guion Line, by Messrs. Sole Elden 
and Co., went down the Firth of Clyde on an experimental 
cruise last Friday with about 200 guests on board, in- 
cluding many distinguished persons. 
under easy steam as far as Ailsa Craig at the rate of 
about 18 knots an hour. Her official speed test was 
made last Wednesday, when the result attained was a 
speed of 294 knots in one hour and 27 minutes, or just 
about 20 knots per hour, with the engines indicating 
12,382 horse-power and 62 revolutions per minute, the 
pressure of steam being 110 lb., and the vacuum 28 in. 
Through the kindness of Messrs. Elder and Co., we hope 
to be able by-and-by to give a detailed and illustrated 
description of the Oregon and her engines. 


The vessel went 


On Friday the steamer Annie Thomas, built by 
Palmer’s Iron and Shipbuilding Company (Limited), 
Jarrow-on-Tyne, for Messrs. Evan Thomas, Radcliffe 
and Co., of Cardiff, made a successful trial trip to sea, 
loaded. The dimensions of the steamer are: Length, 
250 ft. between perpendiculars, 35 ft. in breadth, 19 ft. 
depth of hold, carrying capacity 2100 tons dead weight. 
She has an iron deck with house aft for the captain 
and a limited number of passengers. The result of several 
trials over the measured mile was a mean speed of nine 
;oths knots per hour. 


The North Star, the first steamer built at Aberdeen 
for the trawling trade, made her trial trip on Tuesday of 
last week. She measures 105 ft. long by 19%. by 
10 ft. 4in., and is adapted for going to sea for ten days, 
and, if necessary, curing the fish on board. After her 
sailing powers had been thoroughly and most satisfactorily 
tested, she also had a preliminary trial with her trawl 
net alongside eight other steam trawlers. 


On the 21st inst. Messrs. Burrell and Son, Dumbarton, 
launched a finely-modelled iron screw steamer named the 
Strathnairn, a vessel measuring 160ft. by 24 ft. 6in. by 
11 ft., and owned by Messrs. James Hay and Sons, Glas- 
gow. 

On the following day an iron screw steamer of about 
1400 tons, named the Nanshan, was launched by Measrs. 
Charles Connell and Co., Whiteinch, Glasgow, the owners 
being the Nanshan Shipping Company (Limited), of 
London. Built to class Al at Lloyd’s, she has water 
ballast right fore and aft, and has been specially designed 
for trading in Chinese waters. Engines of 180 horse- 
— nominal are being supplied by Messrs. James 

owden and Co., Glasgow. 





Tre Miptanp Rattway.—By an error the paragraph 
which we published on page 256 of our last issue respect- 
ing the appointment of Mr. A. A. Langley, as civil 
engineer of the Midland Railway, was headed ‘* Locomo- 
tive Superintendent for the Midland Railway.” There ha 
been no change in the locomotive superintendency, Mr 
S. W. Johnson still retaining the post he has occupied 
for some years, 


THE New CunarRD STEAMERS.—We learn that the 
order for the large circulating engines for the Cunard 
steamers being built on the ci yde has been intrusted to 
Messrs. W. H. Allen and to., York-street Works, 
Lambeth, S.E. These auxiliary engines show at once the 
enormous proportions of these vessels. Each ship will be 
provided with pumps capable of circulating 16,000 gallons 
ey minute, and discharging 4200 tons per hour from the 

i'ge. The main engines are to indicate 13,000 horse- 
power, which, together with the ships, are being con- 
structed by Messrs. John Elder and Co., of Fairfield 
Works, Govan, 


LIGHTING NORTHUMBERLAND AVENUE.—The two hand- 
some candelabra at the entrance to Northumberland 
Avenue just fixed by the Metropolitan Board of Works 
were lighted on Wednesday evening for the first time. 
These candelabra are from the designs of Mr. G. Vulliamy, 
architect of the Metropolitan Board of Works. The 
castings are from the foundry of Messrs. Young and 
Co., statue founders and engineers, Pimlico. The lamps, 
of globular form, are William Sugg’s patent fitted with 
his patent combination flat flame burners, each lamp 
having a group of four burners. Three of the burners 
burn 10 ft. each, and one in the centre 5 ft. per hour. 
The centre one is intended to be burned after midnight, 
and there is an arrangement by which the lamplighter 
may extinguish the outer three of the group, leaving one 
in the centre to burn till daylight. Each lamp is pro- 
vided with a white glass reflecting top, first introduced 
by William Sugg in the experimental street lighting by 
gas in Waterloo-road and Waterloo-place in January 
1879, and which has since en almost universally 
adopted. The effective illuminating power from each of 
the six ee (measured by a photometer on the ground) 
is 175 candles, making for each candelabra a total equal 
to 525candles. This is the highest result yet obtained by 
common coal gas burned in street lamps of the flat flame 
type. The whole of the gas arrangements and the erection 
of the columns have been under the supervision of Mr. 
Mills, the gas engineer to the Metropolitan Board of 
Works. 
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THE BRITISH ASSOCIATION. 

Last week we gave a full account of the first two 
days’ proceedings of the British Association in so 
far as they appeared likely to interest our readers, 
and now we bring the description down to the close 
of the meeting, except as regards the papers read 
before the Mechanical Section, about which we 
shall have more to add next week. Of the work 
of the Association as distinguished from that 
of the sections we have little to say. A meet- 
ing of the General Committee was held on 
Monday, September 24, at which Lord Ray- 
leigh was elected President for the ensuing 
year. “Aberdeen was appointed as the place of 
meeting for 1885, and it was mentioned that the 
Canadian House of Commons had voted 40001. to- 
wards the next year’s meeting, which commences 
at Montreal on August 27, 1884. The concluding 
general meeting was held on Wednesday, September 
36, and terminated the ofticial proceedings. 

Looking back at the events of the week it is im- 
possible to miss the fact that a great deal of the 
success Which was attained was due quite as much 
to the social as to the scientific advantages offered 
tomembers. Several hundred tickets were sold 
after more than half the papers and addresses had 
been read, and were purchased mainly, if not solely, 
to give their possessors the right of entrance to the 
remaining soirées, garden parties, and excursions. 
The first-named of these gatherings were ex- 
ceedingly popular, and were held in the Winter 
Gardens, which had been retained by the local com- 
mittee for the sole use of the Association during its 
stay in the town. They comprise a spacious and 
well-stocked aquarium, a concert hall, a handsome 
promenade, and a very fine conservatory, together 
with a rink, which had been converted into a 
museum of scientific and artistic objects ; they were 
consequently exceedingly well adapted for the recep- 
tion of the 3000 visitors which took the opportunity 
of spending a couple of hours in a more genial 
atmosphere than prevailed at the morning meetings 
of the sections. Besides these evening receptions, 
there were morning gatherings at the houses of the 
Mayor, the Countess of Derby, the Countess of 
Latham, Mr. Weld Blundell, and others, all of 
which were fully attended, and contributed much to 
the kind feeling which rapidly grew up between the 
local members and those which had attended from a 
distance. At the close the members were stated to 
be 2714, including 841 ladies and five foreign 
members. 


Nest GEARING. 

The proceedings in the Mechanical Section (G) 
commenced on Monday morning with the reading 
of a paper on ‘‘ Nest Gearing,” by Mr. Fleeming 
Jenkin. This we shall shortly publish, but in the 
mean time we may briefly state that it described a 
new form of frictional driving gear, in which each 
wheel which runs in rolling contact does so at two 
portions of its circumference, so that it is subjected 
to two equal and opposite pressures, and the strain 
which binds it against the adjoining wheels is not 
transmitted through the bearings. In its simplest 
form it consists of a frictional roller, placed 
slightly eccentrically within a ring capable of rota- 
tion, and connected with it by three other rollers 
in the intervening annular space. These rollers 
touch both the central one and the inner circum- 
ference of the ring, and it only needs that one of 
them be forced into the narrower portion of the 
eccentric groove to bind the whole system into firm 
contact. If one of them be then rotated, as if it 
were a pinion, the whole of the remainder will be 
turned, and either the central roller or the external 
ring may be considered the wheel from which the 
power is to be taken at a reduced speed. The 
speaker said he had worked out the idea in some 
thirty different ways, many of which he described, 
and that he was applying it to the system of 
telpherage (see ENGINEERING, April €, 1883) he was 
bringing out. 

_ Mr. Crampton opened the discussion by remark- 
ing upon the great interest attaching to the pro- 
posed gearing. He apprehended, however, that 
there would be some difliculties from the wear of 
the surfaces. He should like to know how much 
pressure per square inch it was proposed to apply. 
He also feared that if the rollers always ran in the 
same planes they would groove each other, and he 
suggested they should have a slight endwise motion. 
Mr. Jenkin said the 2001b. pressure per inch of 
length of the surfaces in contact was the standard 
adopted so far. 

Mr. Smith recommended compressed paper as 





the material of the rollers. It had, however, the 
defect that it was apt to groove, but this might be 
avoided if there was provision for end play. 

Professor Unwin wished every success to the 
new form of gearing, and thought it might be useful 
for many other purposes besides telpherage, such 
as in connexion with turbines. Theoretically, spur 
gear was perfect and gave a constant velocity ratio, 
supposing the teeth to bear both on their back and 
front surfaces. But apart from irregularities in the 
curve of the teeth there must be wear, and then the 
curves became deformed, and backlash followed. But 
in Professor Jenkin’s plan the wear was always com- 
pensated for, and there was never any backlash. 
As for the transmission of power at low speeds that 
was already provided for, and the new plan did 
not offer any advantage in that direction. He 
should be glad to learn what were the limits of 
pressure which could be practically used. 

Sir Frederick Bramwell said that he feared the 
metal of the rollers would be detruded at the edges 
in the same way that the ends of railway rails were 
spread before the introduction of fish-plates. These 
were supported upon chairs which acted as anvils to 
the blows of the wheels, and consequently the un- 
supported metal at the ends was forced outwards. 
To remedy this he suggested that the rolling sur- 
faces should be rounded at the edges for the same 
reason that the ends of the teeth of spur-wheels 
are sometimes bevelled off to prevent the corners 
breaking away. 

Mr. Beaumont asked if the gearing did equally 
well both for light and heavy work. Like the last 
speaker, he feared that there would be trouble from 
detrusion, and that it would be more serious than 
on rails, because instead of a circle rolling on a 
flat surface there were two circles rolling together, 
and therefore the area of contact was smaller. 
Another way in which destruction would come was 
illustrated by tram-plates, which curve upwards 
against the pressure of the wheels. The surface 
gets condensed and then buckling ensues. In 
workshops the same method was employed to 
straighten castings which had twisted in the sand ; 
they were laid on an anvil and hammered on the 
hollow side. 

In reply Mr. Jenkin said that experiment must 
show what pressure could be safely applied to the 
rollers. He dissented from Mr. Beaumont’s 
opinion that there was less area of contact than 
between a tyre and a rail, because it must be re- 
membered that the surface of the rail was rounded. 


TELEGRAPHIC INTERCOMMUNICATION, 


The next paper was read by Mr. Preece, and was 
entitled ‘‘Telegraphic Intercommunication.” It 
will be found on page 305 of our last issue, and re- 
lates chiefly to the means employed in the Post 
Office telephone exchanges to obtain celerity in the 
making of the connexions at the central office, and 
to prevent induction in the wires. At the close of 
the paper the speaker said it was a fact perhaps not 
very generally known that it was possible for men in 
business in Liverpool to carry on conversation with 
men in business in Manchester quite as easily as he 
could converse with those present. 

Mr. Barlow asked to whom the switch board used 
by the Post Oftice was due, and whether it was in 
use in London. 

A Mr. Smith caused great amusement by sketch- 
ing on the black board a telescopic connexion for 
use with the switch board, in place of the flexible one 
shown by Mr. Preece, which he said was ‘‘a very 
ugly affair.” 

Mr. Ogilvie asked if the telephone could be 
made available for communication with lightships, 
as wrecks were often known there before the infor- 
mation reached the shore. Would the motion of 
the ship interfere with its proper working ? 

Mr. Hammond gave a graphic account of the 
difficulties experienced in the use of the telephone 
in London, and related how a confidential conver- 
sation between himself and his stockbroker had 
been overheard by another subscriber, who fortu- 
nately, however, was his own solicitor. Since then 
he had entirely ceased to use his wire for any busi- 
ness of a really private nature. Even for ordinary 
routine business the telephone was very unsatis- 
factory, and his firm had to employ boys to do 
nothing but attend at the instrument and wait 
until the desired connexion was made. It appeared 
to him that the sooner the United Telephone Com- 
pany remodelled their arrangements to make them 
resemble those of the Post Office the better. 

Mr. Stokes said he had not to complain greatly 








either of the effect of induction, or of the loss of 
time, but he found great difficulty in distinguishing 
the words of his correspondent, because the wire 
also transmitted the buzz of conversation and gossip 
going on in the operators’ room at the exchange. 
Mr. Thompson inquired what proportion of the 
Government telephone lines were underground. 

Sir Frederick Bramwell reminded the section 
that six years ago the enormous and complex or- 
ganisation against which they were directing these 
complaints and criticisms was represented only by 
a scientific instrument, and that in such an ex- 
ceedingly short time the promoters had not only 
built their lines, but they had also been obliged 
to defend themselves from the most formidable 
attacks upon these patents. The difficulties set 
forth by Mr. Hammond resulted principally from 
the use of district exchanges. When he wanted to 
communicate with a subscriber attached to his own 
exchange he found no delay or trouble, but when 
he desired to converse from his office at West- 
minster with some one in the City then he generally 
had to wait. 

In reply, Mr. Preece said that in all the Post Office 
wires at Newcastle, the exchange he had been 
describing, were underground, but he should greatly 
have preferred them overground if it had been 
possible. The opposition to aérial lines was a very 
silly one. Of course, when a great crowd of wires 
was carried parallel to a street, in such a way as 
almost to shut out the sky, the public had just 
cause of complaint, but that need never occur if 
reasonable care and skill were exercised. Fine 
bronze wire stretched at right angles to the streets 
were practically invisible and involved no danger 
whatever ; if they broke they only fell on to the 
roofs. It was not the practice of the Post Office 
to mention names in connexion with their inven- 
tions ; they were often the products of many minds, 
and were built up from the best features of all the 
different schemes that were presented. He be- 
lieved that a telegraph cable was being carried to a 
lightship at Harwich, but it would not be worked 
telephonically, although he saw no reason why it 
should not. He had always found the exchange 
rooms perfectly quiet, and what Mr. Stokes heard 
was the effect of the induction of many wires 
running side by side with his own. 


Eectric LAUNCHES. 


Mr. A. Reckenzaun read a paper ‘‘ On Electric 
Launches.” In the first place he described the boat 
‘¢ Electricity,” which has already been illustrated 
and described in our columns (October 6, 1882). 
Since that date the two motors with their counter- 
shafts had been replaced by one Siemens D, dynamo 
connected directly to the screw shaft, upon which 
was a new propeller with two blades ; its diameter 
was 17} in., pitch 114 in., and area of blade sur- 
face 66 square inches. The boat now only requires 
43 amperes of current with 46 cells, the armature 
making 840 revolutions, and the speed attained 
being almost the same as before with 57.2 amperes. 
More recently Messrs. Yarrow and Company, in 
conjunction with the Electrical Power Storage 
Company, have fitted up another launch, which has 
been sent to the Vienna Exhibition. This is 40 ft. 
long by 6 ft. beam, and can carry forty passengers. 
The motor is a Siemens D? machine, which deve- 
lops 7 horse-power with 80 cells, and a current of 
40 amptres. The screw is two-bladed of thin 
forged steel, with adiameter of 19 in., and a pitch 
of 13in. The weight of the motor and batteries 
combined is 2} tons. During the trial the speed of 
the boat was over eight miles an hour, the current 
used at the time being 41.22 ampéres, and the 
counter electromotive force 112.5 volts, with 60 
cells in circuit. An account of the trip of the boat 
from the Temple to Greenwich will be found on 
page 66 of our present volume. 

At the close of the paper another bearing the same 
title was read by Mr. J. Clark, of Glasgow. The 
launch he described is a wooden boat, clinker built, 
21 ft. long over all by 4 ft. 4in. beam, and drawing 
12 in. of water with three or four persons on board. 
She is fitted with an electric motor coupled direct 
to the propeller shaft, and her power is derived 
from two battery boxes 3ft. long by 8 in. wide, 
and 12in. high, which can be utilised as seats. 
The batteries require recharging with chemicals 
about every four hours of continuous use, one 
battery driving the boat at three quarters speed, 
while the other is being recharged. During several 
trials at Kilereggan-on-Clyde, a speed of a little 
over five miles an hour was obtained, the motor 
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running at 600 revolutions per minute. The 
weight of the boat complete, with batteries 
charged, is 4cwt. Clark’s electric launches are now 
being built by Messrs. Gilbert Bogle and Co., of 
Glasgow, of varying sizes, from 15 ft. long and four 
miles per hour speed to 30 ft. long and seven miles 
per hour speed. The author gave no clue as to the 
nature of his batteries or to the cost of working 
them. As it may be presumed that the power is 
generated by the oxidation of zinc, it cannot be 
doubted that the working expenses are heavy, 
although there are doubtless many cases in which 
this item will be more than counterbalanced by the 
convenience of being able to renew the action of 
the batteries by the introduction of fresh chemicals, 
instead of by the more tedious process of recharg- 
ing by a current from a dynamo machine. 

Sir William Siemens said that there were many 
applications in which the secondary battery would 
be most useful, but it was amistake to suppose it 
could be employed for every purpose. For instance 
it was foolish to endeavour to adopt them for 
driving tricycles, but in launches, where the ma- 
chinery was perforce very cramped, they promised 
excellent results. The great question was whether 
the secondary battery would last or whether it would 
perish. In order to test this point quietly he had 
put down batteries in his own house last autumn, and 
he had found them satisfactory so far. He charged 
them all day and at night he used both them and a 
small dynamo to feed his lamps. In the case of a 
launch the machine could not be taken with the 
boat and consequently the navigation would be 
confined to short stages. The cost of electricity 
and steam power under these circumstances would 
be about equal, but the former would give ad- 
vantages in weight and space. 

Sir James Douglas pointed out that an electric 
launch was much more easily swung from the davits 
of a ship than a steam launch, and that it offered 
greater security at sea. There was no fire to be put 
out if two or three waves were shipped, and the 
machinery would work under water. There was also 
a saving in the number of attendants, one man only 
being required. 


ELectric TRAMWAYS. 


Mr. Holroyd Smith read a paper, which we shall 
shortly publish, ‘‘ On Electric Tramways.” He said 
he had been led to consider the subject on account of 
a proposal to introduce tramways in the town of 
Halifax which presented unusual difficulties owing 
to the narrow, tortuous, and steep character of many 
of the streets. Horse traction he considered out 
of the question there, steam was doubtful owing to 
the objection the public had to it, and the cable 
system was inapplicable in consequence of the 
enormous outlay it would involve, many of the 
roadways being of solid rock. He then gave an 
account of the experiments he has made, for as yet 
he has not gone beyond the experimental stage, and 
explained the plan which he had finally adopted. 
This is to lay a rectangular pipe or conduit under- 
ground between the rails, and to carry the electric 
conductors on insulated supports within it. The 
current is collected by a carriage provided with 
sliding contact pieces, and running in the conduit, 
and is conducted to the motor on the car by a 
bracket projecting through a slot running lengthwise 
of the top of the conduit, like that which in the cable 
system permits of the passage of the gripping arm. 
The motor is connected by gearing with a large and 
broad driving wheel, which travels on the top of 
the central conduit. There was no discussion. 


Free Risks or Exectric Licatine. 


The day’s proceedings ended by the reading of 
a paper on the ‘‘ Fire Risks of Electric Lighting,” 
by Mr. Killingworth Hedges, from which it 
appeared that in addition to the usual and well- 
known precaution to be followed in erecting an 
electric installation, it was necessary that the pur- 
chaser should have the work superintended by 
some person on whose skill he could rely. 


GALVANI AND ANIMAL ELECTRICITY. 


In this discourse, delivered on Monday evening, 
Professor McKendrick had undertaken the most 
difficult task of introducing his audience into a 
physiological laboratory, and he succeeded, not- 
withstanding the delicacy of the experiments and 
the inadequate locality, in demonstrating the 
muscle currents; the physical evidence of chemical 
changes in the irritated muscle; the currents 
which light rays generate from the retina of 





the eye; the beating of a frog’s heart artificially 
fed with blood, and the physical processes accom- 
panying these pulsations. After speaking then of 
the electrical organs of certain fishes, Professor 
McKendrick mentioned that the most powerful 
magnets had no effect upon the human body, and 
ridiculed mesmerism and magnetic cures. These 
remarks did not appear to find the full approval of 
the ladies and gentlemen present, but were em- 
phatically endorsed by Professor Ray Lankester, 
the president of the Biological Section, when 
proposing a vote of thanks for this masterly 
demonstration. 


PuysicaL AND CHEMICAL PaPERs. 


According to the report of the Committee on Un- 
derground Temperature, which was read by Mr. J. 
Glaisher on Monday, the average increase of tem- 
perature is 1 deg. Fahr. in 60 ft. ; the observations 
extend over various localities of England and other 
countries, both on dry land and under water. 

Professor Johnstone Stoney’s paper ‘‘On the Rela- 
tion between Chemical Constitution and Crystalline 
Form” endeavoured to show that certain crystalline 
forms were necessarily derived from the chemical 
forces of the constituents; for convenience sake 
Mr. Stoney spoke of these forces as feelers, 
cautioning his hearers at the same time against 
any misunderstanding which the often condemned 
terms bonds or feelers might be supposed to imply. 
Notwithstanding this warning, Professor William- 
son thought advisable to protest, fully acknow- 
ledging, however, the high value of Professor 
Stoney’s investigations, of which three typical 
cases, borax, sulphide of iron, and quartz were 
brought before the section. 

The continued experiments of Messrs. Gladstone 
and Tribe on the chemistry of secondary batteries 
led them to disagree with Professor Frankland, who 
based his elegant theory of those chemical reactions 
on the assumption of a hexabasic sulphuric acid, 
the existence of which was first advocated by M. 
Burgoin. There is little fixed as yet about the 
chemistry of accumulators, but little doubt that 
the. cores really move, and that one cannot rest 
satisfied with Grothuess’ theory, according to which 
the decomposition of an electrolyte passes over 
from molecule to molecule without any real motion 
on their part ; Dr. Gladstone pointed out in proof 
of this that if one employs a U-shaped vessel with 
an asbestos plug inserted in the connecting channel, 
the quantities of acid and copper found in the two 
limbs are not in atomic proportions. 

Professor Chandler Roberts described some most 
suggestive experiments on the mobility of gold 
and silver in molten lead, to which experiments 
we referred in last week’s issue. Graham first 
ascertained the rate of diffusion of salts in solution; 
Dr. Guthrie has recently studied the diffusion in 
alloys; and Professor Roberts is now testing metals 
at temperatures above their melting points. Ifa 
lump of a gold-lead alloy with 30 per cent. of gold, 
covered with lead, is heated in a crucible, the gold 
appears at the surface the very moment when 
perfect fusion has been attained; the diffusion also 
takes place rapidly if the gold alloy is put in a small 
crucible, and this one placed within another 
crucible containing lead. By melting in acylinder, 
200 millimetres high, a solid cylinder of lead with 
a small piece of the gold alloy fused to its bottom, 
or, better still, by placing the gold at the top of 
one limb of a U-shaped crucible, withdrawing 
test portions from the top end of the other limb, 
Mr. Chandler Roberts arrived at the diffusion rate, 
300 millimetres in five minutes for silver, this rate 
being probably a little higher than that of gold. 

Last week Sir William Thomson characterised 
this as a great discovery. The rate of diffusion of 
gold ,in lead, he said, appeared to be immensely 
greater than the rate of diffusion of liquids. The 
fact was it was a subject of which we understood 
very little indeed, but which would probably prove 
of great value in metallurgy, where one example 
of it, the rapid mixture of spiegeleisen with iron, 
was well known. If the experiment were repeated 
with salt and water substituted for the gcld and 
lead, it would take years, twenty years at least, to 
produce the result now attained in forty minutes, 
and which took place not much less rapidly than 
the diffusion of oxygen through hydrogen, or the 
transmission of heat through iron. 

Two papers dealt with the question of radiation 
and temperature. An abstract of Captain Abney’s 
paper was given by Professor Schuster. Sir William 
Siemens was himself present. Captain Abney 
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made his observations, in conjunction with Colonel 
Festing, on the carbon filament of a Swan lam 
Sir William his, on a platinum wire stretched 
between two clamps in circuit with a battery, a 
Watt meter to measure the total energy consumed 
and a galvanometer. Captain Abney’s objection 
that the bright platinum wire would not radiate at 
low temperatures, was met by Sir William by 
platinising, and thus blackening his wire; and the 
other objection, that in open air, losses by con- 
vection currents could not be avoided, was evaded by 
placing the wire in an exhaust chamber, when, down 
to pressures of one millimetre, the results remained 
practically constant ; at still lower pressures the 
air would become conductive and cause other 
losses. In Sir William’s opinion the glass bulb 
complicates the research as it absorbs heat; the 
resistance of the filament, moreover, does not appear 
to be sufficiently constant, particularly after Profes- 
sor Sylvanus Thompson’s recent communication, 
Professor Schuster expressed his belief that an in- 
strument best fitted for these researches was pro- 
posed by Clark Maxwell, consisting ofawire stretched 
within a copper tube, the whole to be placed in 
water, which may easily be kept at any desired 
temperature. Captain Abney’s paper further 
referred to the much needed standard of white 
light; perhaps we want more standards for 
separate wave lengths. A good and convenient light 
standard, but to be used for practical purposes 
only, was exhibited by Mr. Vernon Harcourt. The 
burner is a brass cylinder of 1 in. diameter witha 
plug plate at the top with an aperture of } in.; 
the flame is fed by petroleum, which drops from a 
bulb and is conducted to a basin where it, floating 
on water whose level may be raised, mixes with air 
and descends to the burner. A certain height of 
the flame corresponds to a certain gas mixture; a 
longer and lighter flame may be produced by raising 
the water level, which is effected by turning a 
screw. The flame of about three candles is very 
steady, and the lamp, although not of very simple 
construction, is easily manufactured and handy. 

Professor Schroeder suggested in the name of 
Professor Lueroth, that it would be possible to 
measure the height of clouds after throwing a beam 
of strong electric light on them, a suggestion which 
is not novel to this country, as the observers at 
Greenwich Observatory occasionally ascertain the 
height of the reflected light hanging over London 
by this method. 

On Tuesday, a capital little thermostat, not 
bigger than a thermometer and much resembling it, 
to keep the temperature of a bath constant, was 
exhibited by Mr. Whitley Williams. The tube has 
a large bulb for the mercury, and two side tubes 
for the ingress and egress of the gas ; the mercury 
stops this channel when the temperature rises too 
high. For finer adjustments to one-tenth of a 
degree and less, a platinum wire may be pressed 
down from the top; or in another more accurate 
form, a steel wire is forced into a side branch. There 
isno danger of the gas being extinguished by a 
sudden rise of the mercury, which in this apparatus 
had been used alone for the first time to the exclu- 
sion of other liquids. Mr. Williams also showed 
an asbestos, recently imported in large quantities 
from Italy, which, although to all appearance a 
very fine material, and much like meerschaum 
to the touch, becomes quite brittle and dissoluble 
in hydrochloric acid on ignition. The analysis 
does not account for this peculiar and undesirable 
behaviour. 

Mr. J. A. Wanklyn read a paper ‘‘ On Cooper’s 
Liming Process for Gasmaking.” Mr. Cooper mixes 
the ordinary cannel coal, previously to its being 
introduced into the retorts, with about 2 per cent. 
of slaked lime. That this addition should increase 
the yield in ammonia is quite evident, although 
one might expect a higher percentage of lime neces- 
sary for this purpose; the limed coke resulting 
from this operation was expected to prove only 
slightly inferior, but it is asserted to be actually a 
better combustible than ordinary coke, the lime 
acting as an oxygen carrier, and further it does not 
emit any vapours of sulphurous acid. Mr. Wanklyn 
referred to experiments on smaller and larger scales, 
from which it appears, that besides the gain in the 
yield of ammonia, there is a gain in tar, no dimi- 
nution in gas or illuminating power, a diminution in 
sulphuretted hydrogen and carbon bisulphide, and 
against the new process only a loss in coke. The 
diminution of the sulphides is not yet sufficient but 
it may hereafter do away with the highly objection- 
able lime purifiers which, when first introduced, 
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were not more perfect in their functions. As yet 
Mr. Cooper’s process has been tried only in a 
somewhat rough way, the slaked lime being simply 
strewn over the large coal lumps instead of being 
properly mixed with the disintegrated coal as 
would be necessary for a homogeneous action ; but 
if, without the lime purifier, a good and pure gas 
would be obtained, and losses of ammonia and tar 
be avoided, this liming process, which was also 
proposed by Sir Lyon Playfair for shales, would 
deserve encouragement. The process was carried 
out at the Southport Gas Works before a number 
of the members of the Association. 

Mr. W. Thomson related some experiments, from 
the results of which he is inclined to assign to glass a 
structure similar tothat of ice, which under Professor 
Tyndali’s skilful hands resolved itself into a con- 
glomerate of beautiful crystals. Under the influence 
of hydrofluoric acid and its salts, some glasses show 
hexagonal prisms and other forms of crystallisation. 
Mr. Thomson also spoke on molecular movements in 
the vicinity of thin iron plates, having observed that 
when an iron plate is placed on glass covered with 
a glycerine paste of Prussian blue, a field of a deep 
blue colour is formed round the iron, this field 
becoming smaller and showing peculiar lines under 
the influence of a magnet. Pieces of different 
metals near one another give rise to other and 
more complicated line systems. This paper con- 
cluded the proceedings at Section B, which has 
been very busy this year. 

The demands upon our space prevent our 
noticing the papers and discussions in the Mecha- 
nical Section on Tuesday and Wednesday, con- 
sequently we must defer them until next week, 
together with the accounts of a few of the 
excursions to some of the great engineering and 
industrial undertakings in the neighbourhood of 
Southport. 





THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. IL. 


THE great popular attractions at this Exhibition, 
as has been the case with the similar ones that have 
preceded it, are the general illumination of the 
building, and the working of the electrical genera- 
tors. By referring to the plan we published on page 
265 ante, it will be seen that a considerable space 
has been allotted to this part of the Exhibition. The 
generators occupy the two rectangular galleries 
at the north-west angle of the building. The 
various exhibitors are arranged as indicated in the 
sketch plan on the next page, and behind the 
galleries the series of steam boilers are systemati- 
cally placed. We may commence this article with a 
notice of this portion of the Exhibition. 

As at the Palais de ]’Industrie in 1881, the most 
important exhibit of steam boilers, both as regards 
the amount of power, and the completeness of 
finish, is that of M. de Naeyer, Villebroeck, Bel- 
gium. The inexplosible tubular steam generators 
he shows, were arranged at Vienna by M. Stein, 
one of the engineers of the firm. In the course of 
our articles on the 1881 Exhibition, we described 
these Naeyer boilers in considerable detail, and it 
is only necessary, therefore, in this place, to refer 
to the modifications made since that date. These 
modifications refer chiefly to improved means for 
facilitating working, so that untrained firemen, as 
at Vienna, can attend to them. They consist, 
first, in the mode of connecting the joints, and 
making them tighter, by the method of bolting 
up, as shown in Figs. 1 to 5. + Second, to the 
cleaning the outer surfaces of the tubes. An 
easy means of cleaning is an actual necessity at 
V lenna, where the coal is of an inferior quality; 
in burning it produces large volumes of smoke, 
which in depositing quickly covers the tubes. 
Cleaning is effected with great ease through 
side doors in the masonry, by means of steam 
jets. Third, in the method of feeding, which is 
intended to check incrustation. The water is 
fed into the lower part of the upper reservoir. 
The feed water thus brought suddenly into a 
mass of water at a high temperature, deposits 
any calcareous salts held in solution, in the form 
of powder, and it only passes into the tubes of 
the boiler after it has been separated. It 
flows through a large tube in the bottom of 
the reservoir, the mouth of which is a few inches 
above the bottom, and at the opposite end to 
where the feed enters. With this arrangement, 
internal cleaning is not required oftener than six 


weeks or two months, according to the quality 
of the water employed, and generally it is sufficient 
to remove the mud accumulated in the reservoir, 
the tubes themselves remaining clean. These modi- 











107 square feet of cross section divided into four 


generators in the Exhibition have collectively only 
7265. The remaining boilers are: 1. Two Dupuis 
boilers shown by the Engine Construction Company, 
of Briinn. They have large cylindrical barrels 
with a vertical tubular reservoir, and two horizontal 
heaters. The heating surface of each of these is 
1184 square feet. 2. One Balzano boiler, having 


chamber is taken from the upper one. This has 
947 square feet of heating surface. 3. A Tenbrinck 
vertical boiler shown by MM. Brandt and Lhuillier, 


4. A Skoda multitubular boiler, 


548 square feet. ¢ 
5. Two Huldskinsky 


with 645ft. of heating surface. 


several generators supply steam to the motors dis- 
tributed throughout the Exhibition, and of which 
we may give a brief review. The names of the | 
makers are appended to the references given below | 
to the plan of the machine gallery, and in addition 
there are seven others supplying their own steam, 
corresponding to a total of 140 horse-power, | 
distributed as follows: 
Horse-power, 


Vierzon Company, portable engine 16 
Robey and Co., Lincoln _,, ate 25 
” ” ” 16 

9 a se sis 12 
Esslingen Engine Works, semi-portable... 25 


Ruston and Proctor, Lincoln, semi-com- 

pound ee ae ses oe ee 40 

A. Rack and Co., Vienna, vertical portable 6 
The general plan of the machine gallery and 
boiler-room (Fig. 6) must be regarded only as a 
sketch giving approximately the positions of the 
motors, the countershafting, and the electrical gene- 
rators which they drive. This sketch will hereafter 


be supplemented by a more detailed plan of each of | 


the general groups when we come to describe them. 





The following list applies to the reference figures 





uptakes. The boilers are arranged as follows : 
Tubes. Heating 
No. Length. Surface. 
ft. in. sq. - 
. Boiler of ordinary type 144 11 5.80 204 
a a oe 
3. », with heater ... 180 9 10.11 2131 
4. “a ey ... 216 910.11 2551 
& ss vi 100 13 148 1582 | 
These give a total of 10,694 square feet of 
heating surface, while all the other steam | 


two horizontal superposed cylindrical bodies con- | 
nected together, steam being generated in the lower | 


with internal firegrate, and tube-heating surface of | 


boilers with lateral heater and horizontal tubes, the | 
heating surface collectively being 2754 ft. These | 


| Reference. 


| 
| 


Reference. 
1—5 








and letters on the plan : 


1. Boilers, &c. 


Object. 


” ” 

















2. Electric Generators in Motion. 


3. Steam and Gas Engines. 
H.P. of Type of Genera- 
Engines 


Exhibitors. 

a. Brandt and Lhuillier... 
Reska. 

c. Société de Winterthur 

d. Matthes and Wagner ... 


e. Armington and Sims ... 
jf. Armington and Sims ... 
g. Rack and Co. ... Pee 
hk. Collmann - 

7. J. and H. Gwynne 

k. Robey ... mes 

1. Ruston and Proctor 

m. Ruston, of Prague 

o. Bernardt... ae 

p. Esslingen 


gq. Schranz and Rédiger ... 
7. Langen and Wolff (gas 

engine) aed one 
7, Langen and Wolff (gas 


engine). 
s. Brandt and Lhuillier ... 


* 
. 


Langen and Wolff (gas 
engine) mre ea 
Robey 


Gandy 


Ree 


ase & 


Engine 


Ex 


Steam generators. Naeyer, Villebroeck, Belgium. 
Y Construction Com- 
pany, Briinn. 


fications in detail have made the management of the — o Balzano, Tedesco, Schlau, 
Naeyer generator as simple as that of any ordinary Bohemia. 
boiler, while the form adopted affords every means 8 » ” Brandt and Lhuillier, Briinn. 
of security. The plan, Fig. 6, shows the general P ” ” poanee tak = ag initz, Silesi 
arrangement of the five boilers exhibited by M. " then ae Vis SHCMLIZ, OURS 
Naeyer, at Vienna. It also shows the position of | 12 Chimney shaft. 
the large chimney, about 100 ft. high, and having 13 Lift. 
. Fig. 4. ee if 
4 — rt Fig. 3. 
63 «a i. 
aes : 
at 59 fa : 
: | ae aie al 








hibitors. 


















Reference. Name of Exhibitors. Type. 
A. Briichner and Ross Vienna. Gramme. 
B, Cie. Electrique ... 

lee 
Socicté Gramme ... 
C. Chertemps a8 o Chertemps. 
D. Breguet... a pe Gramme, 
E. Cance ie aa ze va 
F. Gerard... ts aa Gerard. 
G. Edison _... aig aa Edison. 
H. International Elec- Vienna. Brush-Fer- 
tric Company. ranti. 
I. Ganz and Co. Budapest. Ganz. 
J. Schwerd Carlsruhe. Schwerd. 
J'. Krottinger... axa Krottinger. 
K. Spiecker ... ... Vienna. Spiecker, 
L. Egger-Kremenetsky a Egger-Krem- 
enetsky. 
M. United States New York. Maxim- 
Lighting Co. Weston. 
N. Elphinstone, Vin- London. Elphinstone, 
cent Vincent. 
O. Birgin... Bale. Biirgin. 
O!, Crompton ... London. Crompton. 
P. Gravier... ... Warsovie. Gravier. 
Q. Piette and Krizik Pilsen. Schuckert. 
R. Breitfeld, Danek... Prague. me 
S. Schuckert ... .. Nurembourg a 
T. Heilmann-Ducom- 
mun a .... Mulhouse. Gramme, 
U. Siemens and Halske Berlin. Siemens. 


60 


60 ” 

40 Gramme and 
Chertemps. 

50 Gerard and 
Gramme. 

50 dison. 

10 » 

240 Brush-Ferranti. 

25 Ganz. 

25-5, 

40 ” 

100 9 

4 Gramme. 

25 Schwerd. 

..  Krottinger. 

16 Sprecker. 

40 Egger and Kre- 
menetsky. 

30 Egger and Kre- 
menetsky. 

8 Egger and Kre- 

menetsky. 

16 Weston. 

12 ” 

28_—sCiBiirgin. 

















































tors driven. 
Gramme. 
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+) H.P. of Type of Gene- shih Le ne of Gene- i ide . . 
Reference. Exhibitors. Engines. rators > enc | Reference. Exhibitors. el A scx acpi er me gl hg vic gg = the 
. me a a. - Hindley... .. «2 Se of the carbons increasing the resistance of rage 
Krizik. Tee : oa causes the solenoid cores to fall, liberating the nut 
a'. Breitfeld and Danek ... 60 Schuckert. , Stummer-Kramer .... 1 Kremenetsky. and leaving the screw free to descend and bring 
v. Koerting (gas engine)... 6 ” . Rack... bt ... Band 3 the carbons again to the desired distance apart. 
c', Balzano, Tedesco a7 ” . Maxim-Robson (gas en- i<- This arrangement is applied to two types of lamp, 
’ Rivice ee 6 “~ 3 Gramme, in one of which the focus is fixed, and in the other 
. Wartaloay (oun 00. it is movable. The mechanism is generally placed 
gine) ... ay _ Cram: in the upper part of the lamp, but it can be intro- 
. Bernard Oligs (gas en- duced beneath if preferred. The Cance lamps 
gine... _ ae 3 work in a derived circuit as is shown in Fig. 9. 
The leads from the dynamo terminate at a switch 


A 


orf a 
te —4—4| 


ae 
dip gq 


After this brief review of the great power 
station at the Vienna Exhibition, we propose to 
| notice each of the more special exhibits, and we 
al dof ] Le Ih]! pa assume that the visitor is leaving the Rotunda by 
T ss ) 4) Bi | the northern transept. On the left are the exhibits 
ad na of Cance and of Gerard, and beyond the passage 
wenva rasuserr leading to the boiler space, is that of the Edison 
saeean a Oompany. i 
Hie {|| Mai | | A. Cance.—The Société Anonyme de Construc- 
vi tion Mecanique et d’Appareils Electriques (Syst#me 
| Cance), of Paris, lights by means of fourteen arc 
| lamps, the interior of the French telegraph pavilion 
| and the gallery surrounding it. These lamps, fed 
by Gramme machines, are not novel, since they were 
shown at the 1881 Exhibition. We may, however, 
refer here to their construction, which has already 
been described and illustrated in detail in this 
journal. The principal part of this lamp is an end- 
less screw, the motion of which regulates the ap- 
proach or recession of the frames carrying the 
carbons, which always tend to come in contact 
under the influence of gravity. The diagram, 
Fig. 8, indicates the direction taken by the current 
which is led to the positive terminal of the lamp on 
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board, where the current is divided between the 
various circuits. If the difference of potential at 
the terminals of the board be maintained constant, 
and if the resistance of the various circuits be equal, 
it is clear that the lamps will be supplied with 
currents of equal strength. By means of a volt- 
meter placed in the dynamo room, the attendant 
can satisfy himself if the first condition is being 
fulfilled, and can to a certain extent regulate any 
differences that may occur. The resistances of 
the various circuits are equalised by rheostats. 
Some electrical data of the working of the Cance 
lamp are as follow : 

Difference of potential at the 

BE ss — ss ; aia , ... 75 to 80 volts. 

Jifference of potential & ne lamp 
a 250A lamps . terminals = — ws cs 43 to 44 volts. 

30 H. P. i Resistance of circuit cold, includ- 
‘ ing rheostat ae se ... 3,25 ohms. 
Resistance of circuit hot, including 
rheostat ... es ee ... 3.70 ohms. 

Strength of current in each circuit 6.5 to7.5 amperes 
Corresponding luminous intensity 40 to 45 carcels 







































































From these data the following may be deduced- 
Each lamp absorbs per second an energy of 
ton & Sans’ Engue \ 7 7k 
JS revolts \ EI_ 44 x75 


eT OIS ---i 


=33.62 kilogrammetres. 








50 HP , g. 9.81 





Dynamo L 449 lbs. pressure 
900 revol 4 150 Lamps A 
18 H. P. 


Each circuit absorbs about 18.6 kilogrammetres, or 
together 52.22 kilogrammetres. So that the four 
lamps absorb nearly 209 kilogrammetres, which 
corresponds to 2.78 horse-power (French) at the 
terminals of the dynamo, and to .70 per lamp. 
The actual expenditure of power is of course in 
excess of this amount. 
B. Gerard.—The Gerard patents are worked by 
: 2 \ the Société Anonyme d’Electricité, of Paris, which 
favo revel! 60 Lamps A Y exhibits various electrical apparatus. In the por- 
at r \ tion of the Exhibition we are now considering, there 
is an alternating and a continuous current machine. 
Their other apparatus are shown in the Rotunda. 
C. Edison.—The Edison Company has, since 1881, 
\ never failed to contribute largely to every electrical 
Transmitter exhibition of importance. At Vienna it has three 
Rack Engine : dynamos with one, two, and three pairs of field 
og ee \ magnets, and of the types K, L, and Z, recently 
ere h illustrated by us. These feed a large number of 
ae aeSEaE lamps ,placed in different parts of the building ; 
willl be the generators are driven by an Armington and 


i the carbon-holder frame, forms the arc, passes | Sims, and by a Rack engine. ; 
ode i wf 50 a. through the negative carbon, and thence through The position of these dynamos is shown on oo 
: Brandt and Lhullier 7 80 ; the two solenoids sst. Under the action of the general plan, Fig. 7, and the distribution of the 


Société de Vierzon ... 16 ieee: current the cores of the solenoids are raised into lamps is as follows ; 
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VALVE GEAR OF COMPOUND HORIZONTAL ENGINES. 
CONSTRUCTED BY MR. B. GOODFELLOW, ENGINEER, HYDE, NEAR MANCHESTER. 









































and 4 B lamps. 


12 


The Witzmann restaurant 110 A lamps 
Picture gallery Pa: 

A suite of apartments 

adjoining, viz. : 

Vestibule, 4 brackets of 

2lamps ... sei oe oF 3 
Sitting room, 1 chandelier oe = 
Salon s = a 
Bedroom a a wy 
Dining-room, 1 chandelier 

and 4 brackets Pet SS & 
Conservatory, 1 chandelier 

and 4 brackets ae SE +, 
Passage wee e 
Various service lamps .) er 


392 A lamps and 16 B lamps. 
The circuits for supplying the current to the 


different points are : 


1, That for the restaurant, 500ft. long and 80 sq. mill. 


9 
= ” ” 


9, ” 


cross-section. | 
picture-gallery, 6sq. mill. ) 
suite of apartments, 575ft. long, and 80 


0. 


Subjoined are some particulars of the different 
types of the Edison machines and lamps : 








Be 


1, MACHINES. 








curious little apparatus devised by Mr. Edison. It 

is a cigar lighter similar to that commonly placed in 
| the shops of tobacconists, and consists of a flexible 
| conductor hung from one end, and carrying at the 
| other a small disc, on the surface of which are fixed 
| platinum (wires forming part of the circuit. _On 
| raising the conductor, and so releasing the weight 
| from the upper end, a lever falls, and closes the 
| cizcuit, when the current instantaneously heats the 
{ platinum to redness. 
| 








— 


COMPOUND MILL ENGINES. 

In our issue of September 14 there appeared a two- 
| page engraving of a pair of compound mill engines 
| constructed by Mr. Benjamin Goodfellow, of Hyde, and 
| erected at the new mill of the Stalybridge Spinning 
- ” = | Company, Stalybridge. To-day we add a similar 
f ston ¢ Ss s > 3 : 4 . 

and the dynamo L'by a Rack motor. ‘The Edison | C2St*ving showing a plan of the engines, and annexed 
Company appears to find that the Armington and gines are of the horizontal tandem p aeale type 
Sims engines are especially suitable for electric | with cylinders 22 in. and 42 in. in diameter re- 
lighting work, particularly for isolated lighting | spectively, and with a stroke of 6 ft. Theair pumps, 
plant, about eighty being now at work in the | which are driven by L levers from the crossheads of the 
| low-pressure cylinders, are 24 in. in diameter with a 
| stroke of 2ft. 9in. The engines are 17 ft. apart, 
| measured from centre to centre, and between them 
























































yl) Cd , 3 ‘ae to ¢ 
& bs | g = & log 2 | | > £ | lies the flywheel, 30 ft. in diameter, and grooved for 27 
3 ~ = ie = = oo 2. | | ae « | B i&,, | two-inch cotton ropes ; it weighs 76tons. The wheel is 
= | a) Bg = ss 2 pa 2a gs | | i - | & (SS | made in two separate pulleys, each rim being in twelve 
S ¥ 3 o3 3 2; | $$ | 2S | S&S ls... |28 ete pay : & 
x oe | & . en sé a | <5 | | a Pe ==} 2 &% | segments with loose arms cottered into the boss. In 
& | Bs 3] & | Be 22> | 3 23 Sa | £5 $ | & bs == 3 (26 | addition to the grooves there are two toothed racks for 
é |} ge ics | & ss fsa] gs ge | g& | $s E Ke S 4) = 23 | barring round the engine by hand. 
—_ —| - —)————| The crankshaft, which is of Whitworth compressed 
per min. Ib Ib. Ib, | ohms. | ohms. } h.p € | ft. in yo A faa Noe | steel and is hollow throughout, is 154 in. in diameter 
E 17 | 2200 | 40 13 239 497 7361 .36 | 90 3 co |2se6s ) x |\5.23 3129 1 | im the body, 18 in. in the flywheel pulley, and 15 in. 
| | 17.13 ) | in the crank bosses; the journals are 134 in. in 
| | 7.13 ) | | a es J 2 
Z mae | e Pe ; iets a ee cere ce) | | diameter by 27 in. long. The crankshaft pedestals 
| ae ae) 290; 1,890) 2,812) -158 38 100 | 170 | 64.77 1 net 10-0 5.94 1 | are constructed on the wedge principle, the steps being 
| ( "5 3 | | of phosphor-bronze strongly ribbed and made in four 
Lj} 150 | 900 | 40 115 497 3,680] 4,576] .071 | 19 1s | 290 | 6 5.56 | x \ 14. | 8.97 | 2 | sections. The two side parts are adjustable by means 
| | | | | | . — ) | of cast-iron wedges and screws worked from the top of 
K| 250 | 900 | 40 | 19 | 07 5,341] 8,300] 032 | 13 | 35 | 410 | Gas3 4 x 14. | 97, 3 | the pedestal cap, and the whole isso arranged that the 
| a: | < A : ee ;\2914 J} | | | steps can all be removed if the main shaft and flywheel 
C | 1200 | 350 | 40 900 | 18,268 | 23,982 | 68,155 | .0088 | 25 | 125 2200 | aie | 6 | pulley be lifted one quarter of an inch. The piston 
!__ | rods are 4in. in diameter at the back ends and 5 in. 
P at the front, turned down to 43 in. where they are fitted 
2. Lamps. U ds . . . 8 ‘ 
nited States and seventeen in Europe, exclusive of | into the crossheads. These are of the best forged scra 
a : . : ; : 8 Pp 
| ta | : te heeeioes of those at Vienna. The American Electric and | iron polished all over, and with two horns, one at the 
g | g | s las | sl g | & Lamps. | Liluminating Company, of Boston, have also about | top and one at the bottom, forged on tothem. These are 
i= > & | 28 | ES | S | g  perHorse-| 100 inuse or being made. Two types are shown at | 4in. in diameter, and are screwed with fine threads 
Bj} a) o}s 5 > | < Power. Vienna ; one of them, 50 horse-power, and work- | for receiving the cast-iron adjustable slippers 314 in. 
A 1 100 | 36.2 | 22 | 100 | 4.32 2 ing to 70, has a cylinder 9} in. in diameter and 12 in, | 128 nd 15 in. boo The on gers ~ —— Py 
a| 3136 | go | us | io | ov | g° | stfoke, witha speed of $30 revolutions per minute. | S008. and scoured by steel locking screws. ‘The 
A | 4 | 10, 465 | 170 | 100 | o74 | 135 | The second drives the Edison installation of fifty 7 i fitted ref a s os d 
B , | gs : : crossheads are fitted with phosphor-bronze steps an 
3 1 | 16 63 | 42 oO | bo | i actual horse-power and has a cylinder 8} in. by | prass Ij 4 by wrought-i s 34 in. thick 
2 | “eo. =i 7) 10 in. stroke, and a speed of 315 revolutions per | and stecl turned bolts 3 in. in’ diameter mith w, : 
| : ’ Pp ) per | and steel turned bolts 3 in. in diameter with wrought- 





As will be seen from Fig. 


7, the two machines L 


and K are driven by a high-speed engine by Messrs, 





minute. We shall probably take an early oppor- | iron nuts and steel locking screws. 
tunity of illustrating and describing these engines. | The connecting rods are 15 ft. long. from centre to 
In the exhibit of the Edison Company there is a | centre, 5 in. in diameter at the crosshead ends, 6 in, 
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at the crank-pins, and 74 in. at the middle, which is 
parallel for a length of 3 ft., and is then rounded off 
into the taper. The crank-pin ends of the rods are 
fitted with phosphor-bronze steps and brass liners, so 
arranged that they can be withdrawn for adjustment 
without taking out the bolts or removing the caps. 
These latter are of wrought iron, and are secured by 
steel bolts 3} in. in diameter, fitted with recessed nuts 
and steel locking screws. The crosshead ends of the 
connecting rods are solid jaws fitted with steel pins, 
shrunk into their places, 6 in. in diameter, and 12 in. 
long in the bearing. 

The crank-pins are of Whitworth compressed steel, 
7 in. in diameter by 10 in. long in the journals ; they 
are 8 in. in diameter where shrunk into the cranks. 
These are of the best forged scrap iron, polished all 
over, shrunk and keyed on the shaft. The large boss 
is 27 in. in diameter by 10} in. thick ; the crank-pin 
boss 15 in. in diameter by 8} in. thick, and the web is 
64 in. thick. The condensers are 34 in. in diameter by 
7 ft. high, and the feed pump is 5 in. in diameter by 
11 in. stroke. 

The valve gear, which is of the Corliss type, is illus- 
trated by the detail views on page 311. The closing 
of the valves is effected by the knee tripping device 
invented by Mr. John Ramsbottom. In the case of 
the steam valves of the high-pressure cylinder the time 
of closing is determined by the governor, but as regards 
all the other valves, it is regulated by fixed tripping 
pieces. The former arrangement is shown in Figs. 4, 
5, and 6. A vibrating bar, moved by an eccentric, and 
supported by two short oscillating links pivotted to 
fixed brackets, carries two bell-cranks, one for each 
steam valve. ‘These are hinged upon short vertical 
brackets bolted to the rod, and their shorter arms are 
connected by links to the levers by which the Corliss 
valves are rotated. At the moment when a valve is 
being opened the bell-crank stands as shown at the 
right of Fig. 4, with its longer or trigger arm vertical, 
and with its short arm and the link connected thereto 
horizontal, and in the same straight line. At this 
instant the vibrating bar is carrying the bell-crank 
towards the valve lever to open the valve, and conse- 
quently the joint between the short arm and the link 
is in compression, and nearly, if not quite, in unstable 
equilibrium. The opening of the valve is continued 
until the vertical or trigger arm meets a tripping piece 
controlled by the governor, when its motion is arrested, 
and the very slight force required to upset the equili- 
brium of the short arm is obtained at once, and the 
tripping is effected. The power required for the 
closing of the valve results from the compression of a 
powertul helical spring (Fig. 5), which takes place 
during the forward stroke. On the left-hand side of 
Fig. 4 the tripping device is shown as it appears when 
the valve is shut, and when the bar is moving towards 
the right to bring the parts into position ready for the 
next stroke. 

The engines are designed to develop 1000 horse- 
power and to drive 75,000 spindles with the requisite 
preparing machinery. They are to run at 50 revolu- 
tions per minute, at which rate the rope speed will 
be 4712 ft. per minute, and the speed of single rope 
travel per horse-power per minute will be 127 ft. 





NOTES FROM THE UNITED STATES. 


PHILADELPHIA, September 17. 


Tue volume of business transacted in Eastern 
Pennsylvania during the past week has been dis- 
appointing to manufacturers, but the consumption of 
material, and the exhausted condition of stocks, point 
unmistakably to an early active demand for all kinds 
of crude iron. The standard and special brands of 
foundry and forge are held with considerable firmness, 
and this is shown by the refusal of some of the leading 
companies to make the concessions desired. There 
are inquiries for large quantities for delivery during 
the balance of the year, but offers are always below 
makers’ terms, and transactions have been only for 
current requirements, makers showing no disposition 
to place business, except where their own terms can be 
obtained. No. 1 foundry ranges from 22 dols. to 
23 dols., and good brands are not to be had for prompt 
delivery. Inferior brands are abundant, and have sold 
at 21.50 dols. No. 2 is plenty, and in irregular demand 
at 19 dols. to 20.50 dols. Grey forge iron is under 
active inquiry in large and small lots, with 17 dols. 
and 17.50 dols. offered, and 17.50 dols. to 18.50 dols. 
asked. Mill men generally have but very little iron 
on hand, but not having large orders for refined iron, 
are not disposed to stock up, This applies to nearly 
all mills in Eastern Pennsylvania, but the fact that 
stocks are light, and an active fall demand for finished 
iron probable, leads makers to believe that consumers 
will be obliged to make heavy purchases in a very 
short time, and hence the market may be called firm 
for standard brands at 17.50 dols. to 18 dols., furnace 
quotations, equal to 19 dols. to 20 dols. delivered. 
Very little business is possible in foreign irons with 
21.50 dols. asked for Bessemer. Inquiries for 2000 to 
3000 tons are in hand, and orders for that amount will 
be placed probably next week at about 21 dols. Scotch 





iron is arriving in moderate quantities, and is going 
into consumption. Spiegeleisen is dull at 30.75 dols. 
asked, and 30 dols. bid. Blooms are under better 
inquiry ; charcoal, 58 dols.; anthracite, 48 dols. ; 
scrap blooms, 43 dols. Large transactions in muck 
bar have been closed at 33.50 dols. Merchant iron is in 
light request, and fluctuationsare therule. Prices are 
2 cents to 2.25, according to quality and size of order. 
Heavy concessions are heard of, and the market shows 
a strong declining tendency. Large consumers decline 
to purchase, although carrying but light stocks. Con- 
sumptive requirements are heavy, but until prices 
reach bottom limits trade will be of a retail character. 
Skelp iron is 2.10 to 2.15. Heavy orders for plate and 
tank are received. Shading has been discontinued, 
except on large orders, and prices are firm. Several 
western railroad companies have placed large orders 
for bridge work for delivery in early winter. Inquiries 
covering several thousand tons have been heard of in 
the last few days. Bridge plate, 2.50; angles, 2.40; 
tees, 2.75; beams and channels, 3.50. There is an 
active demand for all kinds of sheet iron, offers for 
large lots are on hand, Several inquiries for wrought 
pipes and tubes have been received this week, but no 
large business done. Nothing definite has been done 
as to the negotiations for heavy lots of steel rails. 
The prices offered are from 36 dols. to 37 dols. Sales 
of American tees have been made at 23.50 dols., 
amounting to 2000 tons. Foreign tees are quoted at 
23 dols. to 24dols. without sales. Orders are received 
from interior points, and the demand is active. Nails 
are selling at 2.90 dols. for export, 3 dols. in carload 
lots interior delivery, and 3.10 dols. to 3.15 dols. in 
small lots. Scrap iron is offered in cargo lots at 23 dols. 
Selected yard lots are scarce at 24 dols. to 25 dols. 
PHILADELPHIA, September 24. 

The condition of the iron market has not changed in 
any essential particulars since the last report. A 
steady demand exists for all kinds of material, and 
prices are, in the main, firm, but not as remunerative 
as the iron interests desire, though sutticiently so to 
maintain production at nearly maximum limits. The 
outlook is generally encouraging for larger consump- 
tion, though not for better prices in any direction. 
Consumers are purchasing with the caution which has 
characterised their actions for six months past, and 
are carrying light stocks, feeling that the probabilities 
are more in favour of a decline than otherwise. — Pro- 
ducing interests are dissatisfied with the present profits, 
and are waiting with a good deal of interest for evi- 
dences of the promised revival, but thus far have had 
nothing to encourage them as to a heavier demand 
than is required to cover present necessities. Prices 
cannot go any lower, but still consumers decline to pur- 
chase heavily. Restriction of production will be the 
next alternative, but this is not probable as long as 
current production is so easily distributed. There is 
no accumulation, but in pig iron a gradual decline 
in stocks at furnace banks. Foundry irons continue 
to be shady, and very little is selling above 22 dols., 
and more below that, than heretofore. Some little is 
sold as high as 22.50 dols. and 23 dols. No. 2 is 
19 dols. to 20.50 dols. Furnace quotations for forge 
iron are 17 dols. to 19 dols., with 17.50 dols. as aver- 
age selling prices, equivalent, at tidewater, to 19 dols. 
and 19.50 dols. Improving inquiry has been developed 
for Bessemer iron and spiegeleisen, but up to present 
writing nothing has been done in a large way, because 
of the extreme figures asked by sellers. The offers 
are, 20 dols. to 20.50 dols. for Bessemer, and 30 dols. 
for spiegeleisen. The advance in freights is checking 
negotiations. Charcoal blooms are 57 dols. ; anthra- 
cite 47 dols. ; muck bars, 34 dols; merchant iron, 
2.20 for best ; 2.10 is the lowest price for good iron in 
large lots. The general demand for refined iron is 
somewhat improved, but prices are very low, and will 
probably continue where they are. Nails are 2.90 dols. 
to 3.10 dols. ; demand active, and stocks light. The 
demand for construction iron is active, and some mills 
are behind with orders. There are urgent require- 
ments for early deliveries of structural iron; bridge 
plate, 2.50; angles, 2.40; tees, 2.80 ; beams and chan- 
nels, 3.50. A heavy business has been done in sheet- 
iron. Wrought pipes and tubes are irregular and 
weak. Small lots of steel rails are selling at 37 dols. 
to 38 dols. Heavy lots are in negotiation at 36 dols. 
Much inquiry is floating around for old material, but 
very little is selling. Cargo lots of scrap, 23.50 dols ; 
selected yard, 25 dols. 








ELECTRIC LIGHTING NOTES. 

REFERRING to the note in our last issue on the trials 
made with the Brotherhood engine driving Brush 
dynamo machines, we are requested to say that on 
the official trials for the reception of the electric light 
plant, the engine driving the 40 light Brush machine 
was run with 38 lb. of steam pressure, and that driving 
the 16 light Brush machine was run with 37 lb. steam 
pressure, 

The soirée held at Guy’s Hospital on Monday last 
was illuminated by one hundred 20 candle-power in- 





. 
candescence lamps fed by a current from Sellon- 
Volekmar accumulators, These were brought to the 
place in two vans, and the wires connected to them 
without the necessity of unloading. The entire work 
in connexion with the installation was done in two 
and a half days by the Hammond Electric Light 
Company. : 





An extraordinary general meeting of the Edison 
Electric Light Company was held on Monday last at 
the Cannon-street Hotel to consider the terms of an 
amalgamation with the Swan United Electric Light 
Company. The Right Hon. E. P. Bouverie observed 
that a great impediment to the success of electric 
lighting would be removed by the fusion of the two 
companies, as the Swan Company was practically the 
only dangerous competitor they had to face. A ‘reso- 
lution was carried empowering the directors to take 
all the needful steps for carrying out the agreement. 

An extraordinary general meeting of the Swan 
United Electric Light Company (Limited) was held on 
Tuesday last at the City Terminus Hotel, to consider 
the terms of an agreement between the Edison Com- 
pany, the Swan Company, and the trustee of a com- 
pany intended to be registered under the name of the 
Edison and Swan United Electric Light Company 
(Limited), The agreement was a conditional one for 
the sale of the last-mentioned company of certain parts 
of the business, goodwill, patents, and property of the 
Swan Company. Mr. J. S. Forbes presided, and set 
forth the wisdom of bringing together diverse inte- 
rests inthe new and somewhat difficult enterprise in 
which they were engaged. He thought that both 
companies had acted prudently before considering an 
amalgamation in waiting to see the effect of the Electric 
Lighting Act, and he hoped that the advisability of 
fusing two interests like the Swan and Edison would 
be admitted without much discussion. As to the 
terms, it must be remembered that the Swan Com- 
pany had paid a considerable price for foreign and 
colonial patents, and as the Edison Company did not 
possess a similar asset, the Swan Company were re- 
serving these patents out of the agreement. Eli- 
minating then that item from the books, they 
found they had spent 183,847/., and the Edison Com- 
pany had spent 100,000/. There was also the further 
difference between the two companies that their own 
purchase of patents was ‘‘out and out,” while in 
the purchase of the Edison patents there was 
a deferred interest to Mr. Edison—a percentage 
of profits. After the 100,000/. had been covered 
by 5 per cent., the Edison Company and Mr, 
Edison were to participate half and half in the 
surplus. They came to the conclusion after consider- 
able discussion that they had better get this half 
share of future profits over 5 per cent. attaching to 
the Edison Company, as distinguished from Mr. Edison 
himself, out of the way by a payment of 25,000/. in 
shares. Mr. Edison had elected to remain as he was. 
He was entitled under his original agreement with 
the Edison Company to one B share, bearing deferred 
interest for every two EdisonCompany’s shares. The 
Swan Company proposed to make over all they pos- 
sessed with the exception of their foreign and colonial 
patents, for 183,847/., and the Edison Company would 
transfer everything they possessed, including their half 
share of the contingent profits under their agreement 
with Mr. Edison, for 125,000/. For every 100/. of capital 
as it existed under the fusion, or as it would exist as it 
was increased from time to time, Mr. Edison would 
take one B share—for every 75/. issued Mr. Edison 
would get 25/. in the nature of a share not bearing in- 
terest until the other capital received 7 per cent., and 
he would give the new company five years of his ser- 
vices, and anything new he might discover in that 
period as regards the electric light. The chairman 
then referred to the details of the agreement. The new 
company would allot to the Edison Company 45,000 A 
shares, of which 40,000 would be issued as having 
2/. 10s. each paid, the other 5000 being fully paid (5/. 
each). That made 125,000/. in all. The unpaid 
capital in both companies would be carried into the 
fusion. Mr. Edison would receive one fully paid up B 
share for every 15 paid up or credited as paid up in the 
United Company, and the B shares would only receive 
a dividend after the payment of a dividend on the A 
shares equal in the aggregate to a preferential cumu- 
lative dividend of 7 percent. There would be one vote 
for every A share and one for every two B shares. The 
Swan Company would receive 183,847/., part in half- 
paid and part in fully paid shares. General Trevor 
seconded the resolution which was carried unani- 
mously. 


THE LATE MR. JAMES CARMICHAEL, 
DUNDEE. 

Tue Dundee papers have recently announced the 
death of Mr. James Carmichael, who was long promi- 
nently identified with the engineering industries of 
that town, and wasa member of a well-known family of 
engineers. He had been living in quiet retirement for a 
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good many years prior to his death, but in his earlier 
years he was connected with some of the first impor- 
tant steps in iron forging by steam power and in iron 
shipbuilding in Scotland. While serving his appren- 
ticeship as an engineer with Messrs. J. and C. Car- 
michael in Ward Foundry (an establishment which 
has now gained a sort of clasical interest in engineer- 
ing annals), he had the honour of personally opening 
the sluice to admit the water into the first wet dock of 
Dundee Harbour. In the year 1829 he was sent to 
London with the model of his uncle’s famous fan-blast 
or blowing machine, for which no patent rights were 
sought; and after it had been shown at a meeting of the 
Society of Arts its merits were tested on behalf of that 
body, in whose Transactions for the session of 1829-30 
a description of the machine was published, and a 
vote of thanks was awarded by the Society to the 
Messrs. Carmichael. A few years afterwards, Mr. 
Carmichael was appointed to the managership of 
the new Steam Forge or Tilt Hammer Company, whose 
works were erected at great cost. Adjoining on the 
west, there was the shipbuilding yard from which it is 
said there was launched the first iron ship built in 
Scotland. ‘That vessel was named the Timber, which 
is believed to be still afloat. After her an iron steamer 
named the Caledonia was built, which was put on the 
Dundee and Perth passage for a short while, and was 
subsequently sold by Mr. Carmichael, in London, 
The Steam Tilt Hammer Company, already referred 
to, was forined by a few enterprising and well-known 
gentlemen connected with the engineering trades; 
but although it was a very bold and important ad- 
vance, it was like many other great improvements in 
their initial stage found to be very unprofitable, and in 
fact it was considerably in advance of the time. Not 
until James Nasmyth’s steam hammer had been per- 
fected was the great object attained of making forg- 
ings of almost unlimited size, and which more than 
anything else, has given an impetus to the recent 
vast advance in the building of iron steamships 
and in the iron trade generally. In the year 1833 the 
deceased travelled on the first locomotive engine, 
‘Earl of Airlie,” constructed by Messrs. J. and C. 
Carmichael. It was the first engine of the kind made 
in Scotland, and was run upon the famous Dundee 
and Newtyle Railway. Mr. Carmichael was in his 
seventy-second year at his decease. 

THE SIMON-CARVES COKE OVEN AND 

THE JAMESON COKING PROCESS. 
To THE Epitor OF ENGINEERING. 

Srr,—I ask the favour of space to reply to some points 
in Mr. Simon’s letter in your issue of September 28. The 
details of his communication published by you were, I 
believe, excluded from the discussion at the Middles- 
brough meeting, chiefly from lack of time. The subject 
Was interesting, and the discussion long. It was, I think, 
one o'clock before it came to my turn to speak, and my 
remarks were shortened by a reminder as to luncheon 
from the President. I regret the lack of time and omis- 
sions arising from it as much, I think, as Mr. Simon can. 

The first point which Mr. Simon directs attention to is 
the cost of conversion of ovens. He has fallen into some 
remarkable errors in his comparison of costs. Any one 
who will take the trouble to refer to Mr. Dixon’s paper 
and my own, will see this at once. He debits me, for 
instance, with 25/. as the cost of conversion of an oven, 
as if it was an estimate given by me and inadequate, 
whereas I gave not an estimate but the actual cost of con- 
version, as furnished to me by the Weardale Iron and 
Coal Company, amounting to under 20/. per oven, in- 
cluding an apportioned part of the cost of every requisite 
appliance. On the other hand, while professedly taking 
from Mr. Dixon’s paper the cost of his oven at 165/. 10s. 
as if Mr. Dixon had given this cost, and then raising the 
inference from his experience in France that this cost is 
too great, he has fallen into the error of taking only a part 
of the cost given by Mr. Dixon, namely, the cost of a 
second fifty of a rangé of 100 ovens, the first fifty of which 
had been debited with 1300/. worth of plant applicable to 
the whole. To agree with Mr. Dixon’s paper, the cost 
per oven if 100 were erected, and for every 100 erected, 
should be 179/. 2s., and a still larger sum if any inter- 
mediate number were erected. The cost of my oven is 
thus increased by 7/. from the figures in my paper, and 
the cost of his oven is diminished by 14/. from the figures 
in Mr. Dixon’s paper, with an inference attached to each 
error that my cost is yet too low, and his too high. 

Arguing from these erroneous data the conclusion 
would, of course, be wrong without further error, but 
its wrongness is magnified by further errors of still greater 
importance, which multiply into the first errors. The 

roduction of the Simon-Carvés oven as given by Mr. 
Jixon, for 215 days, shows 1.01 tons of coke nearly per 
day, the production of my oven is 1.09 tons of coke per 
day. The production of both kinds of ovens may be in- 
creased considerably by reheating arrangements. In the 
beehive form of ovens, whether converted to my process 
or not, there is no doubt that by Mr. Cochrane’s, or some 
other analogous plan, with greater facility than in the 
Simon-Carrés oven, and with less risk to the oven itself, 
owing to the more direct application of the heat, the time 
of coking may be materially shortened, and the daily yield 
therefore increased. Assuming, however, that only the 
same shortening of the process occurs in both ovens, the 
production would be of course in the direct ratio of 
the present production. Mr. Simon states in his post- 
script that the time of coking will be reduced from 72 to 








48 hours; taking Mr. Dixon’s figures this would give 
1.515tons production per oven per day in the Simon- 
Carves oven, and on the same basis my oven would give 
1.64 tons per oven per day. In Mr. Simon’s calculation, 
however, * puts it at 730 tons a year, instead of 553 for 
his oven, and puts mine at 320 tons instead of 600. If Mr. 
Simon will correct his figuresin the manner I have indi- 
cated he will find that he had very conclusively proved my 
case, not his own. 

I donot want to attack Mr. Simon or his process, I am 
most anxious that the attention of coke manufacturers 
should be directed to the importance of recovering their 
bye-products, and he does this by his advertisements, 
and other efforts very effectually indeed, promising, how- 
ever, I fear, a little too much. His process is of consider- 
able value, and there is plenty of room for us both ; but 
without any attack on his process, I must in justice to 
myself make some further reference to the comparisons 
he has made between the two processes. 

I gave in my paper a Table to show the profit derivable 
from working with the smallest yield of products; Mr. 
Simon refers to this as if I had given it as the regular 
yield I get, and then compares his yield with it, as if he 
was making a fair comparison; this requires only to be 
pointed out. Next he says, and in a paragraph of special 
contrast between the two processes, ‘‘ that instead of 
100 tons of coke obtained in the beehive oven, Mr. Dixon 
obtained from the same quantity of coal 128 tons.” This 
is a very rash statement. Mr. Dixon says distinctly ‘‘I 
find the yield 15 per cent. more.” Mr. Simon’s advertise- 
ments state it at 25 per cent., and his letter at 28 per cent., 
absolutely without any authority whatever which I can 
find. At Tudhoe Grange the yield in my ovens averaged, 
since May last, 69.78 per cent. At Peases’ West the 
Simon-Carvés ovens, with admittedly 3 or 4 per cent. of 
water, gave 77.03 per cent. Where is there room, even 
without correction for water, for Mr. Dixon’s 15 per cent., 
as against this result, to say nothing of the 25 per cent. 
advertised or the 28 per cent. Mr. Simon now claims ? 

Mr. Simon discredits the value of the oil produced by 
my process, and says his products are eagerly purchased. 
Well, our products are sold without difficulty at the price 
stated, and this is as good as eagerness in the end. Mr. 
Aitken said he never had any difficulty in selling the 
same oil at a higher price, and we confidently expect a 
higher price for ours. I was many years ago a manufac- 
turer of ammonia salts, and I should have been by no 
means willing, with all allowance for enhanced prices since, 
to purchase liquor of 6 to 7 Twaddel at anything like the 
price stated by Mr. Simon. I think at a good many 
gas works they would like to have a visit from Mr. 
Simon’s buyer. 

There is one point in Mr. Simon’s letter I have not 
yet replied to. I reserved it for the end because I per- 
fectly agree with him about it. He says in his third 
paragraph that such apparatus as he considers necessary 
for his process, or ‘‘ as is considered necessary in any good 
gas works,” cannot be erected at the cost I have stated, 
as the cost of my recovery plant. That is so; we know 
it. Mr. Simon’s condensing appliances are incomparably 
more elaborate than mine; but Mr. Simon omits to ob- 
serve the fact that in a gas works the object is to purify 
the gas, and plant adequate for that purpose is indis- 
pensable, but in a process where the mere recovery of 
bye-products is the ultimate object, the proportion 
of condensing plant required, is dependent upon the 
value of the ‘products obtainable by increased propor- 
tions, in relation to the capital expenditure. 1 know 
that in every installation of my process both oil and 
ammonia extracted from the oven, and which could be 
extracted from the gas by proper treatment, are yet 
wasted. The prevention of this minor waste may very 
properly follow the prevention of a still greater waste, 
but does not necessarily accompany it. If I could find 
a coke manufacturer willing to spend, say five thousand 
pounds on recovery of bye-products, I would point out 
that, if at an expenditure of 20/. per oven he could con- 
vert 250 ovens, and recover as Mr. Pattinson estimates 
3143 gallons of oil, and 3928 pounds of ammonia as sul- 
phate per day, or even half or a quarter of that quantity, 
it would be a better investment than an equal expen- 
diture on a plant of twenty-five Simon-Carvés ovens, 
which might, with much more apparatus, make a more 
perfect recovery per ton, but, dealing with only one-tenth 
of the quantity of coal, could only give, with the most 
perfect condensation, at most 200 gallons of tar and 
700 pounds of ammonia; and while there were other 
ovens to convert I would advise that the great waste 
should be first dealt with, and refinements for recovery 
of less waste should follow. 

In conclusion, I desire to correct an impression which 
may possibly arise from a cursory reading of my letter, 
namely, that I accept lower ground for my process than I 
assign to the Simon-Carvé process. I do not so. I be- 
lieve that by the very efficient assistance rendered to me 
in the development of my first crude idea, we have now 
a better process in every respect than any I have heard of. 

Apologising for the length of my letter, and to Mr. 
Simon if, in the heat of controversy, I have written any- 
thing I ought to have omitted. 

I am, Sir, yours, &c., 
J. JAMESON, 

Akenside Hill, Newcastle-on-Tyne, 

September 29, 1883. 








LOCOMOTIVES FOR STEEP INCLINES. 
To THE EpiTor oF ENGINEERING. 
Srzn,—We have read with much interest the description 
given by Mr. Brunner, in your issue of September 14th, 
of the engines in use on the Uto Mountain. Mr. Brunner is 
perhaps not aware that several of the street tramway lines 
in England are quite as steep as the Uto line, and that some 
of them are successfully worked by engines which have been 











carefully studied in order to prevent all possibility of acci- 
dent when descending the inclines. The counter-pressure 
brake, though perhaps suitable for the line described, 
would not be the best arrangement for working a line 
similar to the one referred to at Huddersfield. For work- 
ing such a line we have, for some years, fitted our tram- 
way locomotives as follows, and have never heard of one 
instance when control of the speed was lost in descending 
inclines : 

1. A powerful hand brake applied to all the wheels, 
which can be adjusted to permit the required speed of 
descent. 

2. A steam brake, the valve of which is operated by the 
driver’s foot, and which when applied immediately stops 
the engine. 

3. A governor actuating the steam brake, so that if the 
driver allows too great a speed to be attained, the steam 
brake is automatically applied, and the speed controlled. 

4. A connexion to the car-brake, which may be applied 
if required, but with an engine of reasonable weight this is 
not necessary. 

5. Thereversing lever, which can be used as a last 
resource. 

We consider the use of sand on agrooved rail objection- 
able, as, by filling the grooves, it seriously increases the 
traction. 

For several years we have fitted arrangements for 
applying water to rails with satisfactory results, as 
it not only increases the adhesion by cleaning the metals, 
but at the same time materially reduces the friction in 
the grooves. 

Although it would appear that, as Mr. Brunner states, 
more adhesion is required to take a load up an incline 
than to control its descent, yet as a fact we know of several 
instances where a light tramway locomotive has succeeded 
in taking a car up a steep gradient, but has entirely lost 
command of its descent, to the great danger of the public. 

We hope you will find space for this letter, as, although, 
no doubt the German engine referred to by Mr. Brunner 
is suitably designed for its work, some engineers in Eng- 
land also ‘* know what they are about,” and have success- 
fully grappled with the problem of working steep 
gradients safely under perhaps even more unfavourable 
circumstances than occur on the Uto Mountain. 

Your obedient Servants, 
MERRYWEATHER AND Sons. 
London, September 18, 1883. 








VERTICAL FIREBOX CROWNS. 
To THE EDITOR OF ENGINEERING. 

Srr,—I am not aware of any reliable experiments ever 
having been made of the above important parts of vertical 
boilers. For many years it was the practice in marine 
engineering to make both shell and firebox crowns cam- 


bered. The first I believe to be a great mistake. After 
several months’ calculation and consideration of the 


matter I have come to the conclusion that the shell 
crowns should in all cases be flat and not too rigidly 
stayed, and the firebox crowns cambered to a radius equal 
to their diameter. Several marine fireboxes I have 
altered in design, even when well stayed, to a curved 
shape with important (but often times overlooked) advan- 
tages. With regard to ordinary vertical boiler crowns, 
when cambered, it appears they are amply strong enough 
for all ordinary pressures, but for large plates (say from 
5 ft. to 7 ft. in diameter) flat places sometimes occur, and 
in which case the tendency is for them to flatten still 
further, and in tall boxes, with say from 5 to 16 cross 
tubes, this flattening cannot be readily seen from the 
inside ; for this reason alone, I think it is advisable in all 
such cases to provide stays equal to two-thirds of the total 
collapsing pressure, leaving only one-third on the cam- 
bered plate. 
Yours truly, 


Birmingham, September 18, 1883. CURVE. 








THETIRoN Mines or EtBA.—These mines have been leased 
by the Italian Government to a syndicate represented 
by the Bank of Italy, for a period of three years, which 
will expire on June 1, 1884. By the terms of the contract, 
the quantity of ore sold is limited to 200,000 tons annually. 
Half of this is taken by England, and the rest is divided 
between France and Italy. The mining work is carried 
on with great care and economy, and no utilisable morsel 
of the ore is lost. The small pieces, varying in size from 
the dimensions of a hazel-nut to those of a grain of sand, 
are collected and washed in sea-water ; and the greater 
portion of the English export consists of this easily worked 
material ; 680 free labourers are employed in the mines, 
and the work connected with them, at 2 lire (1s. 8d.) per 
day, while the convict prison of Porto Ferrajo contributes 
250 prisoners, who receive about half the sum, a portion 
of it being in bread. 





New Cock aT WaASHINGTON.—A clock of peculiar con- 
struction has been manufactured for the United States 
Signal Service Bureau at Washington. The case is of brass, 
and allows the swing of a pendulum 39 in. long; it is air- 
tight, and admits of the air being exhausted, and the move- 
ment run ina vacuum, thus obviating any possibility of 
variation due to atmosphericchanges. An electrical attach- 
ment is connected with the movements, by means of which 
the clock is wound as it runs, so that there is not the usual 
liability to variation arising from the differing conditions 
of the mainspring. This is accomplished by alternately 
breaking and closing an electric current. The motion thus 
obtained and the power of the current are used to re-wind 
the spring by means of a worm and other mechanism. The 
winding keeps exact pace with the running, and the 
slightest deviation from this standard is shown on an indi- 
cator. The train is jewelled, and is therefore little affected 
by friction. 
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POULSOM’S GRAIN ELEVATOR. 


Ovr attention has recently been called to a very 
novel and practical construction of elevator for dis- 
charging bulk grain from steamers, the immense 
quantity of such grain imported into this country from 
the United States rendering the operation of discharg- 
ing a very important one. The port of Liverpool is 
the chief seat of this industry, hence the apparatus 
referred to has been specially designed to meet the 
practice of that port, though it is equally applicable 
to other places, with modifications or additions. 
Until recently it was the practice to unload the grain 
by manual labour known as “ bushelling,” requiring a 
staff of from twenty-four to thirty men, by which 
means about 20 tons an hour could be dealt with. Over- 
time increased the cost very considerably. It there- 
fore becaane a matter of the utmost importance to the 
shipping interest that an increased rate of discharge 
should be attained, and this could only be effected by 
means of mechanical appliances. Many efforts have 
been made and much expense incurred in endeavouring 
to accomplish this purpose. Fixed elevators were 
erected at Birkenhead and at Waterloo Docks, Liver- 
pool, by the Mersey Docks and Harbour Board, but 
they were not fully applicable to the requirements of 
the trade, inasmuch as all steamers could not use these 
particular docks ; moreover, the docks being crowded 
with vessels did not admit of the steamer being moved 
underneath the elevator after being once berthed. 

The elevator we illustrate is the invention of Mr. 
W. Poulsom, of Liverpool, and was first brought into 
use at the beginning of 1880, during which year it was 
improved by Captain J. Stanhope, of Liverpool. The 
advantages claimed for the arrangement are numerous, 
and will be referred to hereafter. The machine is port- 
able, being carried ona barge about 60 ft. long, 14 ft. 
beam, and 6 ft. deep, and when not in use it is stored 
away under hatches. When required for work it is 
raised from the barge by the ship’s gear and winch, 
and lowered into the hatchway, the whole being 
secured on two beams placed over the combings. A 
small engine with cylinders 6 in. in diameter and 8 in. 
stroke is also laid on deck, and coupled to the driving 
wheel of the elevator by means of detachable driving 
chain. The steam is conveyed to the engine by 
flexible steam hose from the boiler on the barge lying 
outside. When necessary the elevator barge can lie 
outside other barges for the convenience of the 
steamer, the grain being discharged at the same time. 

The apparatus consists of two long wooden trunks, 
each being provided with a leg which acts telescopically 
and automatically, lowering itself into the grain 
according to requirements. By this means the grain 
is taken from each side of the ship at the same time, 
the screw-shaft tunnel or fore-and-aft bulkhead form- 
ing no obstacle. The grain is delivered from a 
stationary shoot near the top of the machine, and con- 
veyed ashore by means of endless portable conveyer 
belts to a distance of 100 ft., the whole being driven 
by small engine referred to. 

The grain may also be delivered over the side into 
small craft ; the weighing when necessary being done 
on the ship’s deck. A large hopper is supplied by 
means of a short conveyer, the grain being drawn 
therefrom into scales placed underneath. 

The whole apparatus can be fixed ready for work in 
less than an hour, and does not require any further 
raising or lowering until taken out.> It will discharge 

rain at the rate of 60 tons an hour at commencement, 
but, as is well known, this is reduced when trimming 
in the ship’s hold and cleaning up, bringing the ave- 
rage down to 50 tons an hour. 

A very important advantage in the arrangement is 
that, being secured to the hatch, the machine is not 
affected with the listing of the ship, and can therefore 
be kept at work at any angle. Either half of the ma- 
chine can be worked separately, and thus the vessel 
can be brought upright by working one leg only. 

These machines are now used extensively in the port 
of Liverpool, being owned and worked by the Liver- 
pool Grain Elevator Company, Limited, who make it a 
special business. The quantity of grain discharged by 
this company, and with the apparatus described, has 
risen from 21,000 tons in the half-year ending June, 
a to 200,000 tons in the half-year ending June, 

883. 

Fig. 1, page 315, is a sectional elevation showing 
the internal construction of the machine. The two 
frames or trunks are constructed of timber, the corners 
protected with angle iron, and the bodies stiffened 
with rolled steel plates. Wrought-iron stays are added 
to strengthen the whole framework. Each frame A A 
ts provided with a leg B, which is suspended on a pair 
of frames C and is raised by means of two steel wire 
ropes D and the barrel E; the latter being worked 
with internal gear from outside by placing a catch 
wheel and crane handle on the shaft F. By raising 
the pawl when working, the full weight of the leg 
is allowed to rest on the grain, and it will then auto- 
matically lower itself until it reaches the bottom of 
the ship, having a traverse of 21 ft. The frames C 
move in the channels G constructed of angle iron, and 
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itis this novel arrangement which enables the leg to 
act telescopically. The buckets are made from sheet 
steel 1] in. by 44 in. by 5} in. deep, and are secured 
by the ends between a pair of detachable chains, a 
special flanged link H being placed at every fourth 
link. A chain race is provided inside, lined with 


steel plate, for the chain to work in, and to pre- | 
| and of a capacity of 120 tons an hour, but about half 


| the usual size; this is for the large grain warehouses 


vent the chain from swinging when the ship or 
elevator leg is not upright. By this means the buckets 
are kept in a true course and are prevented from foul- 
ing each other. Tension gear at I will take up the 
slack chain. Special wheels are used to suit the chain. 


The shafts are of steel, having bell-metal bearings. | 


Grates are fitted to the bottom of the legs J made 


from steel of a Y section, to prevent pieces of timber | 
or other material from getting into the machine. The | 


grain is raised by the buckets and delivered over the 
top wheels K, and into the hopper L coming out of the 
shoot or opening M. The grain then drops on por- 
table conveyers (accordimg to distance required) pro- 
vided with receiving hoppers, and is thus conveyed 
into the adjoining sheds, and delivered in large heaps 
of from 200 to 1000 tons as shown in our top illustra- 
tion on page 318. 

Fig. 2 is a section showing the arrangements of 


travelling band ; from this figure it will be seen that | 


it is moved between the inclined and free running 


rollers, placed at intervals on each side of the trough, | 


and so spaced as to allow the belt to receive and to re- 
tain the grain. 
of horizontal carrying rollers underneath. Fig. 3 isa 
perspective view of a conveyer. The belting is made 


of cotton. The conveyers are connected to the machine | for the process when dealing with eriall masses should 


by means of a swivel device, which enables them to 
be placed at considerable angles to the ship. 


The bottom illustration on page 318 shows the | 
when | 


general appearance of elevator on deck, 
fixed with small engine coupled to drive the chain 
wheel. The spur gear connecting the two trunks is 
shown at the head of the machine. Fig. 4 shows 
sectional positions of elevator barge, steamer, and 
shed ; with general appearance of elevator, small 
engine, &c., when at work delivering grain into a 
shed. The dotted lines show the method of weighing 
on deck and shooting grain in bulk into small craft 
laying outside, or into sacks for storing. The long 
plates N fitted outside the trunks have holes drilled 


and tapped in them placed Sin. apart, so that the | 
machine can be lowered into the hatch according to 


the quantity of grain in the ship, and secured to the 
beams with angle brackets. 
The length of an elevator when closed is 28 ft., and 





In retiring the belt lies flat on the set | 








each half weighs 344 cwt. It will unload a steamer 
40 ft. deep, and deliver the grain on the quay, in a 


| pile 15 ft. high, to any distance up to 100 ft. 


The manufacturers are Messrs. S. 8. Stott and Co., 


| of Laneside Foundry, Haslingden, near Manchester, 
| who have for'some years made elevators their speciality. 


The same firm has recently built one with steel buckets. 


at Birkenhead, owned by the Mersey Docks and Har- 
bour Board. Messrs, Stott and Co. are also adapting 
the same principle to a number of oxide elevators for 
the gas works of Birmingham, Lincoln, &c., and also 
for other purposes. We shall probably refer to these 
modifications hereafter. 





CENTRE CRANE FOR BESSEMER PLANT. 
On a New Form of Centre Crane for Bessemer Plant.* 
By T. Wricutson, M. Inst. C.E., Stockton-on-Tees. 
THE success of the Bessemer process in the manufacture 
of steel was in no small degree owing to the fact that the 
inventor of that process fully developed the mechanical 
arrangements which were essential to its success, and for 
many years Sir Henry Bessemer’s appliances were alone 
used, for the sufficient reason that they were well adapted 
to the requirements of the time. : 
During the last few years, and especially since the 
introduction of the Thomas-Gilchrist process, increased 
quantities of steel and larger quantities of slag have to 
be dealt with. Instead of blows of three or four tons, we 


| now have to deal with twelve to fifteen tons of material ; 


and it is to be expected that appliances which were ample 


require reconsideration when much larger weights have 
to be manipulated. 

In the Bessemer process the centre crane has always 
been considered one of the most important appliances. 
The molten steel is poured from the converters into the 
ladle supported by this crane. The ladle must be capable 
of motion in several directions in order to fulfil its func- 
tions, 

1. To accommodate itself to the tipping motion of the 
converter, it must be able to move vertically up and down 
a few feet. . 

2. For the same object it must be capable of a hori- 
zontal motion for a few feet. 

8. It must be able to move round horizontally at a con- 
siderable radius, so as to discharge successively into the 
ingot moulds placed round the pit. ad 

The ordinary method of accomplishing these conditions 
is to have a large hydraulic ram working in a vertical 


* Paper read before the Iron and Steel Institute at 


| Middlesbrough. 
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cylinder. On the top of this ram is supported a long 
platform, on one end of which is placed the ladle, and at 
the other end a counterpoise, which balances a portion of 
the weight of the ladle. 

The vertical motion of the crane is secured by the 
direct action of the water on the ram. The horizontal 
motion is effected either by a water cylinder or by hand- 
power gearing. The circular motion is obtained either by 
working a pinion into a large wheel fixed on the top of 
the ram by a hydraulic turning cylinder, or simply by a 
chain attached to the end of the platform and pulled by 
hand. 

It will be readily seen that where there are such large 
masses of highly heated material to deal with as we have 


in a Bessemer pit, it is desirable to make the pit as large | 


as practicable, to keep the hot ladle and ingots as far 
from the machinery and men as possible, and to avoid the 


necessity of the hurried operations incident to a cramped | 


arrangement. 


The original Bessemer crane has been increased in rake | 


to meet these requirements, but owing to its princivle of 


construction, the strain upon the ram, with an over- | 


hanging weight of increased amount and _ increased 


distance from the centre, becomes so great that its safety | 


is questionable. The breakage of a centre crane ram 


involves great loss in stoppage of works, and what is of | 


greater consequence, danger to the men who are near, 


These considerations led the writer some time ago to | 


look into the question of the centre crane, with a view to 
getting rid, in whole or in part, of the obnoxious break- 
ing strains, and while enabling greatly increased rake, to 
maintain generally the conditions of structure first settled 


by Sir Henry Bessemer, and which it appears undesirable | 
| 


to alter. 


A reference to the illustration on the preceding page | 


will show how the balancing of the strains is effected. 

A strong wrought-iron post is carried from a socket in 
the foundation to a socket in the roof. This post is 
enlarged in diameter at its lower portion. A cylinder 
works up and down upon this part, the top gland of the 


cylinder working on the smaller diameter, and the bottom | 
Thus | 
when water is admitted into the cylinder through a hole | 
in the post, the cylinder itself rises with a lifting power | 


gland working in the larger diameter of the post. 


equal to the difference of the two areas of the post multi- 
plied by the effective pressure of the water. 
flattening one side of the post at the larger diameter, and 
adapting the lower gland-box to this form, a sliding key 
arrangement is produced, so that for horizontal rotation 
the cylinder and post move round together. 


Two steel trunnions are mounted upon this cylinder, | 
and the platform for supporting the ladle is poised upon | 
these in such a way that a very slight rocking motion of | 


the platform upon these trunnions can take place. The 
platform is made very rigid by trussing, and half the 
maximum weight of steel to be lifted in the ladle is 
balanced by a fixed counterweight at the opposite end of 
the platform. 


We have still left one half the weight of the steel un- | 
balanced, the effect of which we wish to neutralise or | 
To accom- | 
plish this, chains are led from each end of the girders | 


remove to another portion of the structure. 


forming the platform over sheaves fixed in a strong 


frame at the top, and forming part of the crane-post im- | 


mediately under the top socket, so that the sheave frame 
can rotate horizontally with the crane-post and cylinder. 
The two sets of chains, after passing over their respective 
sheaves, descend to a heavy balanceweight of annular 
form surrounding the upper portion of the crane-post, 
which acts as its guide, the point of connexion of both sets 


of chains being the same, and in a plane passing through | 


the centre of gravity of the weight, so that it may hang 
indifferently on either one or the other set of chains. 

Let us first imagine the ladle half full of steel. It is 
obvious that the fixed counterweight at the opposite end 
of the platform balances this amount of steel, and the 
annular balance distributes its weight equally between 
the two sets of chains, neutralising so much of the dead 
weight of the platform, and thus saving so much water 
pressure in the cylinder. 
ladle to be filled with steel. Half the total weight of 
steel then becomes preponderant, and tends to bring down 
the ladle end of the platform. This, however, cannot 


take place, owing to the rigidity of the platform, without | 
The | 


the opposite end being raised to an equal extent. 
depression of the ladle end therefore tightens its chains, 
while the elevation of the opposite end slackens its chains. 
By this means the whole weight of the annular balance 
comes on the tight chains at the ladle end, and fthus 
automatically any preponderant weight in the ladle is 
balanced. 


As the steel is run into the ingot moulds the prepon.- | 


derance becomes less, until, when more than half is run 


out, the preponderance is transferred to the opposite end | 


of the platform. As this takes place the opposite chains 
are tightened by the action of the fixed balanceweight, 
until, by the time the whole of the steel has run out of the 
ladle, the entire weight of the annular balance is hanging 
on the set of chains opposite to the ladle, and in fact 
balances the whole effect of the fixed weight on the 
platform. his transmission of the forces is entirely 
automatic ; the annular balance, by means of this special 
mechanical arrangement, divides its weight between the 
two ends of the platform in the exact proportions required 
to maintain equilibrium, and this without affecting any 
of the other motions of the crane which may be going on 
at the same time. 

In the crane lately erected by Messrs. Head, Wright- 
son, and Co., for the North-Eastern Steel Company, on 
this principle, 15 tons at a rake of 26 ft. is capable of 
being lifted and turned. The horizontal strains on the 
crane-post are brought as close as possible to the top and 
bottom, and the maximum horizontal strain at the top 


Further, by | 


Secondly, let us suppose the | 


support does not exceed 4} tons. A few well-arranged 
tie-rods in the roof is all the support necessary to meet so 
small a strain. 

On the other hand, the costly underground foundations 
are unnecessary, as the footsteps supporting the crane 
}can be on the level of the casting pit, all the machine 
| being above ground, and the parts visible and readily 
accessible. 

The water pressure is admitted and the exhaust water 
returned through an ordinary revolving joint at the top 
of the post immediately above the socket. A hole drilled 
through the centre of the post admits the water to the 
cylinder at the point where the enlargement of the post 
takes place. 
| In place of the annular balanceweight a small hydraulic 
| cylinder can be substituted, which with a constant pres- 
sure would effect the balancing, as in the case of the 
weight; or the chains can be carried down, passed under 
| the sheaves at the foot of the post, and returned to the 
main cylinder or to the platform ; but the balanceweight 
appears preferable on account of its simplicity. It also 
effects a distinct saving of water. 

The advantages claimed for this system are : 

1. The obtaining of a much greater rake, thus enabling 
a much larger, safer, and more convenient pit to be used. 

2. The foundations are much less costly, and the 
| machinery is all visible and accessible, not being sunk in 
deep pits, as in other cranes. 

3. There is a large saving of high-pressure water as 
compared with the ordinary English form, where the size 
of ram must be in excess of the area required for lifting, 
in order to provide strength to resist the great breaking 
strain brought upon the ram by the overhanging weight. 

4. The turning of the whole crane is very easy, being 
on asteel pivot, the cylinder and post moving together, 
instead of (as is frequently the case) the ram _ being 
wrenched round inside the glands, in which latter case the 
custom is to keep moving the ram up and down as it 
revolves, to prevent the packing getting jammed. The 
large loss of costly high-pressure water due to this 
necessity is entirely obviated in this crane. 











LAUNCHES AND TRIAL TRIPS. 

THE steam trawler Gipsy, recently built at Aberdeen 
by Messrs. John Duthie, Sons, and Co., and engined by 
Messrs. Hall, Russell, and Co., went on her trial trip on 
Saturday, the 22nd ultimo. On the measured mile she 
made a speed of fully 12 knots per hour, even in a strong 
contending gale. 


On Tuesday, 25th of September, the screw steamer 
Dunbar Castle, built and engined by Messrs. Barclay, 
Curle, and Co., Glasgow, for Messrs. Donald Currie 
and Co.’s ‘f Castle” Mail Packets Company, had her 
| official trial trip on the Firth of Clyde. The speed 
attained was 14 knots in excess of what was contracted 
for. Both the Dunbar Castle and her sister ship, the 
Methuen Castle, which is still in the builders’ hands, 
are intended for the South and East African trade. 


| Last week the rew screw steamer Orione, the second | 
of three vessels of 4000 tons each, contracted for by 
Messrs. Napier and Sons, Glasgow, had her trial trip on 
the Clyde. Built for the Societa Italiana di Trasporti 
Marittimi Raggio, and Co., Geneva, and intended for a 
| fast and superior passenger service between that city and 
the River Plate, the Orione is a vessel constructed on | 
very fine lines, and is fitted with aset of three-cylinder | 
compound engines capable of indicating 45,000 horse- 
| power, steam being supplied by four double steel boilers 
| designed for a working pressure of 100 lb. per square inch. 
| The specified speed was 15 knots per hour on light draught, 

and 14 knots when loaded. At the light-draught trial a 
| mean speed of 15.95 knots was attained, and when deeply 
| laden the Orione steamed from the Cloch Light, round 

Ailsa Craig, and back at a mean speed of 15.1 knots, or 
| fully a knot per hour over the contract speed, the engines 
—w steadily at 75 revolutions per minute without a 
| hitch. 





The screw steamer Clan Macpherson, one of the largest 
and most highly finished vessels, carrying the flag of the 
“Clan” Line, went down the Clyde last Saturday on an 
experimental cruise. Built by Messrs. Napier, Shanks, 
and Bell, and engined by Mr. David Rowan, Glasgow, 
she is a steel vessel of 3880 tons gross, measuring 380 ft. 
by 43 ft. by 30 ft. 6 in. She has a cellular double bottom, 
six water-tight bulkheads, steel main deck, and upper deck 
of steel and teakwood. The engines, which indicate | 
about 3500 horse-power, have cylinders of 48 in. and 86 in. 
diameter respectively, with stroke of 5 ft., the working 
steam pressure being 85 lb. per square inch. They were 
not tested to their utmost capacity at the trial trip, but 
| when working at sea they are expected to give a speed of 
| 135 knots per hour. 





The handsome twin-screw steamer Princessa Isabel, 
} built and engined by Messrs. Blackwood and Gordon, 
| Port-Glasgow, had her official trial trip on Saturday, 
| 29th ultimo, when she attained a mean speed of fully 124 
| knots per hour. Measuring 200 ft. by 28 ft. by 9 ft. 6 in., 
|and fitted with compound engines of 135 horse-power 
| nominal, the vessel has been specially built for the trade 
| on the River Amazon, and is the property of the Amazon 

Steam Navigation Company, of London. 

On the same day the screw steamer Rathlee, built by 
Messrs. John Fullerton and Co., Paisley, and engined by 
| Messrs. J. and T. Young, Ayr, had her trial trip on the | 
| Clyde. Owned by Messrs. J. Wingate and Co., Liver- 
| pool, and intended for the trade between that port and 





j and sellers near. 


Ballina, the Rathlee is a vessel of 350 tons, and is fitted 
with compound engines of 50 horse-power nominal. She 
attained on trial the speed of 11 knots per hour, 


NOTES FROM THE NORTH. 
GLAsGow, Wednesday, 

Glasgow Pig-Iron Market.—There was a strong market 
last Thursday forenoon, the price reaching 46s. 8d. cash, 
but in the afternoon it eased away, and as low as 46s, 44d, 
was accepted, the close being 46s. 54d. cash. Friday's 
warrant market was again strong, and prices improved 
to the extent of 24d. per ton, and closed for the week at 
6d. in advance of the closing quotations of the preceding 
week. There were transactions in the morning at from 
46s. 54d. up to 46s. 7d. cash, also at 46s. 74d. up to 46s. 9d. 
one month, the close being buyers at 46s. 7d. cash and 
46s. 9d. one month, with sellers near. Business was done 
in the afternoon at from 46s. 6d. up to 46s. 74d. cash, also 
at 46s. 8d. up to 46s. 9$d. one month, with buyers at the 
close offering 46s. 7d. cash and 46s. 9d. one month, and 
sellers wanting 4d. per ton higher. ‘The market opened 
very strong on Monday, and there was an advance in 
prices to the extent of 24d. per ton, almost the whole of 
which was lost, however, before the close, as sellers 
became more plentiful. Business was reported in the 
course of the forenoon at from 46s. 7d. up to 46s. 94d, 
cash, also at 46s, 9d. up to 46s. 114d. one month, 
and at the close of the market there were buyers 
offering 46s. 9d. cash and 46s. 114d. one month, with 
sellers near. The afternoon market was easier, and 
transactions were reported at 46s. 94d. down to 46s. 74d, 
cash, also at 46s. 114d. down to 46s. 10d. one month, 
with sellers at the close wanting 46s. 74d. cash and 
46s. 10d. one month, and buyers near. Yesterday's 
market was dull, and sellers pressed their iron on buyers, 
with the result of bringing down prices to the extent of 
34d. per ton, or fully one-half of last week’s gain, 
Transactions were reported during the forenoon at frot 
46s. 7d. down to 46s. 5d. cash, also at 46s. 9d. down td 
46s. 74d. one month, and at the close there were sellers 
asking 46s. 5)d. cash and 46s. 74d. one month, with 
buyers near. Some sales were made in the afternoon at 
46s. 44d., 46s. 3d., and 46s. 4d. cash, also at 46s. 7d., 
46s. 6d., and 46s. 64d. one month, with sellers near, the 
close being buyers at 46s. 4d. cash and 46s. 64d. one month, 
Business was done this forenoon a 
46s. 3$d. up to 46s. 54d. cash, also at 46s, 74d. one month 
closing with buyersat 46s, 54d. cash and 46s. 74d. one month, 
and sellersnear. In the afternoon there were transactions 
at from 46s. 64d. up to 46s. 74d. cash, also at 46s. 8d. to 
46s, 94d. one month, and subsequently there were sellers at 
46s. 7d. cash and 46s, 9d. one month, with buyers near. 
The feeling in the trade is not just as buoyant as it was 
at the end of last week, but many of the merchants 
and brokers are of opinion that there is a likeli- 
hood of a fair amount of activity prevailing for a 
time. <A few orders have been received lately for specu- 


| lators, combined with which some members of the trade 


have been reducing their oversales. Some rumours have 
lately prevailed to the effect that one or more of the 
Scotch ironmasters had resolved upon reducing their pro- 
duction of pig iron, but it does not seem as if anything in 
that direction had yet been resolved upon, certainly no- 
thing has yet publicly transpired in the shape of overt 
action. One of the Glengarnock blast furnaces was blown 
out last week for alteration, and it is likely that another 
wil follow ina few days at the same works. As it is 
there are now 114 furnaces in actual operation, as against 
107 at this time last year. The shipping demand is almost 
entirely confined to the supply of immediate wants. Last 
week the shipments for all Scotch ports amounted to 

3,238 tons, as compared with 15,023 tons in the corre- 


od, 
sponding week of last year. Most of the foundries and 


| malleable iron works are well provided with orders sufti- 


cient to keep them occupied for the next three months, 
but beyond that time the present prospects are not very 
bright. Want of animation is still the rule in the hema- 
tite pig iron trade, the foreign demand being exceedingly 
quiet. The quotation for the usual proportions of Nos. 1, 
2, and 3 brands, f.o.b. at Cumberland ports is 48s. 6d. 
per ton. The stock of pig iron in Messrs. Connal and Co.'s 
public warrant stores stood yesterday at 588,773 tons. 


Clyde Shipbuilding Trade.—The remarkable briskness 
of the shipbuilding trade on the Clyde, which has been 
the characteristic of the past three years, seems to have 
reached its height during the half-year ending with July. 
In August there was a slight decrease in the output, as 
contrasted with that of the corresponding month of last 
year, and in the month of September the decrease, as con- 
trasted with the tonnage launched in the same month 
last year, was 6320 tons. At the end of July the total 
increase on the seven months was 30,337 tons, while the 
total increase on the nine months, ending on Saturday 
last, was only 21,530 tons. Last month’s output greatly 
exceeded that of any other corresponding month. The 
extent to which shipbuilding has been carried on upon the 
Clyde during the past three years will be seen by com- 
parison with the output in 1874, which, up till 1881, was 
considered to be a period of extra briskness in the trade. 
The total tonnage launched in the three-quarters of 1881 
exceeded by about 50,000 tons that of 1874, while the same 
period of 1882 showed 76,660 tons of increase, and that 
of the present year shows 98,190 tons of increase, or fully 
50 per cent. more than the output of 1874. During last 
month twenty-three vessels of a total of 32,080 tons were 
launched; and over the nine months of the year 220 
vessels of a total of 292,690 tons. A number of the vessels 
put into the water in the course of the past month were of 
large size, ranging up to 4050 tons. There was a large 
amount of sailing tonnage included in the months’ 
launches, vessels ranging up to 1700 and 1800 tons. 


Large Pumping Engine—The Messrs, A, Barclay 
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and Son, Kilmarnock, have long been famed for their 
pumping engines, and have made several very large ones. 
They are at present engaged on two sets which when 
completed will, it is thought, be the largest pumping 
engines in the kingdom. They are to be used in pumping 
the water out of the railway tunnel in course af formation 
under the Mersey, between Liverpool and Birkenhead. At 
present there are four sets of pumps on each side which 
pump 4000 gallons each per minute or 8000 in all. The 
two sets that are being made at Kilmarnock will pump as 
muchas the other eight, or 4000 gallons each set per minute. 
Some idea of their size and strength may be gathered 
from the fact that the plunger or ram is 40 in. in diameter 
with a 15ft. stroke. This makes five strokes per minute. 
To work these plungers there are two compound over- 
hanging beam engines, the same as those patented by 
Mr. Andrew Barclay twenty years ago, and of 150 horse- 
power each, The clack valves are of brass and weigh 
about 24 ewt. each, while the cast iron clack seats weigh 
from 14 to 15 tons each, and the ram itself is 10 tons in 
weight. In all, there will be over 200 tons of metal in 
each set. They are so far complete that lately inspectors 
from London and Liverpool, sent by the company, 
examined the working parts under water pressure and 
passed them. The engines are for the Mersey Tunnel 
Company, and the contractor for the tunnel is Mr. John 
Waddell, Edinburgh, who is one of the largest contractors 
of the kind in the country. 


Telegraphic Extension in the North.—Arrangements have 
been made for an important extension of telegraphic 
facilities to Shetland and the North of Scotland from the 
Aberdeen centre. Operations will be commenced at an 
early date for erecting a new land wire from Aberdeen to 
Buckie, whence a telegraph cable will carry the service 
to Shetland. There will be a second cable from Buckie 
to Wick, the object of the double service being to permit 
of direct communication between Wick and Shetland and 
the south, instead of, as at present, by way of Inverness, 
where delays in transmission frequently take place. It is 
also intended to run a new wire between Aberdeen and 
Ellon. Between Aberdeen and London the telegraphic 
service is also being increased by the erection of a new 
wire, which has become necessary in order to meet the in- 
creased traffic. 

Malleable Iron Trade.—There is a dispute in progress 
this week in the Holytown and Motherwell districts 
owing to an announcement of a reduction of wages, in 
sympathy with the reduction just made in the North of 
Kingland. The men decline to fall in with the arrange- 
ment, but it is thought that the dispute will be amicably 


settled. 





NOTES FROM -CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, although the 
market was thinly attended at the opening there was a 
larger assembly than usual before the close. There was, 
however, no improvement in business. Notwithstanding 
the better tone of the Glasgow market there has been a 
dull feeling in trade circles here for the past week. No. 3 
Cleveland iron is obtainable at 39s. per ton for prompt de- 
livery, but as{the pressure for early shipment is not so great, 
a trifle less is acepted. The demand for future delivery is 
no more promising than it has been for several weeks 
past, and No. 3 can be procured over the winter months 
at 38s. 6d. per ton, a few sales at less money being re- 
corded. Discouraging reports from other iron centres and 
the disturbed condition of the labour market tend to 
weaken prices. Advices from America state that there 
is pressure to sell, and native iron has fallen 1 dol. per 
pon Shipments of iron from Middlesbrough continue 
good, 


The Cleveland Ironmasters’ Returns. —This evening (Wed- 
nesday), the Cleveland Ironmasters’ Association issued 
from their offices, at Middlesbrough, the monthly statistics 
showing the make and disposal of pig iron during Sep- 
tember. Of 165 blast furnaces in the North of England, 
118 are in operation. The total make reached 223,114 
tons, a decrease of 10,517 tons on August. The stocks 
of pig iron now stand at 261,900 tons, a decrease of 
13,298 tons on the previous month. The shipments 
reached 94,367 tons. 

The Manufactured Iron Trade.—There is still a good 
demand for manufactured iron for early delivery at 61. 
per ton for plates, and 5/. 10s. for angles. Sales for 
future delivery are difficult to effect owing to the falling 
off of orders for new steamers. 


The Water Supply on Teesside.—The Stockton and 
Middlesbrough Corporations a few years ago purchased 
water works which cost them nearly a million of money, 
and they obtained powers of compulsory purchase mainly 
on the distinct understanding that they would improve 
the quality of the water supplied. They are now pump- 
ing upwards of sixty millions of gallons of water out 
of the River Tees above Darlington, and the quality is 
the same now as it was before the corporations under- 
took to manage the water supply. The pumping limit 
has long been reached, and the corporations are now con- 
templating spending 364,000/. in the construction of com- 
pensiting reservoirs on the Hury and at Blackton. A large 
gravitation scheme is suggested, which will involve an 
outlay of 542,000/. It will be necessary for the corpora- 
tion to go to Parliament at once for additional powers to 
increase the water supply. When there the question of 
continuing to supply what has been termed diluted 
sewage will have to be fully discussed, and something will 
be said about the town of Barnard Castle emptying its 
sewage into the Tees miles above the point at which the 
corporations pump the water out of the river, Mr. 


Mansergh, of London, is engineer to the Water Board, 
and is well able to advise them what course they had best 
pursue to obtain a full supply of pure water. 

The Coal and Coke Trades.—There is a good demand | 
for fuel, and prices are firm. 








NOTES FROM THE SOUTH-WEST. 

Sirhowy Valley and Works.—The wages of all the em- 
ployés of the Tredegar Steel, Iron, and Coal Company 
(Limited), excepting those engaged in and about the col- 
lieries, have been reduced this month 5 per cent. 

Freightage Rates on the Taff Vale Railway.-—A meeting | 
of the directors of the Taff Vale Railway was held at | 
Cardiff on Thursday, Mr. Inskip, the chairman, presid- | 
ing. At a previous meeting, as has already been an- 
nounced, a reduction in the rates for carrying coal over | 
the company’s line of 3-100ths of a penny per ton per mile | 
was decided upon, and it was also agreed to allow a rebate | 
on the bills of the freighters beyond a certain limit. At 
the meeting on Thursday it was proposed to consider 
what this rebate should amount to, but the meeting | 
adjourned without coming to a final decision on the point. | 
The rebate, however, took effect October1. Its precise 
amount will be subsequently determined. | 





Newport.—The steam coal market still maintains a | 
cheerful tone. House coal continues in good demand 
and prices are firm. Last week’s clearances were 53,135 
tons. The shipments of iron, &c., reached a total 5207 
tons to the following destinations: Buenos Ayres, 1240 
tons; Malmo, 350 tons; Para, 659 tons; New York, | 
1670 tons ; and Montreal, 1288 tons. From Bilbao there | 
arrived 12,955 tons of iron ore, and 2425 tons from other 
ports. 


Taff Vale Railway.—Mr. G. Fisher, late engineer and 
general manager of the Taff Vale Railway, having accepted 
the seat on the Board of Directors, vacant by the death 
of the late Mr. W. D. Bushell, the directors at a meet- 
ing on Thursday, appointed Mr. H. O. Fisher, engineer 
and superintendent of the permanent way and works 
department. 


The Plymouth Works.—It has been currently reported 
for some time that Mr. George Simpson, the late 
manager of the Plymouth Works, has been engaged in 
London in forming a company in order to restart these 
works. This was substantially correct; but it is now 
tolerably clear that the proposed enterprise has fallen 
through, as active steps are being taken in the demoli- | 
tion of the works and the sale of the plant. Already 
most of the locomotive rails, floor planks, &c., have been 
sol 


Cardiff.—The steam coal trade has continued encourag- | 
ing, and prices are well maintained. The patent fuel 
trade dves not exhibit much change. Last week’s clear- 
ances comprised 151,923 tons of coal, 68 tons of iron, and 
4921 tons of patent fuel. 


FOREIGN AND COLONIAL NOTES. 

The Pedestal of the Colossal Statue.—The pedestal of the 
Bartholdi statue of Liberty is to consist of three parts, 
the lowest being of granite or some other dark stone, in 
ashlars decorated with broad shields bearing the arms of 
the different states of the Union. This will be separated 
by bold cornices from the middle part, where the stone- 
work will be of a rugged style, in masses squared at the 
sides, but left rough in front. The third part will have 
upper and lower galleries with a graceful row of Ionic 





pillars. Above this will stand the statue. | 
The Railway Bridge over the Niagara River.—The 


Canadian Southern Railway Bridge, which is to be com- 
pleted on December 1, is one of the three cantilever 
bridges now in course of construction, the other two being | 
the new Tay Bridge, and the Canadian Pacific Railway 
Bridge over the Fraser river, in British Columbia. Each | 
end is composed of a section, extending from within 125 ft. 
of the shore to the middle of the chasm. These sections 
are supported by two towers, the foundations of which 
will be laid in the boulders which have dropped from the 
cliff in past ages, the crevices being filled in with cement. 
The masonry of these structures will be 50 ft. above the | 
water level, and from that point the steel towers support- | 
ing the cantilevers will rise 1380 ft. Each cantilever | 
will project 250 ft. over the river, the two meeting in the | 
centre, and 375 ft. towards the shore, the latter end being | 
anchored and weighted. The gap of 125 ft. on each side | 
will be filled by an ordinary truss bridge, swung into | 
place, and resting on theends of the cantilevers. At this 
point, provision will be made for expansion and con- | 
traction. The bridge will be so thoroughly braced that | 
there will no danger from the lateral pressure of the 
wind, and it will be capable of bearing two of the heaviest | 
goods trains, extending its entire length, under a side | 
pressure of wind at seventy-five miles an hour, without | 
being strained to more than one-fifth of its strength. Its | 
total length will be 895 ft. The single span of 500 ft. in | 
the centre will be the longest double-track truss span in | 
the world. 


The Service of the Elevated Railroadsin New York.—The 
Manhattan elevated railways are remarkable for their 
enormous business, and the efficiency, comfort, and 
security with which it is performed. The lines comprise | 
32 miles of double and 80 miles of single track, upon which 
240 locomotives run an average of 3500 trains per day, | 
and make a mileage equal to compassing the globe every 
day. About 25 stops, averaging 15 seconds each, are 
made in each trip, and there has not been a single brake | 





failure recorded in six months, The Eames vacuum | 


| August 4 with great public rejoicing. 


| chiselled work, &c. 
| these articles for foreign as well as for home sale. 


brake is the one employed, the india-rubber vacuum 
cylinder being carefully changed before it is worn out. 
Over 86,000,000 passengers were carried last year, and the 
business continues to increase, yet accidents are surpris- 
ingly rare. The best machinery and material are used, 
first-class men are employed, and a system of thorough 
inspection is established. All tke trains are run by card 
time, and each driver is held responsible for the safety of 
his train. At the end of each trip he inspects his engine, 
and makes a written report of its condition, and if any 
repairs are needed, they are done at once. The running 
gear of the carriages is also constantly inspected. Most 
of the engines have double crews, each set of men work- 
ing about eight hours. The drivers have all been pro- 
moted from being stokers, after passing an examination 
in their acquaintance with the locomotive. 


Sugar Machinery for Cuba.—The abolition of slavery 
in Cuba has naturally produced a considerable effect 
upon the sugar industry. Labour having become dear, 
machinery (especially turbines) has been increasingly 
imported, and the demand is likely to continue. The 
production of sugar has greatly fallen off, especially in 
consequence of the late dry season. 

Extension of Austrian Manufactures. — Austria has 
hitherto imported iron tubes and pipes in large quantities 
from Germany ; but two works have now been established 
at Brezowa and Witkowitz to manufacture them at home. 
Sewing machines to the value of 150,000/. are annually 
imported from the United States into Austria and Ger- 
many; but an effort is being made to compete in this 
article also by a manufactory lately opened at Florisdorf. 

The Telephone in Mexico.—A telephone line between 
the cities of Vajaca and Ocotlan was inaugurated on 
The Governor 
of the State, the municipal authorities of the various 
towns through which the line was to pass, and represen- 
tatives of the Mexican President, were present. Ovations 
were made, and enthusiastically received, bands played, 
and festivities continued all day, winding up with a 
grand ball in the evening. 


The Berlin Elevated Railways.—The main line of these 
railways traverses the city, passing along the principal 
streets. The Giirtelbahn encircles the city, and had to be 
substantially constructed. There are stations at regular 
intervals, solid stone structures of pretty design. Under 
each of these is an arcade, which has been rented and 
made into a restaurant, beer garden, or shops. Gardens 
or small parks for public use are generally connected with 
these places, and the masonry is so thick that a person 
seated in the arcade hardly hears the train overhead. 


| Altogether, the system is very complete, elegant, and con- 


venient. 

Revival of Ancient Metal Work.—Vice-Consul di Zuc- 
cato states that the ancient art of fusing metals which 
flourished at Venice in the time of the Renaissance, has 
been revived in Italy with great success. Thirteen fac- 


| tories are now reproducing, after ancient models, artistic 


bronzes, candelabra, plates, swords, armour, etchings, 
There is a considerable demand for 


Proposed New Railways in Greece.—It is stated that a 
Belgian company has made an offer to the Government to 
build a narrow-guage railway from Nauplia to Pyrgos for 
16107. per mile. An Austrian company has also proposed 
to build a line from Sarissa to Thessalonica, at exactly six 
times the cost, provided that they obtain the concession 
of the line from Athens to Sarissa, and that the Govern- 
ment guarantees 5 per cent. upon the cost of construc- 
tion. 


Rails from Belgium for Senegal.—About 630 tons of 
rails were dately shipped from Belgium via Bordeaux to 
Senegal. This fact has caused considerable annoyance to 
the French ironmasters. 

The Edison Inventions.—The sum invested in working 
the Edison patents in the United States is estimated at 
554,000/7., with an equal amount in foreign countries ; and 
the market value of the stock is calculated at double the 
total, i.e., 2,216,0007. Over 3000 persons are employed in 
working for the Edison companies in the United States, 
and probably about the same number are similarly engaged 
in Europe. 

Liberality towards Employés.—All persons employed on 
the Baltimore and Ohio Railroad are to be allowed two 
weeks vacation, and a full day’s pay, with free passes 
over the line. 

The Smoke Nuisance in Chicago.—The Chicago muni- 
cipal authorities are taking vigorous measures for the 
suppression of the smoke nuisance; and the North- 
Western Railroad Company has been fined 50/., on its 
being proved that five of their shunting engines were seen 
emitting dense clouds of smoke. Attention is also 
specially directed to the river tugs. 


Petroleum as Fuel.—Petroleum as fuel has lately been 
introduced into the Norway Iron Works at Boston, for 
the use of scrap-heating furnaces, in which the two-ton 
charges are put through in twenty-five or thirty minutes. 
These heating furnaces have generators at both ends, and 
the work done is pronounced satisfactory. 








Boy.e’s VENTILATORS.—Messrs. Robert Boyle andSon, 
of 64, Holborn Viaduct and Glasgow, have been adjudged 
for their patent self-acting air pump ventilators the first 
prize, silver medal, by the Mining Institute of Cornwall 
at their Conference recently held &t Redruth. This firm 
has also been awarded the first prize medal at the Cork 
Exhibition, where their system is used for the ventilation 
of the Exhibition buildings, 
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POULSOM’S GRAIN ELEVATOR. 


CONSTRUCTED BY MESSRS, S. S. STOTT AND CO., ENGINEERS, HASLINGDEN, NEAR MANCHESTER. 


(For Description, see Page 314). 
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THE “AUSTRAL” INQUIRY. 

Tue Board of Trade inquiry into the cause of 
the foundering of the Orient line steamer Austral 
at her moorings in Neutral Bay, Sydney, on the 
morning of the 11th of November last, was con- 
cluded on Wednesday last, having lasted eight 
days. It was held before Mr. H. C. Rothery, 
the Wreck Commissioner, and Mr. Eames, late 
Chief Inspector of Machinery, R.N., Mr. W. B. 
Robinson, late Chief Constructor of Portsmouth 
Dockyard, and Captains Methven and Parish, 
assessors. The inquiry has excited great interest 
in shipping circles and among the general public, 
on account of the magnitude and exceptional 
character of the disaster. The foundering of such 
a magnificent vessel, while lying quietly at anchor 





is unparalleled in the history of shipping casualties. 
The main question raised by it was whether it was 
due to a defect of construction or dangerous quality 
peculiar to the vessel ; and if the cause were to be 
attributed to inherent crankness or instability. 

The circumstances of the accident are doubtless 
familiar to many of our readers. The Austral was 
lying at her moorings in Neutral Bay, Sydney, on 
the evening of the 10th of November last, laden 
with about 190 tons of iron in the main hold, 1612 
tons of coal in the bunkers, 111 tons of water in one of 
the ballast tanks, and 70 tons in the fresh-water 
tanks. At that time she appears to have been per- 
fectly upright. The vessel was being coaled, at 
intervals, through coaling ports on both sides, of 
which there are eight on the starboard, and seven 
on the port side. A collier was expected alongside 
on Friday, the 10th of November, to go on with the 
coaling, and the coal ports wereallopenon both sides. 
These ports are 3 ft. 3 in. long, and 2 ft. 6 in. deep, 
and they were about 5 ft. out of water on the night of 
the accident. The collier came alongside late in the 
evening, and coaling commenced at about 11.30 P.M. 
She was on the starboard side of the Austral, and 
the whole of the coal put in from her was discharged 
through the starboard coaling ports. All appeared 
to go on well till about 3.40 a.m. on the 11th of 
November—nothing having been noticed by any 
one in the mean time except that the Austral was 
listing somewhat to starboard—when the vessel sud- 
denly began to fill through the starboard coaling 
ports, and in about twenty minutes she foundered. 
She heeled rapidly to one side, a heavy lurch having 
been felt by some of the persons on board, and 
settled down at a large angle of inclination, said 
by some to be as much as 45 deg., and sank by the 
stern. The disaster was so sudden that the purser 
and four seamen were lost in the ship. 

Such a catastrophe is of a most serious character, 
and it is obvious that it could only have. been 
caused because the Austral was a dangerously 
unstable ship, or else through want of proper pre- 
caution, and care, on the part of those in charge of 
her. It would be out of place to discuss matters 
which are at present awaiting the decision of the 
Court, or to express any opinion upon who is to 
blame ; but as all the parties represented at the 
inquiry appear to be agreed as to the cause of the 
disaster, there is no reason for delay in directing 
attention to that part of the case. The condition 
of the ship in respect of stability was fully described 
to the Court by Mr. Francis Elgar, who had been 
directed by the Orient Company to investigate it. 
The counsel for the Board of Trade stated that a 
copy of Mr. Elgar’s proof of evidence had been 
communicated to the Board, and the Board know- 
ing it would be before the Court, did not intend to 
call any additional evidence, unless the Court re- 
quired it. The Court stated, after hearing Mr. 
Elgar, that they did not consider any further 
evidence necessary upon the question of stability ; 
and as no attempt was made by any of the parties 
represented at the inquiry to dispute it, we may 
fairly accept Mr. Elgar’s evidence as correctly de- 
scriptive of the state of the ship’s stability, and of 
its bearing upon the causes of the accident. 

Mr. Elgar stated that he inclined the Austral in 
the Queen’s Dock, Glasgow, on the 6th August last. 
She was floating at a draught of water of 20 ft. 1} in. 
forward and 21 ft. 64 in. aft, and had a displace- 
ment of 7200 tons. The experiment showed that 
her metacentric height, at that time, was 1.593 ft., 
and her centre of gravity 19.707 ft. above the top 
of keel. She had in her 1381.85 tons of weight, 
which was made up of 890.9 tons of coal, 265.5 tons 
of water-ballast, 71.5 tons of water in fresh-water 
tanks, and sundry items of machinery and stores. 
Deducting these weights, the displacement of the 
vessel in the light condition is seen to be 5815.15 
tons. There were other weights on board, belong- 
ing to the hull, on the night of the accident, which 
bring up the light weight, at that time, to 5850 tons. 
There were also on board 1612 tons of coal, 190 tons 
of iron, 111 tons of fresh water in the reserve 
ballast tank, 70 tons in the fresh-water tanks, 65 
tons of stores, 22 tons of men and effects, and 30 
tons of loose water in the bilges and ballast tanks 
—a total weight of 2100 tons. Adding the weight 
of coals taken in from the collier on Friday night 
—120 tons—this became increased to 2220 tons. 
The displacement of the vessel at the time of the 
accident was, therefore, 8070 tons, and the mean 
draught of water 22ft. 3}in. The trim by the 
stern was estimated at 3 ft. Lin., so that the draught 
of water was 20 ft. 9in. forward and 23 ft. 10 in. aft. 





The metacentric height in this condition was 
1.276 ft., and the curve of stability shows very 
large righting moments and range of stability. The 
righting moments increase with each degree of in- 
clination till 61 deg. is reached, where it arrives at a 
maximum. The length of the righting lever is 
there 2.88 ft., and the righting moment 23,242 
foot-tons. At 90 deg. of inclination the length of 
the righting lever is 1.71 ft., and the righting 
moment 13,800 foot-tons. The righting moment at 
12 deg. of inclination, which is the angle at which 
the after coal ports entered the water is 2233 foot- 
tons. This righting moment would be just balanced 
by 120 tons of coal put in at the coal ports on one 
side with its centre of gravity 7 ft. 2 in. from the 
side of the ship, and by the small heeling effect 
of 30 tons of water in the bilges. The after 
ports were shown to be 5ft. out of water at the 
draught the vessel had at the time of the accident, 
and the foremost port 6ft. 8in., so that 120 tons 
of coal placed on the starboard side with its centre 
of gravity 7 ft. 2in. inboard was sufficient to bring 
the after ports into the water. This position of 
centre of gravity of coal was shown to be as favour- 
able for the stability of the ship as could be ex- 
pected both from the arrangement of the bunkers, 
and the previous conduct of the trimmers when not 
being looked after. It appears probable that when 
the accident occurred the coaling was going on only 
at the foremost ports, and that it was not there- 
fore noticed that the after ports were approaching 
dangerously near to the water level. 

As soon as water entered the after ports it would 
commence to lie along the orlop deck plating in a 
wedge-shaped volume and to fill the side bunkers. 
It would also rapidly fill the cross bunkers. Mr. 
Elgar stated that the quantity of water thus capa- 
ble of being taken in, assuming the bunkers to be 
water-tight, and allowing for the displacement of the 
coal they contained, was 1010 tons; and that this, 
together with the 120 tons of coal taken in from the 
collier, was sufficient to hold the vessel at a perma- 
nent angle of heel of about 27 deg. In going over 
to this inclination, however, the coal in the cross 
bunkers would certainly shift towards the lee side, 
and still further incline the vessel, causing her to 
take something like alurch. The bunkers were not 
water-tight, but had a door open in them, which was 
on the port side of the forward cross-bunker. 
Through this door the fore boiler room would 
speedily fill. The water would then flow through a 
passage way into the after boiler-room, through 
another passage way into the engine-room, and 
through open doors in the after engine-room bulk- 
head into the tunnel and after hold. The vessel 
would therefore rapidly fill and sink, the tendency 
being to go down bythestern. She would inclinevery 
fast when the water first began to enter the coal ports, 
but as she filled therate of inclination would decrease, 
and she would partially right herself. The manner 
in which she took the ground aft upon her keel 
would have a tendency to prevent her righting, 
and to trip her over upon her side. The facts con- 
nected with her behaviour, as well as the calcu- 
lations we have referred to, all point to the 
disaster as having been one of foundering, or sink- 
ing, through filling with water when inclined by a 
great weight of coal on one side; and not of 
capsizing through instability, or because of the heel- 
ing effect of the water that was admitted. 

The general character of the ship’s stability was 
also described in Mr. Elgar’s evidence. When quite 
light, with a mean draught of water of 17 ft. 6 in., 
and a displacement of 5850 tons, the Austral has a 
minus metacentric height of 9$in. The filling of 
the ballast tanks increases the draught to 19 ft. 2 in., 
and the metacentric height to 1 ft. 2in. She can, 
therefore, always, by a proper use of the ballast 
tanks, be given a metacentric height of over 1 ft. 
when in the entirely light condition. When laden 
to her maximum load draught of 26 ft. 6 in., with 
an homogeneous cargo measuring 100 ft. to the 
ton, 2530 tons of coal in bunkers, fresh water 
in tanks, and all stores on board, her metacen- 
tric height is 1.26 ft., and the righting moment 
at 90 deg. of inclination 10,300 foot-tons. Sup- 
posing the whole of the coals, water, and stores 
to be consumed when laden as above described, 
she will still, by a proper use of the water-ballast 
tanks, retain a metacentric height of 1.16 ft. and 
have a righting moment of 12,649 foot-tons at 
90 deg. of inclination. Such a cargo as these 
estimates allow for is of course the most un- 
favourable for stability that could be carried ; 
and every one acquainted with the qualities of 








320 


ENGINEERING. 

















vessels must admit, as the counsel for the Board of 
Trade did in his closing speech at the inquiry, that 
theamount of stability shown to be possessed by 
the Austral, both when light and fully laden, is so 
large as to be beyond all question. It is difficult 
to see how she could be improved, and made more 
suitable, in respect of stability for all the require- 
ments of a large sea-going passenger vessel. 

The cause of the disaster, and the state of the 
Austral’s stability, appear to have been demon- 
strated to the satisfaction of the Wreck Com- 
missioners’ Court, and the various parties to the 
inquiry. Such difference of opinion as there may 
be respecting the scientific points involved in the 
case is confined to the general—but very large 
and vital—question of the desirability of fur- 
nishing information to captains of ships respecting 
the metacentrie heights, curves of stability, and 
other particulars of the stability of their vessels, 
for practical guidance in stowage. The counsel for 
the Board of Trade and the Wreck Commissioner 
questioned Mr. Elgar respecting this; and the 
Wreck Commissioner also pressed Mr. Martell, the 
Chief Surveyor of Lloyd’s Register Society, upon 
the same point. Mr. Elgar and Mr. Martell both 
agreed in principle with the Wreck Commissioner 
that it was generally desirable that captains of 
vessels should be fully informed upon these points ; 
but they appear to think that captains generally are 
not competent to understand and utilise such infor- 
mation ; and Mr. Martell said that in the present 
state of things he feared that such a course 





might only lead to many practical demonstrations 
of the truth of the old adage that ‘‘a little know- 
ledge isa dangerous thing.” Mr. Elgar said, ‘‘I 
think it is desirable, but I doubt whether captains 
would understand, or if you would get them to work 
from that point of view. I am not an advocate 
against calculating a curve of stability, or the meta- 
centric height before a vessel leaves port. I think 
calculations should be made of ships when they are 
designed, and that the general character of their 
stability should be thoroughly understood by some 
body. . . . If acaptain is suddenly appointed to 
a vessel the fullest information should be given to 
him ; but under certain circumstances a great deal 
of information that might be given to masters 
would be misleading if they did not fully under- 
stand it. It is desirable that some one should 
have the requisite knowledge and should use his 
judgment as to the instructions that should be 
given to the people in charge of the ship.” 

There can be no question as to the desirability of 
carrying out the general objects aimed at by the 
Wreck Commissioner of securing more intelligent 
and safe treatment of vessels in matters which 
affect their stability. He is doing a publie service 
in calling attention, as he frequently does, to the 
matter. Whether this can be done by raising 
the educational standard of masters of ships, so 
as to include a scientific knowledge of stability 
among their many accomplishments, or whether 
the data obtained by calculation can be given 
to them in a form more nearly applicable to their 
present practical and experimental methods of work- 
ing is acircumstance which does not affect the main 
question. It appears to be only upon the precise mode 
in which the Wreck Commissioner’s objects can best 
be carried out, that Mr. Elgarand Mr. Martell differ, 
in the least degree, in opinion with him. We trust 
that one of the fruits to be reaped from the Austral 
disaster is a solution of this urgent and difficult 
problem by the Board of Trade, so that masters of 
ships may either be made to qualify for dealing 
with the various questions of stability which con- 
stantly arise; or that measures may be adopted 
for insuring their present mode of working being 
supplemented in some effective manner by the 
results derived from exact calculations. We also 
hope to see a still greater awakening among ship- 
owners than has been caused even by the Daphne 
accident, to the necessity of having the stability of 
the vessels for which they are responsible accu- 
rately and exhaustively investigated. 





THE STEAM ENGINE MAKERS’ 
SOCIETY. 

Tue fifty-eighth annual report of the above- 
named Society is a compact little volume of 272 
pages, 24 pages of which are devoted toa review 
of the year, 1882, and to various tables illustrative 
of the progress of the Society, and its financial 
condition and benefits ; 217 pages are taken up by 





the branch reports, the remainder being occupied 





with summaries of income and expenditure, and 
several other matters. The- general secretary, in 
his address, says that ‘‘the year 1882 has been all 
in the workman’s favour, seeing that employment 
has been plentiful, wages have been advanced, and, 
so far as we can see, the outlook is as cheerful as 
it was twelve months ago. This prosperity has 
enabled us to add to our substance, increase our 
numbers, and, what we look upon as a greater 
benetit, it has enabled many members to secure 
social comforts, that we are afraid had been want- 
ing in many houses during the recent cycle of bad 
trade.” 

The total number of branches at the close of last 
year was 88, showing an increase of three over 1881. 
The total number of members was 4591, showing an 
increase of 204. The Society has one branch in 
America, at New York, and one in Canada, at 
Montreal. The net income of the Society in 1882 
was 92381. 7s. 8d. ; in 188Lit was 93911. 17s. 11d. 
being a decrease on the year of 153/. 10s. 3d., Pores 
by a reduction of levies. The expenditure for last 
year was 79411. 4s. 10d. ; in 1881 it was 85511. 18s. ; 
being a decrease in expenditure of 610. 15s. 2d. 
The cash balance at the end of 1882 amounted to 
10,0687. 4s.; at the close of 1881 it was 877I1l. 
13s. 3d. ; showing an increase on capital account 
of 1297]. 2s. 9d. The progress in numbers and 
funds as here shown is regarded by the secretary as 
satisfactory, all things considered. The various 
sources of income and the amounts are as follows : 
Members’ contributions, 8015/. 2s. ; entrance fees, 
9441. 17s. ; levies, 3211. 3s. 1d.; fines, 301. 18s. ; 
contributions to benevolent fund, 102/. 1ls. 1d. ; 
to the contingent fund, 228/. Os. 3d. ; bank interest, 
1391. 9s. 1ld. ; paid for annual reports, 1001. ds. 9d. ; 
laws and cards, 18/. 3s. 8d. ; emblems, 37/. 17s. 10d. 

The chief items of expenditure for rime 
society and other benefits were as follows : 

S 8 


Q 


Unemployed members and travelling 





relief * = Ba .. 1548 0 2 
Sick benefit , m 8 11 
Superannuation allowance ee 5 0 
Funeral allowance (members and 

Wives) . 665 0 0 
Accident benefit ‘ 330 0 0 
Benevolent grants, &e. 68 14 0 
Contingent benefit (strike pa ny :) 90 5 4 


6392 13 5 





Total 
The payments to out-of-work members during 
the year were less than they have been for several 
years past. The amounts since 1876 being—for 
that year 23031. ; 1877, 3117/1. ; 1878, 55731. ; 1879, 
8547/1. ; 1880, 35721. ; and 1881, 2617/. There has 
been little change in the payments for sick benefit 
during the same period ; but the superannuation 
allowance has grown from 747/., in 1876, to 10861. 
in 1880 ; and to 1295]. in 1881, with an increase 
again in 1882, of 100/. on the year. There is com- 
paratively little variation in the sums paid for 
funerals and accidents ; but the amount paid away 
in strikes is less than it has been for many years. 
Altogether the financial aspects of the Society may 
be regarded as cheering, though with an average of 
nearly 100 members on the sick fund, throughout 
the year, and nearly 60 members on donation 
benefit, out of a total of 4591 members, the strain 
is by no means inconsiderable. The average cost 
of superannuation has now reached within a frac- 
tion of 6s, 1d. per member, or nearly one-ninth 
part of the total contributions. 
The total cost of management, 
as follows : 


all inclusive, was 


Salaries : General and branch secre- £ s. d. 
taries ‘ a 438912 4 
- Treasurers... a =e 97 2 2 
x Auditors 4015 6 
va Trustees ce e ee 14:10 5 
.. Sick stewards re ops 76 6 9 
a Doctors’ fees ... 38 10 6 
;, Other branch officers ., 20918 3 
3 Council, committee, and 
delegations) 187 16 5 
Printing, sti ttionery, and sundries is7, 1 
Postages, parcels, telegrams, and 
money “orders, &e. . 89 1 4 
Printingreports, emblems, cards, &c. 142 3 6 
General Society’s property, and re- 
pairs .. so 2215 8 
Rent—office, club rooms, fuel, gas, 
Ec., .. 20619 8 
Moneys returned and deficiencies ... 14 5 0 








Total 161618 2 


This cost is inclusive of the general office ex- 
penses, and all salaries at that office, and for the 








whole of the eighty- eight branches, and also in- 
cludes all other disbursements for the entire 
Society. But some of the items hardly deserve to 
be placed under this general head. For instance, the 
uteuk put down for sick stewards and for doctors 
fees, amounting to 114l. 178. 3d., ought to be 
charged to sick account, as these sums are incurred 
solely on behalf of sick benefit. Then, again, the 
sum of 100/. 4s. 9d. was repaid under the head of 
reports, thus reducing the printing account to that 
extent; the cost of property may also be reckoned 
as an asset. This reduces the total by 3371. 17s. 8d., 
leaving 1 374 91. Os. Gd. as the entire cost of mani age- 
ment. The average cost per member was about 
6s. 5d. per member, being less than in 1881 by two- 
pence per member. The cost of management for 
each branch is tabulated, and also average cost per 
member ; it varies from 2s. 6d. the lowest, to 
13s. 7d. per member the highest. Bradford, Dublin, 
Holyhead, and Plymouth top the list, as regards 
the higher amounts, being, respectively : Bradford, 
13s. 7d. ; Dublin, 11s. 7d. ; Holyhead, 10s. 2d. ; 
and Plymouth, 10s. 13d. ; the lowest is Chatham, 
2s. Gd. ; Blackburn and Oldham coming next, and 
being 2s. 10d. each. 

The general office expenditure, 
in the aggregate accounts, is given separately. The 
total income was 7361. 19s. 5d. ; the expenditure 
being 767. 5s. 6d. The latter includes secretary's 
salary, 148/. 10s.; office lad, 13. ; treasurer’s 
salary, 2/. 12s.; and the late general secretary's 
superannuation of 104. a year. The cost of council 
meetings amounted to 63/. 16s. 4d. ; rent, fuel, gas, 
&e., and of office, 44l. ; and general secretary's 
residence, 27/, 4s. ; deputations cost 25/. 10s. 8d., 
and auditing accounts, 1/. 12s. 6d. The remain- 
der was for printing, stationery, and miscellaneous 
items. 

The cash balance was 10,068/. 4s. ; the arrears 
were 719/. 3s. 1ld., the average of the latter being 
3s. 1}d. per member; in 1881 the average was 
3s. 5jd.; last year the arrears were less therefore 
by 4d per member. The total worth of the 
Society was 10,787/. 7s. 1ld., exclusive of stock 
and property. |The death-roll consists of 53 
members, and 31 members’ wives; of the former 
20 succumbed to consumption and_ bronchitis ; 
and eight of the latter to the same cause. The 
average ages in both cases were higher than usual. 
The total number of new members admitted was 
421, excluded 180. The returns show that of the 
new members 257 were single and 164 married. 

The aggregate totals for the past 125 years are 
given as follows : 


though included 


cee 
33,177 13 1 
23,580 0 0 
9,567 4 8 
2,650 0 0 
7,259 19 4 
Total amount ... 76,234 1 17 1 
Altogether the record is a useful and cheering 
one in so far us the affairs of the Society are con- 
cerned. 


Unemployed and travelling 
Sick benefit 
Superannuation 
Accident benefit 
Funerals 





THE UNITED STATES AT THE 
FISHERIES EXHIBITION.—No. III. 

TrawL fishing in America is a very different 
thing to trawl fishing in England. With us a 
trawl is a net, in America it is composed of hooks 
and lines, a New England trawl being very much 
like what we should call along line. Traw] fish- 
ing as we understand it is practically unknown in 
America, and Americans say that in their country 
people would not eat such fish as are caught in 
England by means of the beam trawl even if they 
were brought into the market. American tish- 
eaters have something yet to learn. 

The fish principally taken by trawls* in America 
are cod, halibut, and haddock. 

The halibut fishery is a separate industry in 
America, schooners being fitted especially for its 
prosecution. It has been lately proposed that an 
endeavour should be made to establish a similar 
industry in England, and it is stated that large 
quantities of this fish are to be taken in the Nor- 
wegian and Icelandic waters. Captain Collins, of 
the United States Fish Commission, has written a 
letter to Mr. Birkbeck on the subject of the pro- 
posed visit of an American fishing schooner, to 
which we referred the week before last. 


* As we are dealing with American fisheries it will be 
understood that in speaking of a trawl we use the term in 
its American sense, 
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The following passage occurs in this letter: ‘I 
would also call your attention to the fact that a 
lucrative industry might be established by sending 
swift sailing vessels to Iceland and Norway for fares 
of fresh halibut which might be landed in northern 
ports and distributed from thence by rail. Our 
schooners go to the Grand Bank of Newfoundland 
at all seasons of the year, a distance of 800 to 900 
miles, and bring home from thence fares of fresh 
halibut preserved in ice. These fish are reported 
to be abundant on the coast of Iceland and Nor- 
way, and if so, [see no reason why, if American 
methods of cleaning and packing be adopted, 
they should not be brought to British markets 
in such numbers as to make this excellent 
food-tish available to every one.” When it is 
remembered that the Gloucester halibut fleet 
alone took in the year 1880 nearly nine million 
pounds, and in 1881 rather over that amount of 
halibut, the desirability of establishing such a 
fishery will be apparent. A Grand Bank halibut 
schooner will generally set, by means of her doreys, 
six trawls, each more than a mile long. The trawl 
line used for halibut fishing is made of cotton, and 
steam tarred. A dozen lines, each 25 fathoms, will 
weigh 32lb. At distances of 25 fathoms apart are 
bent to the ground line short pieces of line which 
are called in America gangings, but which we should 
describe as snoods. ‘They are of the same make as 
the ground line, but about half the substance. 
The hooks are 3} in. long, and are bent to the ends 
of the gangings by tarred twine, the gangings them- 
selves being attached to the ground-line by means of 
small grommets so that they can be easily removed 
for convenience of drying or storage. Such a trawl 
will have two small anchors fastened to it, and 
to these will be bent buoy ropes with small buoys 
attached, the length of rope being regulated by the 
depth of water. When the schooner has been brought 
to anchor in a convenient position on the bank, 
thedoreys will be launched overboard, and the trawls 
placed in them. Each boat will row away ina given 
direction, one man handling the sculls whilst a second 
shoots the trawl. When the operation is complete 
there will be laid along the bottom of the ocean a 
long line which will be held in position by the 
anchors at each end, whilst the gangings, armed 
with the baited hooks, will branch out at intervals 
of 2} fathoms. The trawls will be generally shot 
about sunset, and left down through the night. 
Before break of day the crews will bestir them- 
selves, and the doreys having been manned they will 
proceed to haul down their trawls. 

Sometimes terrible hardships are undergone by 
the winter halibut fishers. In the spring of 1882 a 
new halibut ground was discovered on the eastern or 
ocean side of the Grand Bank. Here, in the 
strong Polar current, and in the path of icebergs 
sweeping down from the north, many heavy fares 
of fish were taken by the crews of the halibut 
schooners. The danger of the fishing is not 
a little increased by the dense fogs that prevail 
on the Banks during a great part of the year. 
The skipper of one schooner stated that when 
lying at anchor in a dense fog, the weather cleared 
suddenly, and he counted twenty-eight icebergs 
within sight of his vessel. Fortunately he was in 
comparatively shallow water, but one berg drifted 
to within ashort distance of the schooner, and then 
grounded in 125 fathoms ; had it gone foul of him 
nothing could have saved the vessel. Later in the 
year some very large fares of halibut are recorded as 
being taken on this new ground. The schooner Isaac 
Chapman in the month of June brought 81,000 lb. 
of halibut, value about 860/., the crew sharing close 
on 30l. each. This was the result of nineteen 
days’ work, of which two were spent in Nova Scotia 
waiting for bait. The fish were mostly caught 
in depths of about 112 fathoms. Other vessels caught 
respectively during the same season 78,625 lb., 
80,000 lb. (taken in 250 fathoms) and 70,220 lb. of 
halibut. The largest fare of halibut ever landed is 
said to have been 153,044 lbs., brought in by the 
schooner Reunion in 1868. She had also 23,875 
Ibs. of codfish, the value of the whole being about 


1670/., the crew taking about 58/. each. This 
was fletched halibut, and not fresh fish. The 


heaviest fare of fresh halibut is said to have been 
140,000 lb., taken by the schooner G. P. Whitman, 
on a Bank trip in 1877. The next largest take of 
fresh halibut on record is that of the schooner 
Centennial, which landed, after a three weeks’ trip 
in 1876, 129,577 lb., and 5000 lb. of codfish. On 
her first ten trips the Centennial took 1,160,000 1b. 
of halibut. In the summer months some of the 





Gloucester halibut schooners go as far as Davis’s 
Straits, salting the fish they take, which 
is afterwards smoked on shore. When fresh 
halibut tishing, the vessels will be away from about 
three tosix weeks, the fish taken being preserved 
in ice, 

The cod fishery is one of great importance and 
is followed by the American schooners mostly 
on the Grand Bank of Newfoundland and George’s 
Bank. When trawling for cod the lines are shot 
from doreys in much the same way as that just de- 
scribed in halibut fishing. A cod trawl will consist 
of an 18 lb. ground line, that is 18 lb. to a dozen 
lines, or 300 fathoms in all. The gangings will be 
5 ft. apart and 3ft. long, consisting of 30-thread 
tanned cotton, the ground line being also cotton, but 
steam tarred. The hooks used are No. 14 centre 
draught. The records of the Port of Gloucester, the 
most important fishing centre in the United States, 
show that in 1881 from the Grand Bank and 
George’s Bank over 43 million pounds of codfish 
were brought in by the schooners, in addition to 
which 3} million pounds were taken off shore. It is 
said that the largest take of codfish ever landed 
at Gloucester was that of the schooner Kelso, 
which brought in from the Grand Bank in 1880 
over 300,000 lb. of fish. In the winter of 1878 
one man fishing off shore in a dorey took 2200 lb. 
of cod in one day. In the same year a man and 
his son landed in ashore dorey 3900 lb. of fish. 
In this same winter a Nantucket fisherman 
launched his dorey, pulled two miles to the fish- 
ing ground, took 2114 ib. of cod fish, and 
brought them ashore in the space of three hours. 
A haddock trawl is made of either a 14 lb., 16 1b., 
or 18lb. ground line, the gangings being pitched 
40 in. apart, and are 2 ft. long. They are composed 
of 24-thread tanned cotton. Schooners are now 
regularly fitted out during the winter months to go 
to George’s and La Haye Banks for haddock. The 
schooner Martha is said to have carried into Boston 
in February, 1882, 93,000lb. of haddock, the 
result of two anda-half days fishing. The proceeds 
were about 300/., the crew sharing rather more than 
18]. each. On her next trip she landed 55,000 lb. 
Statements as to the large quantities of fish taken 
on the American trawls, and the great depths 
from which they are brought, especially in the 
halibut fishery, are apt to produce incredulity on 
the part of English fishermen. For instance, 
when bank fishing, two men in a 15 ft. dorey 
will get halibut in the open ocean on a trawl 
from a depth of 400 fathoms, and the fish taken in 
these waters are of large size, often running from 
10 to 15 stones. It is the shape of boat and manner 
of hauling the lines that enables the Yankee fisher- 
men to do what seems an impoasibility to those 
acquainted only with the old style of boats and 
gear. Taking first deep-sea fishing, our long lines 
are mostly shot and hauled from the vessels’ decks, 
a description of the method in which this is done has 
been given in the course of these articles.* Occasion- 
ally the operation is carried on from smacks’ boats, 
but, so far as we are aware, only a single boat is then 
used. In bad weather, and when making a passage, 
it is necessary to get the boats attached to a fishing 
vessel on deck, and this limits the number that 
can be carried in any case, but the limit is a far 
wider one in America than with us. The reason 
of this is that the schooners’ boats, or doreys, are 
so constructed that they will pack or nest one 
inside the other, and little more room is occupied 
by a nest of three or four than would be taken up 
by one. As each dorey, manned by two men only, 
will handle almost as much gear as a good-sized 
fishing vessel with us, it will easily be seen what a 
far larger quantity of fish can be taken by a crew 
that can distribute itself into four or six working 
parties than when operating only in one direction. 
The facility of stowage is not the only advantage 
claimed for the dorey. With our keel boats, having 
as they do, a certain amount of lateral resistance, it 
is necessary, when hauling lines, that the boat 
should be either rowed or sailed in order to keep 
her up to them, and therefore two to four men 
are required at the oars. By the use of the dorey 
the rowers can however be dispensed with. Sailing 
is not generally to be depended on with small boats. 
Doreys are perfectly flat-bottomed, the midship 
section being V-shaped, but the lower part of 
the V should be cut off about half-way down. As 
there is no deadwood of any description the boats 
will not sheer about when hauled along by the lines, 
which are made stout enough for the purpose. 





* See page 163 of this volume, 








Still, it may be said, it would be a work beyond 
the strength of two men to haul a long line 
taking such powerful fish as halibut from depths so 
great as 200, to say nothing of 300 or 400, fathoms. 
Certainly this would be trne were not special 
appliances used in connexion with the dories. The 
first of these is a light winch, which is easily 
shipped in the bow of the boat. Two blocks 
carrying brasses are clamped to each gunwale, 
and a crankshaft with journals working in the 
brasses is placed between the two. On one 
side the shaft is carried just out board, and 
on the end is mounted a small reel or pulley. 
It will be seen that an effective winch is formed in 
this way, the sides of the boat acting as standards, 
and the crank forming the handle. When the winch 
is used, one man kneels down in the bow of the boat, 
and, a turn of the line having been taken round the 
reel, proceeds to wind in. The other man stands 
in the after part of the dery, tu take in the slack of 
the line. The winch is seldom used, excepting for 
getting the anchor, or when a greater strain is put 
on the line than the fisherman can haul against 
without its use. On ordinary occasions a small 
roller is mounted on the gunwale at the bows, over 
which the line is passed ; this facilitates greatly the 
hauling of the trawl. The duty of the man in 
the stern is to unhook the fish, having previously 
despatched it by a blow from his killer, a weapon 
very much like a policeman’s staff. 

There are one or two models of doreys in the 
Fisheries Exhibition, and two full-sized boats are 
afloat in the pond. At present they are used for 
the purpose of supporting tallow candles in paper 
lanterns for the delight of gaping crowds of sight- 
seers on illumination nights, and are generally 
forlorn-looking objects. They are, however, well 
worth the attention of English fishermen, for un- 
doubtedly an amount of fish is taken by the dorey 
that would be impossible to land under similar 
circumstances with any boats that we have in use. 
A model of the dorey winch, or ‘‘hurdy-gurdy” as 
the fishermen call it, is also shown in the Exhibition. 
Messrs. Bagnall and Loud, of Boston, whose agents 
in England are Messrs. Roorke Brothers, 31, 
Goree, Liverpool, show gunwale rollers, and also 
an improved form of snatchblock to be used in 
purse seining ; indeed Messrs. Bagnall and Loud’s 
stand is well worth attention on the part of those 
interested in fishing or rigging of vesseis. 

There is one appliance used by the trawl fisher 
man, which although at first sight insignificant, is 
considered in America indispensable for the purpose 
of hauling lines in deep water. This is the woollen 
nipper used for giving a firmer hold on the line. 
It consists of a flat ring of knitted work about 
an inch and a quarter broad. Down the middle of 
this is run a groove into which the line passes, and 
the nipper is pressed by closing the hand. In 
this way a large substance is given for grasping and 
the men are enabled to put their whole weight into 
the work of hauling on the line, an impossible feat 
when one has only a thin cord in one’s hand. There 
are many other points on which we should like to 
dwell in connexion with the American trawl fish- 
ing, but we have already exhausted our space; we 
hope, however, to give an illustration of a New 
England shore dorey in a future number. 








NOTES. 
A RecorpinG TELEPHONE. 

Mr. Sr. GeorGE, the inventor of a telephonic 
system recently brought out, has devised a means 
of recording a telephonic conversation by the aid of 
photography. A circular plate of glass is coated 
with collodion, and made sensitive as a photo- 
graphic plate. This is placed ina dark chamber 
having a small slit, through which a pencil of light 
can fall upon the sensitive surface of the glass. 
The vibrating telephone plate actuates a shutter 
which varies the thickness of the luminous pencil 
correspondingly to the vibrations after a plan intro- 
duced by Professor Graham Bell, if we mistake not. 
The pencil falling on the photographic plate prints 
a dark line on it whose thickness is proportional 
to the vibrations of the telephone plate. The plate 
is revolved by clockwork like the barrel of a 
phonograph, and the record is afterwards chemically 
fixed. 

Oxsacu’s NEw GALVANOMETER. 

Dr. Obach has recently improved his movable coil 
galvanometer, and adapted it for electric lighting 
purposes. It is not intended, however, to take the 
place of other practical instruments in use, but 
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merely to correct the latter and make very accu- 
rate measurements. The needle of the new form 
does not dip, and its vibrations are rendered dead- 
beat by an air chamber. The secants of the in- 
clination of the coil are the multipliers of the 
tangents‘of the deflectors. Thus the general method 
of testing is x=tan. a xsec. yx constant, where x is 
the current in amperes, a is the declination of the 
needle, and y is the inclination of the movable 
coil. The instrument is equally adapted for 
measuring currents and electromotive forces. The 
coil has two circuits on it; the inner a solid 
ribbon of copper for giving the ampdres of a 
powerful current; the other is a fine German 
silver coil for giving the electromotive force. No 
shunts are used, as the inclination of the coil serves 
instead for moderating the sensibility of the instru- 
ment. 
THe Yacut ‘¢ ALEXANDER I.” 

A new yacht of this name has been built by the 
Société Anonyme des Forges et Chantiers, for the 
Prince of Bulgaria. Naturally, being intended for 
service on the Danube, a light draught was necessary; 
and, in order to reduce her weight, both hull and 
machinery have been constructed almost entirely of 
steel. She is 215 ft. long, 24 ft. beam (43 ft. 
over the paddle boxes), and her draught is only 
4ft. The engines are compound, with surface- 
condensers and oscillating cylinders ; the boilers are 
placed forward and aft of the engine-room. The con- 
tract speed was 11? miles, but on the trial trip she 
made 13} miles over the measured mile. The con- 
sumption of coal was 14 per hour and horse power. 
On the after deck is a long deck-house with prome- 
nade deck above ; this contains the reception and 
dining rooms for the Prince, and the companion- 
way leading to the private cabins of the Prince and 
Princess, together with the state-rooms of the suite 
and the officers’ saloon. The officers’ mess-room is 
forward, and on eitherside of it are two state-rooms 
for the captain and officers. The forecastle is fitted 
with ten bunks for the men. Although the 
trial trip took place in very rough weather the 
Alexander I. showed herself to be a thoroughly 
= only slight movement being experi- 
enced. 


THE CHEmMicaL Work OF ELECTROLYSIS. 

A number of experiments have recently been 
made by Dr. ©. R. Alderwright and Mr. Thompson 
on the quantity of chemical work done during 
electrolysis with the general result that the electri- 
cal energy expended in decomposing a given quan- 
tity of substance increases with the current density 
in such wise that if the cell is an electromotor 
(doing negative work) the electromotive force falls 
with the current density ; but if it is an ordinary 
decomposing cell (doing positive work) the counter 
electromotive force set up increases with the current 
density. The electrical energy lost in such electro- 
motors makes its appearance in the form of heat in 
each instance. M. Faire has stated that zinc- 
platinum and cadmium—platinum couples immersed 
in dilute hydrochloric acid, do more work outside 
the battery (with a large external resistance) than 
corresponds to the chemical action, so that the cell 
is cooled. Dr. Wright shows this to be erroneous, 
and that Faire’s result is due to the use of the 
mercurial calorimeter. All such cells develop a 
less not a greater electromotive force than corre- 
sponds to the net chemical action, the electromotive 
force being greatly in deficiency as soon as the 
current density exceeds a few micro-ampéres per 
square centimetre. Some cells analogous to the 
Daniells have, however, been found in which 
the electromotive force actually generated exceeds 
the amount due to the heat developed in the net 
chemical actions, e.g., lead-copper cells with solu- 
tions of the acetates of these metals. Asa general 
rule, however, the electromotive force of a voltaic 
combination either falls below that, due to the net 
chemical action, or pretty closely coincides with it 
when under such conditions that it is at its maxi- 
mum. 


University CoLLece. 

The new term of the London University College 
commenced this week, and the programme of classes 
and of intended work shows that the spirit of pro- 
gress still animates the directors of the College and 
the various professors on whom the responsibility 
mainly falls. The engineering seetion, with which 
our readers are most interested, has been rendered 
more complete by the appointment last year of Mr. 
Vernon Harcourt, who lectures on railway and hy- 








well as surveying. Professor Kennedy still con- 
tinues to direct the mechanical branch of the profes- 
sionai work, including design of machinery, the 
steam engine, strength of materials, and the 
elements of marine engineering. We notice that 
Professor Kennedy will give two special courses of 
lectures on the steam engine, its various types, 
and design of detail, at 6 P.M., so as to be con- 
venient for young men employed during the 
day. The first of these open to the public will 
be delivered on the 9th inst. The laboratory 
at University College was the first of its kind 
started in this country, and our readers will re- 
member how long it was before the idea conceived 
and carefully fostered by Professor Kennedy took a 
practical and successful shape. Its principal object 
is to teach methods of experimenting, determina- 
tion of engineering constants, &c., and the experi- 
mental engine that was started last year has been of 
the greatest possible service to students who have 
availed themselves constantly to carry out experi- 
ments personally. The class of graphic statics 
under Professor Henrici, President of Section A 
at the recent British Association meeting, promises 
to be as popular and well attended as usual, and 
there is also a class for practical physical experiments 
in the physical laboratory, under the charge of 
Professor Carey Foster, who will also have charge 
of the electrical laboratory, the establishment of 
which is now under consideration. It is intended 
that this laboratory shall be provided with dynamo 
machines and apparatus of all kinds for measure- 
ments, so as to afford an opportunity for students 
to become practically familiar with electrical work. 
Professor Bonney will give a special course of lec- 
tures on geology in connexion with civil engi- 
neering. 
THE GEYSERS OF THE YELLOWSTONE. 

A report has been published on the thermal 
springs and geysers of the Yellowstone district, 
which is now attracting so much attention through 
the opening of the Atlantic and Pacific Railway, 
and President Arthur’s visit in person to the re- 
markable region. The total number of hot springs 
in the National Park is about 3000, of which 
about seventy are geysers. The following throw 
up water to a height of 200 ft. or beyond: The 
Giant, 200; the Castle, 200; the Grand, 200; the 
Giantess, 250; and the Beehive, 230. The jet 
of ‘*Old Faithful” is 150 ft. The theory of 
Bunsen as to the action of geysers is in the 
main accepted by the report, but explanation 
is required for some observed phenomena. For 
example, in Old Faithful and Beehive the action 
is simple, and consists of a water eruption in 
successive jets which follow each other rapidly 
without a succeeding period of steam emission. 
In Castle Geyser, on the other hand, the water 
eruption is followed by a steam period of consider- 
able length. In all others, under each of these 
divisions the water period is broken into a number 
of water ejections, with varying intervals of mi- 
nutes or hours, while the regular interval in the 
water periods is a day to several days. The amount 
of silica found on analysis by Hotimann, in water 
from the Yellowstone geysers, varied from 53.76 
grains in an imperial gallon out of 143.22 grains of 
solid matter to 3.36 grains out of 83.30 of solid 
matter. The former proportion was got from the 
Opal Spring of the Gibbon basin, the latter at the 
Mammoth Hot Springs. The water from the Opal 
Spring, on concentration to a small bulk over a 
water bath, affords a gelatinous deposit which 
finally dries to a mass of pulverulent geyserite. 
Next to silica, the most abundant material is com- 
mon salt, which, at the Opal Spring amounted to 
82.18 grains in a gallon, while calcium salts are 
often wholly absent or only in traces. In most of 
the springs a deposition of silica does not take 
place by cooling, but only after evaporation. 
Besides the ordinary geyserite, which usually con- 
tains 9 to 13 percent. of water, there is an un- 
stable variety which, when still moist looks 
leathery, but dries to a soft friable mass. This has 
been called viandite, and when ‘‘ steam-dried” 
contains 75 per cent. of water and 20 of silica. 


Tue First INVENTOR OF THE TELEPHONE. 
An important decision has been made by the 
American Patent Office examiner on the title to 
the first invention of the speaking telephone. The 
chief claimants for the honour were Bell, Edison, 
Gray,and Dolbear, but many other inventors set 
up claims to a share in the invention. The whole 





draulic engineering, water and gas works, &c., as 








to the art of transmitting sonorous vibrations of al] 
kinds and quality by varying the strength of an 
electric current, and Bell is declared the first to 
have invented this. In the second article, which 
relates to the means of transmitting speech by vary- 
ing resistance in the transmitter, Gray was declared 
the first to conceive and disclose the invention in 
his caveat of February 14, 1876, but failed to take 
action and complete it until others had done so, 
hence the priority is awarded to Bell. Edison is 
declared the first to employ an ‘‘ electro-hydro-tele- 
phone, the fluid holding vertically an adjustable 
tube, within which the ends of the platinum points 
are immersed,” he having exhibited this feature in 
« water telephone at the end of December, 1876, 
Bell is awarded priority for the magneto-induction, 
transmitting, and receiving telephone ; the date of 
his patent being February 14, 1876. An important 
decision relates to ‘‘a telephonic receiver consisting 
of the combination in an electric circuit of a magnet 
and a diaphragm supported and arranged in close 
proximity thereto, whereby sounds thrown upon 
the line may be reproduced accurately as to pitch 
and quality. May, 1875, is the date of McDonough’s 
invention of this device and priority is awarded 
to him. The well-known Bell receiver is there- 
fore a mere variation of McDonough’s earlier 
invention ; but the ‘*‘ combination with an electro- 
magnet of an iron or steel diaphragm secured 
to a resonant case” is declared to be Bell's. 
Edison is awarded priority in the case{of a spring 
carrying one electrode and pressing it against the 
other electrode and diaphragm. While upon 
this subject, we may refer to Professor Silvanus 
P. Thompson’s recent researches into the earlier 
works of Philip Reis, which he has recently pub- 
lished in the form of a biography. Professor 
Thompson shows that Reis is the original inventor 
of the speaking telephone, that he intended it to 
speak, and that it did speak more or less perfectly. 
In short, each organ of the telephone system of 
Reis bears a remarkable resemblance to the work- 
ing telephone of to-day, his platinum-pointed 
transmitter being a metal microphone, and his 
electro-magnet receiver being a crude Bell tele- 
phone. 


AMERICAN LIGHTHOUSE ADMINISTRATION, 

The legislative history of United State light- 
houses began with an Act passed in August, 1789, 
which decreed that all lighthouses required to 
assist navigation should be established and sup- 
ported by the Treasury department. Previous to 
that date the eight lighthouses then existing had 
been maintained by the States on the seaboard of 
which they were placed. In 1813 the Commissioner 
of the Revenue was charged by Congress with 
the service of lighthouses, and another Act of May, 
1823, gave the Secretary of the Treasury control 
over the salaries and other expenditure. In 1837 
the Board of Navy Commissioners became inte- 
rested, the decisions as to extensions, new works, 
&c., being placed in their hands, and immediately 
following this measure, twenty-two officers were 
detailed for the work, and thirty-one lighthouses, 
costing 168,700 dols., were built. The extension 
of the service led to the country being mapped out 
into districts by an Act passed in 1838, and oflicers 
being appointed toeach. Accordingly the Atlantic 
coast was divided into six, and the Lake coast into 
two districts. In 1848 and the three following 
years, Acts were passed having special reference to 
the appointment of officers for making surveys first 
appointed by the Secretary of the Navy, but after- 
wards the duty for the coast was delegated to the 
superintendent of the coast survey, and that for 
the north-west lakes to the colonel of the corps of 
Topographical Engineers. The Lighthouse Board 
was actually established under an Act of Congress 
dated August, 1852. Under this Act it consists 
of two naval officers of high rank, two engineer 
officers, two civilians of high scientific attainments, 
and two secretaries, onea naval and the other a 
military officer. The Secretary of the Treasury 
is ex officio the President. The country was also 
divided into twelve districts, including the Atlantic, 
Pacific, Gulf, and Lake coasts, and officers were 
appointed to each. The Mississippi, Missouri, and 
Ohio rivers were afterwards included by an Act of 
1874, and in 1881, the Red River was also brought 
under the control of the Board. Prior to 1852, light- 
houses were constructed, maintained, and kept in 
working order by private contract, but this system 
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Joard was definitely constructed. Now this Board, 
under the superintendence of the Secretary of the 
Treasury carries out all work relating to the con- 
struction, inspection, and superintendence of light- 
houses, light vessels, beacons, buoys, &c., supplies 
all materials, and, in each of the fourteen districts, 
fills all administrative and executive duties con- 
nected with the work. The general depot of the 
board is at Staten Island, whence all materials and 
stores are issued, and to a large extent produced. 
The work executed by the United States Lighthouse 
Boards, extends along 10,000 miles of sea, lake, and 
river coast, exclusive however of the Mississippi. 
Ohio, and Missouri. In 1881, it included 700 
lighthouses ; 29 lightships ; 59 fog-signals worked 
by steam or hot air; 864 lights on the western 
rivers; 11 bell buoys, and 3284 other buoys. In 
1879, the cost of maintenance was 22,000 dols. ; 
the sum appropriated to the year ending June last 
for the same work was 2,679,120 dols. The Board 
owns 26 steamers for inspection and other work, 
ranging from about 100 to 500 tons. 


FOREIGN TECHNICAL LITERATURE. 

Tut Army and Navy Journal (New York, Sep- 
tember 1) mentions that the Lyman-Haskell multi- 
charge gun has had a band fitted to it, to overcome 
muzzle preponderance ; orders have been given to 
mount it, and it is expected to be ready for firing 
very shortly. 

The Diario Oficial (Mexico, August 3) gives a 
detailed description of the line of the Mexican National 
Railway between Mexico and Toluca, furnished by the 
inspecting engineer, Sefor J. Ramon de Ibarrola. 
The engineering work required is of great magnitude, 
as the line crosses the Monte de las Cruces at an eleva- 
tion of 9968 ft. above the level of the sea. 

The Zeitung des Vereins Deutscher Eisenhahn- 
Verwaltung (Berlin, September 12) has received the 
following report on the present state of the Servian 
railway works: The Ripangi tunnel is nearly com- 
pleted, 1700 yards being already pierced, leaving only 
50 yards to be cut through ; and the Stalacer tunnel 
will in a short time be ready for traffic. The total 
length of rails laid is 1064 miles, 

The Electrician (New York) for September reports 
the result of two important patent interference cases. 
In that of Weston v. Sawyerand Man, the Examiner 
of Interferences rendered priority of invention in 
‘improvement in the art of manufacturing carbon con- 
ductors for incandescent lamps,” to Weston. Sawyer 
and Man were equally unsuccessful in an appealed suit 
against Thomas A. Edison, who obtained priority for 
an ‘incandescent conductor for an electric lamp, 
formed of carbonised paper.” 

La Métallurgie (Paris, September 12) reproduces the 
statistics of the metallurgical production of France for 
the first six months of 1883, issued by the General 
Direction of Mines. The total result is, comparing 
this period with the previous six months, that the pro- 
duction of pig iron had increased from 1,022,309 tons 
to 1,128,128 tons; that of steel from 230,597 tons to 
254,593 tons ; while that of iron in general had fallen 
from 534,850 tons to 494,958 tons. The increase in pig 
has taken place in the Departments of the Rhéne and 
Meurthe-et-Moselle ; the decrease in iron in the Depart- 
ments of the Nord and Haute-Marne. 





_ L’Iilustration (Paris, September 1) contains illustra- 
tions of the gold mining worksin French Guyana. It 
is believed that the precious metal exists there in large 
quantities ; but hitherto only washing had been carried 
on. Ithas now been determined to attempt the work- 
ing of the auriferous veins running through the quartz, 
if they should prove on experiment sufficiently rich to 
render the undertaking profitable. The Saint-Elie 
Gold Mine Company has therefore despatched a small 
gold-crushing plant for experimental working, which 
has been installed and inaugurated with considerable 
ceremony. 





The Railway Review (Chicago, September 1) copies 
from the Mexican Financier the description of a new 
fuel, for which a patent was obtained from the Mexican 
Congress in May last. It consists principally of peat 
mixed with bitumen, and is made in different classes, 
for steam, smelting, smithy, and household fuel. It 
burns freely without much smoke, and gives a greater 
equivalent of heat than the same amount of wood, and 
nearly as much as the best English coal. It can be 
sold at a much lower price than either wood or coal ; 
and as all the ingredients exist in the country in prac- 
— inexhaustible quantities, a large trade is likely 

0 arise, 


The Industrial News (New York) for August says 











that General Stone, chief engineer of the proposed 
Florida Ship Canal, reports that the fieldwork of the 
survey is finished. He pronounces the canal feasible, 
and says that the engineering problems involved are 
very simple. The watershed can be crossed at a lower 
elevation than the highest on the Suez Canal. Satis- 
factory entrances have been found both on the Atlantic 
and Gulf coasts. The estimates are not yet completed, 
but will be much less than was anticipated. The canal 
will be 63 miles long, and will save 800 miles in the 
voyage between New York and New Orleans, besides 
enabling vessels to escape the dangers of rounding the 
peninsula. It is believed that passage dues of at 
most ls. 3d. per ton would pay a handsome dividend 
upon the capital required for the construction, the 
tonnage passing through the canal being estimated at 
6,000,000 tons annually. 





The Electrical Review (New York, August 30) relates 
the history of the struggle between electric lighting 
and gas in the town of Evansville, Indiana, which 
ended in the introduction of a peculiarly beautiful and 
powerful system of electric illumination. The Brush 
system is the one employed. In the denser part of the 
town, fourteen arches, each 50 ft. high, are erected at 
the intersections of the principal business streets, a 
lamp of 2000 candle-power being suspended from each ; 
and these are said to be very efficient for the imme- 
diate vicinity. Ten towers, of 100 ft. in height, are 
erected at street intersections in the less frequented 
streets ; and each isfurnished with an elevator, by means 
of which the attendant can raise and lower himself 
when doing repairs, &c. Each tower carries four 
lamps of 2000 candle-power each. The total effect of 
this illumination is described as very fine, the light 
half a mile outside the town being equal to full moon- 
light. 





The Railroad Gazette (New York, August 31) 
announces the completion of the Northern Pacific Rail- 
way, on August 23. The junction was effected at 
3 p.m., the tracklayers on the two ends having that 
day laid 9 miles 300 ft. of line, uniting the two ends 
at a point 55 miles west of Helena. Until the formal 
opening of the road on the 8th, a short gap was left, and 
the connection made by aswitch running round, so as to 
allow of the passage meantime of goods and construc- 
tion trains. The first train to pass was a construction 
train, carrying all the men who had been at work upon 
the line in the eer and the rest of the day 
was passed iu celebrating the event. The last fifty 
miles were put down in less than twenty days; but 
when crossing the mountains the work progressed 
very slowly, and it was at one time feared that it 
could not be completed when due. The line is now 
ready for use from St. Paul, Minn., to Portland, a dis- 
tance of 1911 miles; but in order to complete it as 
originally proposed, there still remains to be con- 
structed the line from Ainsworth to New Tacoma. 

The Overland Summary (Calcutta, August 18) quotes 
from the Railway Service Gazette the statement that a 
system of apprenticeship is being adopted on some of 
the Indian railways with very good result. In more 
than one large railway workshop more than 25 per 
cent. of the establishment consists of lads and young 
men who are learning trades not common in India, 
and whose wages are increased annually as they 
become more useful; while in the indigenous trades 
the number of apprentices is limited to 10 or 12 per 
cent. of the permanent staff. These lads are prin- 
cipally the sons of railway employés, and are bound to 
serve for seven years on a regulated scale of wages, 
being amenable to stricter discipline than is exercised 
towards the adult workmen. Apprentices are usually 
engaged between the ages of twelve and sixteen, but in 
some instances adults are received, who are paid some- 
what higher wages. The locomotive superintendent 
of the Burmah State Railway proposes to increase 
the number of apprentices in the Engsein workshops 
te seventy, #.¢., forty Europeans and Eurasians, and 
thirty Burmans and Karens. The apprentice lads 
have hitherto been turning out intelligent workmen, 
equal to native journeymen at much higher wages ; 
and the idea is that the railway workshops should 
virtually become a sort of artisan training school for 
the province. 

The Scientific American Supplement (New York, 
September 1) gives a long and elaborate description of 
an electrical submarine torpedo boat, invented by Pro- 
fessor J. H. L. Tuck. The description is furnished by 
the Submarine Monitor Company, of San Francisco, 
which undertakes to construct a boat of the type in 
two months, at a cost not exceeding 2000/. It is not, 
however, stated that any such boat has as yet been 
built. The submarine Monitor, as it is called, will be 
an iron cigar-shaped boat, 30 ft. long, and 6ft. deep 
at the widest part. Its motor force is derived from 
storage batteries, and one dynamo. The specific 
gravity of the vessel will be such as to allow her to 
float just beneath the surface of the water, and she 
can be caused to sink, either by letting the water into 





water-tight compartments, by the use of a horizontal 
rudder at the stern, or of a horizontal propeller placed 
under the bottom of the boat. A pipe which folds 
back upon the top of the boat can be erected when she 
descends, and through it a supply of fresh air can be 
drawn in for the use of the crew, when the Monitor 
does not descend below 18 ft. Below this depth, the 
receptacles for compressed air supply what is needed. 
Arrangements are made by which the captain of the 
boat, p ane in diving armour, can put his head out 
above it, and direct its course, communicating with the 
helmsman by means of a telephone. 


The American Manufacturer (Pittsburg, August 31) 
gee a description of a new telephone, invented 

y Webster Gillett, of the village of Flushing, L.I., 
which is expected to revolutionise telephony, and 
materially increase the usefulness of the Atlantic 
cable. The receiver is funnel-shaped, and the large 
end is held to the mouth, so that the voice is diffused, 
instead of being concentrated. It causes a metallic 
diaphragm to vibrate, and the vibrations are com- 
municated to ten deviating points or needles, which 
penetrate through cushions of india-rubber into small 
brass cylinders containing granulated carbon. The 
cylinders are secured in their places by ten brass arms 
attached to the rim of the disc that holds the metallic 
plate. Ten wires run through the arms from the pri- 
maries of the induction coils, and return to their 
respective poles. The ten secondary wires from the 
induction coils are carried to a plug switch, so arranged 
as to place one or as many of the batteries as may be 
desired in circuit. The power of ten batteries, ten 
induction coils, and a corresponding number of deviat- 
ing points, acted upon simultaneously by a single 
vibrating tin plate, may thus be concentrated upon a 
single wire. The inventor claims that with this instru- 
ment conversation may be carried on through an 
ordinary telegraph wire, between points 2600 miles 
apart, and that the rate of transmission through the 
Atlantic cable may be multiplied by ten. 











A NEW ENGLAND YACHT. 

AccORDING to our New York contemporary The Mechant- 
cal Engineer, the Herreshoff Company in America have 
scored a big success in a new yacht they have recently 
constructed. The vessel is called the ‘‘ 100” and is 100 ft. 
long over all. 

Our contemporary is anxious to have it understood that 
she is ‘‘ not a launch or torpedo boat, or anything that can 
be styled a simple speed machine. She is a yacht in the 
fullest sense, and can make an ocean voyage as long as 
her fuel will carry her.” This yacht appears to have had 
a trial of speed with the celebrated Mary Powell, and 
although she came off second best, was only beaten by 
four minutes ina run of twenty miles. Considering the 
Mary Powell is two and a half times the length of the 
Herreshoff boat the performance of the latter may be said 
to be somewhat extraordinary, and should she make good 
her claim to be classed as a sea-going vessel, we think her 
builders will fairly be able to boast of having built the 
fastest blue water yacht afloat. The width of the boat is 
12 ft. Gin. She is built of wood, her frames being of bent 
white oak spaced 15 in. from centres ; the skin is double, 
the inner part being § in. thick and planked diagonally ; 
the outer planking is { in. thick and is laid in the usual 
manner. here are four iron bulkheads dividing the 
vessel into five water-tight compartments, in order to add 
to the safety of the boat should the hull be damaged, or 
as our contemporary more elegantly puts it, should the 
skin receive ‘‘a solution of continuity.” 

The engines are compound surface-condensing, the 
cylinders being 12 in. and 21 in. in diameter with a stroke 
of 12in. They are said to be wholly surrounded by the 
steam chests, which serve also as jackets. The valves, 
which are annular in form, and completely encircle the 
cylinders, allow very large port openings. Motion is 
given to the valves through a peculiar arrangement by 
which perfect distribution of power is imparted to all 
parts. The condenser has 500 brass tubes in. in dia- 
meter by 30 in. long; the refrigerating water being 
driven through the condenser by a scoop outside, which 
catches the water as the yacht acquires motion. This 
arrangement is described by our American contemporary 
as a novelty, but it has been in use for some time both in 
this country andin France. The engine weighs complete 
4500 lb. and exerts at its maximum 350 horse-power. The 
screw is 45 in. in diameter and 100in. pitch, the greatest 
number of revolutions being 320 per minute. 

The steam is generated by a Herreshoff coil boiler, and 
with natural draught a pressure of 601b. is maintained, 
the corresponding rate of speed being fifteen miles per 
hour. A fan blower is provided and with closed hatches 
a pressure on the stokehold equal to 2in. of water is main- 
tained. The ‘ 100” was in the hands of a board of naval 
engineers for three weeks in June last, and appears to 
have been subjected to a very complete series of trials, 
when ‘it was found that a horse-power developed for 
one hour required only 20 lb. of water and the consump- 
tion of 2} 1b. of coal ; and that the maximum speed was 
19.27 miles per hour. Whether statute or sea miles are 


meant the speed is certainly remarkable for an “‘ ocean- 


going yacht,” and we have much pleasure in congratulat- 
ing Mr. Nathaniel Herreshoff on his most recent success. 

Details of the trials would be necessary before a definite 
estimate could be formed of the absolute value—from an 
engineering view—of the results obtained. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDIN?} 
OCTOBER 1, 1883, 


In the Cases of Inventions communicated from Abroad the 


Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 





Nos. | 
and | 
Dates, 


Sept . 
<5 


NAMES, &c., 
OF APPLICANTS, 


ABBREVIATED TITLES, &c, 





G. E. R. Mills, Langley 
Burrell, Wilts. 

Haddan. Brush. 

Glaser. Grice. 

W. Wain, Skegness. 


R. Stephens, Ilogan, 
Cornwall. 
Haddan. Prégardien. 


A. Elliot, London. 


R. Cundall, Bradford. 

Mewburn. Matter. 

J. Young and P. Fyfe, 
Glasgow. 


| W.. Youngjohns, Kid- 


| Boult. 


§ A. Barker, London. 
W. 


| _ don. 
H. Glen, Beith, Ayr. 


| Imray. Kaiser. 
600 | Imray. 
7. 


derminster. 

R. Barlow, Dalston. 
J. E. Bott, Man- 
chester 

ke, ies and 
Hodgman. 


G. L. Anders, London. 


Agnés. 


Thompson. Sheehy. 


C. Stout, Livertcol. 
J. MacCallum, Man- 
chester. 

Brydges. Szczesny. 

F. Temple-Allen, Loa- 
don, 

G._ Duncan, Lochee, 
Forfar. 

Brookes. Gregory. 


A. W. Warden, Lon- 
don. | 


illiamson, 
Worcester. 
J. — H. Layfield, 


urnley. ; 

V. Bluthgen, Freien- 
wa) de-on-Oder. 

J. Burdon and C. Till, 
Leicester. 

J. Brooks, Hulme, Lanc. 


Imray. Leplay. 


Imray. Bang. 


ad bury, | 


E. Wright, Evesham. 
W. Adair, Liverpool. 
L, E. Liardet, Lon- | 


Nagel. 
Glaser. Michaelis, 
E Heath, North- 


| 
} 
| 
| 
| 
lands, Glam. | 


W. Begg, Glasgow. 


J. __Love, 


4611 
4612 
Sept. 
28 
4613 
4614 
4615 
4616 
4617 


4618 | 
4619 


sen | 


} 
| 


Von Nawrocki. 
Schmidt Brothers. 
Finchley, | 
Middlesex. | 
C. Grey, Glasgow. 
ark. Bush and 
Roberts. | 
J. Maxfield, London. | 


Thompson. Winbauer.| 
Edwards. La Com- | 
pagnie anonyme” 
des Forges de Cha- 
tillon et Com- 

mentry. 
R. V. Ash, London. 
Redfern. Lontin. 


W. G. de F. oe. | 

East Molesey, Surre 
Bennett, Con- 

dover, Salop. 

F. H. White, Liver- 


ts W, Bouton, Ashton-' 
under-Ly 


Sir W. Thome, Glas- | 
gow. 


H. C. Paterson, Glas- 
gow. 
J. Sitzenstatter, Lon- 


don 
G, Rowland, Staly- 
bridge, Ch heshire, 


ir 
| 
e 


| 


Fastenings for boots, &c, 
| Hand steering gear. 


Counteracting incrustation in toilers. 


Armatures for electric generators. 
Charging gas retorts. 
Preventing watches, &c., 


ost. 
Rock-boring, &c., drills. 


Boilers, flues, and cylindrical vessels. 
(Complete specication 

—— cleaning, and stretching 
ca 

Paper-folding machinery. 

Sifting or straining paints, &c. 

Separating solid and liquid matter. 


being 


Lcom shuttle. 


Portable electric lamps, &c. 
Crucibles for melting, &c., metals. 


Printing presses. 


Facilitating electrical transmission 


of news and publication there-f. 


| Gauge-glass fittings. 
Dynamo-electric machines. 


| Engine direction indicators, &c. 
| Packing frilling, fringes, &c. 


| Washing machines. 
| Boxes and parcel wrappers, &c., and 


fastening the same. 
Compressing yarn = en wound intc 
the form of cops, & 
Seyarating oil from metal turnings. 
Galvanic battenes. 


Bracket for seats, shelves, &c. 


| Cans for milk, &c, 
Steam boilers. 


| Ornamentation cf glass, &c. 


Carrier mechanism, &c., of machines 
for knitting carpet pads, &e. 

Equilibrium expansion valve for 
steam engines, 


| Baryta or strontia treatment of 


molasses, &c. 
Manufacture of glycerine. 


.| Dynamo-electric machines. 


| 


Disengaging hooks. 


| Motive power from the displacement 


of a liquid by one vessel ania 
another vessel. } 

Valve for determining intermittent 
flow of fluids. 

Manufacture of fire-proof plates. 

Extraction of fat from cacao, &c. | 

Apparatus for loading vessels from | 
lighters. (Complete 
tion). 

| Protective signalling apparatus for 
markxing-butts 

Rolling wire aud bars of channel, 
&c., sections 

Retarding and stopping collision of} 
ships. 

Bulwarks of ships or vessels. 

Converting vibrating, &c., into rotary 
motion. 

— paper for musical instru-| 


Blectric ‘clocks. 
Manufacture of steel disc wheels. 


Stretching trousers, &c, 

Electric accumulators. 

| Construction of fences. 

se for cutting hair or wool, 
Folding baskets and hampers. 
Propellers for propelling ships. 


Generating, regulating, measuring, || 


— and integrating electric | 
Ventilating and carrying off dust, 


Supporting electrical conductors. 


specisica-| 


Nos. 
and 
Dates. 
Se t. 


4621 | 


4622 


4623 | p. =. 
4624 | J. Griffiths, Weobley, | | Apparatus for purifying smoke from || 
rd. 


| 





_ComPILED BY W. LLOYD WISE. 


NAMES, &c., 
OF APPLICANTS, 





4623 | 


4626 | Boult. 


4627 | 


4628 | a 
4629 | Haddan. Kimball. 
4630 | 


4631 | 
4632 


633 | | W. Burress, Malvern | 


| W. a, Malvern | Trars for rabbits, &c, 


Imray. La Société 
Anonyme des 
Matieres Colorantes 
et Produits Chimi- 
ques and Roussin 
and Rosenstiehl. 

wy? Reisert, Cologne- 


n-Rhine 
saath 





— 


Herefo: 

Gardner. Mowbray. | 

Bernard. 

ie — Govan, 
| 

"Ritter. 


R. Beyermann, Gross- 
Breitenbach, and A. 
Kurth, Leipzig. 

Haddan. Houston. 


ells. 
4634 | G. C. Lilley, London. 


4635 | J. S. Hill, 


oue. 
4636 | J. Elce, Manchester, 


4637 | | Barrett. 


Hammond, 
Todmorden, Yorks. 
Bloom. 


and W, 


4638 | 0. March and F. Chees- 
Sept. 


wright, London. 


29 | 
4639 | M.Demme, Mulhausen, 


| _ Germany. 
4640 | J. Glover, 


Birkdale, 
Lanc.,and C, Walton, 


| nica 


Clifton, | 


| Apparatus for laying off or ascertain- 


ABBREVIATED TITLES, &c. 





Manufacture of yellow and orange 
colouring matters, 


Apparatus for lubricating bearings. 
ee of hoes, spades, adzes, 





team boiler, &c., furnaces. 
| signalling between ‘vessels. 
Dress of millstones. 
| Transmitting motive power. 


| ee the feed of steam boilers, | 


(Complete specisication). 
| Colour- -printing on porcelain, &c. 


| Show cases for shops, &c, 

(Complete 
specification). 

Animal and man traps. 
specification). 


(Complete 


ing ships’ courses. 
Construction of beds. 





Spinning and doubling frames. 


| Aerial or flying marks for shooting, ke.| | 


| London, 
4641 | — Macwilliam, Lon- 
| don. 
4642 T. J. Barnard, London, 


4643 | | W. L. Williams 


and 
H. Adams, London. 


46H | H. Aitken, Falkirk. 


646 | 
4647 | 
4648 | 
4649 | 
4650 
4651 


4652 


4653 
4654 | 


4655 


xX 
| 





ae | » E, Fairman, Glasgow 


A. Carson, Stirling, 
a ha R. Baildon, 

Ph ‘Cat Stirling 
and 8. R. Baildon 
Glas gow 


Johnson. “Decaup. 
H. C. Bull, Liverpool. 


B. A. Dobson, J. Hill, & 
J. A. Waite, Bolton. | 

W. H. Bailey and W. | 
Lawson, Salford. 


J. Haigh, Hudders- | 
field 


e 

Lake. Toselli. 
H. W. Hargrave, Ade- 
laide, 8. Australia, 
D. R, Cameron, Sheer- 


ness. 
| H. A. Barns, London, 


t. 1.| 
“est | H. F. Joel, Dalston, 


4658 | 
4659 | 
4660 
4661 


| ¢ 
| 
| 
| 
| 


att lesex, 
ee le London. 
C. Morris, Lon- 


pA 
A. suandlow, Sheffield. | 


| 
| 


| Treating carbonaceous, bituminous, || 


Electro-motors. | 


Thimbles. | 
Fastening of fish-plates to railway, || 


&e.,r 
Construction, of water-closet basins. 


Economising fuel by securing perfect | 
combustion. 

Cranes, | 

1} 
&c., substances, | 

Construction of ships or vessels. | 


| Apparatus for sorting tea. 


} 


| 
| 
} 


Packing tea, &c. 


Cracking and grinding 


grain. 
| Production of gas and system and| 


producers employed therefor. 
= for winding and reeling | 


Valves. ‘for nis the flow and | 
pressure of fluids. 
Willows, teazers, or shakers. 


Facilitating submarine exploration. 


Enabling vehicles of narrow gauge|| 
railways, &c., to mmm upon broad || 
gauge railways. 


| Optical instruments. 


| 


H. Vaughan and J. | 


Ball, Sheffield. 


4662 | C. H. Fitzmaurice, 


London. 


4663 | Clark. Alger. 
4664 | 


$65 


va = G, Ellis, Glas- 


Dower. Werner and | 
Beer. 


4666 | P. G. B. Westmacott, 


— - upon - 


4667 | N. "Hom eon, London. | 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


1.—Announced October 2. 


| Apparatus for ascending towers, &c. 


| 


| Rai lway couplings, 
shafts, &c. 
Secondary batteries. 


| Children’s cots, &c. 


| Slipping apparatus applicable to vehi- 


cles for detaching horses, 
Machinery for cutting files, &c. 
Manufacture of forks. 


| Hot blast stoves. 


| Checking tue arrival and departure | 


of employes. 
| Repeating fire-arms. 


| Coal shipping appliances. 


| Couplings for pipes, hose, &c. 





No. 
1883 | 


2740 | Thompson 


Construction of the flues of steam 
boilers. , 


| Henderson 


Fyfe and 


Name. No. 


No. | 


Name. Name. 








1883 
3851 
(Rogers). 
Dance. 
Drakeford. 
Naylor. 
Cooke. 
Marra. 


3909 | 


3921 


3965 
(Roth- 3991 
giesser). 
4039 





Goldberg. 


Johnson 


Brydges 


Boult (De 


Herbert. 
Simpson and 


Bexfield. 


1883 
4048 


4069 


4135 
4163 | 
4180 
4190 


Hayes 
(Sanders). 
Henderson 
(Bauerle). 
Seefels. 
Enright. 
Phillips. 
Weidlich and 
Mitchell. 
Lake 
(Campbell). 


(Kraussé). 


( J "ogel and 
Co.) 


Lunden). 





Phillips. [| 4258 





'' 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


ILLUSTRATED PATENT RECORD. 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 





No. 


1883 
Heath. 4632 
Haddan 4633 
(Kimball) 


No. | Name. Name. Name. 





Burgess. 
Burgess. 
| 


Haddan 
(Pre- 
gardien). 


1883 | 
4567 





bearings of | 


NOTICES TO PROCEED. 


1—Time for entering Opposition expires Friday, 
October 19, 1883. 


| 
No. | Name. Name. Name. 








Lake 
(Norwood). 
Casella, 
Lake 
(Baujard), 
Klingberg 
(Lundevery) 
Newton 
(Hutchinson) 
Syer, Gil- 
—. and 
Ch ark. 
Newton, 
Roman, 
Bowman. 
Clerk. 
Hornsby and 
Innocent. 


Arthur (Gill) 


| Brydges 
(Hanisch & 
Schroeder).| 2797 

Sang. 7 

Allday. 

Barlow 
(Welter). 

Elliot and 

Cunningham| 

Field. 

Barker and 
Savory. 

Nicholson & 
Mather. 

Conquest 
(Hoe and 
Co.) 

2753 Curtis. 

2780 | Thompson 

(Marcus). 


| Boult 
(Blandin). 
1840 | Holland. 
2488 | Allison 
| (Wuterich). 
2549 | Gard and 
Cobley. 
Lake (Miles). 
Edwards 
(Crémer- 
| Pirnay et 
Cie.) 
Hammersley 
(Lynam), 
2589 | Weldon. 
2599 | Macvay and 
| Sykes. 
Douglas. 
Born. 
Wirth" 
(Freter). 


1883 
1497 


2926 


2036 


2557 | 2643 2980 
2565 
2646 3146 
2647 


3392 
3654 
3953 
4046 
4105 


2732 | 


2577 
2749 
2605 


2611 
2617 


4138 








I1.—Time for entering Opposition expires Tuesday, 
October 23, 18383. 


No. 
1883 | 
2741 | 


No. 


1883 
3697 
33896 
3912 
3929 


Name. Name. Name 





Pieper. 
Gatty. 
Leetham. 
Allison 
(Glover). 
Thompson 
(Pomimer 
and Ebell), 
Hurtu. 
allison 
National 
Chemical 
Machine 
and Manu 
Sacturi ng 
Co.) 
Allison 
(Waldo). 
Haddan (P’ré 
gardien). 


Heath. 


Fraser 
(Fraser). 
Partridge. 
Nordenfelt 
(Partly 
Garrett). 
Nordenfelt. 
Haddan 
(Moller). 
Haddan 
(Uhland 
and Mac- 
hovsky). 
Abel (Lorenz) 


1883 | 
2620 | Jahncke and 
| Herbst. 
2640 | Sttirmer. 
2644 | Haddan 
(Brunner). 
2648 | Claus. 
2650 | Lake( Parks). 
2655 | Abel 
(Poetsch). 
Brockie. 
Brydges 
| (Gross) 
Taylor. 
Boult 
(Dietrich). 
Taylor. 
Groth 
(Nicolaus). 
Groth 
(Cunze). 
Jackson. 
2715 | Wellner. 
2731 | Anderson. 
8 | Taylor. 


2766 | 
2834 


4053 } 
2835 | 
2836 

4115 
2661 4337 
2681 


3837 

2685 
2694 2996 | 
3018 
3136 
3163 


2696 
2710 
3196 Engel (Holm- 
strom). 
Clark (Blitz). 
Groth 
(Cimiotti & 
Cimiotti). 


2711 


2714 3240 








PATENTS SEALED. 
1.—Sealed September 23. 


No. 


1883 , 
2038 


No. Name. Name. 





Johnson 
(Bozérian). 
Johnson 
(Parenty). 
Thomas. 
Thomas. 
Lake 
(Pike and 
Collings). 
Wood. 
Andersen. 
Haddan 
(Knapp). 
Wirth(Honig- 
mann). 
Willford. 
Leigh 
(Société des 
Foyers €co- 
nomiques 
Goujet et 


1883 | 
1102) Clark 
(Rasmus 
& Rogers). 
Godfrey. 
Andresen. 
Martin. 
Mills 
(Moses). 
Waterhouse. 
Preece and 
Langdon. 
1636 Boult 
(Se hwarz & 
|  Treutler). 
1639 | Thompson, 
1650 | Reynolds and 
Branson. 
Thompson 
(West). 
Engel 
| (De Laval). 
1657 | Wright. 
1662 | Smith. 
1664 | Harris. 
1668 Fairlie, 
1670 | Hall. 
1682 Clarke, ' Adlard. 
| — & 2 | Abel 
irby. | (Abdank- 
1694 | | ae and | <Abaka- 
| _ Telford. nowicz). 
Lloyd Wise 
| (Boulier & 
| Boulier). 
1706 | Balderston. 
1717 | Walker and 
| 


Armstrong. 
Parsons. 
King 
(Finney). 
Elmore, 
805 | Mewburn 
| (Azapis& 
Azapis). 
Wadsworth. 
Kirchenpauer} 2114 
& Phillippi.} 2153 
Lloyd Wise | 2542 
(La Société 
Centrale 
pour UUtil- 
tsation de 
la Chaleur 
| Solaire). 
Smith. 
| Allen. 
Lake 
| (Philips & 
Kitson). 
| Imray 
(Michel & 
Frager). 


2040 
1591 
1599 
1600 
1620 


2048 
2049 
2079 | 


1628 
1632 


2618 


2678 
2881 
1651 


1655 


Cie.) 
Sheffield & 
Wills. 
Philippi. 
Macaulay- 
Cruikshank 
(Sons). 

Upton. 
Dowson. 
Buck. 
McWhirter 
Simpson. 
Newton 
(Cowles). 
3713 Zachariasen. 
3747 | Lake 
(McTighe). 


3006 


3177 
3326 


3376 
3406 | 
3433 | 
3533 
3624 
3632 


1698 1962 | 
1972 
(Schweize- 
rische In- 
dustrie 
Gesellschaft). 


Binns. 
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I1.—Sealed October 2 Paris, have applied for leave to file a disclaimer and memorandum | _ 323.* Dressing Combs for Ladies: H. G. A. de 
p— WO siababaoaaiaca of alteration of certain parts of the specification of the said Letters | Bysterveld, Paris. (2d.)—Three hair-pins are connected 
| Secor any —— weve, ae oppose such ———- must pa by See on heads of the pinsare formed with 
. es) N eave particulars in writing of their objection with the Solicitor- | eyes or loops through which a lock of hair may be passed. (Pro- 
No. Name. Ho. Home. q He Mame. Geena Clerk of the Patents, at Room No. 549, in the Royal | visional protection not allowed. January 19, 1383). : 
= 83 i | Court of Juntes, London, within twenty-one dayatrom thedate| a4 elamsoms, de.: HL. Brockelbank, London. 
1665 | Davids. 1748 | Lake 1834 | Wolff | Salas Meauia Wenia, *ieeaadinear of andamanen ds | (64. 7 Figs.|—A glazed framework taking the form of the roof 
1669 | Haslam. (Shepard). : _(Leiipold), Epes ap org vc ay a ih oan Bt he aaah t of the hansom is kept in place by supporting rods. When desired 
1674 | Jensen 1750 | Lake 1857 | Favarger. — La Bociété ps 5 men a aan “ ’P ag Poxse li * A to close the front, the framework is thrown forward and out ina 
(Kjer). (Coiseau). | 1898 | Johnson _ smal af Sige tong yond tee et S abineedtee oh ae tain line with the roof and then folded down in front. By means of a 
1685 | Colley. 1751 | Annandale. | (Vezzosi). eve r igh ane ~— pang um of alteration of certain | sliding rest the reins can be mechanically shifted so as not to 
1690 | Preston, 1765 | Hall. 1902 | Blakeney. parts lag ois ication of the said Letters Patent; any per in | iMterfere with the head gear of the passenger whilst entering or 
Prestige, 1766 | Goodson and] 1932 | Clarke. intenc ing to oppose such application must Jeave particulars in | jeaving the vehicle. (January 20, 1883). 
Preston, & Goodson. | 1985 | Mewburn writing of their objection with the Attorney-General’s Clerk of the 
De Russett.| 1767 | Jensen (Genty and | Patents, at Room No. 549, in the Royal Courts of Justice, Lonond,| 349. Telephonic Apparatus: C. A. Teske, London. 
1700 | Wright. (Schulhof). Deschamps) | Within twenty-one days from the date of the London Gazette, [6d. 10 Figs.|)—The apparatus contains within itself a transmitter, 
709 | Mills (Shaw).] 1775 | Henderson 2078 | Keith. in which this notice is published. a receiver, a signalling device, and means for automatically (¢.g., 
1708 | Munro (Leblond). | 2167 | Lake (Ross). by the weight of the instrument) breaking the electric circuit 
le | Olney. 1783 | Moffatt and. | 2220 | Ellery. through which the signalling device is operated and for completing 
1711 | Haddan Wardale. | 2539 | Crompton ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING < on gar aes oe yee sees le yond ge mage — 
| lark (Hoch- and Crabb. pane for plac © and receiver in circuit ae re- 
sti se tte). 1814 — 2047 | a THE WEEE ENDING SEPTEMBER 29, 1883. quired (it may be both at once or one at a time), the signalling 
1715 1 akes Boucher) 3084 | Darby Abstracts marked with a * relate to applications not proceeded | device being then cut out, the whole forming a portable instru- 
724 | “Coteeay) 1825 PR sir der | 3168 Eiasdiat: with. The number of Views given in the Specification Drawings | ment that can be connected to battery and line conductors through 
ere Ss ta J = (Cowdery 44 3391 | Haddan ts stated in each case after the price ; where none are mentioned | g flexible connection, and be placed on a table or elsewhere and 
1728 | De Stasick! Waorne’ , (Jackson) the Specijication is not Illustrated. ss handed about from ear to mouth and vice versa as required. The 
—_ | “H a). . 1830 Henderson 3488 | Fairbairn : Whave Inventions are communicated from abroad, the Names, | receiver is constructed with two plates or discs having hollow or 
1746 | pAcksel ; (Leblond) 3581 | Taylor. &c., of the Communicators are given in italics. ; solid central projections or not, and an interposed coil, through 
60: | SEeene ee pss * | 3663 | De la Sal Copies of Specifications may be obtained at 38, Cursitor-street, | the axis of which the projections, if such be used, pass. A single 
1747 | Bricknell. 1832) Swan, OOS | Ve 1A Sale. Chancery-lane, E.C., either personally, or by letter, enclosing 


FINAL SPECIFICATIONS FILED. 
Nos. 1501, 1506, 1507, 1509, 1511, 1513, 1521, 1525, 
1558, 1572, 1 , all of the year 1883. 


Bept. 22, 1883. 












i ee a 1150, 1526, 7, 1531, 1534, 1538, 1549, 1547, 
all of the year 1883. 
ae 1383, 1697, 1731, 1770, all of the year 1883. 
OAS 1541, 1550, 1560, 1561, 1602, 1619, 1659, 1671, 


all of the year 1883. 
27 1386,} 1542, 1548, D , 1559, 1563, 1567, 
1569, 1570, 1571, 1574, 1577, 1578, 1586, 1589, 
1606, 1609, 1625, 1677, 1736, 1737, all of the 
year 1583. 
1568, 1575, 1576, 1591, 1592, 1593, 1600, 1603, 
1622, 1623, 1630, 1631, 1689, all of the year 
1883. 
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PATENTS WHICH HAVE BECOME VOID. 
—Through Non-Payment of the Third Year's Stamp Duty of 501. 























No Name. No. Name. No. Name. 
1880 1880 1880 
8755 Hides. 3789 | Hawksley, 3824 | Day, Green, 
8756 Le Clair and Hawksley, & & Wadker. 
De Kees. Hawksley. Neville. 
8759 Kitto and | 3798 Jennings & |: Brotherhood. 
Thompson, Whitaker. | 3831 | Dallas. 
8760 Wirth 3801 | Barnes. 3835 | Parker and 
(Pletsch). | 3805 | Christie. Parker. 
8767 | Clark 3806 Haddan 3836 | Rattray. 
(Williams). (Fritzner). | 3837 | Glaser (Din- 
3770 | Fitch. 3807 | Dickins nendahl). 
8774 Schwarzbach. (Dickins). | 3838 | Hirst, Earn- 
3775 Morgan- 3810 Seubich. shaw, and 
Brown 3814 Fletcher. Holroyd. 
(Gilman 3316 Newton 3839 Ritchie. 
Vertical (Davison). | 3844 | Shiers and 
Press Co.) | 3818 | Boothby. Tetlow. 
8781 | Sharrow and | 3819 Cook and 3846 | Tschirner. 
cing. Turner. 3849 Lake 
8785 Jackson. 3820 | Braithwaite. (Ashton). 
3788 Clark (Allen).{ 3823 | Cadbury, 


IIl.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 























Name. No. | Name. No. Name. 
} 1876 1876 
Garlick. 8652 | Lake (Pray, | 3667 Grimmett. 
Smith. | Johnson, 3670 Faure. 
Abel (Stein- | Pray, and | 3684 Barnes. 
miller and | Beers). 3689 Swinburn. 
Stein- 3655 | Foulis. 3703 Richards. 
miiller). 3664 | Dutton. 3712. Dobson, 
3665 | Tweddell, Rushton, & 
Platt, and Dobson. 
| Fielding. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 

















No. | Name. No. | Name. No. Name, 
1880 | 1880 | 1880 
8865 | Weston. 4420 | Rothwell & | 3996 | Everitt. 
8867 | Hofmann. | Rothwell. | 4005 Brewer 
8894 | Jensen 3902 | Pieper (Cance). 

| _ (Edison). (Logelhardty 4056 | Thompson. 
3917 | Booth. 3947 | Beck 3944 Firth and 
3936 | Fletcher. (Krieger), Boothman. 
3975 | Fawcett. 3938 | McEvoy and | 3945 | Elce. 
8988 | Greig and | Fosbery. 3982  Ambjérn 

Benstead. | 3953 | Hunt (Comte de 

3904 | Heath. | (Brown). Sparre). 
8925 | Vyle. 3992 | Scott. 4046 | Burton, 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 











No. Name. No.| Name. No. Name. 

1876 | 1876 1876 

8808 | Fahie 3763 | Blundell, 3773 | Scott and 
(Foster). Blundell, Zerbe. 





_3831 | Greig. | & Holmes. 





NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 


Eugéne Turpin, Paris. ‘‘ Manufacture, treatment, and applica- 


tion to various purposes of hyponitric anhydride, and apparatus 
No. 4544 of 1881. 


therefor.” La Société Anonyme La Panclastite, 








amount of price and postage, and addressed to Mr. H. R&ADER 
LACK. 
1882. 

5685. Walls, Arches, and other Brickwork, &c.: 
F. Smith, London. (6d. 14 Figs.)—The walls are con- 
structed with an outer or inner face, or both, in which the visible 
part of the joints are materially narrower than heretofore usual 
without at all decreasing the inner body of mortar or other binding 
material. The edges of the bricks forming the visible joints are 
constructed with slight projections or beadings. (November 29, 


1882). 
1883. 
71.* Seams for Uniting the Covers of Balls: J. 
Neville, London. (2d.|—The edges of the covers are sewn 


round to prevent fraying, and the covers fastened to the ball in 
the usual way, after which the seam is finished by passing a 
flexible thread through the edges, bringingit to the back of and 
round the stitch. (Provisional protection not allowed. January 5, 
1383). 


143. Matches, &c.: L.A. Groth, London. (H. if. P. 
Hosemann, Berlin). [(2d.)—The matches are covered at the hold- 
ing end with fireproof material. (Provisional protection not 
allowei. January 10, 1883). 


156. Apparatus for Controlling, Indicating, and 
Arresting the Flow of Electric Current: . M. 
Mordey, Putney, Surrey. [6d. 3 Figs.)—Current regu- 
lator: The object is to diseonnect the source of electricity from 
the apparatus into which the current flows when the current from 
any cause becomes reversed, and in some cases to reconnect the 
two when sufficient difference of electromotive force has been re- 
established. The illustration is an end elevation. Two soft iron 
bars @ suspended from a rocking lever or beam B pass respectively 
within two electro-magnets, under which the two poles of a 
permanent magnet are placed. The lever B has at one enda UJ piece 
of copper insulated from it so arranged that the arms of the U 
piece, when that end of the lever is depressed, dip into two 
mercury cups, making a connection between them. Two similar 
U pieces placed at the opposite sides of the other end of beam, 
each serve, when that end is depressed, to connect the mercury 
cups. This latter end is arranged by means of its greater weight 
or by a spring so as to be normally depressed. The electro-magnets 
are arranged (in multiple arc or in series) in the main circuit be- 
tween, say, the accumulators and the charging dynamo, The pas- 
sage of the current produces similar poles in the lower ends of the 
electro-magnets, and this tends to keep the double UJ end depressed. 
On the reversal of the current the other end is depressed, breaking 
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connection between the dynamo and accumulators by one set 
of cups, and if the other set at the same end be in the field magnet 
circuit (the dynamo being shunt wound), this circuit is also broken, 
and the depression of the beam at the other end, may be arranged 
to short-circuit the field magnets. The connecting rod E is 
arranged, as shown, to interpose a thin slab of slate or other re- 
fractory non-conducting material between the UJ pieces and the 
mercury cups every time the circuit is broken. An electric bell 
may be operated when the current is reversed by a contact piece 
on B coming in contact with a spring and completing a circuit. 
If the U piece at the double YJ end for breaking the circuit be 
lengthened, the signalling device will be operated without breaking 
the circuit. After the main current is broken, the single U end 
is held down by means of a pawl g and an arm h attached to the 
beam. The pawl g is connected to a second rocking lever H, at the 
ends of which are suspended two iron cores, hanging in the coils I, 
wound with fine wire, which is connected to the accumulators, 
when the single YY end is depressed, by means of two contact 
pieces f. The arm A is released from the pawl g when the electro- 
motive force of the dynamo sufficiently exceeds that of the 
accumulators, the necessary amount of difference being regulated 
by the spring s. (January 10, 1883). 


170.* Treatment and Manufacture of Colouring 
Matters: J. H. Loder, Brussels. (4d.)|—Colouring 
matters are obtained by the fermentation of sugar or glucose mixed 
with colouring matters, aromatic principles, nitric salts, and iron 
salts. (Provisional protection not allowed. January 11, 1883). 


211.* Harvest Saving Appliances, &c.: E. 0. 
Greening and D. Barker, London. (2d.)—The fan 
used to exhaust the hot air from ricks is driven by a ‘‘combina- 
tion of friction pulleys and sun-and-planet motion gearing.” The 
pipes are made of half-round or triangular section. (Provisional 
protection not allowed. January 13, 1883). 

225. Belting: H.J. Haddan, London. (E£. M. Cross, 
Syracuse, N.Y., U.S.A.) [6d. 3 Figs.|—The belt is reinforced by 
longitudinal rows of stitches jof waxed .or metallic thread ex- 
tending the length of the belt, (January 15, 1883). 

















projection secured to each plate may be employed and the projec- 
tions may be in contact with one another within the coil. The 
plates may be connected at their outer edges or peripheries, so as to 
form a continuous horseshoe magnet. The transmitter comprises 
a metallic ‘ring mounted freely on pivots and provided with two 
arms at right angles to axis, one of which carries a carbon ball 
resting on one or two blocks of carbons, forming with the metallic 
pivots a combined metallic and carbon microphonic contact, and 
both of which carry adjustable weights to regulate the contact. 
(January 22, 1883), 


375.* Apparatus for Forming and Maintaining 
Vacuum, &c.: J. F. McLaren, Glasgow. [(2d.)|—Accord- 
ing to one modification the apparatus comprises three cylinders 
having three pistons connnected to the same rod which is hollow 
but stopped at the centre. Inlet valvesare provided at the ex- 
tremities of the middle cylinder. On the tube piston rod, on each 
side of the centre piston, are holes or openings, and outlet valves 
are placed at the ends of the rods. Valves permit inlet from the 
outside cylinder, to the centre cylinder. (January 23, 1883). 

400, Electric Generators and Motors: W.' M. 
Mordey, Putney, Surrey. [(d.)—Dynamo-electric generator : 
This relates to generators in which the armatures revolve in fields 
produced by more than two poles. The equipotential points of 
the armature are connected with one another. Fig. 1 illustrates 
diagrammatically the connection of the continuous conductor, 
wound on the armature ring which revolves in the magnetic fields 
produced by four poles to the commutator segments C. The 
junctions of the coils are connected together in the usual way, and 
the diametrically opposite junctions are also connected together 
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as shown. (In the illustration only a portion of these latter con- 
nections are shown). If six fields are employed, each three equi- 
distant coils are connected together. The current can thus be 
collected by two brushes. Fig. 2 shows the construction of a 
commutator for making the connections for an armature revolving 
within eight fields. Within the commutator, which is hollow, are 
rings C, each formed with projections at four equidistant points 
connected to the four segments of the commutator. In order to 
reduce the number of connections brought through the hollow 
shaft, the coils are connected in groups of four (supposing there to 
be eight fields) as described, a conductor from each group is taken 
to each ring C (Fig. 2) or to every fourth segment of the commu- 
tator. (January 24, 1883). 


403. Batting Gloves: G. Burbery, Conglcton 
Cheshire. (2d.]—Those parts of the gloves to be sosadthed are 
quilted, being formed of two folds of leather with interposed pieces 
ofrubber. (January 25, 1883). 


415. Apparatus for Raising and Lowering Weights: 
J.and J. . Pickering, Stockton-on-Tees, fed. 12 Fie) 
—Within a drum fixed on a shaft are two flanges one of which is 
plain and the other resembles the scroll form of clutch consisting 
of inclined planes. The end of the drum has a corresponding scroll 
face bolted to the drum. The plain flange has a sleeve running 
loosely on the shaft and carrying a ratchet wheel engaging with 
apawl. The scroli flange has a sleeve running loosely on the 
first sleeve and to which is fixed a pinion wheel gearing with a 
spurwheel, driven by suitable means. (January 25, 1883). 


423. Felt Hats: C. Vero and J. Everitt, Ather- 
stone, Warwick. [4d.J—A fur cover is combined with a 
hardened and unfelted body of wool or mixed materials by placing 
the same together and operating upon them first with a flat 
hardener and afterwards felting them. (January 25, 1883). 


449.* Note Paper and Envelope Combined: C. A. 
Drake, London. (2d.J—A piece of ordinary note paper is 
provided with a triangular lappet on the left-hand side of the 
upper half of the left-hand page, and a lappet similar to the cover 
of an ordinary envelope upon the top side of the same page. 
(Provisional protection not allowed. January 27, 1883). 

450. Rope Traction Tramways or Railways, &c.: 
G. J. Chapman, Enfield. [6d¢. 18 Fiys.]—The rope tube or 
channel is constructed of two rolled side plates having their 
lower lips joined, and their upper lips separated to form the slit, 
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and kept in form and position by frames and brackets fixed to 
them atintervals. Side flanges prejecting under the paving and 
roughened chillcasting covering the haunches may be provided. 
The gripper frames are mounted on a bar bearing on two axles of 
the vehicle in such a manner that it can be turned up in a longi- 
tudinal plane clear of the ground. The grip pulleys are mounted 
so that they can be made tosweep half round and be held in posi- 
tion for gripping a rope on eitherside of the gripper frame. (Janu- 
ary 27, 1883). 


458.* Mechanical Musical Instruments: H. J. 


Haddan, London. (C. Neumeister, Leipzig, Saxony). (2d.]— 
Relates to musical instruments in which the usual revelving pin 
barrel is replaced by a reciprocating music board provided with 
pins which come in contact with a series of pins attached to levers 
i mee the valves or sound-producing mechanisn, (January 27, 


460.* Telephones: T. J. Handford, London. [2d.)— 
The core of a solenoid cornected toa battery is attached at one 
end to the diaphragm, and the other end is acted upon by a spring 
tending to force the diaphragm outwards, the solenoid tending to 
draw it inwards. (January 27,1883). 


497.* Manufacture of Ligneous Compound and of 
Articles Moulded therefrom in Imitation of Wood 
and other Carvings: C.D. Abel, London. (8. Harrass, 
Bohlen, Germany), [2d.]—The materials are treated at the ordi- 
nary temperature and consist of a mixture of sawdust, bullock’s 
blood, and glutinous flour. (January 30, 1883). 


529.* Dinner Plate and Cover: R. Jordan, Barton- 
under-Needwood, Staff. [2d.]—The plate isdivided into two 
compartments by flanges or ridges upon its face, The cover is 
made slightly larger than the circumference of the plate and is 
provided with a flange resting on the edge of the plate. (Pro- 
visional protection not allowed. January 31, 1883). 


536. megs Se ge Bt Bicycles, Tricycles, &c,: R. 
H. Froude and J. Jenner, London. ([2d.)—The treadles 
are connected to the driving axle by a ratchet arrrangement and 
Fes) movement to it only whilst being depressed. (January 31, 
1883). 


537.* Buttons or Dress Fasteners: J. Imray. 
London. (W. Pilkington, Quebec). (2d.]—The body of the button 
turns around a central bush sewn tothe garment and isof § 
or other suitable form. (January 31, 1883), 


544.* Automatic Sanitary Flushing Apparatus, &c.: 
F. J. Austin, London. [2d.)—A pipe closed at the top and ex- 
tending to nearly the bottom of a reservoir covers an outflow pipe 
running up through the bottom of the reservoir. A tank contain- 
ing disinfecting fluid is fixed above the reservoir and a valve is 
automatically opened on the rapid discharge from the reservoir. 
(February 1, 1883). 


545.*_ Brakes for Carriages, &c.: M. Williams, 

ardiff. [2d.]—A parted strap of steel or brass is passed round 
the nave of the wheel, and is tightened by levers from the driver’s 
seat. (February 1, 1883). 


546.* Lamps for Mining, Tunnelling, &c.: S. 
Williams, Camborne, Cornwall. [2d.|—The object is to 
provide a lamp suitable for burning oils in all places where the 
lamp has to be constantly carried and placed in different positions. 
(February 1, 1883). 


552.* Furnaces: H., W., and J. Martin, Coatbridge, 
Lanark. (2d.]—A narrow, deep, cast-iron, air flue is filled in 
and along the back wall of the furnace above the fuel grate. A 
broad shallow rectangular duct is fitted longitudinally in the brick- 
ie the hearth, and heats the air forced into it. (February 

, 1883). 


553.* Obtaining Products from Coal, &c.: H. L. 
Pattinson, Felling, Durham. (2d.]—A chamber, contain- 
ing vertical retorts open at their lower ends, is superposed above 
the ordinary gas producer. The retorts and producer are filled 
180) the fuel and the fuel in the producer ignited. (February 1, 


557.* Cleansing or Washing Cereals, Coffee, &c.: 
C. D. Abel, London. (LZ. Mautner, Vienna). [(2d.]—The 
grain is cleansed in a completely closed vessel, provided with a 
stirring apparatus, by means of a continuous or periodic flow of 
liquid under pressure. (February 1, 1883). 


560. Manufacture of Sugar and Apparatus there- 
for: A.J. Boult, London. (J. P. Porry, Fort de France, 
Martinique). [2d.)}—Sulphurous gas is generated on a plate or in 
a vessel contained in a furnace connected by an opening toa 
chamber containing the juice or syrup to be treated. A draught 
is created in the chamber by connecting it to a chimney. 
(February 1, 1883). 


561.* Looms: A. J. Boult, London. (F. Rabache, 
L’ Etgile, France). [2d.]—The loom is provided ‘“‘ with two beams 
and two cloth rollers whereof the two former may rotate inde- 
pendently of oneanother.” A special shuttle driving mechanism 
is placed at the centre of the loom, and acts alternately to the 
right and left. (February 1, 1883). 


567. Eroventing Freezing of Water in Chemical 
Fire Engines: . Blakely, Bournemouth, Hants. 
{2d.]—The engine is fitted with a non-conducting casing con- 
structed of two halves fitting together with a tight joint along 
the median line. (February 1, 1883). 


569.*  Tricycles: W. Blakely, Bournemouth, Hants. 
[2d.1—Weights of circular form are applied to the prolongation 
of the axles to increase the adhesion of the wheels. The seat is 
supported upon a screw threaded rod fixed by aset screw. A 
stick or umbrella can be fixed in any desired position by means of 
a ball-and-socket joint. A screw brake is constructed of a flanged 
drum attached to the boss of the driving wheel, and encircled by 
several turns of catgut. (February 1, 1883). 


572.* Holding or Securing the Globes on Lamp 
Burners: W.Blakely, Bournemouth, ts. [2d.J— 
Two forms of spring catch are described. (February 1, 1883). 


586.* Treatment of Brine Employed in the Manu- 
facture of Salt; E.P. Alexander, London. (4. Bracon- 
nier, Paris). [(2d.)—The sediment of brine from which refined 
salt is to be manufactured is deposited by a cold process, mag- 
nesia or dolomite being employed. (February 2, 1833). 


593.* Obtaining and Treating Certain Bases from 
Coal Tar, Naphthas, and Oils: E. Sonstadt, Cheshunt, 
Herts. (2d.)—The bases of the oils are precipitated by any 
suitable reagent such as a soluble ferro-cyanide. The precipitates 
may be treated with alkalies or their carbonates or with lime. 
(February 3, 1883). 

594.* Telephones: G. H, Bassan, A. E. Slater, 
and F. T. Hollins, Derby. [2d.{—The vibrating plate is 
made the pole-piece of the electro-magnet. (February 3, 1883). 


600.* Cooking Stoves or Ranges for Gas and Solid 
Fuels: T. Fletcher, Warrington, Lance. (2d.)—An 
opening fitted with a damper is made from the top of the oven to 
the flue. One or more gas burners is placed in the lower part of 





the oven. The flues for heating by coal may be carried round the 
sides and top. (February 3, 1883). 

603.* Apparatus for Communicating between 
Passe ere and Guards of Railway Trains: W. 
Darby, Margate, Kent. [2d.]—Consists of as many indi- 
cators as there are carriages arranged in the guard’s van, and re- 
spectively connected to the carriages by cords. (February 3, 


605.* Apparatus for Raising, Circulating, and 
Decanting Certain Corrosive and other Liquids: 
J. Cross and G.I. J. Wells, Widnes, Lanc. [2d.|— 
The external casing of the injector is constructed of wood 
saturated with boiled linseed oil, and the nozzle and throat, of 
earthenware, stone, vulcanite, or wood. The injector is combined 
with an india-rubber drop syphon. (February 5, 1883). 


606. Letting-off mig 9 for Looms: J. Scho- 
field and J. Bentley, Littleborough, Lanc. [6. 
2 Figs.}—A wormwheel gearing with a worm upon a side shaft 
carrying a second wormwheel is fixed upon the axle of the warp 
beam. The second wormwheel gears with a second worm fixed 
on a shaft, on which is keyed one or more ratchet wheels, One 
or more pawls is or are connected with the sley sword in such 
a manner that as the warp beam empties, the stroke of the pawl 
or pawls is or arelengthened. (February 5, 1883). 


608.* Machinery for Removing the Superfiuous 
“Body” and Glaze off Enamelled Bricks and Tiles, 
&c.: T. Cliffe, Huddersfield. (2d.)—Pins or teeth on a re- 
volving belt mounted on a suitable framework remove the un- 
necessary glaze. (February 5, 1883). 


609, Covers for Umbrellas and Parasols: M. 
Hyam, London. [6d. 12 Figs.}—The cover is sewn at the 
centre to a metal ring secured to the rib holder. Means for secur- 
ing the periphery of the cover to the ribs are attached to the 
cover. (February 5, 1883). 


611.* Apparatus for Producing Motive Power: 
A.E. Edwards, London. [2d.}]—Weights are successively and 
automatically caused to increase their distance from a common 
centre when they reach that side on which they descend. (Febru- 
ary 5, 1883). 

613.* Crutches: H. J. Haddan, London. (G. N. 
Thurz6, Vienna). (2d.]—The base of the crutch is constructed of 
a box opened at the bottom and pivotted at the top to a cap 
attached to the base. The lower part is provided with grooves 
for the reception of india-rubber. (February 5, 1883). 


615.‘ Apparatus for Opening and Closing Curtains: 
T. Webster, Edinburgh, [2d.)—Two or more bars or rods to 
which the curtain rings are attached are arranged to slide ina 
longitudinal groove cut in the curtain pole. (February 5, 1883). 


616. Globes or Shades for Candles: J. B. Goodwin, 
London. [6d.]—At the bottom of the globe is a neck and a 
shoulder of the proper form and size to —. the globe on the 
top of the candle without interfering with the wick. (February 
5, 1883). 

617.* Breechloading Firearms: E. A. Brydges, 
Berlin. (C.Garbe, Berlin). [2d.]—The sliding breech piece is 
withdrawn directly and the cartridge is placed in a chamber in the 
breech receiver. (February 5, 1883). 


618. Manufacture of Metal Foil or Tinsel: F. 
Wirth, Frankfort-on-Main. (/. Haenle, Munich). (2d.}— 
The entire leaves after the first hammering are placed ina furnace 
and heated, thencut through in the middle of their length, and 
the parts thus obtained are laid between entire leaves not fully 
hammered. (February 5, 1883). 


619. Hinges for Doors and the Like: G. W. von 
Nawrocki, Berlin. (0. A. Ludewig, Stettin). [4d. 2 Figs.J— 
The curved part of the upper hinge is constructed in two parts 
held together by a button or cap, and provided with a disc which 
serves to catch the oil. (February 5, 1883). 


620. Treatment and Application of Certain Ma- 
terials after having been Fouled in the Process of 

Coal Gas for the Protection of Plants or 
Trees from the Attacks of cts: J. Walker, Leeds. 
{4d.]—The fouled mixture is ground and placed in cisterns, half 
filled with water and thoroughly mixed, and after standing for 
twenty-four hours the supernatant liquor is drawn off and is ready 
for use. The deposit is mixed with burnt peroxide of iron which 
still retains a little sulphur, and ground to a fine powder, which is 
destructive to insects. (February 5, 1883). 


622.* Percussion’Caps: T, Nordenfelt, London, [2d.] 
—The thickness of the metal cap is reduced at its centre and the 
metal is left thicker all round this recess. (February 5, 1883). 


623. Apparatus for Measuring and Regulating 
Currents of Electricity: P. Cardew, Chatham, Kent. 
(6d. 5 Figs.}—Current meter: The current to be measured is 
passed through a conductor ; the heat thus produced in the con- 
ductor causes it to expand, the amount of expansion, being indi- 
cated ona suitable apparatus, measures the amount of current 
passing. Conductors in which the resistance varies very slightly 
for difference of temperature are preferred, suchas German silver, 
platinum, silver, or even copper. One end of the conductor is 
enclosed in and attached to an adjustable metal pin at one end ofa 
tube of a material whose coefficient of expansion is approximately 
equal to that of the conductor. To the bottom of the tube is fixed 
a box of the same material provided with a pointer pivotted at the 
back of the box and projecting through a slit in the front, so 
as to indicate over an arc of a circle fixed infront of the box. The 
other end of the conductor is attachedto the pointer at a small 
distance from the pivot. The conductor is kept stretched by 
suitable means, such as a spring attached to the bottom of the 
box, and the current to be measured is passed through it by means 
of the metallic pin at one end and the pivots and spring at the 
otherend. The conductor instead of being straight may be passed 
over pulleys to increase itslength. Current regulator: The above 
instrument may be connected to the two poles of a generator. A 
conductor of suitable resistance, such as carbon, is attached to 
the end of the pointer, and as the current increases, the carbon is 
immersed more or less in a cup of mercury, and increases or 
diminishes the resistance in the circuit, or the pointer may be 
employed to throw lamps in or out of circuit. (February 5, 1883). 


624. Electro-Motors: W.R. Lake, London. (A. 
Skene, Vienna, and F. Kiihmaier, Presburg). [6d. 9 Figs.J— 
Motor: The polarity of the fixed magnets remains constant whilst 
that of the revolving magnets is caused to alternate by means of 
acommutator. The commutator consists of a fixed plate secured 
to a standard and provided on its external surface with two series 
of concentric small insulated metal plates. The alternate plates 
of each series are connected to the alternate plates of the other 
series, placed on either side of them, so as to form a continuous 
conductor. The commutator brushes are secured to a disc mounted 
on the shaft and connected to the revolving magnets, and bear 
respectively upon the concentric series. By slightly rotating the 
fixed plate the direction of rotation can be reversed. Current 
regulator: This consists of a continuous conductor placed on a 
flat plate, and being of less sectional area at its upper part than at 
its lower part. The conductor is connected at its thickest or lower 


part to a generator, and a rod in the circuit of a generator is con- 
nected to a governor so as to move upwards over the contacts of 
the rheostat on an increase of speed of the motor, and thus in- 
crease the resistance in the circuit and diminish the current 
supplied to the motor. The plate can be moved up and down so 
as to regulate the speed of the motor. (February 5, 1883), 


625. Manufacture of Material Suitable for Use ag 
a Substitute for Leather, Cloth, Horn, Tortoise. 
Shell: W. Lloyd Wise, London. (H. Bauer, Vienna). [4d.} 
—Albuminous animal matters are mixed with glycerine, fat, or oil 
and also with a solution of caoutchouc and treated with tannine 
substances, the tanning process being accelerated by electric 
currents, (February 5, 1883). 


626. Self-Acting or Fountain Pens and Holders: 
J. J. Ridge, Enfliield. {6d. 7 Figs.J—A reduced aperture ig 
formed in the neck of a holder to act as a check valve, The nib is 
hinged to the neck portion so that it turns;on its pivot, and its 
back is caused to bear against a flexible portion of the ink reservoir 
and force ink into the nib or point. (February 5, 1883), 


628.* Dynamo-Electric or Electro-Dynamic Ma- 
chine : R. W. Munro, London. (4. LE. Smonnikof, Paris). 
(2d.]}—Dynamo-electric generator : The line of separation between 
the poles of the field-magnets is made oblique to the radius. The 
armature consists of a non-magnetic boss on which an even 
number of electro-magnets are fixed. The electro-magnets con- 
sist of a central core on which the insulated conductor is wound, 
and two segmental ends forming polar extensions. The diametri- 
cally opposite extensions are connected together by iron bars, 
The ends of each coil are connected to opposite plates of a commu- 
tator. The armature brushes are mounted on a circular frame 
which can be slightly rotated by means of handles. (February 5, 


629. Voltaic Batteries: R. Larchin, London. 
(L, Hartmann, St. Petersburg). [2d.]—A zinc element is placed 
in the centre of each cell, and may be surrounded by a porous 
partition. The silver element is placed in a subdivided form 
around the sides of the cell, e.g., a network of vegetable or other 
fibre fixed to the walls may be coated with silver by being im- 
mersed in gallic acid, and then in nitrate of silver, and, after being 
dried, in grape sugar, tartaric acid, and lime, and finally in a solu- 
tion of ammoniauret of silver. The exciting liquid is a solution of 
caustic potash or soda. (February 5, 1883). 


630. Self- Protecting Portable Saw: N. W. 
Wallace, Clifton, Glouc. [6d. 6 Figs.J—A pair of handles 
are pivotted to the saw blade, and spring studs on the handle 
take into notches in the blade and secure the handles in different 
positions. (February 5, 1883). 


631.* Electric Lighting pugeratns for Railway 
and other Carriages: A. M. Clark, London. (\. ‘¢ 
Kabath, Paris). (6d. 7 Figs.)—Electric light: The existing oil 
lamps of each compartment are utilised by substituting accu- 
mulators for the oil reservoirs. An insulating seating for the 
lamp is provided around the — in the roof of the carriage. 
Two strips of copper are attached to the terminals of the accu- 
mulator and are connected to the lamp. In another arrangement 
two strips of copper connected to the terminals of the lamp are 
fixed upon the roof of the carriage on opposite sides of the open- 
ing, and each has a notch at the middle of its width to guide the 
conductor from the accumulators which have a corresponding 
recess. By means of a sliding spring switch in one of the con- 
ductors from the accumulator, the circuit is completed through 
the filament of the lamp. The lamps and accumulators are re- 
moved from the carriage to be eharged, and are placed with their 
conductors upon two plates of — connected to stationary 
charging accumulators connected by an automatic cut out toa 
generator driven by a windmill or other means. (Feb. 5, 1883). 


632. Storage Batteries or Electric Accumulators: 
J. H. Johnson, London. (J. A. Maloney, Washington, 
U.S.A.) [2d.]—Secondary batteries: A plate of carbon and a 
porous pot of black oxide ofymanganese are contained in an insu- 
ating pot, and connected to binding screwsattached to the cover. 
The exciting liquid consists of a solution of sulphuric acid con- 
taining anammoniacal salt. (February 6, 1883). 


633. Manufacture of Finely Divided Lead, Lead 
Alloys, and Compounds of the Same, for Use in 
Secondary Batteries: W. Cross, London,  [4/.)— 
Secondary batteries: A blast or jet of any suitable fluid is caused 
to act upon a stream of molten lead or alloy passing througha 
suitable opening. Apparatus for effecting this is described. (Febru- 
ary 6, 1883). 

634.* Apparatus for Regulating Electric Lamps, 
Electric Currents, Electric Potentials, &c.: A, and 
T. Gray, Glasgow. (2d.)—Arc lamp: The motor described in 
Specification 3441 of 1882 may be used with or without the addi- 
tion of governing devices for regulating the feed of the carbons of 
anarc lamp, Current meter: A friction wheel on an axis con- 
nected to an ordinary counter is caused to bear by a spring or 
weight upon the periphery of a cone, which is connected by gear 
ing to the above-mentioned motor, and is caused to move in the 
direction of its length by the centrifugal force of a mass carried 
by a lever hinged to one of the shafts of the motor described in the 
above-mentioned specification. Current regulator: The motor 
may be arranged to introduce a resistance either in the main circuits 
or, if the generator isshunt wound, into the shunt circuit. The liquid 
in the drum may be caused to make the connection between the 
different sets of resistances. (February 6, 1883). 


637. Rendering Existing Wallis Damp Proof, &c.: 
w. te, London. [4d.]—A face of tiles is applied to the 
wall, and a binding composition is poured into the space between 
the walls and the tiles. The tiles are manufactured by distribut- 
ing over the surface of the tile before it is burnt a quantity of 
coal or coke which is burnt away leaving a honeycombed surface. 
(February 6, 1883). 


640.*_ Machines for Making Envelopes: J.C. Mew- 
burn, London. (A. 7. Howard, Brooklyn, U.S.A.) (2d.)— 
The machine is adapted to take the blanks, fold down the ends, 
apply gum or paste for sealing{down the bottom flap on to the end 
flaps, fold down and seal the bottom flap, apply gum or paste to 
the sealing flap, deliver the envelope into the carrier, and after 
the gum is dried into abox. (February 6, 1883). 


641.* Bottle Stoppers: H. E. G. Luyties, New 
York, U.S.A. [2d..]—The cork body is fixed into an enlarged 
head of wood having an elongated neck, the inner edge of which 
is bevelled or cut away to forma groove in which fits an elastic 
ring. The capsule consists of a flexible tubular casing of twine. 
(February 6, 1883). 

642.*, Furnaces and Boilers ; D. Caddick, Middles- 
brough-on-Tees. (2d.]—The fuel is fed to the furnace from 
trucks on an overhead railway, and the ashes are delivered by a 
shoot to a wagon on a subway. Wrought-iron water columns 
fitted in cast-iron sockets are employed to keep the furnace cool ; 
air chambers are provided at each side of the furnace. The 
boiler comprises a central chamber provided with cross-tubes, and 
an outer annular chamber, connected together only by steam 
pipes at the top. (February 6, 1883). 

643." Hydraulic Engines, &c.: J. C. Etchells, 
Chester. (2d.]—A governor is employed to give a variable cut- 
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off to the water, and a large fl ly Wheel or other regulator is employed 
to carry the engine through the remaining portion of the stroke 
and past the dead points. (February 6, 1883). 

4.* Regulating Apparatus Applicable for Organ 
picwers, &c.: W. ‘Alasworth. "Blackburn, [2d.]—A 
link suspended from a lever on the blowing apparatus shortens the 
stroke of the blowing apparatus relatively to that of the gas engine 
or other motor as the quantity of air in the accumulator increases. 
(February 6, 1883). 

Motive Power Engines: J. Robson, Birming- 

, (10d. 17 Figs.]—The charge of the gas motor is drawn in 

and the exhaust expelled by a secondary piston worked by a vacuum 
cylinder attached to the end of the main piston rod. The cam 
which works the igniting slide is connected by a link to a lever 
carrying @ cam actuating a piece which grips the upper end of 
the secondary piston rod when the main piston is about to com- 
mence its useful stroke, and releases it when the main piston has 
finished the stroke and it is drawn down, thus expelling the products 
of combustion and drawing ina charge, by means of a small piston 
attached to it and working in a cylinder attached to the main piston 


yod. The secondary piston is) provided with valves to allow the 














combustible mixture to passit on its return stroke. Several modifi- 
cations are described. In the illustration the gas pump piston 5 
is worked by the partial vacuum and pressure taking place in 
the reservoir 3and pump. The air is forced into the reservoir 3 
from the air pump 2. The valve 7 closes the air passage and gas 
port; 10 is the igniting port. The exploded gases from the gas 
motor cylinder may be employed to propel a piston operating a 
small pump for injecting water into the cylinder. Modifications 
and various arrangements for operating the valve according to the 
use to which the engine is to be put are described and illustrated. 
Aself-acting supplementary exhaust valve may be employed to aid 
in starting the engine, or this may be effected by means of a water 
turbine in conjunction with an accumulator supplied by town 
water. (February 6, 1883). 

646,*. Means for Securing Gas Retort Lids, Covers, 
or Doors: H. E. Newton, London. (4. Klinne, Dort- 
mund, Germany), (2d.)—The face of the mouthpiece and flange 
on the concavo-convex lid are surfaced or turned up, and the lid is 
provided with a pair of lugs through which it is fixed to a cross- 
bar by a vertical feccentric pin. The crossbar is hinged to a 
bracket formed with a socket in which the eccentric joint pin 
works. (February 6, 1883). 

649. Pistons: W. Rowan, Belfast. [6d. 5 Figs.)—A 
curved helical spring presses the packing ring apart and outward 
against the sides of the cylinder, while a curved middle portion 
presses against the joint piece holding it steam-tight against the 
inside of the packing ring. A wave spring is employed to press 
the packing rings apart from each other. (February 6, 1883). 

650. Drills for Sowing Turnips, Mangold, and 
other Seeds: P. Pierce, Wexford. (6d. 8 Figs.|—The 
framing is preferably cast in one piece with the seed box, and the 
prolongations of its sides act as bearings for the front roller 
spindle. A non-corrosive diaphragm is fixed between the seed 
delivery pipe and seed box and the seed distributor, which is 
operated by means of connecting rods and cranks. The cover of 
the seed box is pivotted to a bolt fitted with an elastic washer 
under its nuts. (February 6, 1883). 

651. Raising, Lowering, and Holding Weights 
Applicable to Water-Closet Valves, &c.: H. C. 
Symons, London. [/. 8 Figs.J)—A belt or cord, with the 
weight attached to one end and an adjusting weight on the other 
end, is coiled on a stud or axle, and the descent of the weight is 
retarded by friction and the adjusting weight. (February 6, 1883). 

652.* Gas Clusters or Burners, &c.: M. Pinder, 
London. (2d.}—The jets are brought towards each other so 
that the flames strike and meet each other at or about the point 
of combustion. (February 6, 1883). 

654. Apparatus for the Prevention of Explosions, 
&c., in Steam Boilers: T. C. Fawcettand J. C. Har- 
greaves, Leeds. (6d, 2 Figs.)—A dead weight safety valve is 
placed on the top of the boiler and enclosed within a steam chest, 
from which a pipe leads into the flue above the furnace or grate 
bars, so that the escaping steam tends to check combustion. 
(February 6, 1883). 

655. Fastenings and Attachments for Wearin 
Apparel and other Textile Fabrics, &c.: an 
J. oh Newey, Birmingham. [6/. 34 Figs.]—The points of 
the beaks of the hooks are protected (1) by curving the point 
between and below the upper surface of the sides (2) by raising 
the body of the hook above the point, or(3) by closing and indent- 
ing the sides of the hook, and turning the points into the inden- 
tations. (February 6, 1883). 

657. Lamps: R. Ogden and R. J. Anderson, Liver- 
pool, [6d. 13 Figs.|—The lamp is extinguished when suffi- 
ciently inclined by means of a weighted spindle suspended from a 
bracket by a ball joint. (February 6, 1883). 

659." Voltaic Batteries: W. R. Lake, London. (J. 
M. Stebbins, New York, U.S.A.) (2d.|—“‘ Zine plates are suspended 
from the cover of an india-rubber cell by connecting rods, and are 
provided with cups to contain mercury.” Carbon plates are sus- 
pended so as to be submerged in the exciting solution contained 
in ‘‘an interior cup closed on all sides except the top, and made 
of any non-porous material except certain portions between the 
plates.” Hard rubber cups are suspended from a crossbar by 
rods, and so that when lowered, the zinc plates are exposed to 
the exciting fluid, and when raised they cover the porous parts 
of the interior cup. (February 6, 1883). 

661. Dynamo-Electric Machines: J. Munro, Lon- 
don. (6d. 5 Figs.}—Dynamo-electric generator: A disc arma- 








ture consisting of a disc A is set on both sides with radial bars of 
copper B jointed at the ends ina grid form, and either running 
round the borders of the disc as shown or forming fan-shaped 
sections upon it. A drum armature has its circumference formed 
of copper strips connected alternately at either end to form a con- 
tinuous conductor. This may be formed by overlaying a frame 
with a grid of sheet copper. Several layers may be superposed 
over One another. A permanent or electro-magnet may be placed 
within the armature, and is fixed or pivotted freely. (February 6, 
1883). 

662. Artificial Stones made from Cork Shavings. 
F. Wirth, Frankfort-on-Main. (K. Griinzweig and P. 
Hartmann, Ludwigshafen). [(4d.] — Pulverised cork is mixed 
with a hot starch paste, and immediately dried at a high tempera- 
ture. (February 6, 1883). 


663. Gas Producers and Gas Furnaces: C. W. 
Siemens, London. ([(d. 6 Figs.) —For the rapidly sloping 
conical bottom and bars described in Specification 3792 of 1881 is 
substituted (vide Fig. 1) a shelf A slightly inclined downwards 
towards the middle of the producer. This plate may be covered 
with firebrick or present occasional sets of firebars and is at such 
a level as to leave a narrow opening B between it and the struc- 
ture above for the introduction of stirring bars. A horizontal 
shelf D projects around the nozzle C and extends some dis- 
tance beyond the shelf A, but so as to leave an opening hetween 
them. The air passage to the nozzle C is made as an upright pipe 
with ascrew thread on its lower part for adjustment. Projecting 








horns at the top of the pipe, when the pipe is turned, break up 
clinkers in the air passage. Referring to Fig, 2, a part longitudinal 
section, the gas inlets A are covered by brickwork stepping over 
them from each side, and carried up as a solid pier C against the 
face of whieh the main arch D terminates. The air inlets E are 
carried higher up and covered by small arches F. A furnace such 
as described in Specification 671 of 1866 may be employed near to 
the ingot moulds, or in lieu’ of this pits built up of or with 
refractory material and provided with gas inlets and a cover, made 
with rollers running on side rails and faced on the underside with 
refractory material. Inlets for air and outlets for the products of 
combustion are provided. The producer described in Specifica- 
tion 3018 of 1864 may be provided with a slightly inclined shelf 
instead of with the grate bars at the bottom. An injector may 
be fitted to the ash-pit door. (February 6, 1883). 


665.* Combined Envelope and Note Paper Packet : 
A. M, Clark, London. (S. /. Spurgeon, Houstonia, Missouri, 
U.S.A.) [2d.]—A series of sheets of note paper are united at one 
corner by an eyelet by which a gummed covering sheet is held on 
the packet. (Provisional protection not allowed. February 6, 


1883). 
667. Construction of Furnaces: T. Robinson, 
Preston. (6d. 4 Figs.;}—The space above the bridge of the 


furnace is closed up and fitted with tubes or hollow chambers 
which pass over the firebars, and are open at each end, so that the 
flames and products of combustion passing upwards between the 
said tubes are drawn towards the front of the furnace, and pass 
back through the tubes before reaching the flue. (February 7, 
1883). 


668.* Manufacture of a Substitute for Coffee, &c. : 
E. J. T. Digby, Brussels. (2d.)—The carob fruit is dried, 
cut between a pair of horizontal rollers provided with knives, 
again dried ond roasted, and, when cold, ground. (February 7, 
1883). 


669.* Preventing or Lessening Damage to Ships 
During Collision at Sea: S. Heimann, Hamburg. 
(2d.)—Fenders composed of canvas rendered waterproof and filled 
with peat, are stowed away, and can be thrown overboard at a 
moment’s notice to protect the sides of the vessel. (February 7, 
1883). 

670.* Pirn and Soe Winding Machines: P, H. 
Marriottand J. Hall, Stockport, (2d.|—Three or more 
conical rollers which are free to rotate on vertical pins fixed at 
equal distances from the centre of the pirn are substituted for the 
usual slotted cup against which the yarn rubs. (February 7, 1883). 

671. Lubricators: H.J. Haddan, London. (4. W. 
Swift, Elmira, U.S.A.) [6d. 6 Figs,|—The lubricator is attached 
to the steam pipe. The lubricant cup is provided with a screw- 
threaded extension at the bottom, through which is extended a 
channel for the discharge of the surplus water in the cup. The 
cap at the top of the cup is provided with a screw-threaded orifice 
by which it is screwed on to the nipple on a horizontal supporting 
arm provided with a cavity closed by a plate of glass, and com- 
municating with the steam pipe and with the interior of the cup. 
The lubricant is introduced into this cavity through an inlet closed 
by a suitable stopper. On the top of this horizontal arm is mounted 
a steam condensing chamber, which receives steam at the top by 
a pipe from the steam pipe. The condenser is attached to the 
supporting arm by a hollow externally-threaded nipple on the arm, 
A small chamber is cast in the interior of the supporting arm and 
extends towards the glass plate, and is connected to the condenser 
and, by a passage crossing the front of the glass plate, to the cup. 
Taps or valves control the connection between the supporting arm 
and the steam pipe, and between the condenser and the hollow 
chamber. A diaphragm or disc provided with a small aperture 
for the passage of the lubricant is placed in the steam pipe near to 
the steam chest. The amount of the feed can be observed through 
the glass plate. (February 7, 1883). 

672." Integrating Anemometer: W. F. Stanley, Lon- 
{2d.]—The object is to indicate the direction and velocity 
of the wind at one operation. (February 7, 1883). 

673.*_ Tilting Apparatus for Barrels, Casks, and 
other Receptacles: W. and S. Greenwood and T. 
Delamere, Liverpool. ([2d.)—The cask is tilted as it is 
emptied by means of a spring at the back end. (February 7, 1883), 





674. Preparing and Finishing Castings: D. P. G. 
Matthews, Newport, Mon. (4d.)|—The castings are placed 
in a bath containing sulphuric or other acid in order to remove 
the grit. (February 7, 1883). 


675.* Oven Furnaces and Copper Furnaces: J. D. 
Kemp, London. (2d.]—The inner door has a deflecting plate 
inclined so as to throw the air on to the roof of the furnace, and 
the bridge is constructed at such an angle as to deflect the pro- 
ducts of combustion back towards the door. Air is admitted 
along both sides of the furnace and floor, and the oven adjoining 
the furnace is protected by an inclined butting lump. (Feb- 
ruary 7, 1883). 

676. Telephonic Apparatus: H. H. Eldred, ‘Lon- 
don, (6d. 9 Figs.|—The parchment or membraneous diaphragm 
a, provided at its centre with an iron piece ¢, is stretched tightly 
across, and secured at its edges to the carrier ring, at the outer 
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surface of which is placed a thin disc d of mica or brass. The 
surface of the diaphragm may be coated with a solution of india- 
rubber or other waterproof varnish. (February 7, 1883). 


680. Multiple Cylinder Compound Engines: R. 
Matthews, Hyde, Cheshire. (6d. 5 Figs.)—Each cylinder 
is constructed in two parts—an outer smaller part in which the 
steam is first utilised, and an inner larger part in which the steam 
is expanded. Suitable passages and a reservoir are provided for 
each oylinder. On the crankshaft between the cylinders is fixed 
an eccentric linked to three sets of slides, one for each cylinder. 
These slides govern ports leading to the two parts of each cylinder, 
the steam being first admitted to the smaller part and exhausting 
into the reservoir, from whence it passes to the larger part, and 
finally to the exhaust or condenser. <A second eccentric working 
three slides may be employed to vary the cut-off. The alternation 
of steam for both the high and low pressure may be effected by a 
single rotating slide working on a facing around the centre of the 
casing. (February 7, 1883). 

684. A) atus for Supplying, Flushing, Discharg- 
ing, and Trapping Arrangements for Sanitary and 
Sewerage Purposes with Boxes and Gratings, &c.: 
J.G. Stidder, London, [6d. 20 Figs.\—The objects are to 
render the apparatus accessible for cleaning and removing obstruc- 
tions, to prevent offensive effluvia, and to render it clean and 


sightly. (February 7, 1883). 
685. Apparatus for Drying Grain Seed, &c.: J. J. 
Turner, Kington, Hereford, [6d. 2 Fiys.)—The grain is 


fed from a hopper and is moved by a screw conveyor through a 
tube wholly or partially enclosed by one or more flues connected 
with a steam boiler, (February 7, 1883). 

686. Ploughs, &c.: T. Walker, Whitstable, Kent. 
(6d. 6 Figs.])—Water is conveyed from a tank by pipes so as to 
drop upon the front of the plough breast or other suitable point 
of the plough. (February 7, 1883). 

689. Printing Machinery: W. W. Colley, London. 
[6d. 2 Figs.}—Two continuous webs running in opposite direc- 
tions are simultaneously printed each on one side by the same set 
of type and are concurrently printed on their other sides by two 
other type cylinders. Relates also to the construction and ar- 
ao of the gathering and delivery mechanism. (February 
7, 1883). 

690. Manufacture of Ordnance: W. Lloyd Wise, 
London. (C. 7. M. V.de Bange, Paris). (6d. 2 Figs.]—This 
relates to a method of hooping designed to afford resistance not 
only to longitudinal fracture but also to transverse fracture. The 
illustration is a half longitudinal section,the transverse dimensions 














being trebled and the conicalness (hereafter mentioned) being 
increased about ten times what it would be in practice. The 
hoops are of biconical form, being formed of two truncated 
cones united at their smaller diameters. The hoops of each row 
are arranged to break joint with the preceding row. The form 
and arrangement of the different hoops is clearly shownin the 
illustration. (February 7, 1883). 


691. Machines for Combing Wool, &c.: F. Fair- 
bank and J. Robertshaw, Allerton, Yorks. (6d. 7 Figs.) 
—A rotating sectional brush is mounted over the comb circles at 
each side of the machine. Each section acts vertically in its pres- 
sure on the fibre, pressing it between the comb teeth. (February 
8, 1883), 

692.* Apparatus for Producing “ Popped Corn”: 
T. B. Kinder and E. R. Southby, London. [4d.)—The 
corn is rapidly exposed in a thin layer to a high temperature for a 
short time, and withdrawn directly the popping has been effected. 
The corn is kept moving during exposure to the heat, the move- 
ment being of a jerky character. (February 8, 1883). 


693. Instrument for Taking and Plotting Levels: 
F. Low, London. (A. 7. Fraser, Madras), (6d. 4 Figs.J— 
The levels are taken by means of two equal perambulator wheels 
connected at their centres by a bar and running over the ground, 
which wheels move a sheet of paper, and of an arm carrying a style 
operated from the pole of the instrument, which is kept vertical 
by an inertia pendulum. (February 8, 1883). 

695. Window Sashes: J. Hay and G. Robertson, 

ow. (4d. 6 Figs.|—The sashes and cords are connected 
together by bolts or studs to which the cords are attached, the 
bolts being fitted into the sides ef the sash so that they can be 
readily removed. (February 8, 1883). 

697. Tools for Etching upon Glass, &c.: J. G. 
Sowerby, Gateshead-on- e. (6d. 3 Figs.]—The etching 
tool is passed through a horizontal bar, each tool being held by a 
spring fixed on this bar, which lifts upon a pin at one of its ends, 
the other end of the bar being free. The tool thus presses equally 
upon the surface to be engraved. (February 8, 1883). 


698. Apparatus or Switch for Electric Lamps, &c. ; 
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J.T. Todman, London. [é6d. 12 Figs.|—Switch : A piece 
of metal is passed through the upper part and projects a short 
distance on either side of a non-conducting plug fitted and 
secured in any ordinary manner to a non-conducting casing, ¢.7., 
the plug may fit ina recess fin the upper part of the casing and be 
secured by ascrew passed upwards through the casing into the 
plug. The casingis provided on each side with a binding screw 
from which two metallic strips pass in opposite direetions partly 
around the casing, and are then bent inwards at their ends, 
through slots in the casing. The projecting ends of the metallic 
piece make contact respectively with the two bent strips and 
complete the circuit. The motion of the plug is limited by stops. 
In modifications bent springson the plug make contact with the 
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nner ends of the binding screws, or the projecting endsof the 
metallic piece pass over and press down spring-like pieces con- 
nected to the binding screws. The illustrations show in side 
elevation and horizontal section a modified form arranged for 
shunting the current into different branches. The metallic piece 
D is fixed on an insulated casing and four pieces d turn on screws 
or pins on the piece D, andare connected at their outer ends to 
handles b. Four bent contact springs e are secured to the non- 
conducting base and connected by pieces of metal, shown in 
dotted lines, respectively to the binding screws I., II., IIL, IV. 
The plate D is connected to the right-hand binding screw c. By 
moving one or more of the pieces d to the positions (shown for 
one piece by dotted lines) over the contact springs e, the terminal 
¢ is connected to one or more of the terminals I, II., III, IV. 
The motion of the pieces d is limited by stops. (February 8, 1883). 


699. Moulds for Moulding or yy * Bulbs for 
Incandescence Electric Lamps, &c.: A. Swan, Gates- 
head-on-Tyne. [6¢. 3 Figs.]—Incandescence lamps : The 
mould for shaping the bulbs of the lamps is made in three parts, 
viz,, a bottom piece having an inclined upper surface, and two 
top parts hinged to the bottom part and formed with their lower 


surfaces inclined so as to correspond to the upper surface of the 
bottom part. The illustration is an elevation showing one of the 
top parts opened out. The outer part of the casing may be made 
of wood or metal, and the inner part of plumbago or other suitable 
material. The parts of the mould being closed, the glass is blown 
and rotated therein, and owing to the divisions between the parts 
being inclined to the axis of rotation, the moulded article will be 
free from mould marks. (February 8, 1883). 


700. Railway Chairs: J. Lindley, Walkley, Yorks. 
{6d. 3 Figs.J]—One portion of the chair is cast with a projection at 
the top, the other portion being made with the usual jaw, shaped 
to hold the rail. On the projection, a recess is made for holding 
the lower end of a metallic plate whose upper end rests against a 
ribbed fish-plate formed to fit one side of the rail. A screw bolt is 
passed through the cramp-plate, the head being held in a socket 
formed in the bottom of the chair. (February 8, 1883), 


701. File-Cutting Machines: P. Ewens, Chelten- 
ham. [8d. 13 Figs.)—Relates to machines in which a longi- 
tudinally sliding bed carrying the file blank is advanced gradually 
under a chisel, which is raised in opposition to a spring by a cam 
and suddenly let go, so that it strikes the blank and cuts tooth 
after tooth as the blank advances. The blank is held in position 
by engaging its tang between two roughened cheeks hinged to 
the bed, andis held down by wooden rollers mounted on levers 
operated upon by weights or springs. The chisel box is guided in 
a frame which can be turned round the shaft as an axis. The 
clamp box attached to the spring is connected to the link of an 
eccentric which is turned round step by step by a ratchet and 
pawl. (February 8, 1383). 


703. Manufacture of Grooved Tyres for Wheels: 
W. H. Carmont, Manchester. [4d. 6 Figs.|—The tyre is 
rolled of a section similar toordinary channel iron but with the 
lowersurtace of the base of the section, concave. It is then passed 
through rollers that flatten the base, thereby causing the upper 
edges of the tyre to approach one another and form a dovetailed 
groove in which the india-rubber or other tyre is secured. 
(Feburary 8, 1883). 


705. Kitchen and Cooking Ranges and Stoves: 
W. Russell,Manchester. (8d. 22 Figs.|—The heat from the 
‘fire’ is caused to act directly upon the bottom of the oven and 
also upon the sides and top in the ordinary manner. The gas 
burners in combined coal and gas ovens are applied to the tops or 
hobs of the oven, and can be used, when required, by themselves. 
A burner may be attached to the grid in such manner that when 
the grid is turned down the gas supply is turned on. Relates also 
to the detachable parts of ranges. (February 9, 1883). 


708. Steering Gear for Ships: G. D. Davis, London. 
[6d. 9 Figs.|—The object is to combine the use of steam and 
manual power together for actuating the rudder so that the 
steam power can be disconnected. The hand gearing consists of 
a mitre wheel on the steering wheel axle gearing into another 
mitre wheel on a shaft carrying a worm gearing into a worm- 
wheelon the chain barrel axle. Suitable gearing from any steam 
engine is arranged to actuate the chain barrel, and in the gearing 
is a suitable clutch todisconnect the action of the engines. A 
spurwheel on the steering wheel axle gears with a rack having 
only one tooth; the tooth is brought to one or the other side of 
the vertical axis of the steering wheel according to the direction 
in which the wheel is rotated, and by suitable levers and links 
operates the valves of the engine to assist in the steering. One of 
the wheels in the train of gearing from the engine is keyed to 
allow of partial rotation on its axis to enable the man at the wheel 
to reverse the engine without moving its parts. The engine is 





not powerful enough to actuate the chain barrel itself, but 
simply assists the man at the wheel. (February 9, 1883). 


712. Fireplaces, &c,: G. Ermen, Dawlish, Devon. 
(6d. 3 Figs.J)—The existing chimney is used as a hot air chamber, 
a pipe passing down this chimney serving to carry away the pro- 
ducts of combustion. The bottom of the air chamber around the 
smoke pipe is closed and connected by a pipe to a hot air cylinder 
placed underneath the fireplace. Distributing pipes lead from the 
hot air chamber and cold air passes by a pipe into the hot air 
cylinder. (February 9, 1883). 


718. Manufacture and Treatment of Crystallised 
Sugar from Starch: G. W. von Nawrocki, Berlin. 
(1. von K. Sakovicz and D. Rosenblum, Warsaw). [4d.]—Starch is 
mixed with water and sulphuric acid added, and the mixture 
boiled, neutralised with chalk, and decoloursed by addition of 
permanganate of potash and filtered. (February 9, 1883). 


719. Electric Safety Pings and Appliances in Con- 
nection therewith: K. . Hedges, London. [éd. 
9 Figs.]—Distribution: The safety plug is constructed of a 
number of small wires or strips of lead, tin, or other suitable ma- 
terials laid side by side, but sutticiently far apart to prevent spark- 
ing from one to the other, between plates of mica or separated by 
plates of mica, and having all their ends attached by soldering to 
two terminals which can be connected in circuit. In order to pro- 
vide a by-pass for the current when the safety plug gives way, the 
safety plug is suspended vertically from one terminal and the 
other or lower terminal is attached to a clamp from which a con- 
ductor projects downwards into a metal cup containing mercury 
but not touching the mercury. Thiscup is connected through a 
resistance, which may include a bell or other signalling device and 
a second safety plug, to the upper terminal. When the safety 
plug gives way the conductor descends with, or slides vertically 
through, the clamp and makes connection with the mercury. 
When the fused safety plug is replaced the conductor can be drawn 
back so as to break contact, Instead of a mercury contact the 
clamp may make contact with a spring and carry the armature of 
an electro-magnet situated in the by-pass circuit, which draws the 
clamp into firm contact with the spring. The safety plug may be 
subjected to the strain of a light spring instead of the weight of the 
clamp, or part of the strain on the plug may be relieved by two 
springs attached to the clamp and pressing on the plates of mica. 
Where connection has to be made between the local circuit and 
the main conductors the safety plug is fixed on the head of a tr 
shaped piece of insulating material, the vertical limb of the 
passing down between the two main conductors. One end of the 
safety plug is connected to the main conductor and the other to 
the local conductor. (February 9, 1883). 


721. Machines and Apparatus for Felting Wool: 
A. Monchablon, Paris. [6d. 1 Fig./—A forward motion in 
the same direction and at the same speed as the felting roller is 
given to the sides of the trough. The thread is moistened by 
means of a roller covered with spongy matter and dipping into a 
receiver. (February 9, 1883). 


722. Perincs and Fittings for Stoppers for Bottles, 
&c.: J.S. Davison, Sunderland. [6d. 19 Figs.|—Several 
arrangements are described and illustrated for securing the stopper 
by means of springs attached to the neck ofthe bottle or jar. The 
stopper may or may not be provided with a capsule, e.g., an india- 
rubber band spring passes through a hole in the capsule and cork, 
and has its ends secured by a wire round the bottle neck; or the 
elastic band may pass through a hole ina glass or other stopper 
having a ring of india-rubber under the neck to make a joint. 
(February 9, 1883). 


723. Roundabouts: W. and W. Meeds and T. 
Blinkhorn, Boston, Linc. (6d. 4 Figs.|—Each horse is 
caused, as is usual, to go round in a circle, and is supported by a 
platform provided with wheels running on a tramway and causing. 
by means of a crank and links, the body of the horse to be thrown 
up and down. (February 9, 1883). 

724, Cartridges for Breechloading Firearms: W. 
Gardner, London. [6d. 5 Figs.J—A shield is placed outside 
the cap in the cavity containing the cap and has sufficient strength 
to resist a blow or pressure, but is perforated or reduced in 
thickness at its centre. (February 9, 1883). 


726. Furnace Bars: F.Livet, London. [6d. 4 Figs.) 
—The whole firebar is made in two pieces and tapers down to a 
sharp edge at the bottom, and is made as deep as the ashpit will 
allow. The upper piece upon which the fuel rests tapers from say 
lin. to less than $in. and the lower from #in. toy, in. The 
guides or distance pieces on the bars are made to terminate some 
distance from the top of the upper part, so that a ‘‘slicer’ can be 
run along between the bars. The furnace bars are tapered from 
front to rear in order to diminish the air space at the back of the 
furnace. (February 9, 1883). 


727." Breechloading Small Arms: W. M. Scott, 
Birmingham. (2d.]—The closing of the gun is utilised to assist 
in cocking the internal hammers of drop-down guns. Arrange- 
ments are described for tightening the ‘‘fore end” upon its abut- 
ment to compensate for the wear of the bearing parts of the joint 
and loop. (February 9, 1883). 


728. Manufacture of Hand Rakes: W. R. Lake, 
London, (7. Carlsson, Eskilstuna, Sweden). [4d. 3 Figs.J— 
The teeth are stamped out of a plate provided with a strengthen- 
ing rib at its back, and the teeth are then curved to the required 
shape, the material stamped from the teeth of one rake forming 
the teeth of thenext. (February 9, 1883). 


731. Preparing Malt and other Amylaceous Sub- 
stances for Brewingorother Purposes: J. H. John- 
son, London. (£. Kokosinski and E. Bernet, Paris). (6d. 
2 Figs.j—The malt is mechanically disintegrated in a moist con- 
dition by means of a toothed conical crusher arranged within a 
toothed casing. (February 9, 1883). 


733. Manufactnre of Wheels for Railway Carriages, 
&c.: R. R. Gubbins, London. [6d. 7 Figs.J|—The ex- 
treme ends of a wrought, corrugated or angularly crimped, metal 
sheet are brought together and form the web for the centre of 
the wheel. The hub of the wheel receives the inner end of the 
corrugations in agroove wherein the web is fastened. (February 
9, 1883). 

734. Unhairing Skins by Means of a Water Stove: 
W.H. Beck, London. (A. Laure, Paris). [4d.]—The skins 
are suspended in the water stoves until the hair peels off. The 
operation is accelerated by heating the water and adding soap, 
soda crystals, or strained bran water, &c., or by passing a current 
of electricity. (February 9, 1883), 


735, Rinsing the Wool upon the Skins of Sheep 
when they are Ready for Peeling in Order to Obtain 
the Kind of Wool called “Laine Lavee a dos 
Veloutee”: W. H. Beck, London. (A. Laure, Paris). 
[4d.]—Hot water, either pure or soaped, is poured on the wool 
side, and the wool is then passed quite open under two pressure 
rollers, being supported upon an apron. (February 9, 1883). 

736. Machinery for the Manufacture of Trans- 
parent Block Ice: M. Mutter, Stockport. [6d. 5 Fiys.|— 
A box open at the top and constructed of a non-conductor of 





heat is placed at the bottom of the mould, and is provided with 
a false bottom working vertically therein, and attached to rodg 
passing through insulating casings to prevent them being frozen, 
(February 9, 1883). 

737. Production of Metallic Solutions: C. R. A. 
Wright, London. [4d.)—Water containing ammonia or 


cuprammonium hydrate is allowed to trickle over fragments of 
metallic copper, or airmay be passed through the above solutions 
in which are placed fragments of metallic copper. (February 9, 
1883). 


739. Apparatus for the Treatment of Alkali Waste: 
J. Simpson, Liverpool. [6d. 1 Fig.]—The waste is subjected 
to action of water and direct steam pressure in a closed vessel, 
The vessel is provided with a tightly closing door or valve, a feed. 
ing way provided with a valve, a movable bottom, and a steam 
supply pipe conducting the steam below the mass. (February 10, 
1883). 


740. Jacquard Machines: I. Thomis, Eccleshill, 
and M. Priestley, Websey, Yorks. (6d. 6 Figs.|—Double 
or single upright bars, which are raised by reciprocating knives 
actuated in the ordinary manner, are mounted in the Jacquard 
frames. Each bar is formed with one or two bends, which, on pass- 
ing through the needle eye or against a crossbar, causes the 
hooked ends to be moved clear of the ascending knife. A hook ig 
formed on each bar, which, when the bar is beginning te descend, 
is hooked on a stationary crossbar and held until released by the 
action of the card cylinder and needle. (February 10, 1883). 


744. Hydrants Used for Water, Gas, &c.: T. Suf. 
field, London. [6d. 6 Figs.)—A metallic lining is inserted 
in the upper part of the hydrant and receives two cupped leathers 
fixed on the valve spindle, and which can be removed with the 
valve and cover. The upper cup leather preserves the upper part 
of the hydrant in a water-tight manner, and the lower bears on 
the valve seating, A frost cock is opened when the main valve ig 
closed and permits the water to pass out. (February 10, 1883). 


745. Points for Tramways, &c.: H. Scott, Liver. 
pool, (sd. 22 Figs.|—A normal and automatically recoverable 
position is given to the point by means of a weight or spring. 
A griddle or open receptacle is placed under the point to prevent 
it from choking. A double grooved facing point is employed 
worked by the side draught of the car, and returned to its normal 
position by a spring or weight. A tholding-down and adjusting 
device for the points is also described, (February 10, 1883), 


747. Treating Iron Ores and other Mineral Sub- 
stances for Extracting Sulphur and Phosphorus, 
&c.: A. Adair and W. Thomlinson, Seaton Carew, 
Durham. [4d.)]—The materials are first reduced and may be 
subjected toa process of oxidation, and are then treated with 
hydrates or carbonates of soda and potash or other suitable ma- 
terials. The materials are then treated with water, steam, or 
acid, and milk of lime is added to the solution to precipitate the 
phosphates, (February 10, 1883). 


748. Manufacture of Bichromates of Potash and 
Soda: J. H. Johnson, London. (0., 4., and A. Neuhaus, 
Elberfeld, Germany). [4d.)}—Carbonic acid (under pressure and 
heat if necessary) is added to the chrome melt obtained by furnac- 
ing a mixture of chrome ore with lime and carbonate or caustic 
potash or soda. (February 10, 1883). 


750. Manufacture of a White Pigment: T. Griffiths, 
Oxton, Cheshire. (4d.)—Sulphide of zinc is mixed with sul- 
phate of ammonia or other salt having no colouring action on the 
sulphide, and that volatilises at a little below the degree of heat 
at which the sulphide becomes colourised in air, and this forms a 
protecting atmosphere round the sulphide. Zinc is precipitated 
from its solutions by means of purified ammonia liquor. (February 
10, 1883). 


751, Manufacture of Coloured Marking Inks: J. 
Hickisson and H. W. Langbeck, London. (2d.)—A 
solution of india-rubber and gutta-percha dissolved in bisulphide 
of carbon is added to the colours. An essential oi] may be added 
to prevent the too rapid evaporation of the solvent. (February 
10, 1883). 


752. Manufacture of Colonred Marking Inks, &c.: 
J. Hickisson and H. W. beck, London. (4d.)—The 
various colours are added to a liquid composition consisting of a 
mixture of arsenious acid, oil of turpentine, glycerine, and dis- 
tilled water. (February 10, 1883). 


754. Landausand all Open-Headed Carriages: W. 
H. Bailey, London. [6d. 2 fiys.)}—A bridge piece serves as 
a track for the friction wheel of the lever, the ends of the bridge 
piece serving to lock the head in the open or closed position. A 
spring or cam is employed for raising the pulley on to the track to 
enable the head to be closed. (February 10, 1583). 


755. Improved Process and Apparatus for Pre- 
paring Cotton Seed: F.S. Fish, Newark, N.J., U.S.A. 
(T. Taylor, Washington, U.S.A.) [6d. 3 Figs.)—The cotton 
seeds are treated with sulphuric acid whereby the seeds are left 
with a hard woody shell capable of protecting them from damp- 
ness or other injury, but are fitted for crushing or sprouting’ 
(February 10, 1883). 


756. Gun Carriages: A. Noble, Newcastle-upon- 
Tyne. (sd. 6 Figs.)}—The carriage can, as will be seen by 





reference to Fig. 2, be pivotted centrally at A or at a forward 
point B, or at an external point by the use of the pivot bar C. 
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j D is connected to each trunnion of the gun, and its 
fs ar carried through the press and held firmly at each 
oo of the slide face. The pistons are fitted with spring-loaded 
yalves, and also with hand pumps for pumping the gun out or in 
when’ desired. The elevating gear consists of a handwheel and 

indle working into a worm lying between two jaws on the car- 

age and gearing in a wormwheel carried on the carriage, and 
keyed to a spindle on the end of which is a pinion gearing 
into a toothed rack fixed to the gun. The spindle is supported 
at the rear end from a bracket on a slide, and the other end passes 
between the two jaws. The worm is provided with a key, and 
travels longitudinally on a shaft provided with a long keyway. 
The gun can be run in and out of the elevating gear by means of 
a wormwheel carried on the carriage and gearing on the ele- 
vating worm, and engaging at will in @ rack fixed to the slide. 
February 10, 1883). 

758. Process and Apparatus for Pressing Glass: 
J. G. Sowerby, Ga ead-on- e. (4d. 3 Figs.}—An 
inner and an outer plunger are used, _Assuming the cell to be 

ressed, both plungers being down, directly the outer plunger 
begins to move upwards, the inside plunger is lifted quickly by 
means of a lever and a current of air simultaneously forced down 
between the plungers into the bottom of the cell and preventing 
the ‘‘sucking.” (February 12, 1883). 


761. Manufacture of Lace in Twist Lace Machinery, 
&c.: G. Bentley, Nottingham. (8d. 3 Fiys.|—Relates to 
the manufacture of “imitation Swiss” and other varieties of 
lace. For the production of imitation Swiss lace, the ordinary 
Jacquard is employed, and one needle or hook to a string and one 
string to a jack or selector, and a peculiarly shaped Jacquard lifting 
cam. The apparatus is modified for other varieties. (February 
12, 1883). 

762. Appliances for Flushing Urinals, &c.: A. Codd, 
London. (2d.)]—A swinging cistern is pivotted inside a larger 
one from which a pipe leads to the urinal. The inner cistern is 
emptied by being tilted by alever and immediately resumes its 
position automatically, (February 12, 1883). 


7163. Treatment of Textile Vegetable Fibres: J. 
Imray. London. (E. Frémy and V. Urbain, Paris), [4d.) 
—This invention has for object to render certain vegetable fibres, 
such as Rhea or China grass, suitable for use as cordage, or for 
other purposes, and consists in removing the pectose, cutose, and 
vasculose, by treating the fibres with solutions of carbonate of or 
caustic soda, the process varying with the character of the fibres 
under treatment, and the purpose for which they are intended. 
(February 12, 1883). 

764. Manufacture of Carbon Filaments for Incan- 
descing Electric Lamps: G. Bowron and W. Hib- 
bert, London. (6d.)—Incandescent filaments: The filaments 
are made of a mixture of carbon in a very fine state of division 
and a solution of sugar or other viscous liquid of an organic nature 
or holding organic substances in solution. The mixture is intro- 
duced into the interior of a hollow cylinder which is bor true 
and cylindrical for the greater part of its length for the reception 
of the plunger and slightly conical at its lower end for the inser- 
tion of the hollow plug C, which terminates in a very minute 
orifice, through which the material is forced as a continuous and 





flexible filament. The plug C may be provided with a core in the 
centre of the orifice to produce hollow filaments. The orifice may 
be formed in the bottom of the cylinder A. The continuous flexible 
filament is bent to a suitable shape over a ‘‘ former” and cut up to 
the required lengths. The ‘‘former” is of suitable section, and 
the filament descends and is wound round the former, which is 
rotated and moved longitudinally, or the filament may be caused 
to fall in a fold first down one side of the former and then down 
the other, the former being moved longitudinally gradually. The 
cut filaments are dried by exposure to the air and then carbonised, 
before or after which, they are attached by the paste to the con- 
ductors. (February 12, 1883). 


766. Apparatus in or by which Coal Gas can be 
Burnt Alone, or Enriched'by Admixture with Hydro- 
Carbon Vapour, &c.: A, Perkins, London. (6d, 2 Fivs.) 
—The apparatus is fitted to an ordinary gasalier, and is so arranged 
that coal gas passes through pipes to a hydro-earbon substance 
containing vessel, and is heated in its passage by the heat from 
the flame, and is thus made available for mixing with the vapour 
from the hydro-carbon substance, the mixture then passing down 
a pipe to the burner to be consumed. (February 12, 1883). 


768. Fastening of Armour Plates: L. W. Broad- 
well, Paris. (6d. 6 Figs.)—Holes increasing in diameter or 
width as they increase in depth are formed in the side of the plate 
next the backing. The fastening bolt is made with a head at one 
end and a central hole at the other end. The bolts are passed 











from behind through the backing, the hollow end entering the 
recesses, and being expanded out by an expanding device of 
conical form. The illustration shows clearly the method of 
ise). the plate a to the woodwork or backing 0. (February 12, 


771, Machinery for the Manufacture of Screws: 
H. H. Lake, London. (Harvey Screw Co., Jersey City, N.J., 
U.S.A.) [6d. 13 Figs.J)—Relates to improvements on machinery 
covered by a former patent, wherein the threads are formed by 
the combined action of a curved stationary die and a cylindrical 
rotating die, upon a blank introduced between said dies and 
rotated by the friction of the latter one. The present object is 
principally to adapt the rolling operation of forming the thread to 
the making of “‘ gimlet-pointed” screws. (February 12, 1883). 


773.*_ Manufacture of Bread: H. H. Lake, Lon- 
don. (7. Montérichard, Paris). (4d. 1 Fig.]—Is for producing 





better yield and superior quality. The flour is mixed with water 
in which a suitable proportion of grain has been subjected to 
ebullition. (February 12, 1883), 


774, Spinning and Doubiies Cotton, &c.: W. and 
Cc. G. Bracewell and A. gton, Barnoldswick, 
Yorks. (6d. 7 Figs.|—Relates more particularly to frames 
having fixed and loose tubes, the former serving as bearing for 
the spindle, and the bobbin beirg placed on the latter. An 
adjustable projection is applied in such manner as to be readily 
turned on or off a flange on the loose tube whereby such tube may 
be easily removed from or secured on the fixed tube. To reduce 
drag the upper end of the loose tube bears against a collar freely 
mounted on the fixed tube or against the spindle. (February 12, 


775. Apparatus for Consuming Smoke in Fur- 
naces: J. H. Johnson, London. (LaCie. du Chaufage In- 
dustriel, Paris). (8d. 17 Figs.J)—Relates to the use, in furnaces 
supplied with air under pressure, of devices enabling the door 
controlling the air supply to shut automatically when the furnace 
door is opened, and vice versa, means for interrupting the air 
supply during stoking, and for effecting gradual re-admission of 
air immediately after stoking. Also to effecting the consumption 
of smoke in furnaces by means of a steam nozzle drawing heated 
gases from the interior of the furnace and blowing steam mixed 
with these gases over the fuel, apparatus for drying the steam, 
2 1888) the admission of steam to the furnace, &c. (February 
12, 1883). 


776. ietthetine Excavators or Dredgers, &c.: T, 
Whitaker, Horsforth, Yorks. [6d. 10 Figs.|—To the 
opening or closing bar of the excavator, there is fixed a rod hav- 
ing at its upper extremity a crosshead constructed so as to engage 
readily with the discharging frame. Suitable catches are fixed 
on the frame of the excavator, and engage with and support the 








opening bar of the excavator when suspended by the hoisting 
chain, and so retain the jaws of the excavator wide open. The 
catches release the opening bar as soon as the tension of the chain 
is relieved by the excavator resting on the ground. Figs. 1 and 2 
are respectively side and end elevations of one modification. The 
crosshead F is attached to the opening bar G of the grab. H H 
are the catches which engage with the bar G. (February 12, 1883). 

778. Brushes: C. Jack,London. [4d.)—A reservoir for 
holding and discharging oil, powder, &c., is combined with the 
brush. (February 12, 1883). 


780. Potato Steamer: C. F. Bower, London. [4d. 
2 Figs.J—A receptacle of wirework is used fitting easily inside 
the saucepan ; it is placed at the bottom for boiling and is then 
placed at the top for steaming. (February 13, 1883). 


781._Gas Motor Engines: H. Townsend and E. and 
E. C. Davies, Bradford, Yorks. [6d. 6 Figs.)—Two cylin- 
ders are arranged side by side so that in the ends furthest 
from the crankshaft the charge of mixed gas and airis ignited and 
expanding gives the motive power to the engine, while the other 
ends of the cylinders serve as compressing chambers in which the 
charges are compressed before being admitted to the working 
ends of the cylinders. Relates chiefly to the valves and appliances 
for giving motion thereto,, also, to controlling the speed of the 
engine. (February 13, 1883). 


782. Cans for Meat, Fish, Butter, Concentrated 
Milk, &c., and Apparatus for Opening the Same: 
T. G. F. Dolby, London. [6d. 12 Figs.)—Thé means for 
closing the cans consist of a flanged cover resting on a shoulder 
in the mouth of the can, in combination with a hoop placed over 
and holding together the top edge of the can and the flange of the 
cover. Relates also toan appliance for opening cans. (February 13, 


1883). 
783. Pickers for Looms, R, and T. Fielden, 
en, Lanc. [6d. 15 Figs.|—Is for improvements on 
Patent 197 of 1870, the object being to secure the loose strip of 
buffalo hide which forms part of the foot of a picker by the outside 
covering piece of the picker, the picker being thus made with a 
foot without cutting after it has been formed and pressed. (Feb- 
ruary 13, 1883). 


784. Governing Steam Engines and Apparatus for 
Effecting the Same: W. Knowles, Bolton. [6d. 4 Figs.) 
The supplementary governor G is driven in any convenient 
manner, and friction discs K having their contact surfaces covered 
with leather are arranged above and below the discs L and §S. 











The discs K are secured to the sliding sleeve I and the discs L 
and S are each attached toa pulley. One pulley communicates 
its motion by an open band and the other by a crossed band toa 
screwed sleeve, and thus lengthens or shortens the main governor 
rod. Thediscs may be provided with concentric corrugations to 
increase the friction between them. (February 13, 1883). 


787. Apparatus for Breaking Pig Iron, &c.: J. 





Evans, Gathorne, Lanc.,and S. Mason, Leicester. 
(2d.]—A reciprocating motion is, by a crank, given toa steel hook 
which draws the pig iron against two jaws until it is broken into 
pieces. (Feburary 13, 1883). 

788. Railway Brakes: A. M.Clark, London. (J. V. D. 
Reed, New York, U.S.A.) (10d. 18 Figs.]—Relates to automatic 
brakes of the class in which the brake-applying mechanism of each 
carriage is operated by friction gear from one of the axles of its 
own carriage, but which brakes are made continuous by means of 
a connection joining the brake mechanism of one carriage to that 
of the next, and consists in numerous combinations and arrange- 
ments for various purposes. Therearetwenty-twoclaims. (Feb- 
ruary 13, 1883). 


790. Corrugated Box-Irons for Plaiting Hosiery, 
Fabrics, &c.: J. Gautherin, Paris. [6d. 3 Figs.|—Two 
irons with curved and undulated faces are so combined that one 
is fixed and supports the other,which is movable, and has a handle 


similar to that of a sadiron. (February 13, 1883). 


791. Secondary or Storage Batteries: T. Rowan, 
London. [6d. 4 Figs.|—Secondary batteries: A box or vessel 
of insulating material is divided into a number of compartments 
by walls of insulating material. The compartments are filled with 
finely-divided lead, mixed or not with peroxide of lead. The divi- 
sion walls may be perforated or not so as to allowof the circulation 
of the acid employed, The cells containing the finely-divided 
material may be separated by a cell filled with with weak acid, and 
having its walls suitably perforated. (February 13, 1883). 


792. Dynamo-Electric Machines and Electric 
Motors, &c.: T. Rowan, London, and S. Williams, 
Newport, Mon. [6d. 8 Figs.]}—Dynamo-electric generator : 
Refers to Specification 49 of 1883. The armature consistsof two 
thin discs of hard wood, vulcanite, gun-metal, or other suitable 
material fixed on a shaft. Circular or other shaped apertures are 
cut through the discs, and in the spaces are placed the coils of 
insulated copper wire or ribbon, the coils being placed so that 
those in one disc overlap those in the other. The coils are wound 
on a winder consisting of two side plates rotating on a shaft and 
separated by a distance piece. One plate is provided with radial 
slots, One of which is cut through from the circumference to 
beyond the centre so that the plate can be readily removed. The 

lates are held in position by a nut. The conductor is wound 

tween the plates, the end being passed through a cavity in the 
plates, or fixed in a cavity in the distance piece, and is laced 
firmly with tape introduced by means of the radial slots. When 
one coil is wound, the removable plate is removed, the coil slid 
along the shaft, the plate replaced, and asecond coil wound in the 
opposite direction to the first, and so on for the other coils, the 
coils thus forming a continuousconductor. Hot shellac or varnish 
is rubbed into the interstices, and on both sides of the coils, The 
poles of the field-magnets of each set alternate thus: NN, SS, and 
so on, the N poles of one set being opposite the S poles of the 
other. The commutator consists of a central boss of wood fixed 
to one end of the armature on which are fixed two sets of plates, 
the plates being equal in number to the armature coils, and one 
set being set overlapping the other set, similarly to the armature 
coils. The alternate strips of each set are connected together. 
In another generator steel bar magnets are fixed on a circular 
hollow framework, and by means of cams gearing into a toothed 
wheel, each bar is introduced into a helix of copper wire on one 
side, and withdrawn from a helix on the other side or vice versa, 
thus inducing a current which is collected without the use of 
commutators. The helices are arranged around the periphery of 
frames placed on either side of the bar magnet frame, (February 
13, 1883). 


795. Fastenings for Purses, &c.: F., H,, and F. 
Dowler, Aston, Warwick. [6d. 29 Figs.|—Relates to 
fastenings which consist of a stud fixcd in one part of the article 
and an eye on the other, the two engaged and disengaged by gentle 
pressure, and consists in numerous methods of construction 
and attachment ofthe parts. (February 13, 1883). 


798. Latches and Securing Knobs or Handles to 
the —— of Locks and Latches: W. B. Shorland, 
Manchester. (6d. 17 Figs.|—In a latch the ordinary incline 
on the hook for the catch is dispensed with, the latch when lifted 
being held in the position it is lifted into until the door is shut, 
when it is released, and enters the hook again. Relates also to 
securing knobs to their spindles for locks, &c. (February 14, 
1883). 

803. Construction of Walls for Buildings: W. 
Mullett, Brierley Hill, Staff. [4d. 2 Figs.)—The wall is 
constructed with two parallel parts spaced apart in the ordinary 
manner, but at suitable intervals these parts are tied together by 
a vertical series of bricks formed where they cross the space with 
a groove, the grooved faces of two bricks being placed togetber 
and forming a channel communicating between the spaces. 
(February 14, 1883), 


805. Construction of Ordnance: G. A. es, 
Paris. [6d. 1 Fig.J—A conical form is given to the internal 
and external surfaces of the hoops. The inclination of the internal 
surfaces of each layer of hoops being placed inversely in each layer 
in order to make the hoops wedge together when the tube of the 
gun is strained longitudinally. The joints of the hoops are crossed 




















so that a collar is left on each hoop of every layer’above the first 
row of hoops in order to hook the parts of hoops which are kept 
together longitudinally by the shrinkage only, instead of the 
wedging action. Referring to the illustration, the hoops A of the 
first layer have their internal surfaces made conical with the apex 
turned towards the breech. Inthe hoops B the apex is turned in 
the reverse direction. (February 14, 1883). 


806. Apparatus for the Manufacture of Knitted 
Loop Fabrics: H. Kiddier, Nottingham. [1l0d. 9 Figs,}— 
Grooved or rim cams are employed in place of plain surface cams 
for operating certain parts. When working so as to produce at 
one time plain fabrics and at another time “narrowing” or 
“widening” grooved cams are employed in pairs, the lever which 
they operate being placed between them with a bowl for each. 
These cams can be moved on their shaft at the desired time by 
other grooved cams, so as to bring either one or the other to 
operate on the lever and produce either plain or narrowing or 
widening fabric. The use of springs is thus dispensed with, 
(February 14, 1883), 


812. Construction of Domestic Stoves and Grates: 
H. Thompson, London. [6d. 2 Figs.|—The back is pivotted 
at the bottom, and can be revolved backwards into a “more or 
less horizontal position.” The back is prolonged, the prolongation 
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acting as a counterweight, and being provided with projections to 
enable it to be operated by the poker. The back turns within a 
chamber, whose upper part is prolonged, and the prolongation 
is arranged to turn on pivots, so as to present a channel for the 
supply of coals when the back is more or less horizontal. 
(February 14, 1833). 


813. Fastenings for Boots, Shoes, Gloves, &c.: F. 
J. Brougham, London, (G. Klotz, Dresden, Saxony). [6d.] 
A plate or bar is fastened to each edge to be brought together, 
and each bar is constructed on one edge, so as to form together 
a pair of flanges. A locking device is provided that can be drawn 
or pushed over the bars so as to pull them together. (February 
14, 1883), 


$14. Locks and Latches: J. Kaye, London. [67. 
34 Figs.|—The knob at the push side of the door has a suitable 
aperture through the centre for the spindle to slide in. The 
spindle is provided with an adjustable collar which presses against 
the lever actuating the latch. Several other modified arrange- 
ments are described, and Specifications 4873 of 1877 and 1643 of 
1880 are referred to. (February 14, 1883). 


818. Manufacture of Spoked Wheels for Railwa: 
and other Vehicles: E. Dearden, Sheffield. (6d. 
11 Figs.J|—The spokes of the wheelsare rolled in bars and the ends 
brought to the desired section by stamps or dies worked by 
hydraulic pressure or other motive power. Relates also to 
mechanical arrangements for bending spokes to the proper form 
and welding them up to the rims, (February 14, 1883). 


828. A tus for Compressed Air Motors: R. 
Bolton, mdon. (C. W. Potter, New York, U.S.A.) [6d. 
4 Figs.}—The expansion of the storage air down to working 
pressure is caused totake place in a suitably constructed injector 
through which the expanding air draws along with it, into the 
eylinder (or a second low-pressure storage tank), an additional 
volume of air. (February 15, 1883). 


837. Coffee Cups: C.D. Abel, London. (M. D. Pas- 
vouri, Smyrna, Asia Minor), [6d.}—Detachable handles made 
of durable material are secured to the cups which are manu- 
factured without handles. (february 15, 1883). 


838. Machinery for montane, Cleaning, and Brush- 
ing Carpets: C. Yinksman, ondon. [10d. 8 Figs.|— 
The carpet after having a considerable portion wound on a roller, 
is then slowly wound on a second roller and unwound from the 
first, and during its passage is suitably beaten by a wire rope 
hung vertically in loops between the rollers and driven by a 
vibrating shaft. A fan draws away the dust and expels it from 


the machine. (February 15, 1883). 
858. Apparatus for Collecting Rain Water: C, G. 
Roberts, London. [6d. 3 Figs.)—A pivotted tank is divided 


into two portions by a partition, and several superposed holes are 
drilled through the partition, and covered by slides, so that the 
time occupied by the passage of sufficient water to cant the tank 
can be varied. The strainer is fitted so as to be removable, being 
slid into its position from the lower end of the strainer box along 
grooves. The hole by which the water escapes from the first com- 
partment of the pivotted tank is adjustable. The outlet pipes 
from the strainer box and pivotted tank are short, so as to bring 
the different parts close together. (February 16, 1883). 


865. Manufacture of Metallic Dowels: W. D. 
Player, Birmingham. (6d. 18 Figs.]—The dowels, for hold- 
ing together moulded patterns, flanges, mould and core boxes, 
&c., are made by shaping or raising or by shaping or raising and 
cutting from sheet metal, (February 16, 1883). 


882. Boot and Shoe Tips: J. Foster, Kettering. 
[4d. 6 Figs.] —The tips are made bevelled or wedge-shape in cross 
section, soas to make them thicker on the outside edges, and 
hollow or with rims. (February 17, 1883). 


5. Firegrates: I. Dunbar, Coalbrookdale, [6. 
4 Figs.|—To enable firegrates of the same size to be used with 
openings of different sizes in the chimney-pieces their panels are 
capable of lateral adjustment. (February 19, 1883). 


924. Electric Meter: A. S. Butler, St. Andrew's, 
Fife. (6d. 1 Fig.)|—Current meter: The platinum plates B are 
immersed in acidulated water contained in a vessel A, and are con- 
nected, by branch conductors whose resistance is adjusted to cause 
a known fraction of the current to pass through them, to the main 
conductor L, the current in which is to be measured. A bent tube 
C containing mercury extends under the vessel. A conductor is 
sealed in its lowest part and connected to one of the main conduc- 
tors. A conductor D is fixed to the top of the bent tube C, and 
connected to one end of the coil of an electro-magnet M, whose 
other end is connected to the other main conductor. In front of 
the magnet is fixed an armature lever, which, by means of a pawl, 
works the gearing of a counter, and when attracted completes, by 




















means of a spring contact, a circuit connected through the primary 
of an induction coil to the main conductor. The secondary coil 
of the conductor is connected to two platinum points in the upper 
part of the vessel A. The current passing through the plates B 
decomposes the water in A and causes the mercury in C to rise 
and make contact with the conductor D, and thus complete a 
circuit through the electro-magnet M, which attracts its armature 
(against the resistance of a spring or weight) and actuates the 
counting mechanism, and completes the circuit of the primary of 
the induction coil, which induces a secondary current, causing 
a spark to pass between the platinum points, in the upper part 
of the vessel A, and ignites the gaseous mixture. The pipe C is 
throttled to retard the ascent of mercury in the outer or free arm. 
(February 20, 1883). 


925. Button Fastenings: J. Imray, London. (A. 
McKevit, Chicago, U.S.A.) (6d. 13 Figs.]—Consists chiefly in form- 
ing the button body of a separable button fastening with a shank 
having a collar at an intermediate point of its length, the end of 
the shank beyond the collar being screw-threaded and screwing 
into a nut or under button. (February 20, 1883). 


927. Secondary Batteries, &c.: 0. J. Lodge and J. 
S. Pattinson, Liverpool. (4d.]—Secondary batteries: To 
get rid of the sulphate on an old spongy lead plate, it is soaked or 


be filled up by soaking the plate ina solution of acetate of lead 
or by a paste of litharge. In order to prevent the formation of 
— of lead, metallic zinc immersed in the acid liquid of the 
cell is placed in metallic contact with the lead, and keeps it well 
hydrogenised. Several methods for employing the zinc, which is 
preferably amalgamated, are described, e.g. (1) itis electrolytically 
deposited with mercury upon the negative plates, from a solution 
of a salt of zinc and a salt of mercury with or without free sul- 
phuric acid during the process of forming or charging ; (2) amal- 
gamated zinc rods may be used to support the litharge or lead 
salts for the negative plates ; (3) the negative plates may be formed 
of zinc, the solution containing sulphuric acid and sulphates of 
zinc and mercury ; (4) the negative carrier plates may be formed 
of an alloy of zinc and lead cast into grids or other forms ; (5) 
distinct amalgamated zine plates may be ——— dipping into 
the same solution as the negative plates. (February 20, 1883), 


931. yrenting, Telegraphs: H. J. Allison, London. 
(S. D. Field, New York, U.S.A.) [8d. 8 Figs.|—‘‘ Relates to that 
class of printing telegraphs in which a tendency is given by a 
motive power to the type wheel or wheels to constantly rotate 
and a magnetic escapement is provided, controlled by currents 
sent from the transmiiting station, so that the tendency to con- 
tinuous rotation is changed into a ‘step-by-step’ motion.” The 
object is to enable the sender at the transmitting end to change 
the printing from one type wheel to a second provided witha 
different set of characters, and be able to know that all the type 
wheels move in unison with the transmitter. This complete 
specification contains thirteen pages of closely printed matter and 
is too long for satisfactory abridgment. (February 20, 1883). 


1008, Saddles of Bicycles, Tricycles, &c.: J. A. 
Lamplugh, B: ham, (8d. 15 Figs.|—Relates to the 
use of supports and springs, &c. (February 24, 1883). 

1207. Filtration and Apparatus therefor: W. R. 
Lake, London. (J. W. Hyatt, Newark, N.J., U.S.A.) [ls. 
11 Figs.J|—Relates to cleansing granular filter beds, consisting in 
inducing a current of filtering material together with a stream of 
water from one compartment to another, and conducting the 
separated impurities with the waste water, also to various con- 
structions of filtering apparatus. (March 6, 1883). 


1813. Carriage Wheels: B. J. B. Mills, London. 
(C. Dégrange, Lyons). [4d. 3 Figs.J|—Consists in strengthening 
wheels of wood, or partly of wood, by a metallic mounting 
uniting the spokes to the nave in a rigid manner, and facilitating 
compensation for play of the parts caused by shrinkage. (April 
10, 1883). 

2903. Presses for Printing and Embossing: M. 
Gally, New York, U.S.A. [6d. 30 Figs.]—Relates to the 
construction of the rocking platen and its arrangement with the 
impression cranks and draw-bars, to the link connection which 
controls the movement of the platen, to the steam heat chest for 
hot embossing, to the compression gear wheels, to the impression 
adjusting apparatus, to the ink-distributing apparatus for print- 
ing in colours, to producing a stop motion of the press, and to 
apparatus for driving the distributing rollers. Contains thirty- 
one claims. (June 11, 1883), 


2904. Machines to be Used in the Manufacture of 
Wood Screws: H. H, Lake, London. (H. A. Harvey, 
Orange, N.J., U.S.A.) (4d. 2 Figs.|—The thread is formed by 
causing the blank to be rolled along the curved face of a stationary 
die having suitably inclined ribs, by the action upon it of a 
cylindrically rotating die having corresponding oppositely inclined 
ribs formed upon its face, The stationary die can yield slightly 
in a direction perpendicular to the axis of the rotating die. 
(June 11, 1883). 

2916. Car Axle-Boxes: H. J. Haddan, London. (./. 
A. Hamilton, New York, U.S.A.) (6d. 6 Figs.)\—Relates to the 
construction of dust shields for car axle-boxes, to the arrangement 
of springs for resisting the longitudinal thrust of the axles, and 
to the construction and arrangement of oil receptacles for lubricat- 
ing the journals. (June 12, 1883). 


3007. Insulators for Electric Wires, &c.: L. B. 
Gray, Boston, Mass, U.S.A, [6d. 4 Figs.)|—Insulabtors : 
The insulator is constructed of glass or other suitable non-con- 
ducting material, with an internal cavity extending from the base 
towards the top, being largest at the base, contracted at near its 
mid-length, and increased in size towards the top, which may be of 
arched or semi-domed shape. The support is formed with prongs 
or flat spring side portions R adapted to fit within the lowermost 





cavity of the insulator, which is square in cross section. The flat 
springs are — together to allow the head end portion S to 
pass through the central circular and contracted opening to the 
enlarged cavity, when the parts spring out and secure the whole 
firmly in position. Thecurved portion L of the insulator, when it 
is pressed on the rounded head S of jthe support, forces the flat 
spring sides Rtogether, and permits the head to pass through 
the central contracted opening. (June 16, 1883). 


3035. Gear Cutting Machines: H. J. Allison, Lon- 
don. (U. and H. E. Eberhardt, Newark, N.J., U.S.A.) [6d. 
7 Figs.|—Has reference to an automatic feeding device for pro- 
pelling a revolving cutter through the rim of a metallic blank for 
cutting teeth thereon, an automatic shifting device for turning 
the blank around a specific amount before cutting each tooth, 
and a locking mechanism for the latter, operated by the former 
after each tooth has been cut and the cutter retracted. (June 19, 
883 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Ratwar Tres From SucaR-CaNe.—An American has 
patented a process for manufacturing railroad ties from 
the strong fibrous residue of the sugar-cane. This becomes 





washed in ammonic salts or sodic hyposulphate or a hot alkali 
(preferably ammonic acetate is used); the interstices formed can 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Projected New Railway from Retford to Mansfield.—A 
new line of railway from Retford to Mansfield, through 
Walesley and Ollerton, has been promoted. The plans 
have been submitted to the landowners, and it has been 
favourably received so far. It would not interfere with 
the beautiful scenery of the ‘* Dukeries,” as it is so laid 
out as to just skirt the estates of the Dukes of Portland and 
Newcastle, and Earl Manvers, A meeting has been held 
at Lincoln of gentlemen connected with Nottinghamshire 
and Derbyshire interested in the further development of 
Skegness, with a view to bring this watering-place within 
easy distance of Nottingham and Mansfield. Mr. Abbott, 
of Lincoln, civil engineer, was instructed to make a 
survey. 

Miners’ Conference at Chesterfield.—On Saturday a con- 
ference of delegates representing the miners of Derbyshire 
was held at the Sun Inn, Chesterfield, under the presi- 
dency of Mr. John Smith, of Danesmoor. There was an 
exceptionally large attendance, sixty-six collieries, em 
ploying about 20,000 men, being represented. The 
following resolution was unanimously adopted: ‘ That 
this meeting of the miners of Derbyshire desires to express 
its great dissatisfaction at the want of courtesy and con- 
sideration for the wishes of a great number of the workmen 
of Derbyshire shown by the Midland Company in refusing 
to run special trains on the occasion of our recent demon- 
strations ; and further, that we are fully conscious that 
the said company are accustomed to extend that privilege 
to other gatherings which, in our opinion, are of less real 
importance than a gathering of the miners of the country.” 
The principal subject before the meeting was the con- 
sideration of the proposal to agitate for an advance in 
wages. The feeling of the delegates was unanimously in 
favour of the proposal, but opinion varied as to the 
amount to be ead for. Ultimately a resolution for ap- 
plying for 20 per cent., and an amendment for applying 
or 15 per cent., were put to the meeting, and the latter 
was carried by an overwhelming majority, the decision 
thus being in accord with that arrived at by the miners 
of Yorkshire and other counties. Mr. James Haslam, 
the general secretary of the Derbyshire Miners’ Associa- 
tion, and Mr. W. E. Harvey, the assistant secretary, were 
appointed to represent the miners of the county at the 
yeneral conference commencing at Manchester next 

V ednesday. 

Important Meeting of Coalowners in Shefield.—The South 

Yorkshire colliery proprietors have at length taken de- 
cided action in regard to the demand of the miners for 
an advance of 15 per cent. in wages, as resolved upon at 
the Rotherham Conference. A large and influentially 
attended meeting of South Yorkshire coalowners, repre- 
senting over forty collieries, with an annual output of 
15,000,000 tons, was held at the Royal Victoria Hotel, 
Sheftield, yesterday afternoon. After reciting the case, 
the following resolution was adopted : ‘‘ Believing that 
any advance is not warranted by the state of the coal 
trade and would be detrimental to the interests of the 
country at large, it is resolved that a committee of the 
coalowners of South Yorkshire be appointed to confer 
with the coalowners of West Yorkshire, Derbyshire, and 
Nottinghamshire, with a view to resisting any demands 
that may be made.” 
The Price of Cokeat Rotherham.—The Gas Committee 
of the Rotherham Town Council recommend that the 
price of gas coke be increased to 8s. 4d. per ton from the 
8th of October. The same committee also recommend 
that 100 tons of coal from the Grange Colliery, and 100 
tons of coal from the Ongreave pit be tested ; also that 
Messrs. Ashmore and Whiles tender to supply a new set 
of water condensers for the sum of 280/. be accepted. 


Stoppage of Milton Iron Works near Barnsley.—These 
works, which have for so many years been successfully 
carried on by Mr. George Dawes, will shortly cease ope- 
rations, at least so far as the present proprietor is con 
cerned, All the men have received notices, which ter- 
minate on Saturday, and many have left. 








Rattway Work IN AvUsTRALIA.—A new railway bridge 
is required over the Hawkesbury river, in New South 
Wales, and much controversy is taking place as to 
whether the work shall be done in the colony, or ordered 
from England or America. Experience has shown that 
when Australian ironmasters enter into heavy contracts 
with Government, to be completed within a certain 
time, their men take the opportunity to strike. It is 
moreover doubtful if it would not be necessary to import 
skilled labour in order to carry out the work at home. 
It is caleulated also that the bridge would cost 240,000/. 
more, if made by local contractors ; and taking all these 
circumstances into consideration, it seems most likely to 
be ordered from abroad, 

Tue Raitway AccIDENT AT EpINBURGH.—On Saturday 
morning last there was an accident in the Waverle 
Station, Edinburgh, caused by a train from eet 
overrunning the platform and dashing into the stationary 
buffers at the end, smashing them and damaging a hy- 
draulic lift situated behind them. The locomotive, which 
was a tank engine, was fitted with a Westinghouse pump 
and driver’s valve, but there was no connexion between 
these and its own brakes, which were the usual hand- 
brakes, and were not arranged to be operated either by 
air or steam. We find on inquiry that the train was not 
fitted with the Westinghouse brakes, as has been _re- 
ported, so that hand-brakes only were available. The 
driver’s report states that the rails were greasy, and the 
wheels skidded when he and the fireman put on the brake 
at the usual place. The passengers were all more or less 





almost imperishable, when separated from the other parts 
of the plant, 





shaken, and several sustained severe cuts and bruises ; 
fortunately no one was killed, 
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THE BRITISH ASSOCIATION. 

WE now conclude our account of the papers read 
at the late meeting of the British Association at 
Southport. : 

On Monday, September 24, Mr. Watson Smith, 
F.C.S., read a paper on the “ Methods of Coking 
Coal and Recovering the By-Products,” his remarks 
being directed mainly to the nature of the substances 
contained in the products of the Jameson and the 
Simon-Carves processes. As regards the first, he 
noticed that the ammoniacal liquor contained a good 
deal of ammonia sulphite due to the air drawn 
into the oven through the cracks. In the tar or 
oil he had found that there was no benzine, but in 
admixture with paraftine, toluene and xylene were 
present, though only in small quantities. The chief 
bulk of the tar consisted of oils boiling between 
950 deg. and 350 deg. They had little value for 
burning, and were but of secondary importance as 
lubricants. Paraftine scale could be obtained by dis- 
tillation, though not so much as could be desired. 
From the crude oils boiling between 200 deg. Cent. 
and 300 deg. Cent. a fairly large proportion of a 
peculiar series of phenols of increasing boiling points 
could be obtained, certain of them resembling the 
constituents of the creosote of wood-tar, and some of 
then: yielding red and blue colours with alkalis, but 
of no stability or value. The speaker thought that 
Jameson’s coke oven tar offered a fine field of re- 
search to the scientific chemist, but at present it was 
not a very inviting subject for commercial specula- 
tion. Turning then to the Simon-Carvés process, 
Mr. Smith said that on inspecting the tar-well at 
Messrs. Pease’s works he found it lined with a 
sublimate of naphthalene, which indicated that 
the condensing and cooling power was deficient, and 
therefore much of the uncondensed benzine and 
toluene was carried off with the gas and burnt in 
the ovens. The tar was quite different from 
Jameson’s, and had a specific gravity of 1.20. In 
composition it closely resembled that from the 
large London gas works, that was, it was rich in 
naphthalene and anthracene, but contained less 
benzine, toluene, xylene, and carbolic acid than the 
Lancashire tars. This great difference in the Simon- 
Carves tar from that of the Jameson was due to the 
fact that in the production of the former a close 
oven, a very high temperature, and a rapid distilla- 
tion were adopted, just as in the case ofa gas 
works. Mr. Smith thought that if either of the 
processes lately patented by Mr. Mellor, of Patri- 
croft, or Mr. Davis, of Manchester, were grafted 
on to the Simon-Carvés process as conducted at 
Messrs. Pease’s, the result would be so profitable 
that they would speedily convert all their beehive 
ovens to this system, and so turn the waste gases 
into hard cash. We hope shortly to publish this 
paper in extenso. 


Current METERs. 

On Tuesday, September 25, the first paper read 
before the Mechanical Section was by Professor 
Hele Shaw on ‘Improved Current Meters and 
Mode of taking Sub-Surface Observations.” The 
author first exhibited to the meeting a self-record- 
ing screw meter, which had been described by him 
before the Institution of Civil Engineers, but had 
since been considerably modified in the recording 
apparatus. He explained that into the water-tight 
barrel a spindle passed, which was turned once for 
fifty revolutions of the screw. At every revolution 
of the spindle a needle was raised and flew back 
under the action of a spring puncturing a tinfoil 
sheet, a specimen of which was shown. This sheet 
was wrapped round a drum, which was turned 
uniformly by clockwork once in an hour, so that 
not only could the velocity be determined by the 
number of dots in a given space, but also the time 
at which the particular velocity occurred. In 
order to use the whole surface of the foil the piece 
which carried the marking needle and spring was 
moved along by a slow screw, so that the instru- 
ment would record continuously for as long as 
twelve hours. There was yet another point, viz., 
that in order to mark the time when the tide 
turned another needle was used, which recorded 
the motion in the opposite direction, and the 
marks on the foil slanted the opposite way. 
The special objection which was found to hold 
with this arrangement was the fact that weeds and 
drift moving along near the bottom got entangled 
in the fan. In that case there was nothing in the 
record to enable the cause of the consequent alter- 
ation to be detected with certainty. Moreover, 
the bearings of the fan needed frequent examina- 





tion in the muddy waters in which the instrument 
was employed, and this it was, of course, impos- 
sible to secure. 

The author was led to conclude that for the 
above reasons no meter with a revolving screw 
could be left to work by itself, and he therefore 
devised another instrument which he exhibited to 
the meeting, and which acted from the statical in- 
fluence of the water. This consisted of a heavy 
lead foot supporting a vertical rectangular plate of 
metal. From one of the upright edges of this 
plate there projected two flat wings or vanes, 
diverging from each other at’ an angle of about 
thirty degrees. They were each hinged to the edge 
of the plate and were pressed apart by a spring, 
consequently when they were lowered into a current, 
the water flowing past them forced them towards 
each other, altering the angle between them, and 


this movement was a measure of the velocity 
of the current. The force of the spring to 


balance a given current could not be arrived at 
by calculation, but must be determined expe- 
rimentally by drawing the instrument through 
still water at that speed. The record was made 
by a card which was carried vertically by clock- 
work under a style attached to a rod connected to 
one of the vanes, and moving horizontally. The 
clockwork was released by a float immediately the 
meter was immersed in the water. The advantages 
of the new instrument over all previous ones were, 
(1) that it gave a direct record of current speeds ; 
(2) that it was capable of obtaining a record down 
to the zero velocity—no screw meter will do this ; 
(3) there was no alteration of constant from the 
fouling of the bearings or the want of lubrication ; 
(4) there was but slight danger from entangle- 
ment ; (5) the constant of the metercould be verified 
at any time by hanging weights to the vanes ; (6) 
its resistance to the water decreased with an in- 
crease of velocity, and therefore it was not carried 
out of the vertical line. 

Sir James Douglas opened the discussion by ask- 
ing if the meter would measure the velocity of the 
wind. 

Mr. Davey said that the chief difficulty expe- 
rienced with current meters arose from their getting 
fouled by weeds, and that Mr. Shaw’s instrument 
would be much less affected in this way than any 
previous ones. He suggested that the recording 
mechanism should be put into a box behind the 
vanes. 

Professor Unwin stated that the screw meter was 
fairly satisfactory for discontinuous experiments, 
as in such cases the fouling was immediately de- 
tected and did no harm, but he had never believed 
in that instrument as a means of obtaining a con- 
tinuous record of a current, and he was glad Mr. 
Shaw had abandoned it. He would suggest that 





tened to a spring balance attached to the floor or some 
permanent support. This appliance is of course, per- 
fectly well known, and he explained that it usually 
failed from the vibration of the spring balance, which 
makes it difficult to determine the exact load. If 
the weight were represented by T and the load on 
the spring by T', then the power absorbed equalled 
(T—T') V. As an example, if the weight were 
100 lb., the spring load would probably be 33 Ib., 
but the constant variation of the coefficient of fric- 
tion rendered it almost impossible to determine 
the latter figure exactly. To remedy this difficulty 
he proposed the following modification : The end 
of the band remote from the weight is carried 
downwards to an idle pulley fixed to the floor, then 
upwards and over the friction drum again, and is 
then attached to the spring balance in the usual 
way. When this is done the load on the balance 
may be reduced from 33 Ib. to 11 1]b., and the 
chance of error reduced in the same proportion. 
It is possible to go a step further and take the band 
round a second idle pulley and again over the 
brake drum, and then the spring load can be re- 
duced to4lb. The best form of band, he said, was 
a wire, or three or four wires side by side. There 
was no discussion. 


Curves or Arr RESISTANCE. 

Professor Greenhill next read a paper on ‘‘ Curves 
of Air Resistance,” in which he presented a series of 
curves plotted from experiments by Mr. Bashford 
and Herr Krupp, of Essen, on the velocities of pro- 
jectiles. In these curves the abscisse represented 
velocities and the ordinates resistances. At low 
velocities the curve was a parabola, but at the 
velocity of sound it suddenly stepped up and pur- 
sued another parabola at a constant height above 
the first. At the speed corresponding to efflux into 
a vacuum the curve rejoined the original parabola, 
and followed the law that the resistance varies as the 
square of the velocity. The part of the curve between 
the two limits also followed the same law with a con- 
stant added. In Mr. Bashford’s experiments the 
velocity varied from 100 ft. to 2800 ft. per second, 


|and the resistance was tabulated in pounds per cir- 





the works should be put behind the vanes in the | 
new meter, as in the present position they might | 


create eddies. No doubt continuous records would 
be very useful, but with the size of the diagrams 
before the meeting they would lack accuracy. 

Mr. Smith said that he had employed a similar 
instrument for the determination of wind pressures, 
and also for measuring the draughts of steam 
boilers. He did not agree with Mr. Davey that 
the recording mechanism should be put at the back 
of the vanes. If it were placed in such a position 
it would interfere with the induced current between 
them, and it was this that drew them together. 
The great value of the meter lay in the fact that the 
scale was experimentally determined and not 
arrived at theoretically. Anemometers were very 
often wrong, because their constants were inaccu- 
rately fixed. 

Mr. Baldwin Latham announced his intention 
of using the meter, but with the registering appa- 
ratus above the vanes. 

In reply Mr. Hele Shaw said that he had already 
suggested the use of the meter as an anemometer, 
as these instruments were much less reliable than 
the ordinary current meters. It was true they did 
not foul, but they were never looked at, and 
seldom oiled. The specimen on the table had been 
hurriedly made during the previous vacation, and 
he did not profess that it was perfect ; he was con- 
templating improvements in the next. 


DyNAMOMETERS. 


Professor Unwin followed with a paper on 
‘*Flexible Band Dynamometers.” He began by 
sketching a friction brake surrounded for half its 
circumference with a flexible band, one end of 
which carried a weight and the other end was fas- 





cular inch. In Krupp’s experiments the speeds 
varied from 140 to 700 metres per second, and the 
results were given in kilos. per square centimetre. 
His curve lay below Bashford’s, indicating a lower 
resistance, due to difference in the shape of the 
point of the projectile. The lowest velocity of 
100 ft. per second, or 70 miles per hour, overlapped, 
the speaker said, those dealt with in meteorology and 


| engineering, and gave only a pressure of 10 lb. per 


square foot. At 2800 ft. per second the pressure 
was 35} lb. per circular inch, or 6500 Ib. per square 
foot. These results did not agree with those de- 
duced from wind pressures. 

Mr. Barlow called the attention of the section to 
the great difference of these figures from those 
obtained by anemometers, which he said only 
surmised the velocity of air, and also from those 
given by the flat board instrument. He attributed 
the discrepancy partly to the fact that a shot 
revolved and bored a passage through the atmo- 
sphere. 


SouTHPorT SEWAGE. 


Mr. J. Shone, who is well known in connexion 
with his system of removing sewage in towns where 
there is little or no fall in the drains, read a paper 
before the Mechanical Section, in which he described 
the means he would propose to apply to such a town 
as Southport. His system demands a separate 
set of sealed pipes apart from those designed to 
receive the storm water. These pipes are laid at a 
self-cleansing gradient, and when they have attained 
an inconvenient depth below the surface, they end 
in asumph or cistern into which they discharge 
their contents. When the sumph and also the 
section of pipe are full, the liquid raises a float and 
opens a valve in connexion with a compressed air 
main, admitting the air on to the surface of the 
sewage to force it forward into the next section, 
from which it is similarly propelled into the next, 
and so on until it reaches the outfall. Unfor- 
tunately for himself, Mr. Shone was not content 
with explaining his invention, but he also en- 
deavoured to show that Southport was an exceed- 
ingly unhealthy place, and that the death rate was 
much higher than it should be in a town of its 
character. By this he not only lost the sympathy 
of his audience, but also excited their direct 
hostility; for they felt that after the kind and 
lavish reception the Association had met with 
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at the hands of the corporation and townspeople, | 
it would be an exhibition of bad taste to discuss | 
the sanitary condition of the place at all, even from | 
an abstract and scientific point of view, and seeing 
the pecuniary advantage which Mr. Shone would | 
reap from the adoption of his plan, it was felt that | 
his interest was far from being a purely scientific | 
one. Fortunately, the authorities of Southport | 
were well able to repel the attack, and so the | 
members were saved from the feeling that they | 
had been made the unwilling instruments of injury | 
to the character of a town which lived upon its re- 
putation as a health resort. 

Mr. Baldwin Latham commenced the discussion 
by denying that there was any necessary con- | 
nexion between drainage and mortality from typhus 
and scarlet fevers, and he stated that the origin of | 
these disorders was more often to be found in the | 
water supply than in the sewerage. With regard | 
to Mr. Shone’s invention, it was not a system of | 
sewerage at all; it was simply a device or pump | 
for raising the sewage. However valuable it might | 
be in some places, few and far between, it was cer- | 
tainly not what Mr. Shone professed, a nostrum | 
sure to cure all the ills that towns are heirs to. If 
it were looked at it would be found to comprise | 
engines, boilers, air compressors, and an extensive | 
system of air mains, all of which must be dupli- 
cated to prevent accidental stoppage, and even then 
safety was by no means assured. He begged his 
audience to consider the condition of a town drained 
on this plan if the system broke down. Ina few 
hours the whole of the pipes would be full, and 
there would be no possible means of relief. Air, 
he said, was a most wasteful means of conveying 
power, and under the proposed conditions would 
not utilise more than 20 per cent. of the indicated 
horse-power of the engines, and so compared most 
unfavourably with ordinary pumping apparatus. 
Added to this, Mr. Shone had to put his reservoirs 
below the invert of the sewers, and this added 50 
per cent. to the height to which the sewage was 
lifted. He had personally inspected the outfall 
sewer at Southport, and found that by means of the 
flushing arrangements there was a rapid flow and | 
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no deposit. He congratulated the inhabitants upon 
having so satisfactory a scheme so well carried out. 

Mr. Davey said that the fundamental idea of the 
Shone system was the compression of air to obtain 
motive power to raise sewage, and this of necessity 
involved a most serious loss. By aid of diagrams 
on the blackboard he showed that all the power 
exerted by the steam until the air was sufficiently 
compressed to raise the escape valve of the com- 
pressing cylinder would be lost, and he stated that 
when the pressure in the receiver was three atmo- 
spheres this source of loss alone amounted to one | 














half of the whole power. Even in colliery working, 
where the air motors worked expansively, their 
efficiency was only 24 per cent., and Mr. Shone 
could not possibly obtain nearly so good an effect 
as that. 

Dr. Vernon, the local officer of health, presented 
statistics which showed that since the present system 
of drainage had been in operation the deaths from 
zymotic diseases had fallen from 3.04 per thousand 
to 1.2, and the general death rate 23.82 to 19.46. 
He protested against any arbitrary standard of death 
rate being assumed, and reminded the audience 
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of the great numbers of people who came to South- 
port with damaged lives, and who died there, de- 
creasing the bills of mortality in all the neighbour- 


















































| ing towns and swelling far beyond their natural size 


those which Mr. Shone had quoted. 
The town-clerk explained that the drainage of 








the town was not yet complete, but that they were 
rapidly replacing the old sewers, and when that 
work was finished Southport would be above re- 
proach from a sanitary point of view. 


THE RosEBRIDGE COLLIERY. 


The next paper, ‘‘ On the Rosebridge Colliery,” 
was by Mr. G. H. Daglish. The works were fully 
described, but it did not lead to any discussion of 
importance. 


THE JORDAN VALLEY CANAL. 


Three of the most popular papers read before 
the Association dealt with the proposed Jordan 
Valley Canal. The interest arose partly out of the 
late negotiations with M. de Lesseps, partly from 
the fact that the course of the canal lies in the 
Holy Land, but more especially from the well- 
known capacity of the authors and their supporters 
to do battle for their respective opinions, and to 
maintain a stout fight in which hard blows would 
be given on both sides. The first paper, by Mr. 
Cornelius Walford, F.S.S., was read before the 
section of economic science and statistics, and dealt 
with the subject from a political and commercial 
point of view. The second was by Mr. Trelawny 
Saunders, and the third by Canon Tristram. Mr. 
Saunders read his paper both in the Geogra- 
phical and Mechanical Sections. He said that the 
project for connecting the Mediterranean with 
the Red Sea by a navigable channel through 
the Jordan Valley had been revived at the present 
time under circumstances which rendered its execu- 
tion much more probable and practicable than at 
any former period. The Jordan Valley from near 
the Huleh Lake to the Dead Sea formed a depres- 
sion that gradually reached a depth of 2600 ft. 
below the surface of the Mediterranean and Red 
Seas. The length of this slope was about 110 miles. 
The actual level of the surface of the Dead Sea was 
1300 ft. below that of the two oceanic seas. The 
depression was surrounded by mountains and 
elevated plains ; but an opening occurred in the 
highlands towards the Mediterranean and another 
towards the Red Sea, both of which presented 
facilities for rendering the great hollow a vast and 
capacious water communication for the immense 
and increasing maritime traffic between the east 
and west. The opening towards the Mediterranean 
extended from the southern end of the Bay of Acre 
along the line of the Nahr or River Muteutta till it 
crossed the water parting of the basin of that river 
and reached the head of the Nahr Jalud in the 
basin of the Jordan. The rapid descent of the 
Nahr Jalud soon brought this opening below the 
level of the Mediterranean, and where the Jalud 
joined the Jordan the depression amounted to 
about 900 ft. 

Recent surveys afforded ample information con- 
cerning the surface of the tract. It might be 
assumed that the channel would be 40ft. deep. By 
the aid of a large map and sections Mr. Saunders 
proceeded to describe the gorge that divides the 
steep slopes of Mount Carmel—its sudden expan- 
sion into the plain of Jezreel—the widening into 
the plain of Acre, and the chart of the river, 
in great detail. The whole course of the valley 
was described and its tributaries named. It was 
said that no habitation would be disturbed by the 
proposed works. The seaport of Kaiffa had about 
4000 inhabitants, and steamers called fortnightly. 
Where Mount Gilboa faced the east the width of 
the new sea would be about ten miles. From 
the northern head Damascus lay fifty miles to 
the north-west across a plain which would be 
admirable for a railway. Wealth would accrue 
to Damascus and the district from the opening of 
the sea. Even now the population of Damascus 
was reputed to be 110,000. If even the new sea 
stopped short of the Red Sea there would be abun- 
dant motive for making the channel from the Bay 
of Acre. The further cutting would be formidable. 
The Arabah was an elevated valley 110 miles long, 
extending from the Dead Sea to the Akaba arm of 
the Red Sea. 

The total length of the channel from sea to 
sea would be within 240 miles, including two rock 
cuttings, one being twenty-six miles long with a 
maximum depth of 285 ft., and the other sixty-seven 
miles, with a maximum depth of 828 ft. How far 
tunnels might be used to save the excavation 
of these cuttings was a question for engineers. 
For 147 miles the channel would be formed by an 
inland sea generally ten miles wide, but reduced in 
the Samaritan gorge fora length of eleven miles to 
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a width of about three miles. Several long arms 
would penetrate the mountains on either side, thus 
extending the local benefits of the navigation. The 
city of Jerusalem would be brought within ten 
miles of the water at an elevation of 2500 ft. above 
it. Tiberias would be submerged, but its Latin 
convent and 497 houses could be well replaced by 
a new town on an eligible site, such as would befit 
the port that would become the maritime gate of 
Damascus. Besides Tiberias, the Jordan Valley 
contained only eight or ten groups of squalid hovels, 
with about as many hundreds of inhabitants. 

Canon Tristram’s paper was in effect a reply to 
Mr. Saunders, but it dealt chiefly with the senti- 
mental objections to the scheme, although he ad- 
mitted that any appeal to the engineering mind on 
such pleas would be utterly powerless. He re- 
minded the audience that the canal would cover 
the historic scenes of some of the greatest events 
of the world’s history, and would sink 2800 square 
miles of the richest soil of the world. He spoke 
of the difficulty which would arise in making good 
the loss of water from evaporation in such a climate, 
and pointed out the immense expenditure the 
scheme would involve, and the great length of time 
required to fill the vast depression. One engineer 
had stated, he said, that the latter alone would re- 
quire one hunded years, and that the expense of the 
works would exceed two hundred millions sterling. 

Mr. Frank Fellowes said that he foresaw great 
engineering difliculties and an enormous expen- 
diture in carrying out the scheme, and he thought 
it would be cheaper to buy up the Suez Canal at 
double its value. Personally he inclined to the 
idea of a ship railway to relieve us from our pre- 
sent difficulties. Sir William Siemens said the 
question of evaporation from so large a surface 
need cause no great anxiety, but that until very 
accurate plans and surveys had been made it would 
be premature to make an estimate or to form a 
company. After this the discussion wandered into 
subjects beyond our province, such as the authen- 
ticity of the supposed historic sites, the value of 
the flora and fauna which would be destroyed and 
which are peculiir to the district; and lastly, the 
meaning of many prophecies which may be sup- 
posed to have reference to this undertaking. As 
regards this latter point we are entirely in agree- 
ment with Canon Tristram, who said he was not a 
believer in human promoters of prophecies. When 
Mr. Saunders’ paper came on for discussion before 
the Mechanical Section he begged that the senti- 
mental and religious aspect of the question might 
be passed over as already exhausted, and that the 
attention of the section might be directed to the 
engineering difficulties. In spite of his request, 
however, no one attacked this point, for the very 
good reason, as the President pointed out, that 
there was no evidence before the meeting upon 
which an engineer would venture to form an 
opinion, and one after another the speakers had to 
be recalled by the emphatic protests of the 
audience from the discussion of political and com- 
mercial questions. 

Mr. Frank Fellowes said that since the previous 
reading of the paper he had calculated that the 
Jordan basin could be filled with water in five 
years. The question of evaporation, he added, 
gave no difficulty in the Black Sea or the Medi- 
terranean with relatively smaller inlets than the 
canal, and he did not believe it would in the Jordan. 
Mr. Woodford said that Mr. Saunders had shirked 
all the difficulties. The fact was the obstacles were 
insuperable. The Jordan was a river like the 
Thames at Richmond, and yet it all disappeared in 
the evaporation from the Dead Sea. Now the canal 
would have an area six times that of the Dead Sea, 
and consequently it would require six times as 
much water to supply this waste. The inflow at 
each end would carry the ships along splendidly as 
they entered, but it would entirely prevent their 
egress. The cutting at the south end would have 
to be made through a country devoid of water, and 
it would be quite impossible to supply that neces- 
sary by any artificial means to the thousands of 
‘labourers who would be employed. 

Professor Boyd Dawkins said that the plans pre- 
sented to the audience had no engineering value 
whatever. The cutting had to be made through 
rocks of such quality as of themselves to render the 
undertaking impossible. The area south of the 
Dead Sea was hard crystalline volcanic basalt, and 
also limestone. At the Red Sea end the cutting 
was forty miles long, and in places as much as 
800 ft. deep, In the face of such figures it would 





be needless to say the scheme could not pay. The 
whole affair was a castle in the air, and surely its 
promoters must have realised that when they 
brought it in the first instance before the balloonists. 
Other speakers followed in the same strain, and 
were replied to by Mr. Saunders, but no additional 
light was thrown upon the subject. 

The Mechanical Section (G) was one of the very 
few which met on Wednesday to clear off the re- 
mainder of the papers. These were (1) ‘‘ The British 
Navy,” by Captain Bedford Pim; (2) ‘‘ A Self- 
Registering Ship’s Compass,” by Mr. R. Pickwell ; 
(3) ‘* The Working of Slate Quarries,’ by Mr. A. 
W. Darbishire ; (4) ‘‘The Action of Waves of Sea 
Beaches,” by Mr. A. R. Hunt ; (5) ‘‘ Harbours of 
Refuge,” by R. Capper; and (6) ‘‘The Panama 
Canal,” by Chevalier de Stoess. The available 
time was only two hours, of which the first was 
occupied by the reading and discussion of Captain 
Pim’s paper. The author took a most depres- 
sing view of the state of our naval defences, 
which he said were far below our requirements 
calculated on the meanest scale ; he was particularly 
hard upon the monster ironclads which have been 
built of late years, and pointed to the performance, 
or rather lack of performance of the Bellerophon, 
which, he said, had unfortunately proved typical 
of that of subsequent scientific creations ; theories 
have been substituted for practical knowledge, and 
vessel after vessel has been added to the Navy, 
built in glaring violation of the laws of nature, and 
the experience obtained by centuries of practice. 
These craft aresimply boxes of guns driven by brute 
force, that is to say, with no speed whatever due to 
fineness of form, but absolutely to the amount of 
horse-power developed. Such ships, he said, would 
neither sail nor steer, while their coal-carrying 
capacity was so small that an enemy could calculate 
exactly the distance they could run without calling 
at a port, and therefore knew the course they must 
follow as well as those in command of them. Cap- 
tain Pim did not make it clear what class of vessels 
he would substitute for those at present in vogue, 
but contented himself with dissecting the Navy List 
and showing that each kind of ship we possess was 
seriously defective, if not perfectly useless ; finally 
he declared that the Navy was ‘‘ rotten from keel 
to truck,” and that the British supremacy of the 
seas was in great danger, and if maintained at all 
would be due to the fine quality of the men and not 
to the scientific construction of the ships which 
carried them. 

Mr. Pickwell then read his paper, an abstract of 
which we shall publish, on self-registering ship’s com- 
passes. The record is made by a spot of light falling 
upon a piece of sensitised paper, through the inter- 
section of two slots, one of which is in the compass 
card. This intersection has a definite position for 
each point of the compass, and as the sensitised 
paper is regularly fed forward by clockwork the 
record gives an exact account of the course followed 
by the ship all through the day. 

The remaining papers, the last two of which we 
hope to publish shortly, were taken as read, and 
the section broke up with a vote of thanks to the 
President, Mr. James Prunlees. 








DEEP-SEA SOUNDING AND DREDGING. 
(Concluded from page 288.) 

In continuance of our recent article one deep-sea 
sounding and dredging, we give on pages 333 and 340 
illustrations of Sigsbee’s deep-sea sounding machine. 
Figs. 7 and 8 are side elevations, and Fig. 9 is a front 
elevation of the apparatus in its most recent form. 
We have already stated that a Thomson wire sound- 
ing machine was used for deep-sea work on board 
the United States steamer Tuscarora. This ma- 
chine was operated by hand, it being considered 
unsafe to apply steam power for hauling in, as an 
engine, not being under immediate control, would 
be likely to break the wire when working under 
the varying strains due to the rolling of the vessel. 
Captain Sigsbee having read the reports on the 
sounding operations of the Tuscarora, it occurred 
to him that if the wire were connected with an 
accumulator interposed between the reel and 
the sinker, the danger of breakage arising from 
abrupt jerks or sudden strains might be avoided ; 
a small steam engine ‘could then be applied 
for doing the heavy work of reeling in when 
sounding in great depths. Captain Sigsbee having 
communicated his views to the superintendent 
of the United States Coast Survey, the latter 
official at once gave instructiens for drawings of a 





sounding machine on the plan suggested to be pre- 
pared. The apparatus so designed was made and 
for three years did good work on board the Blake, 
to the command of which vessel Captain Sigsbee 
had succeeded. This machine had a small hori- 
zontal engine for supplying motive power. During 
the extensive series of soundings made by the 
Blake whilst working on the special duty for which 
she was detailed, many improvements upon the 
original apparatus suggested themselves to the in- 
ventor. Accordingly a fresh set of drawings was 
prepared from which a second machine was made, 
Up to the year 1880 this apparatus had been used 
on the Blake for making 664 casts in depths from 
100 to 3000 fathoms. In the year 1881 further 
machines were made for the United States and Ger- 
man navies, and the United States Coast Survey, 
Another machine constructed for the United States 
Fish Commission, has been placed on the Albatross, 
These latter differed in some few respects from the 
second apparatus made. The following description 
refers to the latest form. 

Figs. 7, 8, and 9 are, as we have said, elevations, 
Figs. 10 and 11 are respectively plan and elevation 
of the baseplate. A small trunk engine is mounted 
on the latter and supplies motive power for working 
the reel A by means of a leather belt. The sounding 
wire passes from the reel A over the pulley B and 
down overboard through the fair leader C. The 
swivel pulley D is for guiding the wire when it 
is being reeled in whilst the vessel is under way. 
The fair leader and guide pulley are shown in plan 
in Fig. 12. The pulley B is mounted in a frame or 
crosshead which slides up and down upon suitable 
guides attached to the two vertical standards 
EE. Fig. 14 gives the details of this arrange- 
ment. The accumulator, which is the great feature 
in the Sigsbee machine, is formed by the pulley, 
which is held in position by two spiral springs con- 
tained within the columns EE; the latter are 
made hollow for the purpose, as shown in detail 
in Fig. 15. The ends of a wire cord or light 
chain are attached to the upper parts of the two 
spiral springs and pass thence over the sheaves F F ; 
the bight thus formed goes under the small roller 
on the upper part of the crosshead holding the 
pulley B. Fig. 16 gives a plan of the arrangement. 
The friction line } 6 in Fig. 7, and shown more 
fully in Fig. 17, is used in paying out. One end 
of it is made fast to the scale G, the latter being 
hooked to an eye in the bedplate. The line then 
passes over a score at the side of the reel (see c, 
Fig. 20) and is attached to a second scale. The 
line then passes under a small pulley situated near 
the base of one of the columns and from thence 
up and over a sheave on the bottom of the cross- 
head (I, Figs. 9 and 17), and then passes down- 
wards and under another pulley at the base of 
the second column. It is finally made fast toa 
cleat on the baseplate as shown in Fig. 17. When 
the friction line is rove and the end belayed, the 
crosshead will be prevented from rising in its guides 
beyond the scope of the line. At the same time 
the spiral springs contained within the columns 
(through the medium of the cord a), will check the 
crosshead when a heavy downward pressure is put 
upon it. The friction cord and springs together 
form the accumulator and governor, the necessity of 
which for the successful working of the apparatus 
in a seaway will be more easily seen when 
the mode of operation is described. In order to 
keep the belt which drives'the reel always tight, a 
strain pulley K is provided. This is mounted on a 
sleeve which slides on a standard as shown in detail 
in Fig. 21. The spiral spring constantly presses 
the pulley downwards, and this in turn pressing on 
the belt prevents the latter from slipping. When 
paying out the wire the belt is not required, and 
the strain pulley can be swivelled round out of the 
way as shown in Fig. 7, and in dotted lines in Fig. 
21. It will be noticed that in Figs. 7 and 9, the 
machine is rigged for paying out, the friction line 
being rove, whilst in Fig. 9, the apparatus is ready 
for reeling in as indicated by the driving belt being 
in place. Fig. 17 shows a foot brake to be used in 
cases when the friction cord is not sufficiently power- 
ful. In Figs. 18, 19, and 20 details of the con- 
struction of the reel are shown, and by Fig. 25 the 
arrangement of the counting apparatus, Lin Fig. 7, 
is illustrated. 

When it is desired to take a sounding with the 
Sigsbee apparatus, the machine is placed on deck, 
partly outboard, so that the wire will run clear of 
the ship’s side. The stray line, which is a piece of 
ordinary small rope spliced to the end of the wire, 
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is then passed over the crosshead pulley and either 
alead or the sounding rod, to be presently described, 
and shown in Fig. 2, is attached. The friction line 
having been rove by means of it, the crosshead is 
hauled well down until there is considerable ten- 
sion on the accumulator springs placed in the 
columns. The hauling part of the friction line is 
then made fast to the cleat on the baseplate. As 
the accumulator springs are in tension a consider- 
able strain will be put on the friction line, and in 
this way a brake will be supplied. In wire-sound- 
ing the great point to attend to when paying out 
is the necessity of preventing the drum revolving 
faster than the wire passes overboard. If the weight 
of the lead or sinker that is causing the reel to revolve 
were to be suddenly taken off, the reel would con- 
tinue to revolve by its momentum, although the 
turns of wire would not run out, but would only 
become loose on the drum. Wire is a difficult 
material to deal with in this respect, as it is very 
elastic and will take the form of the reel it has been 
wound on so soon as it is allowed to become slack. 
The accumulator and friction cord are designed to 
meet this difficulty and act in the following way : 
When paying out in a seaway the rolling of the 
ship will have the same effect as if the weight were 
removed, and without the brake there would not 
be power suflicient to carry the line clear. When, 
however, the pull on the sounding wire is lessened 
in any way there is less power exerted in extending 
the accumulator springs, which, by their effort to 
contract put a greater strain on the friction cord, 
to which it will be remembered they are attached, 
through the medium of the cord b and the cross- 
head. The effect is that whenever less force is 
applied for hauling away the turns of wire, addi- 
tional brake power is applied, so that the turns are 
not reeled off so fast, the momentum of the wheel 
being destroyed by the brake. On the other 
hand when the ship turns to roll from the side 
on which the apparatus is shipped, an additional 
strain is put onthe wire which would be danger- 
ous to it were it not that any sudden jerk is pre- 
vented by the giving of the accumulator springs. 
The lowering of the crosshead due to the exten- 
sion of the accumulator springs also causes the 
friction cord to slacken, so that the brake power 
is removed and the wire is reeled out with greater 
speed, only the resistance of the unwinding of the 
reel having to be overcome. It would seem that the 
danger of breaking the wire is far greater when 
winding in than when paying out. In the former 
operation the friction cord is detached and the cross- 
head is free to ascend or descend within the whole 
distance of the guides, the accumulator springs 
effectually providing against any sudden jerk on the 
wire which might otherwise be caused by rolling of 
the ship. Fig. 24 shows a clamp which is used to 
hold the wire independently of the drum or cross- 
head pulley. The clamp is stopped on to the wire 
above the fair leader, into which it fits, but will not 
pass through. 

Having givena general description of the Sigsbee 
sounding machine it will be as well to record some 
of the more important details. 

The material used for sounding is steel piano- 
forte wire of No. 22 Stubbs gauge ; this is 0.028 in. 
in diameter and corresponds nearly to No. 21 
American wire gauge. It weighs 14} lb. to the 
nautical mile in air, and consequently about 12 Ib. 
in water. Both American and English-made wire 
are used by the Coast Survey, the tensile strength 
of that obtained from this country ranging between 
2001b. and 2401b. It ismade up inlengths of from 100 
to 400 fathoms and costs about 75 cents per pound. 
The American wire issaid tohave a higher polish than 
that procured in England, but the tensile strength 
is somewhat lower, whilst the price is about double 
that of the imported article. The American wire 
is however packed in tin cases, whilst that from 
England is only wrapped in oiled paper ; this must 
be allowed for in making a comparison of prices. 
The Americans seem to have got over all difficulty 
in splicing the lengths of wire together. Captain 
Belknap, U.S.N., who has taken, we believe, the 
deepest soundings ever made, describes his splices 
as ‘‘long-jawed twist 2 ft. in length, soldered at 
the ends and two or three places in the middle and 
served with fine waxed twine.” This method 
appears to answer the purpose perfectly. When 
not in use it is advised that the wire should be 
kept ina tank of sperm-oil. The drum is made to 
unship easily, so that the whole can be immersed 
in the tank. The tank with the drum in it isshown in 
Figs. 26 and 27. Captain Sigsbee says that “Chief in 








importance of all things to be guarded against 
when sounding with wire is kinking. As long as 
the wire is taut it is safe, but if allowed to become 
slack it will (as we have stated) have a tendency to 
assume the shape of the convolution in which it 
has been wrapped under strong tension.” A bight 
or loop so formed will form a kink when the wire 
is again strained. It was found that the tensile 
strength of English wire that had been kinked 
was between 46 lb. and 54]b. only. 

The reel of the apparatus is made of such a size 
that the first turns of wire on it will represent a 
fathom each. The depth sounded is ascertained 
by means of the counter, a table being prepared 
for giving the necessary correction for riding turns. 
The crosshead pulley is made one yard in circum- 
ference less the allowance for the thickness of the 
wire, so that a means of checking the counter 
could always be obtained if required. 

The accumulator springs are 28}in. long and 
24 in. outside diameter; they are made of No. 4 
American gauge steel wire. Each weighs 8} lb. 
and has a range of about 4 ft. for a strain of 150 Ib. 
directly applied. These springs were made in 
New York, and cost about 12 dols. each. The upper 
section of each tube is 24 in. inside diameter, and 
din. thickness of metal. It will be readily seen 
that by means of a properly graduated scale, 
marked on the columns, the position of the cross- 
head will denote the strain on the wire, supposing 
such strain to be in excess of the original strain 
applied when the friction line is hauled down. 

In paying out the wire the difference between 
the reading of the scales H and G, which form part 
of the circuit of the friction line, will give the 
number of pounds resistance imposed upon the 
reel by the friction rope. 

The reel consists of a cast steel drum } in. thick- 
ness of metal. The } in. sheet steel side plates are set 
up to the drum by $4 in. steel socket bolts which 
pass through inside flanges. The other bolts con- 
necting the two side plates are of #in. iron and 
rivetted. The centre block is of cast-iron, and the 
axle of steel. The reel itself weighs about 28 lb. 
The following is an account of the test to which 
the reel was subjected as given by Captain Sigsbee: 
‘¢____ 3868 turns (4025 fathoms) of sounding wire 
were wrapped upon it under an invariable tension 
of 501b. If every part of the reel and the en- 
wrapped wire remained rigid throughout, then the 
reel must have sustained a crushing force of 
172 152 ions : é x 2 x 3868 

"224 2240 =O 
carefully applied to various parts of the reel during 
the experiment and on its completion.” There 
was, however, very trifling alteration in the shape 
to be detected. 

Mr. Daniel Ballauf, of Washington, is the con- 
tractor to the American Government for the 
manufacture of the Sigsbee machines; they are 
said to be beautiful specimens of workmanship and 
elaborately finished. The price of the apparatus 
complete, with steam engine and galvanised iron 
tank for holding the reel and wire, is stated to be 
1100 dols. The machine folds back as shown in 
dotted lines in Fig. 8, and packs in a case provided 
for the purpose. The space necessary for the 
stowage of the Sigsbee machine is far less than 
would be required for sounding rope and its appa- 
ratus. When soundings are being taken with the 
Sigsbee machine under conditions favourable to 
the recovery of the sinker a sounding lead of ordi- 
nary pattern is used, but to it is fitted a Stellwagen 
specimen cup, which consists of a small metal cup 
mounted on a spindle projecting from the bottom of 
the lead. This will sink into the soil, and bring away 
a small quantity. A valve or lid made of leather 
slides down, and secures the specimen so obtained. 
This device is used in place of the tallow arming 
of ordinary sounding. The combined weight of 
lead and cup is 34 lb. In the special work of 
sounding in great depths for which the Sigsbee 
machine is more particularly designed, it is neces- 
sary to have aconsiderable weight of sinker in order 
to keep the wire fully in tension and make it sound 
as nearly as possible in a vertical line. The strain 
put upon the wire in recovering a heavy sinker 
from an excessive depth, isso great that it is found 
to be desirable to detach the sinker and leave it at 
the bottom of the ocean. Fig. 25 shows a sound- 
ing rod in section, andin Fig. 7 will be seen the 
sounding-rod with the iron sinker attached and 
ready to be disengaged upon reaching the bottom. 

The sounding rod itself is used for bringing up 
a specimen of the soil. It consists of a brass 
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cylinder, the bottom margin of which is sharpened 
in order that it will more readily penetrate the 
sand, mud, or other substance on which it grounds. 
The lower opening of this cylinder is fitted with a 
valve which will lift and admit a portion of the 
substance composing the ocean bed. A spindle is 
attached to the upper part of the sounding rod and 
on this is coiled a spring which presses on a sleeve 
that in turn presses down the valve so that it may 
close more readily when the specimen has been 
obtained. The spring is a weak one, so that the 
weight of the apparatus will easily compress it and 
raise the valve. 

The sinkers used are iron balls which have a hole 
cast in them a trifle larger than the size of the 
sounding rod which is to be inserted. Slings of 
wire rope are provided which are slipped over a 
tumbler hook kept in place by means of a catch or 
pawl ‘at the end of the short arm to which the 
swivel for bending on the end of the stray line is 
attached. So long as the weight of the sinker is on 
the stray line (which is spliced to the end of the 
sounding wire) the pawl will be forced into the 
notch provided in the tumbling hook, and the latter 
will be kept in such a position that the slings of the 
sinker will be retained. When the strain is taken 
off the stray line and sounding wire by the end 
of the sounding rod touching bottom, the swivel 
and upper end of the short arm will fall, and 
in this way the tumbling hook will be released, 
and turning over will slip the sinker and so 
allow the sounding rod to be drawn clear of it 
when the winding-in commences. A small spring 
is placed so that its tendency is to trip the 
hook, but of course it is not strong enough to act 
against the weight of the sinker. The appa- 
ratus is the joint invention of Captains Belknap and 
Sigsbee. Professor Brooke, of the Virginia Mili- 
tary Institute, is said to have first practically intro- 
duced slipping a weight in deep-sea sounding. 
The sinkers used on board the Blake were 60 lb. 
each. Captain Sigsbee says these would be heavy 
enough for the deepest casts excepting in very 
strong currents or heavy seas, when a 75 lb. weigh 
might be used. As a rule, however, a 60 Ib. shot 
would give rapid work up to 3500 fathoms. 

At the Fisheries Exhibition, in addition to the 
apparatus we have described, may be seen a hand 
sounding machine designed by Lieutenant Z. L. 
Tanner, U.S.N., for sounding by wire in moderate 
depths. A form of this apparatus has been used 
on board the Fish Hawk. It weighs 96 lb., and 
ordinary sounding leads of 12 lb. to 201]b. have 
been used. The apparatus exhibited is larger than 
this, weighing 128 lb., the reel taking 2000 fathoms 
of wire. 

There is also shown on the same stand an arrange- 
ment by which a number of Negretti and Zam- 
bra’s deep-sea thermometers* may be attached to one 
line and tripped by means of a messenger. The ther- 
mometers are placed in brass cases which are attached 
to the sounding wire at the required distances apart, 
the lower part of the case being firmly clamped to the 
wire, but the attachment is made so that the case 
can tumble if held only by its lower part. On the 
upper part of the case are a pair of jaws, which 
grasp the wire, but are released when a messenger 
started from the vessel’s deck strikes them, and 
the thermometer is thus inverted. Each thermo- 
meter releases a weight in capsizing, which in 
turn will capsize the thermometer next below it, 
and so on, as long as the thermometers last. By 
this device a series of temperatures at different 
depths can be taken simultaneously on one wire by 
a single operation. The arrangement is the com- 
bined work of Captain Tanner, U.S.N., and Engi- 
neer W. L. Bailey, U.S.N. 

Sigsbee’s water specimen cupis another interesting 
feature in this exhibit. It consists of a cylinder fitted 
with poppet valves at the top and bottom. These are 
opened by the descent of the apparatus, but imme- 
diately the hauling up commences a small two- 
bladed screw or fan is caused to revolve by the 
upward passage of the apparatus through the 
water. This closes the valves firmly, and the water 
in the cylinder will be retained until the screw is 
reversed and the valves lifted. 








Posts AND TELEGRAPHS IN S1aM.—The first telegraph 
line opened in Siam extends from Bangkok to Saigon, 
and has been working since July 16. Two other lines are 
nearly completed. A postal service under Government 
control is about to be established, and the stamps and 
cards are now ready. a es 

* A description of this thermometer may be found on 
page 226 of our twenty-fifth volume. 
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THE ELECTRIC LIGHT ON THE 8.8. 
‘“* OREGON.” 

On page 332 will be found illustrations of the electric 
light plant erected by the Edison Company on the 
s.s. Oregon, the new ship of the Guion line, which has 
been built to out-run the famous Alaska. The ma- 
chinery consists of two Edison-Hopkinson dynamos, con- 
structed by Messrs. Mather and Platt, of Salford, each of 
them capable of maintaining 500 incandescence lamps, 
or forty more than the total number (460) included in 
the installation, which is the largest yet erected on 
board ship. They are intended to run at 600 revolu- 
tions per minute and generate a current with an elec- 
tromotive force of 110 volts. The two machines are 
erected face to face, and each is provided with a 
separate engine so that the whole of the generating 
plant is in duplicate, affording a guarantee against 
stoppages from breakdowns. The engine power is 
transmitted through belts which run under tightening 
pulleys carried in slides along which they can be 
moved by screws as the straps become slack. 

The engines are of Messrs. Mather:and Platt’s com- 
pound diagonal type, with cylinders 84 in. and 14 in. 
in diameter respectively, and are fitted with Arming- 
ton and Sim’s governors and valve gear. The slide 
valve consists of two pistons without rings, connected 
together by a hollow cylinder. Each piston moves in 
a short cylinder open at one end to the steam chest, 
and atthe other to the exhaust pipe, and having at 
its centre a port leading to the end of the main 
cylinder. Each of the pistons of the valve has a port 
formed init, in connexion with the hollow cylinder, and 
consequently with each other, and these are so arranged 
that when the edge of the piston moves over the edge 
of a cylinder port to admit steam, a second supply of 
steam enters through the port in the opposite piston 
valve, passes through the connecting cylinder, and 
through the other valve port into the cylinder port. By 
this means steam is taken very quickly at the com- 
mencement of the stroke, and there is no wire drawing. 
The automatic cut-off is effected by a governor mounted 
on the crankshaft, and acting directly on the eccentric. 
The engines run at 300 revolutions per minute. 





THE WESTINGHOUSE AUTOMATIC BRAKE. 

ALTHOUGH we have kept our readers fully informed 
of the progress of the Westinghouse automatic brake, 
and have from time to time illustrated every part of 
the apparatus, yet we think it will be of interest to 
them if we publish views showing the very latest form 
of construction adopted after several years of experience 
in all parts of the world. The differences between the 
present types and those which have already appeared 
in our pages are merely matters of detail, for the 
invention was thoroughly efficient at the first, and its 
principle has undergone no revision; yet it will be 
readily understood that experience has pointed out 
possible improvements, and its lessons have not been 
neglected. The first view is a section of the air 
pump carried on the locomotive. This is so well 
understood as hardly to need any description. The 
steam enters the valve chest by the inlet 34 at 
the left of the figure, between the two pistons 
of the main valve 14, and tends to raise them, as the 
upper one is of greater diameter than the lower. It 
also gains access through the small passage / to the 
upper side of the piston 20, when the slide valve 13 
is in the position to permit of it, and under these con- 
ditions the main valve is forced to the bottom of its 
stroke, as in the figure, and steam admitted to the lower 
side of the main piston. When the latter approaches 
the end of its stroke, the plate 10 catches the shoulder 
of the rod 12, and moves the valve 13 into the other 
position, breaking the communication of the steam to the 
upper side of the piston 20, and opening one with the 
exhaust outlet 35. The main valve then rises and 
the pump makes a stroke in the opposite direction, until 
itis reversed by the plate 10 catching the hemispherical 
head on the rod 12. The difference between the pre- 
sent pump and that illustrated by uson June 18, 1875, 
is that all the air valves are arranged one above 
another, so that they are all accessible from one side 
of the pump. The rod 12, which formerly came 
through a stuffing-box at the top, is now entirely 
enclosed. We may mention that these pumps are 
manufactured by the Westinghouse Automatic Brake 
Company, King’s Cross, in various sizes, and for 
general purposes. 

Fig. 2 on the opposite page is a section of a 
3 in. triple valve, whose office is to admit air to 
the brake cylinder and exhaust it in response to 
the variations of pressure in the train pipe. The 
construction and operation of this valve are as 
follow : Enclosed ina case lis a piston 5 carrying with 
it a slide valve 6 which covers the port a to the brake 
cylinder, and in the position shown establishes a com- 
munication between a@ and the atmosphere by the 
exhaust cavity ) and passage c. Compressed air from 
the train pipe enters the lower part of the case at E, and 
forcing up the piston 5, feeds past it into the reservoir 
through the groove d. When the pressure in the train 
pipe is reduced suddenly the piston falls, and in so 
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doing shuts off both the reservoir from the main pipe 
E, and the cylinder from the exhaust port D; at the 
same time the passage from the reservoir to the cylinder 
is open and the brakes are applied. For the purpose 
of graduating the brake force a small valve 7 is intro- 
duced into the slide valve 6. Its action is as follows : 
Upon a slight reduction of pressure in the brake pipe, 
the piston 5—having a limited movement without 
affecting the slide valve 6—will descend, thereby 
closing the feed groove d, and at the same time un- 
seating the valve 7, which thus opens the passage e. 
The slide valve 6 then moves until the passage ¢ opens 
into the port a leading to the brake cylinder, the com- 
munication from which to the exhaust is at the same 
time cut off. The further downward movement of the 
slide valve 6 is arrested by the decrease of pressure 





above the piston caused by air flowing into the brake 
cylinder. Sosoon as the pressure in the reservoir is 
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thus reduced a little below that in the brake pipe 
the piston 5 moves up of its own accord, and closes the 
valve 7, while the slide valve 6 retains its position. 
By repeating this movement the drivercan obtain any 
desired pressure, up to the maximum, in the brake 
cylinder. 

On reference to the engraving of the triple valve in 
our issue of July 18, 1879, it will be seen that the 
valve 7 is now much more firmly mounted than it was 
then, but in other respects the appliance, as far as the 
above description goes, does not show much change. 
An addition has, however, been made to the valve 6 
to prevent the application of the brakes by leakage in 
the train pipe. A small hole runs from the face of 
the slide valve to the passage e, and as the valve creeps 
down, this hole allows the air to escape into the atmo- 
The reduc- 
tion of pressure thus caused above the piston, as already 
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explained, prevents the slide valve from moving far 
enough to close communication between the port a and 
the exhaust cavity b. 

Fig. 3 is a section of the driver’s brake valve placed 
between the main reservoir on the engine and the brake 
pipe. As the parts are shown the air from the reservoir 
passes through the openings a in the main valve 6 into 
the brake pipe on the right of the figure. This is the first 
position, and corresponds with the act of charging the 
train pipe and releasing the brakes. When the train is 
running the valve is turned until the holes a and E do 
not face one another, and the air passes by the valve 7 
and a passage, not shown, to the brake pipe. This 
valve requires a pressure of 10 lb. to the square inch to 
lift it, and consequently the pressure in the brake pipe 
is 10 lb. less than in the main reservoir. A little past 
the second position all communication between the 
main reservoir and the brake pipe is cut off, and the 
further turning of the handle towards the right lessens 
the pressure on the spring 4, and permits air to escape 
from the train pipe into the atmosphere through the 
opening M until an equilibrium is established between 
the spring and the air pressure. 

Fig. 4 shows two couplings (one of them in section) 
united to form the connexion of the main brake pipe 
between two vehicles. The two couplings are exactly 
alike, and an air-tight joint is formed by means of 
the rubber packing ring 3 in each ; these rings press 
against each other when the couplings are united. 
To effect the connexion the couplings are placed face 
to face at right angles, the stop pins being on the 
underside, and then they are turned until the projec- 
tion g on each takes firmly into the groove provided 
for it on the other. No damage is done if the coup- 
lings be drawn apart forcibly by the separation of the 
train, as the rubber rings are forced into their respec- 
tive couplings far enough to permit the projections 
to disengage themselves from the grooves. It will be 
noticed that there is no provision for opening and 
closing the ends of the hose pipe when the coupling is 
made and unmade as in the design illustrated by us on 
July 18, 1879. 


COMPOUND LOCOMOTIVE. 

In our notice of the machinery exhibits at the Am- 
sterdam Exhibition, we mentioned a compound loco- 
motive exhbited by Mr. F. Schichau, of Elbing, and of 
this engine we give illustrations on this week’s two- 
page plate. Compound locomotives have been built by 
Mr. Schichau for some years past, and have so far met 
with great approval on those lines where they have been 
in regular use. About two engines, built in 1880 for 
the Hanoverian Staats Railway, from the designs of Herr 
von Borries, the direction of that line expressed itself 
very favourably in January, 1881, stating that while 
in other respects they had given equal satisfaction to 
ordinary engines, in point of fuel a saving of 16.5 per 
cent. had been proved by careful comparison with other 
new non-compound locomotives of equal power and 
doing similar service. Two more built soon afterwards 
for the Royal Ostbahn, from Mr. Schichau’s own de- 
signs, and identical with the one we now illustrate, also 
met with a very favourable reception, and one of 
these was tried on two different lines against an engine 
of approximately equal power, when a saving in fuel 
in one case of 13.4 per cent. and in the other of 18.9 per 
cent. was found in favour of the compound system. 
The absolute coal consumption for the compound loco- 
motive per mile on these trial trips was 15.6 lb. in the 
former and 13.4 lb. in the latter case. Since then a 
number of similar compound engines have been built 
for different lines by Mr. Schichau : the one exhibited 
at Amsterdam, amd of which we publish illustrations 
to-day, has at present no fixed destination. 

So far all these compound locomotives have been of a 
small type, built for standard gauge, but of compara. 
tively small cylinder power, and chiefly intended for 
local traffic. The engine under notice has a_high- 
pressure cylinder 103 in. and a low-pressure cylinder 
17 in. diameter, with a stroke of 212 in. ; it is, however, 
worked at a high pressure, viz., 160 lb. The engine has 
outside cylinders and Allan valve gear. The cranks 
of the two cylinders are set at right angles, the 
valve gear being so arranged that the point of cut- 
off in the two cylinders is always the same. Steam 
enters the high-pressure cylinder from the boiler by 
the regulator shown in Fig. 1, then passes by the 
exhaust pipe, which acts as the receiver, into the low- 
pressure cylinder, and after doing work there passes 
into the low-pressure exhaust fitted with the usual 
blast nozzle, and a small auxiliary blast pipe for live 
steam. Should at starting the cranks stand in such a 
position that steam has to be admitted directly into 
the low-pressure cylinder, the starting valve or regu- 
lator opens the port to a small pipe fitted with a re- 
ducing valve, leading steam of reduced pressure direct 
into the intermediate receiver and into the low-pressure 
cylinder. We understand that no difficulties whatever 
have been experienced with starting these engines. 

All piston rods, connecting and coupling rods, and all 
pins are made of steel and the engine is a very good 
job throughout. ._ The indicator cards which we 
annex show the distribution of steam and the slight loss 








of pressure in the intermediate receiver, which is pro- 
bably due to the fact that thisreceiver, or correctly 
speaking the high-pressure exhaust pipe, is placed in 
the smokebox, where the steam is slightly superheated. 
Both cylinders are supposed to do an equal amount of 
work. The piston rods are coupled by long connecting 
rods to the hind wheels, while coupling rods are placed 
inside and the counter-crank carrying the eccentrics 
for the valve gear is placed outside the connecting rod. 

The boiler is of wrought iron and is constructed for a 
working pressure of 160 lb. The barrel has a mean dia- 
meter of 3 ft. 22 in. and consists of 4 in. plates ; it con- 
tains 92 tubes 2 in. outside diameter and 9 ft. 3in. long 
between the tubeplates. The firebox is of copper, stayec 
with copper stays, except the top two rows, which are 
of iron, placed 4 in. pitch. The flat firebox crown is 


Boer Pressure 162 bs 
Point of cut of OF% 
Revols 120 per mimute 








stayed to the outer round shell by screwed stays ; the 
box has a solid iron foundation ring and contains 
8 square feet of grate surface. All mudholes and 
cleaning doors as well as many of the fittings are 
attached to the boiler on metallic joints only, no pack- 
ing material being used. The total heating surface of 
441 square feet is made np of 405 square feet in the 
tubes and 35 square feet in the firebox. 

The engine, which is fitted with a sandbox, bell, and 
hand brakes, has a coalbox for one ton of coal and tank 
for 550 gallons of water; the total weight of engine 
empty is 15.5 tons, and ready for service 20 tons 15 ewt. 
This load is carried on two pairs of coupled wheels of 
3 ft. 64 in. diameter, and placed at a fixed wheelbase 
of 8 ft.2$in. The total length of engine over all is 
23 ft. 3in. For convenience of reference the chief 
dimensions are added below in a tabular form. 

103 in. 

17 in. 

212 in. 
es Allan type. 
<6 position outside. 

soiler, diameter mean ; 3 ft. 23 in, 
Tubes, number _.. ot ie we! 92 

Pp diameter outside ie 2in. 

»» length between tubeplates 9 ft. 3in. 
Steam pressure... se 160 lb, 
Heating surface : Tubes. ae 406 sq. ft. 

Firebox ae ie Te we 


Total... 441, 
Grate surface 3 sf i was B 5 
Proportion of grate surface to heating 
surface... ee Se : * 
Wheels : Number coupled 
Diameter 
Wheel base 
Contents of water tank ... 
- coal bunker... 
Weight of engine empty 


Diameter of high-pressure cylinder 
; ” . ow ” ” 
Stroke of pistons ... 

Link motion 


1 to 55. 
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3 ft. 64 in. 

8 ft. 23 in. 
550 gals. 

1 ton coal. 
‘a 15.5 tons. 

in working order ... 20 tons 15 cwt. 
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THE SIMON-CARVES COKE OVEN AND 
THE JAMESON COKING PROCESS. 
To THE EpiTor OF ENGINEERING. 

Srr,—Will you kindly allow me space to reply to the 
letter appearing under the above heading in your last 
issue. Mr. Jameson objects to the figures on which I 
base my comparison. I can see no reason why I should 
be denied the right to use my judgment (whatever may be 
its value) with regard tothe cost and power of production 
of Mr. Jameson’s process. Nor can I see what right Mr. 
Jameson has to compel me to use in this comparison only 
those figures given by Mr. Dixon. I claim the right to 
use our general experience. It would, indeed, be very un- 
businesslike were I to base my calculations only on the 
figures obtained at the Messrs. Peases’ Colliery under the 
circumstances described in the letter which appeared in 
your issue of September 28, I claim an absolute right to 
correct them in the light of the experience gained by us in 
other cases. 

The erection of only twenty-five coke ovens on our 
system (as at the Messrs. Peases’) is distinctly not econo- 
mical. I have always stated, and Mr. Dixon, who is an 
eminently practical and experienced coke maker, shares 
my opinion, that one hundred of our coke ovens make the 
proper number to be worked economically, because, irre- 
spective of other considerations, the expensive apparatus 
necessary for the recovery of bye-products in twenty-five 
ovens, is in important items quite powerful enough to 
work one hundred ovens and more. 

It is precisely our experience with batteries of one 
hundred ovens or thereabouts, as worked by us for years, 
that enables me to quote the figures and give the calcula- 
tions set forth in my letter of September 28. Those inte- 
rested in this discussion will do well to remember that the 
figures given by me on the strength of our French expe- 
rience in my original paper read before the London 
meeting of the Iron and Steel Institute in 1880, have not 
only been amply verified, but have been surpassed by the 
practical results obtained in this country at the Messrs, 








Peases’ works. Iam confident that anything I may have 
stated with regard to our most recent experience will be 
equally verified by the experience of our new licensees jn 
this country. 

It has been explained at the Middlesbrough meeting 

that the power of production of our coke ovens has been 
very considerably increased by the application of our new 
patent recuperator. The heat in the flues of our ovens 
was heretofore only about 2000 deg. Fahr. ; it is in our 
latest ovens about 3000 deg. The time of working has in 
consequence been reduced to about forty-eight hours, 
. Now it must be borne in mind that this result is ob. 
tained in France, and in the case of very poor coal, such 
indeed as nobody in this country, at all events, would 
think of coking and extracting bye-products from. It con. 
tains but 20 per cent. of volatile matter. 

Now our experience enables us to say that with the 
infinitely richer and hotter Durham coal the quantity of 
gas obtained is such that heat, time of working, and con- 
sequently output are still much more favourable. This 
greater quantity of richer gas in English coal enables us 
moreover to increase the dimensions and consequently the 
output of our ovens. At the Messrs. Peases a super- 
abundance of heat, quite sufticient to heat a larger sur- 
face of oven, is now partly wasted. So much for the 
question of our output. 

As tothe output of the average beehive oven (and of 
this alone I spoke in my letter of September 28) any un- 
prejudiced coke maker in the kingdom will confirm the 
tact that it does not produce more than about 60 per cent. 
of coke. Ihave consulted a great many practical men on 
this head, and the reply has been pretty unanimous. 

If, fortunately for the inventor, the Jameson process 
has happened to be applied to an improved bechive oven 
or a particularly well constructed one, then so much the 
better for Mr. Jameson, but he will certainly not pretend 
that the average beehive oven which only gives 60 per 
cent., will give 69 per cent. if he applies his irregular 
suction to the bottom of it, and this is really the im- 
pression which I am afraid a good many not very practical 
people have run away with. My contention is simply the 
general one that the existing average old beehive oven gives 
but 60 per cent. of coke, not that there are not some better 
ones—few and far between—which give higher results ; 
but I deny the right of Mr. Jameson to base a yeneral 
statement on exceptional cases. 

It also seems due to me to ask Mr. Jameson the ques- 
tion whether the tabulated results given by him in his 
paper are based on the working of his system on a real 
commercial scale, or whether they are possibly, so to say, 
laboratory results obtained in one single experimental 
coke oven. 

A reply tothis and some other questions to be put 
further down, will enable readers to decide what propor- 
tion of practical importance to attach, in a commercial 
sense, to the statements advanced by him and those ad- 
vanced by me; statements which culminated in Mr. 
Jameson’s paper by the sufficiently vague information 
that the profits to be realised by his process amounted 
to between one shilling and ten Pe Sand per ton. Generous 
limits indeed. 

Mr. Jameson, in his letter of September 29, mentions 
repeatedly the production of ammonia. Will he state 
what quantity of ammonia has been obtained by him, 
not in a single experimental oven under laboratory care, 
but on a commercial scale, in what shape, and of what 
value? My opinion is that by his process he cannot 
obtain any tangible results as far as ammonia is concerned, 

I note Mr. Jameson admits that his apparatus for re- 


| covery of bye-products is less elaborate than ours, and 


that ‘‘ in his present installations bye-products are wasted,” 
This is precisely what I maintained all along, and what 
accounts for what I repeat to be the absolutely insufficient 
amount of money which Mr. Jameson assigns ax the cost 
of conversion of ordinary beehives to his system. 

It would be obviously unfair, in comparing his system 
with mine, to allow him to put the cost of his ovens at 
a figure of which he now admits the insutticiency. 

Mr. Jameson avoided giving a more direct reply to my 
question with regard to what power of storage in the 
shape of tanks, &c., and what other apparatus is included 
in his estimated cost of 20/. or 25/. per oven all found. 

Finally, I must express some astonishment that Mr. 
Jameson cannot follow my calculations with regard to 
our increased percentage of coke. If he will apply the 
rule of three he will find that if 100 tons of coal coked in 
the beehive oven give 60 tons of coke, and if by my im- 
proved process I can get (as proved by Mr. Dixon) fully 
77 tons of coke out of this same quantity of coal, then as 
17 is to 60, so is 28 to 100. It therefore seems to me I am 
fully justified in stating that ‘‘ by the Simon-Carves process 
28 per cent. more coke are got out of the same quantity and 
quality of coal than in the ordinary average beehive. 

Yours truly, 

Manchester, October 10, 1883. Henry SIMON, 


FIREBRICK HOT-BLAST STOVES. 
To tHE EpiToR OF ENGINEERING, ; 

Sir,—As I was inadvertently prevented from taking 
part in the discussion ‘On Recent Improvements in 
Cowper’s Stoves” at the late meeting of the [ron and Steel 
Institute at Middlesbrough, perhaps you will permit me 
to make a few remarks in the columns of your valuable 
paper in reference to that discussion, and as to firebrick 
regenerative stoves for blast furnaces, a subject which is of 
the greatest importance to all iron smelters, as these stoves 
are now rapidly superseding iron pipe stoves. 

I think, Sir, that all iron smelters owe a deep debt of 
gratitude to Mr. Cowper for having introduced the fire- 
brick stove, and for the ability and energy he has dis- 
played in getting his stove so largely adopted, thereby 
contributing in a marked degree to the economical pro- 
duction of pig iron. 
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There are several firebrick stoves in the market claim- 
jag public favour, and I am sure many smelters will agree 
with me that it is not such an easy matter after all to 
choose which is the best, as Mr. Charles Cochrane, in his 
rather laudatory remarks on the Cowper stove, would 
like us to believe, and for this chief reason, that while one 
stove is suitable and works satisfactorily in one district, 
where the deposit or dust from the gas is not difficult to 
remove, the same stove may not be so suitable for another 
district where the character of the materials to be smelted 
is different and the deposit from the gas difficult to remove. 
This is true particularly in regard to the Cowper stoves, 
and I know thatin West Cumberland, where these stoves 
have been in use, such has been the case, and the cleaning 
has been attended with much loss of time and expense. 

At one works where two of the ‘‘ Cowper” stoves were 
erected, the difficulty of cleaning was so great—the pas- 
sages of the regenerator getting completely choked with 
dust from the gas, particularly at the top, which the pro- 
cess of shooting with gun and powder, recommended for 
cleaning these stoves, could not remove—that no satis- 
factory work could be done until a third stove was 
erected, and it was of that much abused description, 
‘*Massicks and Crooke,” which enabled the Cowper 
stoves to be taken off duty alternately for cleaning. 
After fully considering the merits of the Whitwell stoves, 
and these of Messrs. Massicks and Crooke, which are too 
expensive for all the duty they can perform, having com- 
paratively only a limited extent of effective heating 
surface, the latter being seriously defective in this 
respect, and in view of the difficulties attending the 
Cowper stoves in practical working, I was led last year 
when changing from iron pipe to firebrick stoves at 
Distington Iron Works, to adopt the new patent stoves 
of Messrs. Ford and Moncur, which in my opinion have 
many advantages over any existing stoves. 

These stoves outwardly are somewhat on the lines of 
the Cowper stoves, contain more effective heating surface 
in same size of shell, regulate the heat better, are 
thoroughly self-cleaning, and considering the immense 
effective heating surface, and the duty they can perform, 
are much cheaper than any of the other stoves. 

As cleaning is a most important consideration, I may 
say that by the Ford and Moncur system of concentrating 
the whole of the blast pressure through one compartment 
of the stove, and opening suddenly a relief valve, their 
stoves can be kept perfectly clean, without a penny of 
expense ; this is different from the opening of a valve in 
a ‘* Cowper” stove and _— a ‘* puff” as has been said, 
for in the Cowper there is velocity at the valve, but prac- 
tically no velocity in the stove itself. As to the regenerator, 
it is constructed in a substantial and effective manner, 
and in such a way as to thoroughly utilise the space even 
more completely than in the ‘‘ Cowper” stoves, and how 
Mr. Charles Cochrane can arrive at the conclusion that 
there is waste here I cannot understand, as the reverse is 
actually the case. The tiles or bricks are placed in such 
away that they cannot be displaced or get out of line, 
and clear vertical openings, perfectly true and straight, 
are maintained from top to bottom of the regenerator, no 
matter what its height may be. This entirely obviates 
the displacement of bricks that occurs frequently in the 
** Cowper” stoves. ; 

The gases have full play in a lateral direction round 
diamond-shaped stay bricks ; the absorbing power of the 
regenerator is thus greatly increased, and its entire area 
is thoroughly effective, as the gases have no tendency to 
go direct to the chimney valve as in the ‘‘ Cowper” stoves, 
where it has been esate that the gases will not pass down 
the parts of the regenerator lying beside and somewhat 
behind the flame flue, thereby causing a large loss of heat- 
ing surface. I noticed that Mr. Cowper proposes a 
‘“‘ further improvement” to obviate this, but still by even 
this he cannot make it wholly effective, as is the case in 
the Ford and Moncur stoves. 

The working at Distington with the Ford and Moncur 

stoves has been very satisfactory, and a saving of fuel and 
increased production has been effected quite equal to the 
figures stated by Mr. Cowper. The consumption of coke 
(one-sixth of which was local Cumberland, and the rest 
Newcastle and Durham), for about six months the whole 
time these stoves have been at work, being 18.69 cwt. 
with .82cwt. of anthracite coal, in all 19.51 ewt. of fuel 
per ton of pig iron, and the proportion of yield being 93 per 
cent. of 1, 2, and 3 Bessemer, and only 7 per cent. of forge 
pigiron. These figures, taking into account the hard 
nature of the Cumberland ores smelted, will I think com- 
pare favourably with the results from any other stoves. 
» During the above period, and to date, no gun and 
powder has been used, no brushes or scrapers, no time 
has been lost, the stoves being continuously on duty, not 
a penny has been spent in cleaning, and the other day 
when one of the stoves was opened for curiosity, all the 
walls were found to be perfectly clean. 

I may say that three of the Ford_and Moncur stoves 
are presently being erected by Mr. Hickman at Spring- 
vale Iron Works, Staffordshire, two are working at Dis- 
tington Iron Works, West Cumberland, with the above 
results, andthe Barrow Hematite Steel Company, after 
long experience of both the ‘‘Cowper” and the ‘* Whit- 
well” stoves have now given the preference to the Ford 
and Moncur stoves after a careful trial of one for the last 
nine months, and are erecting other four, which in my 
opinion goes a long way to prove the assertion of the 
patentees that their stoves ‘‘are the best, most effective, 
and cheapest in the market.” 

Iam, Sir, your obedient servant, 
Wm. McCowan. 

Distington Iron Works, Whitehaven, Oct. 6, 1883. 





Tron OnE rrom Greece.—A vessel lately brought 2600 
tons of iron ore from Greece to Philadelphia. It was 
purchased by the Pennsylvanian Steel Works at Steelton. 











LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 2nd October, Messrs. John Elder and 
Co., Glasgow, launched a finely - modelled steel screw 
steamer, named the Aurangi, for the New Zealand Ship- 
ping Company’s direct service between this country and 
New Zealand. Her hull is divided into eight water-tight 
compartments, five of the bulkheads being continued to 
the upper deck. The vessel has been built under special 
survey for Lloyd’s highest class, and she will rank as an 
Admiralty transport. The main and upper decks are of 
steel, the former being covered with teak and the latter 
with pine. A vessel of about 4200 tons gross, she measures 
410 ft. over all by 46 ft. by 33 ft. 4in. Accommodation of 
a very superior kind will be provided for about 80 first- 
class, 80 second-class, and 250 third-class passengers ; and 
she is being fitted with a pair of compound inverted 
——— engines, of about 4000 horse-power indicated, 
the cylinders measuring, respectively, 46in. and 88in. in 
diameter, with stroke of 4 ft. 9in. Steam will be provided 
by three cylindrical double-ended multitubular boilers, 
having in all 18 of Fox’s corrugated furnaces, and they are 
designed for a working pressure of 1101b. per square inch. 
Amongst the many mechanical appliances with which the 
ship is being fitted special mention should be made of a 
centrifugal pump by Messrs. W. H. Allen and Co., 
capable of discharging 1200 tons of water per hour. 





Messrs. John Fullarton and Co., Paisley, on the 3rd 
inst., launched the Sylfaen, an iron screw steamer of 
500 tons, built to the order of Mr. Wm. Robertson, Glas- 
gow, for Messrs. Kneeshaw, Lupton, and Co., Liverpool. 
Built specially strong, and considerably over Lloyd’s re- 
quirments for class 100 A 1, the Sylfaen is being supplied 
with a vair of compound engines of 60 horse-power 
nominal by 7Messrs. Wm. King and Co., Dock Engine 
Works, Glasgow. 


On the same day, Messrs. Wm. Hamilton and Co., Port- 
Glasgow, launched an iron screw steamer named the 
Heathercliff, a vessel of 341 tons net, classed 100 A 1 at 
Lloyd’s, and measuring 165 ft. by 26 ft. by 124 ft. Messrs. 
John Gilmour and Co., Glasgow, are supplying the 
steamer with a pair of compound engines of 80 horse-power 
nominal, the cylinders being 22 in. and 44 in. in diameter 
respectively, with 30 in. stroke. The speed expected is 
over 12 knots. Built to the order of Messrs. Melmore 
and Co., Maryport, the Heathercliff is intended for the 
coasting trade. 


With the same tide, Messrs. Wm. Denny and Brothers, 
Dumbarton, launched the Cataluna, an iron screwsteamer 
of 3500 tons gross, for the Campanica Transatlantic, of 
Barcelona. Measuring 370 ft. by 42 ft. by 30 ft., and con- 
structed under special survey to class 100 A 1 at Lloyd’s, 
she is built with a continuous cellular water ballast bottom, 
and is to be provided with accommodation for 160 first- 
class and 70 second-class passengers, and for troops or 
emigrants to the number of 1100. Engines are being sup- 
plied by Messrs. Denny and Co., the cylinders having 
diameters of 57 in. and 102 in. respectively, with stroke 
of 60 in. 


The trial trip of the Owari Maru, built by Messrs. H. 
Murray and Co., Dumbarton, and engined by Messrs. 
James Howden and Co., Glasgow, took place on the same 
day. She is aspar-decked steamer of about 1100 tons 
gross, measuring 216 ft. by 31 ft. by 20 ft., and is fitted 
with engines of 125 horse power nominal, the cylinders 
being 28 in. and 54 in. in diameter respectively, with 
stroke of 36in. Steam is supplied by a double-ended steel 
boiler, having four furnaces, and working up to a_pres- 
sure of 901b. per square inch. Owned by the Union 
Steam Navigation Company of Japan (President, Rear- 
Admiral Ito), and intended for passenger and cargo service 
in Japanese waters, the Owari Maru has accommodation 
for fully a dozen first-class passengers, and 200 *tween- 
deck passengers. On the measured mile at Skelmorlie a 
speed of 12 knots was obtained, which was considered 
highly satisfactory. 

Messrs. Dobson and Charles, Grangemouth, on the 
4th inst., launched the Dawn, an iron screw steamer 
built to the order of Messrs. Yeld aud Co., for the 
Northern Steam Shipping Company, Sunderland, and 
measuring 185 ft. by 29ft. by 13 ft. She is being fitted 
with compound engines of 100 horse-power nominal, 
by Messrs. Ross and Duncan, Glasgow. 





On the 4th October, Mr. F. Stanger, Stromness, 
launched a wooden schooner, named the Britannia, and 
built to the order of Mr. George Jamieson, Wick. A 
vessel of 75 tons register and 81 tons gross, and classed 
ten years Al at Lloyd’s, she measures 77 ft. by 18 ft. by 

t. 





On the 5th October an iron screw steamer of 600 tons, 
and named the Falkner, was launched at Renfrew by 
Messrs. William Simons and Co. Built to the order of 
the Melbourne Harbour Commissioners, she is designed 
for the double purpose of a powerful gunboat and hopper 
steamer, and is being fitted to carry a 5-ton rifle gun. 

Last Saturday, Messrs. Murdoch and Murray, Port- 
Glasgow, launched the Cassia, an iron screw steamer of 
1150 tons, and measuring 238 ft. by 32 ft. by 16 ft. Built 
for Messrs. Stephens, Mawson, and Goss, Newport, Mon- 
mouthshire, and intended for the iron ore trade, she is 
designed for a light draught of water with plate keel, 
and has water ballast tanks in both holds. She is classed 
100 Al at Lloyd’s. Messrs. Kincaid, Donald and Co., 
Greenock, are supplying the vessel with a pair of engines 
having cylinders 29 in. and 57 in. in diameter respec- 
tively, with stroke of 39 in., and to work with steam of 
80 lb. pressure. 





An iron screw steamer, 172 ft. in length, and named 
the Girdleness, was launched by Messrs. Alex. Hall and 
Co., Aberdeen, on Saturday, the 6th inst. Built to the 
order of Mr. John Cook, Aberdeen, and intended for the 
Baltic and Mediterranean trades, she is being fitted with 
engines of 80 horse-power nominal. 


Messrs. Russell and Co., of Greenock and Port-Glas- 
gow, on Monday, the 8th inst., launched from their 
Greenock yard a splendid iron sailing ship measuring 
258 ft. by 38 ft. by 23 ft. 3in. Constructed on very fine 
lines, and owned by Messrs. Haws, Lawson, and Co., 
Liverpool, she is a vessel of 1600 tons register, and is 
expected to carry 2500 tons on an easy draught. As she 
left the ways she was named the Alcester. 


From their Kingston yard, Port-Glasgow, the same 
firm, on Tuesday of this week, launched an iron sailing 
ship named the Port-Adelaide. A vessel of 1300 tons 
register, and measuring 238 ft. by 36 ft. by 21 ft., she has 
been built for the “‘ Port” Line of sailing ships owned by 
Messrs. Crawford and Rowat, Glasgow, for which firm 
she is the third ship built by Messrs. Russell and Co. 





On the same day the steel built twin-screw steamer 
North Wall, for the London and North-Western Railway 
Company’s cattle trade, between Dublin and Holyhead, 
went down the Clyde on her trial trip. Measuring 300 ft. 
by 33 ft. by 13 ft. 3 in., and 1400 tons gross, she has been 
built by Messrs. Robert Duncan and Co., Port-Glasgow, 
and engined by Messrs. Rankin and Blackmore, Greenock. 
In every respect she is a duplicate of the Holyhead, which 
the same contractors finished and handed over to her 
owners in the course of the past summer. Both boats have 
been built as an experiment, but the success of the Holy 
head has already been so great, alike as to speed and carry- 
ing capacity, that they seemed destined very early to effect 
quite a revolution in the cross-Channel service. For the 
cattle-carrying service they are unequalled by any vessels 
afloat. Messrs. Rankin and Blackmore have introduced 
into both steamers their well-known patent engines—two 
distinct and independent pairs, each of 140 horse-power 
nominal, and when combined developing 1780 horse- power 
indicated, with a piston speed of 570 ft., or 95 strokes per 
minute. The cylinders are, respectively, 29 in. and 58 in. 
in diameter. Steam of 80 1b. pressure is obtained from a 
couple of double-ended boilers made of iron, the hull, how- 
ever, being constructed of Bessemer steel made at the 
Crewe works of the company owning both vessels. As to 
the speed of these vessels, it may be mentioned that the 
Holyhead has on more than one occasion done the cross- 
Channel passage in about the same time as the express 
mail steamer. They were both constructed from the 
designs of Admiral Dent, marine superintendent to the 
London and North-Western Railway Company. 

ErratuM.—In our last week’s issue the engines of the 
Orione were stated to be capable of developing 45,000 
horse-power. This number was, of course, a misprint for 
4500. 











FOREIGN AND COLONIAL NOTES. 

Compressed Air Motor in Mines.—The first practical 
attempt to use compressed air as an underground motor 
in a coal mine in the United States, has been made suc- 
cessfully at the Old Eagle pits, near Pittsburg. It does 
the work of twenty mules, requires the attention of only one 
man (who also works the air-compressing machinery), and 
_ haul a load of 60 tons up an incline of 100 ft. to the 
mile. 


Electric Lighting in Vienna.—This system has been in- 
troduced into the wards and operating room of the 
General Hospital. There is a portable and a fixed lamp 
in each ward. The accumulator system avoids the neces- 
sity of working the dynamo at night, but is stated to be 
too expensive for general adoption. 

Canal between the Atlantic and the Mediterranean.— 
The scheme for connecting the Mediterranean with the 
Atlantic Ocean by means of a canal has entered upon a 
practical phase. A syndicate has been formed to carry 
out the plan, either with or without the assistance of the 
Government. The name of M. Hersent, a contractor for 
the Panama Canal, is conspicuous on the list of promo- 
ters. A sum of 12,000/. has been set aside for surveys 
and preliminary expenses. It is proposed to carry the 
canal from either Bordeaux or Arcachon to Nailonne. 


Progress of the Atlantic and Pacific Ratlway.—The track 
of this line is now finished, and connected with the 
Southern Pacific of California at the Needles, thus com- 
pleting another great trans-continental line, which will 
be open to traffic as soon as the bridge over the River 
Colorado is finished. This will be in a few weeks. 


Compressed Air Motor.—An experiment has been made 
at Riverside, N.J., on a compressed air motor for tram- 
way use. It was run upon the tramway lines leading to 
Paterson, and although the track was hard, and the rails 
unsuited to the wheels of the motor, a speed of twelve 
miles an hour was attained, and that distance was run 
with a single charge of compressed air. No smoke, 
cinders, or rocking motion was perceptible, and the car 
with its load was stopped in the middle of a steep hill, 
without the application of brakes. 

A Travelling Bridge.—A new transfer steamer is in 
course of construction for the Illinois Central Railroad 
Company, which will be the largest of its kind in the 
Mississippi Valley. It is intended for ferrying railway 
carriages across the river at ‘‘ Cairo”; it will be 285 ft. 
long, and have two lines of rails, each capable of carrying 
nine 30 ft. carriages. The engines will be very power- 
ful, the cylinders being 27 in. in diameter, and 9 ft. 
stroke, and the wheels 36 ft. in diameter. 
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ey UN IFORM “SYSTEM OF BU OYAGE. 

Tue authority and responsibility of placing buoys 
round the coasts of the United Kingdom rests with 
the three authorities who administer the funds con- 
tributed under the term of Light Duties; these are 
the Trinity House, the Commissioners of Northern 
Lighthouses, and the Commissioners of Irish 
Lights. The approaches to particular ports are, 
with a few exceptions, buoyed by local authorities, 
such as Port Conservancy, Harbour Commissioners, 
&c., who maintain the service out of dues levied on 
shipping resorting to their harbours. Undersucha 
varied control it is not surprising that many diffe- 
rent systems of buoyage have been adopted, and 
that rules framed for the security of the mariner in 
one part of the kingdom would lead him to destruc- 
tion if followed in another part. At first there was 
no great need for uniformity. Originally one buoy 





to a shoal was , thought sufficient, as at the Oaze or 
Gunfleet, in the estuary of the Thames, and its only 
purpose was to act as a warning. By degrees a 
second and third were laid, until each danger 
became hedged round with buoys, with the addi- 
tional object of pointing out the path of safety. 
Then when these beacons, instead of being merely 
objects to be avoided, became finger-posts as it were, 
the need that they should all speak in the same lan- 
guage became apparent, but as the urgency for this 
grew the greater the adoption of uniformity of 
system became more diflicult from the number of 
changes it would involve. 

Select Committees of the House of Commons sat 
in 1822-24, 1834 and 1845, to consider the condi- 
tion of shore and floating lights, and these to a cer- 
tain extent investigated the cost of buoyage, but 
paid no attention to systematic distinction. The 
Royal Commission of 1861 gave more care to this 
part of the subject, and found that attempts had been 
made to systematise the service, but that uniformity 
throughout the British Isles was not yet attained. 
According to their report two fundamental prin- 
ciples were at that time acknowledged, first, that 
the buoys should be in such a position as to indi- 
cate the safe channel into port, and, second, that 
the character of each buoy should indicate whether 
it is on the starboard or port side of the channel. 
Colour was the means of distinction used for both 
these purposes, independently of the name or 
number marked upon each buoy. Each local 
authority has in great measure adopted the method 
preferred by the general authority under whose 
supervision it is placed by the Merchant Shipping 
Act. Thus it has come to pass that at the present 
time a mariner entering a port in England will 
usually find in the main channel single-coloured 
buoys (black or red) on his starboard hand, and 
parti-coloured buoys (black and white or red and 
white) to port ; in Scotland buoys wholly red to 
starboard and wholly black to port ; or in Ireland 
buoys of special shapes wholly black to starboard 
and wholly red to port. An important exception 
occurs at Liverpool, where the colours used are 
black for port and red for starboard, and a fixed 
rule of shape laid down flat-headed or can-buoys for 
starboard, and pointed or conical buoys for port. 

It was evident that to bring these several systems 
into uniformity some change must be accepted by 
more than one of the ruling powers, and for this 
purpose a conference of the representatives of the 
buoyage authorities was promoted by the Board of 
Trade with the view of deciding upon some system 
which should be acceptable to all the parties 
interested, and should give greater security to the 
mariner. The conference sat under the presidency 
of the Duke of Edinburgh, and comprised members 
nominated by the three lighthouse Boards, and by 
the local authorities of the Tay, the Mersey, the 
Thames, and the Humber. Its first meeting was 
May 3, 1882, and on May 1, 1883, it presented its 
report to the Board of Trade. A committee was 
appointed to examine witnesses and to obtain in- 
formation which could be laid before the conference 
to enable them to come to a final decision. The 
first and most important question was whether the 
adoption of a uniform system of buoyage for the 
coasts of the United Kingdom was advisable, and 
the universal testimony of the witnesses declared 
that it was, but each preferred the system which he 
himself advocated. Asa preliminary it was neces- 
sary to settle upon the nomenclature to be employed, 
as it was found that the same buoy was called by 
different names in different localities. It was there- 
fore determined, after much discussion, that buoys 
showing the pointed top of a cone above water 
should be called ‘‘conical,” and those showing a 
flat top should be called ‘‘can.” As the inquiry 
proceeded the evidence pointed strongly to the 
adoption of these two forms as the distinguishing 
marks of the starboard and port sides, when either 
going with the main stream of flood, as marked 
upon the chart, or entering a harbour, river, or 
estuary from seaward. 

Considering first the application of this system 
to harbours, it is evident that if all were approached 
by a single deep-water channel this method of 
buoyage would be simple and practicable, but when 
large estuaries having four or five channels of 
approach have to be dealt with some other dis- 
tinction besides mere shape becomes necessary. 

This might be evidently attained by the colour 
of the buoys, a point upon which great difference 
of opinion was manifested. Already several foreign 
nations used the Scottish method, a single colour, 





red, and a single colour, black, marking the two 
sides of a channel respectively. France also adopted 
the same system at first, but finding that red and 
black became discoloured and indistinguishable by 
the weather, an upper white streak was added to 
improve the distinctiveness of the port-hand buoys. 
The objection to this scheme of colour is that it 
furnishes no means of marking the differences be- 
tween three or four approaches, or of distinguishing 
diversions or cross channels. The conference there- 
fore declined to appropriate black and red, the best 
two colours, for either side, and only decided that 
starboard buoys in addition to having a conical top 
should always be painted in one colour only, while 
port buoys should be flat-topped and painted of 
another characteristic colour, either single or parti- 
coloured, that is broken with white in small pro- 
portions. This plan provides for both sides of any 
channel, and allows of adjoining entrances to a 
port being marked in such a way that a mariner 
may distinguish between one and another. Middle 
dangers, such as shoals lying between two banks 
thus marked require another characteristic, and 
that in future is to be provided by spherical buoys 
painted with horizontal bands of white and colour. 

Such a system as the above insures that a sea- 
man shall always know at which side of a buoy he 
shall pass, but he can derive no information from 
it as to his position, and beyond this the recom- 
mendations of the conference do not go. Local 
authorities, however, have long since endeavoured 
to supply more detailed information than this, 
and have numbered, lettered, or named their buoys, 
so that they act not only as guides, but also as land- 
marks. In addition they have erected beacons at 
positions of special danger, such as sharp bends, or 
sudden shoals where more than usual caution is 
necessary, ard in all these respects they will be 
left free to follow the system best adapted to the 
needs of their district, except that in future the 
staff-and-ball beacon is to be reserved for the star- 
board side, and the staff-and-cage for the port side, 
and diamonds and triangles for the ends of the 
middle grounds. 

As regards the wider question of coast buoyage 
in outlying roadsteads, highways of navigation 
rather than approaches to any port, such as the 
Downs, the Arklow Bank, or Yarmouth Roads, 
warning is the first necessity, and after that guid- 
ance, and the simple rules suitable in narrow waters 
become less easy of application. Existing systems 
have dealt with this difficulty in two ways, but 
each has been obliged to deviate from its general 
rule in certain cases. On the coast of Scotland the 
buoyage is arranged upon a system of centres, so 
that a mariner on the eastern side coming upon a 
red buoy must leave it on the starboard hand if 
going towards Edinburgh, and vice versé ; on the 
western side Glasgow is the centre. The plan pre- 
ferred in England and Ireland is to make the main 
stream of flood tide determine which shall be the 
starboard hand. The ‘centre’ system is open to 
some difficulty, and the committee recommended for 
adoption the fundamental rules that the expression 
starboard hand should always mean to the right of 
the mariner going with the main stream of flood, 
and that the shapes and colours of the buoys should 
correspond with those of the harbour systems. 

Incidentally the conference determined that 
buoys for marking submarine telegraph cables 
should be painted green with the word ‘‘ Telegraph” 
thereon in white letters; and they also recom- 
mended that vessels marking the positions of 
wrecks should carry three balls on a crossyard by 
day and three white lights similarly placed by night. 

There is thus the probability that in a short time 
all the buoys round our coasts will be arranged 
upon one simple plan, and that it will be no longer 
necessary in entering a harbour to keep in mind all 
the time the system there in vogue, and to dis- 
tinguish between it and that of the port of de- 
parture. One easy rule will obtain in all places, and 
the case of a shipmaster with little local knowledge 
will be greatly simplified when he has to run for 
shelter without the help of a pilot. As soon as he 
encounters a buoy he will know at which side he 
must pass it, evenif he cannot assure himself of his 
location on the chart, and this will furnish him 
with a guide, which will assist him in finding the 
next, and will eventually lead him into harbour. 


MIDDLESBROUGH SALT DEPOSITS. 

In our notice the week before last of the recent 
meeting of the Iron and Steel Institute at Middles- 
brough, we mentioned that on the 19th ult. avisit was 
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paid by the members to the salt works of Messrs. 
Bell Brothers, at Port Clarence; and of these 
works we now propose to give some particulars, 
premising that for much information concerning 
these works, and for the illustrations of the plant 
which we give on page 344, we are indebted toa very 
interesting paper on ‘‘ The Salt Deposits of Middles- 
brough and the Mode of Winning Them,” read before 
the Cleveland Institution of Engineers, during their 
last session, by Mr. T. Hugh Bell. The Middles- 
brough salt deposits have been known since 1862, 
when the late Mr. Vaughan came upon them at a 
depth of 1200ft. ,when boring for water. Shortly after, 
his firm, Messrs. Bolekow, Vaughan, and Co., sunk 
a pit with a view of working the salt, but eventu- 
ally abandoned their intention. This was on the 
south side of the Tees; and it was not until 1874 
that the deposits were proved on the north side of 
the river, Messrs. Bell Brothers then sinking a 
trial bore hole at Clarence, and reaching the salt 
at a depth of 1127 ft. Subsequently this bore hole 
was extended to a depth of 1355 ft., the strata en- 
countered after the bed of salt was traversed being 
first gypsum and magnesian limestone, then lime- 
stone, gypsum, rock salt interspersed with marl, 
and again a bed of rock salt, in which the bore 
hole—its diameter having been reduced to 1 in.— 
had to be stopped. 

Notwithstanding the presence of salt in beds of 
very considerable thickness had thus been proved 
on both the north and south sides of the Tees, 
nothing was done in winning it commercially until 
some three years ago Mr. Thomas Bell suggested 
the mode of working which has since been adopted 
by Messrs. Bell Brothers, and which did away with 
the necessity of sinking a shaft down to the salt, 
a work which would have involved very heavy ex- 

enditure. The plan suggested by Mr. Thomas 

ell—and which was original with him, although it 
was subsequently ascertained that it had been pre- 
viously adopted in the east of France—consisted in 
forming a bore hole, lining it in the ordinary way, 
and then inserting in this bore hole a central tube 
open at the bottom. Into the annular space be- 
tween this tube and the lining fresh water is run, 
and this water absorbing salt from the deposit 
traversed by the bore hole, rises again as brine in 
the central tube, and is pumped to the surface. 

In 1881 Messrs. Belh Brothers, adopting this 
suggestion of Mr. Thomas Bell’s, had a bore 
hole put down at Saltholme, adjoining Port 
Clarence, and from this hole, which extends to 
a depth of 1120 ft., they are now pumping 
brine regularly. The bore hole was sunk by the 
Diamond Boring Company, and it is lined through- 
out with a wrought-iron tube, this tube having an 
internal diameter of 15 in. within 60 ft. of the 
bottom, the lowermost length consisting of a per- 
forated tube or strum piece 100 ft. long by 13 in. 
internal diameter, which rests on the bottom of 
the bore and extends 40 ft. up the 15 in. tube, as 
shown in the section Fig. 6, on page 344. At the 
bottom this perforated length is steadied by a 
piece of the core, which remained in the hole as 
shown instead of being brought up by the boring tool. 
It was at first believed that all that was necessary 
was to leave the outer tube open at the bottom, 
but it was learned that it was better to perforate 
the tube throughout the thickness of the bed of 
salt traversed, and hence the strum piece was with 
some difficulty inserted. The weight of the cuter 
tube is mainly carried at the top by the flange 
marked B, in Fig. 5, page 344, this being a view 
showing the pumping arrangements at the sur- 
face. 

The inner tube is 10 in. in diameter down to the 
pump barrel, and 8 in. below the latter, the pump 
barrel itself having a diameter of 9} in. The pump 
is of the bucket and plunger type, the plunger 
working in a stuffing-box at the top of the inner 
tube, as shown in Fig. 5, while the bucket works 
in the barrel above mentioned at a depth of 
230 ft. (see Fig. 6). The pump is worked by an 
engine through a connecting rod and rocking quad- 
rants, as shown in Fig. 5, and it delivers the brine 
into an air vessel from which it is led off to a storage 
reservoir of a capacity of 500,000 gallons. 

The position of the fresh water inlet through 
which fresh water is supplied to the annular space 
between the inner and outer tubes is shown in 
Fig. 5, and it will be readily understood how this 
water coming into contact with the salt dissolves 
the latter and sinks to the bottom of the bore hole, 
whence it rises up the inner tube to the pump. 
The strength of the brine raised of course depends 
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upon the speed of the pumping. At Saltholme 
the pump is worked at about fourteen strokes per 
minute, raising eight to nine gallons per stroke, 
and the brine raised contains usually about 23 per 
cent. of salt. At a temperature of 60 deg. 
saturated briue contains about 27 per cent. of 
salt to 73 per cent. of water, or at this temperature 
100 lb. of water will take up as much as 37 Ib. 
of salt. As soon as the water is saturated with 
salt, however, it proceeds to absorb sulphate 
of lime, and as this ingredient causes much trouble 
in the evaporating pans, and its presence in the 
manufactured salt is deleterious, it is not advisable 
to work with brine near the point of saturation. 

We have said that the brine raised from the 
bore hole by the pump is delivered into a reser- 
voir, and we have now to trace its subsequent 
treatment. From the reservoir it is conveyed to 
the evaporating pans, the construction of which is 
illustrated by Figs. 1 to 4, page 344, which repre- 
sent one of the pans at the Clarence Salt Works. 
The pan is, as will be seen, a large shallow wrought- 
iron vessel set on brickwork flues, there being 
four fires under one end of the pan, and the pro- 
ducts of combustion from these fires traversing the 
length of the pan three times before finally escaping 
to the chimney. In these pans the process of 
crystallisation is carried on at a temperature of 
about 170 deg., a constant stream of brine flowing 
into each pan to make up the loss by evaporation. 
The manner in which the crystallisation takes place 
deserves notice. Salt crystals are in the form of 
regular cubes, and these in the first instance float 
on the surface of the brine and coalesce and form a 
thin pellicle or scum which in some cases sinks 
and in others has to be broken by a man who 
goes round for the purpose, when it at once falls to 
the bottom. It is necessary to guard against the 
growth of these pellicles, as when they exist evapo- 
ration is practically stopped. At first Messrs. Bell 
Brothers had great difticulty from this cause, a con- 
tinuous pellicle of salt being formed on the surface 
of the brine, and the efliciency of the pans being 
most seriously reduced. A careful examination into 
the circumstances of the case, however, carried out 
by Mr. Rocholl, showed that the fault laid in the 
character of the water which was allowed to flow 
down the bore hole to dissolve thesalt. This water 
was drawn partly from Greatham Beck and partly 
from the ‘‘stells” close by, and it proved to con- 
tain a certain amount of organic matter, which, in 
combination with salt crystals, formed the ob- 
jectionable pellicle on the surface of the brine. 
Water from Darlington was then substituted for 
that previously used, and the difficulty was got 
rid of. 

At the Clarence Works the pans are arranged 
in a row side by side, while between them are 
wooden platforms—or ‘‘ hurdles,” as they are 
called—upon which the salt lifted out of the pans 
is placed. The hurdles are so made and placed 
that the brine draining from this salt runs back 
into the pans. The salt is drawn from the pans 
every forty-eight hours, while the scale of sulphate 
of lime, which also settles in the pans, is broken 
up by a man—named a ‘‘ dodger’’—who draws it 
to the side, and removes it in due course. The 
whole of the sulphate of lime, however, cannot be 
got rid of in this way, and every three weeks it is 
necessary to lay off each pan and clean off the 
sulphate of lime which has become attached to the 
bottom. 

Already something is being done in utilising 
blast-furnace gases for heating the salt pans, and 
we are inclined to believe that as the salt in- 
dustry extends in the Middlesbrough district it will 
be found that pans with double bottoms heated by 
the exhaust steam from the blowing engines can be 
very economically worked. Most of the blowing 
engines in the district are of the non-condensing 
type, and the amount of heat wasted in the exhaust 
steam isenormous. This steam can be conveyed 
considerable distances at moderate cost, and where 
steam-heated pans were used the cost of a chimney 
would of course be saved. 

At present the manufacture of common salt only 
is being carried out by Messrs. Bell Brothers, but 
they do not intend to be content with this product, 
but are engaged in constructing soda works, where 
the manufacture of carbonate of soda will be 
carried on. To secure an additional supply of salt 
for these works, and also to guard against the 
consequences of a failure of the existing bore hole, 
Messrs. Bell Brothers—who are already, we believe, 
turning out some 360 tons of salt per week—are 
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now putting down a second bore, which has just 
reached the salt, while the Newcastle Chemical 
Company, Limited, are also sinking two holes on 
the same side of the river. On the south side 
Messrs. Bolckow, Vaughan, and Co. are sinking 
a bore hole to be worked on the same system as 
Messrs. Bell’s, so that it will not be long before 
an important salt industry is established on the 
Tees—an industry which we trust will materially 
add to the prosperity of that energetic district. 


THE WEATHER OF SEPTEMBER, 1833. 

SEPTEMBER commenced with heavy rain and 
violent winds. From the 3rd to the 10th the weather 
was changeable, and the winds were from between 
N.W. and 8. The best part of the month, from 
the 11th to the 20th, had winds from between N.E, 
and 8. E.; increased sunshine; clear, tine, warm days; 
cool, foggy, or misty nights and early mornings, with 
heavy dew ; and rather high barometer. A fall of 
temperature then occurred, and a wet and stormy 
period set in on the 23rd which the month did not 
terminate. On the whole the month has been 
seasonable as regards temperature, but more than 
usually tempestuous. The mean atmospheric pres- 
sure and temperature at extreme positions of the 
British Isles to which the Isle of Man is central 
(and where a reporting station would be very 
desirable), were as follows : 





| : | Mean | ,, ; 
Positions. | Mean Difference | Difference 


| Pressure, | from Normal. — from Normal, 





in. in. 
29.76 nil, 
20.84 below 
29.80 ‘a 
29.79 


29.73 | } 


deg. | 
North 
South 
West 
East 
Central 


52 
13 58 
-06 
.09 
.09 


below 1 
56 above 1 
56 nil. 
56 ” 





The distribution of rain may be roughly inferred 
from the following statement : 





| 
| Rainy Days. | 
} 
| 


Difference 
from Normal. 


Places. Amount. 





in. | in. 
3.22 below 0,28 
4.91 above 1.10 
5.27 “woe 
below 1.45 


| 
——-- | 
| 
| 


15 
19 


Sumburgh | 
23 | 
| 


Scilly .. 
Valencia ef 
Yarmouth .. el 


| 


5.27 
21 1.70 





Atmospheric pressure was below the average, 
except in the north. The winds were variable, 
though the daily general directions give a resultant 
from 8. due to the frequency of S.E. winds, the 
normal resultant being W. by S. Temperature 
was seasonable. fain was below the average 
amount in the east and north, above in the sonth, 
west, and central districts. The number of rainy 
days exceeded the average in all except the north 
district. The greatest barometric pressure, 30.3 in., 
occurred on the 13th; the least, 28.4 in., on the 
2nd ; showing a large range, 1.9in. The highest 
temperature, 77 deg., was recorded at London on 
the 17th, where a sharp thunderstorm occurred the 
same afternoon, accompanied with heavy rain in 
the northern suburbs. The lowest temperature, 
33 deg., was observed at Aberdeen on the 23rd. 
On the Ist, at 8 A.M., a deep barometric depression 
was approaching south-west Ireland. Its centre, 
28.44 in., was at Pembroke the next morning, and 
heavy rain had fallen all over these islands ; at 
Roche’s Point as much as 1.9 in. The disturbance 
travelled north-eastward, and at 6 P.M. its centre 
was on Cheshire. The wind was generally tem- 
pestuous and the sea very rough, the waves in the 
English Channel were remarkably high, several 
estimates giving them 30 ft. This atmospheric dis- 
turbance brought severe gales on the north and 
west of France as well as over these islands. On 
the 3rd, 8 A.M., its centre was on the North Sea, off 
the east of Scotland. On this day the tide in the 
Thames was one of the lowest on record, owing to 
the heavy prolonged gale, while on the coast of 
Wexford the tide was unusually high. On the 4th 
the storm was still slowly advancing towards Nor- 
way. The Times, commenting on the weather of 
this period, remarked, ‘‘ The ‘ centre of depression’ 
itself, which plays so important a part in meteoro- 
logical theories, seems in danger of being promoted 
to the dignity of an ultimate fact, while it obviously 
stands more in need of explanation than any of the 
pernicious consequences of its existence.” The 
nomenclature of meteorology is far from satisfactory. 





To most people the term seems to refer to the 
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atmosphere itself, whereas barometric depression 
alone is to be understood ; for however attenuated 
or compressed the air may be at various times and 
places it is difficult to imagine any real depressions 
or upheavals in the atmosphere. Vapour and tem- 
perature cause differences of pressure, but no voids 
can be left in the atmosphere. 

Another cyclonic storm appeared on the west of 
Ireland on the 26th, 8a.m., and with speed reached 
Aberdeen on the 27th, 8 a.m., the south-west of 
Norway next morning, and was over the Skager 
Rack on the 29th. On this day two subsidiary 
storms were gyrating over the south of England, 
which seemed to have united on the 30th over 
south-east England. ‘To such combinations of at- 
mospheric whirls, or eddies, are probably due 
the heavy squalls which are local and temporary in 
their character. On the 24th, 1.31 in. of rain was 
measured at Scilly ; on the 29th, 1.25 in. at Dona- 
ghadee ; on the 30th, 1.21 in. at Oxford, and 1.22 in. 
at Cambridge. The stormy winds, heavy rains, and 
occasional cold no doubt wrought injury to grain 
crops, hops, and fruits; but the weather on the 
whole cannot be regarded as having been unfavour- 
able to the agricultural interests. The losses at 
sea, however, have been serious. Clear days varied 
from nine in the east to four in the west; over- 
cast days from seventeen in the south to fourteen 
in the west. Hence the greatest duration of 
sunshine might be inferred for the east and the 
least for the south. The percentage of possible 
duration of bright sunshine, during the five weeks 
ending October 1, was for these islands generally 
31, east England 35, south-west England 34, south 
England and south Ireland 33, west Scotland 32, 
north-west England 31, east Scotland and central 
England 30, north Ireland 38, north-east Eng- 
land 27. 








THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. III. 

THREE of the great French electrical companies— 
the Societé Gramme, the Société l’Eclairage Elec- 
trique, and the Compagnie Electrique-—are very 
closely connected in their origin. The first one 
works the general Gramme patents, the second has 
taken over the property of the Compagnie Générale 
d'Electricité ; it owns the Jablochkoff patents, the 
alternating current Gramme machine, the Jamin, 
Werdermann, and Reynier lamps, the Maxim in- 
candescence lamps, &c. The third works the 
Gramme patents relating to the electrical transmis- 
sion of power. Although absolutely distinct they 
are all largely influenced by M. Hyppolite Fontaine, 
who it will be remembered was one of the principal 
organisers of the 1881 Exhibition, and was also a 
promoter of the present undertaking. The appa- 
ratus shown by these three companies occupy the 
space opposite the Edison exhibit, the other side of 
the transept. It is extended to the right by the 
stand of MM. Bruckner and Ross, who are the 
Austrian concessionaires of the Gramme patents. 
Besides, in this place, Gramme generators are 
met with at every step in the Rotunda; at the 
stands of Sautter-Lemonnier, Breguet, Heilmann 
Ducommun, Mignon and Rouart, who are con- 
cessionaires for the continuous current Gramme 
machines, and at those of a number of other exhibi- 
tors, applied to a variety of uses. The development 
of the Gramme machine has been very remarkable, 
the more so that the type, in spite of so large an 
amount of competing invention, remains the most 
popular to-day, after a period of fifteen years. 
The Exhibition in Vienna, of 1873, of which the 
Rotunda was the leading feature, witnessed the 
first practical experiment in the transmission of 
force to a distance by means of electricity. M. 
Fontaine succeeded, by means of two Gramme 
machines, in transmitting about one-seventh of a 
horse-power through a distance of one kilometre, 
with an efficiency of 49 per cent. 

The Société Gramme exhibits the two small gene- 
rators and the pump that were used for this memor- 
able experiment. It also shows a machine which 
feeds twelve Edison lamps placed near the projector 
of Sautter-Lemonnier, one Gramme are lamp of 500 
carcels, two Gramme arc lamps of 125 carcels, and 
two others of 50 carcels. This is the first time that 
a continuous current Gramme machine has been 
employed for such a range of lamps. 

The Eelairage Electrique Company exhibits Jab- 
lochkoff candles of different types ; a collection of 
drawings and photographic views representing the 
installations at the Havre, the Louvre, the Paris Hip- 


podrome, &c.; various chandeliers and automatic 
commutators, amongst others the apparatus recently 
devised by M. Clariot, and to which allusion has 
been made in this journal, in our notice of the 
Louvre installation. It has also six Gramme 
machines of different types, of which three are in 
operation as follows: 1. An auto-exciting dynamo 
of a new pattern weighing 440 lb. only, and costing 
721. ; this supplies four Jablochkoff candles, two in 
the south gallery, and two in the garden restaurant ; 
the speed is 1600 revolutions per minute, and there 
is practically no heating nor sparking at the 
brushes. This is one of the most successful types 
that M. Gramme has yet devised. 2. An auto- 
exciting machine weighing 66 lb., and cost 96l. ; 
speed 1500 revolutions per minute. This one 
supplies eight Jablochkoff candles placed on 
brackets, at the entrance to the French Section in 
the south gallery, and between those of Breguet 
and Sautter-Lemonnier, and the two candles illumi- 
nating the exhibit of the Eclairage Electrique 
Company. 3. An auto-exciting machine, of the 
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Magasins du Printemps type, 1400 revolutions, 
weighing 88 lb., and costing 160/. This feeds the 
twelve candles of the central fountain, five others 
outside the south gallery, and three in the garden 
restaurant. 

The Compagnie Electrique shows a series of ma- 
chines for the transmission of power, of which the 
following is a list : 


Power of Machine. Price. 
Foot-pounds per minute. 

840 4 
2160 6 
4320 8 
8670 12 
15,180 16 
21,660 20 
1H.P. 32 
2 ,, 56 
i ae 88 
os: 160 
1G 4, 240 
32 ,, 400 


Two examples of the largest type are placed, one 
in the exhibit of the Compagnie Electrique, the 
other about 55 yards away near the middle of the 
Rotunda. The latter works with a belt, a Dumont 
pump, which raises the water of the central foun- 
tain, and produces a powerful jet of water, when a 
sufficient supply has been available. This is the 
case since the end of last month, and the fountain 
has been a great attraction at night on account 
of the sheets of water that compose it, being illumi- 


candles. The transmitting generator is driven at 
850 revolutions, and absorbs about 50 horse-power, 
the receiving machine makes 700 revolutions and 
gives out about 30 horse-power. They are both of 
the so-called cylindrical Gramme type, with four 
field magnets ; their total interior resistance is 
8 ohms, and they weigh 650 1b. The pump is driven 





at 850 revolutions; it raises water nearly 33ft., 


nated from behind by two series of Jablochkoff 


and delivers 1650 gallons a minute. The efficiency 
obtained is approximately 55 per cent. 

MM. Bruckner and Ross, who represent the 
Gramme Company in Austria, exhibit twenty con- 
tinuous current machines, utilised as follows: Two 
machines for electro-plating, the first depositing 
221b. of copper per hour, and the second adapted 
especially for a nickel-plating works; 10 machines 
for lighting ; these feed 20 Gramme arc lamps placed 
at the north entrance of the Austrian Section and 
15 arc lamps lighting the installation of the exhibitors 
and a portion of the outside south gallery; three 
machines working with a Sautter-Lemonnier pro- 
jector, and two reflectors placed in the top of the 
Rotunda ; two machines furnishing a current to work 
the lift bringing the coal to the boilers, and a small 
typographic press at the stand of the exhibitors. 
Lastly there are two other machines of the normal 
type not in operation. All these dynamos were 
made in Vienna. By reference to our general plan 
(see Fig. 6, page 310 ante) the reader will recognise 
the positions of these various machines, but it is 
quite possible that the existing arrangement does 
not correspond in all respects with that shown, 
since alterations have been frequent, and even now 
occur. 

Chertemps.—M. A. Chertemps exhibits dynamos 
of his most recent type, and which have not 
yet, we believe, been subjected to the test of 
prolonged work, since the machines shown are 
among the first of the kind manufactured. They 
present the following characteristics: The field 
magnets consist of two soft iron discs mounted on 
a shaft, and on each of them is fixed a series of 
coils with soft iron cores; the coils which are con- 
nected together, present opposite poles successively, 
and the polarity of each pair of opposite coils on 
the discs is also opposite. The ends of the wire 
forming the coils is connected to a collector on the 
shaft. The armature is fixed ; it consists of a non- 
metallic disc, carrying a series of flat coils equal 
in number to that on each of the field magnet 
discs. One of these coils, the wire of which is 
connected to the collector by means of brushes, 
serves to excite the field magnets. The remainder 
are connected to the metallic contacts of a small 
horizontal plate fixed to the armature. By this 
means the coils can be grouped in tension or 
quantity according to requirement. M. Chertemps 
attaches great importance tothe point that the disc 
carrying the armature coils should be of non-con- 
ducting material both as regards heat and elec- 
tricity. He does not however mention the compo- 
sition, which, according to him, has a solidity equal 
to that of metal, and is not expanded or contracted 
by variations in temperature. 

‘* Practically,” he says, ‘‘it is always difficult 
to fix coils traversed by an electric current, on me- 
tallic supports which will be perfectly insulated. 
The use of discs of ebonite or other insulating 
material, offers certain difficulties, and often affects 
the strength of the apparatus. The experiment 
with Foucault’s disc shows that whenever a piece of 
metal conductive of electricity is set in motion 
before a magnet, there are set up in the body of 
metal induced currents sufficiently powerful to pro- 
duce attraction and repulsion. Such induced 
currents known as ‘ Foucault’s local currents’ must 
necessarily be objectionable in an electric generator, 
since they are not utilised, and their existence 
proves that power is being wasted. Therefore, in 
every such generator which has a metallic disc re- 
volving before magnets, or vice versd, there will be 
acertain amount of power entirely wasted, and 
this is the case with all alternating current machines 
in which the armature is metallic. The local cur- 
rents that are set up in such armatures are not only 
inconvenient and wasteful of power, but they set 
up in the armature, heating that is prejudicial to 
the efficiency of the machine, and even to its most 
useful construction, since it is recognised to-day 
that the excessive heating in electrical machines 
is the chief difficulty that prevents an extension of 
their proportions.” 

It is the application of the above principles that 
has led M. Chertemps to employ a non-conducting 
material, the composition of which he does not make 
public, in his armature ; the use of a special coil to 
excite the field magnets is assumed to regulate the 
current automatically. The trials that will be made 
with this machine by the investigating committee 
will show how far M. Chertemps is justified in his 
various claims. 

The annexed figures show the arrangement of 





the various parts of the alternating (Fig. 1) and of 
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the continuous current machine (Fig. 2). 
In the former, M M are the cast-iron plates 
carrying the field magnets A A; B is the 
wooden table, mounted on the fixed arma- 
ture, with metallic contact pieces by which 
the different grouping of the coils is effected ; 
C is the shaft of the machine; D the col- 
lector; and E the lamp circuit. Fig. 2 
shows the arrangement of the direct-current 
machine. In this type all the armature 
coils are used to excite the field magnets, 
and the collector brushes are connected to 
both ends of the armature wire. The en- 
tering wire of one of the series of field 
magnet coils goes to one segment of the 
collector, the opposite wire of the other com- 
municates with a copper ring placed at the 
end of the shaft. The second segment of 
the collector is connected to a second copper 
ring, placed beside the first. These two 
rings are grooved, and in these grooves lie 
the brushes at the ends of the lamp circuit. 
Fig. 3 shows the commutating table arranged 
for coupling in tension, each south pole being 
coupied to the adjacent north pole. The 
dotted lines on the same figure show the 
grouping for quantity, all poles of the same 
name being connected. The following Table 
gives the various types of machines made by 
M. Chertemps: 








| Number of | 
Lights. 





| 
| Dimensions, 


r of 


} 
+ Revolutions.) | 
| | 


_| descent. 
Horse-Power. 


Height. 
Candles. 


Number. __ 
Weight. 


as 


231 
418 
660 
880 


2 1250 , 
3.29 1150 
900 , 
700 


3 19.69 
23.62 


27.56 


Commi 


ee . 
OO: 


In addition to the foregoing, M. Chertemps ex- 
hibits a differential arc lamp shown in operation in 
connexion with one of his alternating current ma- 
chines. 


NOTES. 

Fire AtarMs In NotrincHamM. 
Tue telegraphic fire alarms which were erected | 
last March throughout the borough of Nottingham | 
by the National Telephone Company, have proved | 
themselves in every way a great boon to the town. | 
A large majority of the fires which have occurred | 
since they were erected have been signalled by | 
these alarms, thereby saving much property, if not | 

life. In nearly every instance the brigade has been 
able to leave for the scene of the fire within the | 
minute after hearing the alarm. The houses of all | 
the firemen are in telegraphic connexion with the | 
central fire station, and the men can be summoned | 
in afew seconds. There are twelve stations in the | 
borough, one in each of the principal streets. While | 
upon this subject we may mention that the Bright | 
fire alarms are also being extended in London. | 
There are now from 400 to 500 in the metropolis. 


A New Insvraror. 
A new insulating material has been brought out | 
by Mr. E. T. Truman, of Old Burlington-street, | 
W. It consists essentially of plumbago or black- 
lead mixed with gutta-percha, india-rubber, or 
ozokerit. When the gutta-percha is of poor quality 
the proportions are 50 parts of gutta-percha and 
30 parts of graphite; but the better the gutta- | 
percha the greater the proportion of graphite 
which can be used, up to 50 per cent. The 
graphite, which must be very dry, helps, ac- 
cording to Mr. Truman, to preserve the gutta- 
percha. The blacklead is chosen for its high insu- | 
lation in the first place, then is carefully sifted, | 
dried, and mixed with the gutta-percha in a mas- | 
ticator or condenser. The resulting insulator is 
applied to wires by the ordinary machines for 
covering. Ozokerit may also be mixed with the 
compound in small proportion. A blacklead surface 
of a protective character is also given to gutta- 
percha wires by Mr. Truman; and its lubricating 
surface assists in the manipulation of the wires in 
pipes. While upon this subject we may mention 
that the conducting wires for the electric lighting 
of the Italian Opera House will be covered with 
asbestos after the plan patented by the United 
Asbestos Company, and made by them. The as- 
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THE CLARENCE SALT WORKS, MIDDLESBROUGH. 
(For Description, see Page 342.) 
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bestos being non-inflammable is particularly well 
adapted for theatre installations. 


THE Corat Reers or Cusa. 

A study of the elevated coral reefs of Cuba has 
been recently made by Mr. W. O. Crosby, an 
American, and his conclusion is that they indicate 
a slow subsidence of that island during their forma- 
tion, and hence that Darwin’s theory of the origin 
of coral islands is the true one. The reefs are in 
terraces along the sides of the island, especially on 
the northern and eastern sides of the island. The 
lowest terrace is 30 ft. high, and varies in width 
from a few rods to a mile. It was obviously the 
fringing reef of the shore at one time. The second 
terrace rises abruptly from the level of the lower to 
a height of 200 ft. to 250 ft. 
altitude of 500ft.; the fourth of 800ft. These 
terraces run round the whole island, but are best 
preserved on the western part of the island, where 
the erosion has been less rapid, and onthe summits 
of the highest hills. The hills about Havanna and 


Metanzas, which reach a height of 200ft., are | 


entirely composed of reef-limestone. In the moun- 
tain of El] Yunque (the Anvil), five miles west of 
Baracoa, the reef-stone is 1000 ft. thick, and com- 


The third reef has an | 
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poses the upper part of the mountain, the lower 
part being of slate and eruptive rocks. Originally 
the upper limit of this reef-stone must have been 
2000 ft. above the sea level. The Jamaica reef- 
stones are of the same altitude, and it is probable 
that during their formation the Caribbean area was 
sunk until the Great Antilles were reduced to a 
few small islands. 


Tue Bransk [ron anp STEEL Works. 

These important Russian works are situated on 
the Vetepsk and Orel Railway, seventy-five miles 
from the town of Orel. They were started on a 
very small scale in the year 1874, but have since 
grown to considerable dimensions. The Bessemer 
plant contains two 5-ton converters, and gives an 
output of 4420 tons per month. The open-hearth 
plant contains six 5-ton Siemens-Martin furnaces, 
and gives an output of 2250 tons per month. At 
present they are all making low-carbon steel. 
Stone-coal is used to melt the pig, but gas for the 
furnaces is made from wood of all sorts—pine, 
| beech, and oak. Five hundred tons of wood are 
| consumed daily, but the firm owns a vast forest, 
| sufficient to last the works for fifty years. The 
| pig iron used is mostly English. The rail mills are 
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of the Belgian type, two-high reversing. They roll 
the rails 90 ft., for three lengths of 30 ft. each, and 
turn out on an average 550 ingots per day. The 
rolling plant consists of one universal mill, one 
plate mill, two small mills, and one bar mill. A 
new wire mill is nearly ready for use, which will 
produce over 32 tons per day. A large steam 
hammer is also being putin. There are large bridge, 
machine, and moulding shops. The smiths’ shop 
contains 100 fires, and employs the same number of 
smiths. Altogether, the firm employs about 9000 
men. It has always plenty of orders, and the 
Government engineers report its steel to be the 
best in Russia. Its three principal owners are 
Prince Tenerschief and Messrs. Goubourmings and 
Vladimir Craft. 


THe JAVA EARTHQUAKE AND THE TELEPHONE. 

It has been before observed that earthquakes 
and volcanic eruptions have a disturbing effect on 
telegraph lines, setting up powerful earth currents 
in them, and rendering communication difficult. 
Recent advices from Mr. Weaver, the superinten- 
dent of the Oriental Telephone Company at Singa- 
pore, also announce the fact that during the recent 
earthquake of Javaand eruptions of the volcano of 
Krakatoa, the telephone lines in Singapore were 
unworkable owing to a deafening roar whichdrowned 
the voice. Only shouting could be heard on the 
lines because of the noise, which resembled that of a 
distant waterfall. On one line, in which a small 
subaqueous cable about a mile in length from 
Singapore to Ishore formed part of the circuit, the 
roar was mingled with occasional reports like that 
of a pistol. The volcano of Krakatoa is situated on 
the island of that name in the Straits of Sunda, 
between the southern end of Sumatra and the 
northern end of Java. It is about 500 miles south 
of Singapore with a corner of Sumatra intervening. 
The noises in question were heard during the 
eruption on August 27th last, but can hardly be 
considered as due to acoustical effects, notwith- 
standing the violence of the eruption. The cause 
is perhaps rather to be sought in the disturbance of 
the terrestrial magnetic field or in the electric state 
of the atmosphere, by the terrific explosion. The 
first signs of the eruption were noticed on August 25, 
when shocks or earthquakes were felt as far as 
Batavia, and a fine ash began to fall, intermingled 
with red-hot’ stones. The waters of the straits 
then began to boil, their temperature rising some 
20 deg. C., and great blocks of lava fell on the 
neighbouring coasts of Java and Sumatra. On the 
26th the earthquakes became more pronounced, and 
at noon the Maka-Meru, the largest of the craters, 
began to break forth into flame. The Goumang- 
Gunter and the smaller craters then joined in, until 
forty-five neighbouring craters were in action. Tor- 
rents of sulphurous mud and lava burst out, and at 
intervals tremendousexplosions were heard, followed 
by showers of stone and ashes. The clouds were 
heavily charged with electricity, and lightnings 
played vividly. Next day the shocks and eruptions 
increased, and were accompanied by tidal waves. 
The island of Krakatoa entirely disappeared, and 
the destruction was frightful, as the newspaper re- 
ports have already testified. 


GOLD IN SCANDINAVIA. 

The recent discoveries of gold in the Scandinavian 
countries are of interest to those engaged in the 
working of this metal. Pure gold appears in 
nature in two forms; firstly as metallic, i.e., as 
leaves and threads, generally in a gangue of quartz 
in the solid rock ; secondly, as alluvial in the beds 
of rivers, viz., by the action of water on the auri- 
ferous rock, as gold is metallic and cannot become 
corroded or dissolved. In the latter form gold is 
found in California and Australia, where it is won 
by the careful sifting of river sand, the pure gold 
sinking tothe bottom, whence it is extracted by 
means of quicksilver. In the same form gold has 
during the last few years been found in the rivers 
of Scandinavia. These rivers spring from a com- 
mon outlet in Lapland, where some auriferous 
rocks are to be found, and penetrate Norway and 
Finland. The rivers where the current is very 
strong carry alluvial gold, which is found in the 
bed gravel in a stratum varying from 7 in. to 12 in. 
in thickness. In the Norwegian rivers gold wash- 
ing was carried on during the years 1874-75 by a 
firm of Norwegian merchants, but as the under- 
taking only returned insignificant results it was 
finally abandoned. During the last few years 
two Englishmen, Mr. W. Gray and Captain M. 
Griffith, R.N., have carried on gold washing in 








the Norwegian rivers with considerable success. 
The Government do not in any way tax these 
operations, but rather encourage them, the only 
obligation being that those who obtain concessions 
for gold washing shall render accounts of their pro- 
duction. Besides the alluvial gold found in Nor- 
way, metallic gold also occurs at Eidswold, where 
some years ago works were founded. These ceased, 
however, from want of capital, but operations are 
about to be resumed here by a newly formed com- 
pany with good prospects. The gold is found here 
in veins in the rock as leaves and threads, as well 
as interspersed in pyrites of sulphur. In this form 
it has also been found in a few other places 
in Norway, but not in any large quantities. 
In Sweden gold has been found during several 
centuries, the chief place of occurrence being King 
Gustavus’s mine in Falun, which produced in 1877, 
12 lb. ; 1878, 231b. ; 1879, 8 1b. ; 1880, 13 1b. ; 1881, 
51b. The gold found here is of excellent quality. 
The same rocks which produce the alluvial gold in 
Norway also produce the gold found in the rivers 
of Finland. The gold washing in these rivers 
yield about 20,000 grammes of pure gold per year, 
valued at some 3000l., many labourers being em- 
ployed. The Crown used formerly to exchange the 
metal, but this is no longer done. The price 
paid by the buyers is about 2s. 3d. to 2s. 6d. 
per gramme. The recent discoveries of gold in 
Scandinavia should have the attention of all inte- 
rested, as the modern methods of refining may be 
capable of producing a fresh and nearer supply of 
this precious metal. 
Detecting Gas LEAKAGE. 

Two new apparatus for detecting inflammable gas 
in the air have recently been brought out. The 
first is by Herr C. Von Thau, and consists of an 
inverted porous earthenware cylinder closed below 
by an india-rubber stopper, though a hole in 
which there is communication between the interior 
and a JY gauge by meaas of a flexible india-rubber 


pipe. The leg of the gauge is filled with litmus 
water. The vertical stem of the gauge is 8 milli- 


metres in diameter, and graduated vertically in 
millimetres, with the zero at the level of the 
litmus water in the stem. The instrument is cali- 
brated as follows: A five-litre gasholder is half 
filled with air, and 100 cubic centimetres of common 
gas introduced. A plate of glass is then slipped 
under the bell when it is nearly drawn out of the 
water, and the contents lifted and shaken together. 
This process quickly and thoroughly mixes the air 
and gas, and the mixture is then applied to the 
porous cylinder by inverting the holder over it. 
Diffusion at once begins through the porous clay, 
and in five or ten seconds the maximum is marked 
on the stem. This is the two per cent. line. Bya 
similar process with other mixtures, the five and ten 
per cent. lines are engraved, and the subdivisions 
drawnin. The diffusive action is so rapid that in 
thirty seconds after the gaseous mixture is with- 
drawn the water gauge returns to its normal level. 
This arrangement is for telling escapes of inflam- 
mable gas in mines or explosive mixtures in 
chambers. A simpler contrivance has also been 
devised by the same inventor for detecting leakage 
from gas pipes. A glass tube is fixed inside an 
inverted glass funnel, the mouth of which is closed 
by a porous septum, anda capillary gauge communi- 
cates with the funnel by aglasstube. The pressure 
outside and inside the funnel is equalised by a 
stop-cock at the upper end of the funnel. In 
using the apparatus it is held over the suspected 
part of a main, and the gauge watched with care. 
Another interesting apparatus for detecting the 
presence of firedamp or escaped coal gas in the air 
of a mine or house has been devised by Mr. F. 
Libins, and introduced with success in several 
Continental mines, notably the Sixteen Shares 
Colliery at Mons. It depends for its action on the 
diffusion of gases. The light carburetted hydrogen 
diffuses into a porous vessel and swells the contents. 
The porous vessel of a circular form is fitted with 
an elastic membrane which swells upward and 
presses a platinum tipped spring into contact with 
an adjustable screw, thereby completing the circuit 
of a voltaic battery and ringing an alarm bell, 
which calls the engineer’s attention to the escape of 
damp. A red signal displayed also indicates the 
particular gallery in the mine where the gas is 
escaping. A telephone may also be put in circuit 
with the apparatus to give instructions to the 
miners. The percentage of escaped gas which 
gives a warning is considerably less than that told 





by the Davy lamp. The apparatus is protected by 
wire gauze and a suitable case. The same instru- 
ment can be adapted to tell a gas escape in a house, 
or the coal bunkers of a ship. It is made by the 
Economic Electric Company of Rathbone-place. 





FOREIGN TECHNICAL LITERATURE. 

TuE Denver Journal of Commerce states that pig iron 
can be produced at 15 dols. (3/.) per ton, or less, in 
Colorado. At this rate, the iron manufacturers of that 
State will not be affected by foreign competition, 
whether or not the free trade party succeed in break- 
ing down the tariff. 

The Rivista Marittima (Rome) for September quotes 
from the Revue Militaire de ' Etranger a description of 
the Garbe rifle. It weighs 8lb. 144 0z., and its calibre 
is Zin. The rifling is four-grooved, with a pitch 
of 1#mm. in the length of the barrel. The breech 
action is composed of only three parts, and the loading 
is done by three movements. Thirty-five shots a 
minute can be fired. The breech is so arranged as 
completely to obviate any escape of gas, or the entrance 
of sand or water. The total deflection of the bullets 
at a range of from 275 yards to nearly 328 yards is 
only 8in. One hundred and twenty cartridges for this 
rifle weigh only as much as eighty Mauser cartridges. 

The American (Philadelphia, September 8) repro- 
duces from the Press of that place some statistics of 
the United States iron and steel shipbuilding trade, 
from which it appears that not only is the number of 
vessels increasing, but that—at any rate in 1882—very 
much larger ships are being purchased from American 
builders. In 1872, 20 vessels, of 12,766 tons aggre- 
gate tonnage, were towed out. In 1882, 43 were 
completed, showing a total of 40,097 tons. The aver- 
age tonnage for the former year was only 638 tons, 
whilst in the latter it had risen to 932. This year, 
both number and tonnage have already surpassed any- 
thing which has hitherto been done. During the first 
six months, 51 iron and 5 steel ships—with a total 
tonnage of 55,079 tons—have been built on the Dela- 
ware river ; and the second half of the year will cer- 
tainly furnish a large addition. 

The Electrical World (New York, September 1) opens 
with a long leading article upon the Edison system of 
electric lighting, as applied to steam vessels, and gives 
detail illustrations of the lighting of the ferry-boat 
Fanwood, the United States man-of-war Trenton, the 
steamers Alameda, Maraposa, and Kinan. Referring 
to the Trenton, it is stated that the arrangement of 
conductors is most peculiar and interesting. Each 
light can be supplied from either of three circuits, 
which reach it by different routes. One of these is the 
regular circuit, the other two are intended in case of 
emergency. During a naval conflict, if a shot were to 
tear away the conductors in one part of the ship, and 
so extinguish the light, by the insertion of a plug in 
the switch-board another working circuit could be 
instantly provided, and should that be injured a third 
could be brought into action. 

A quotation from the Wiener Tagblat with refer- 
ence to the Russian railway connecting the Bukowina 
frontier with the Kiev Railway is also given. This 
line, which will be commenced in the course of the 
present year, will start from Nowo-Sielica, following 
the left bank of the River Pruth, to the important 
strategical position Lipkany; thence, crossing the 
watershed between the Pruth and the Dneister, it will 
pass the village of Likmany to Ataki, in the neigh- 
bourhood of which place it will cross the Dneister by 
an iron bridge, touching the town of Mohilew-Podolsky. 
From this place it will be continued te Schmerinka 
station on the Kiev Railway. The total length of the 
line will be 178 miles. It will be broad gauge, but the 
rolling stock will have movable wheels, in order to 
enable itjto run over the Austrian line from Nowo- 
Sielica to Czernowitz. 

The Electrical Review (New York, September 13) 
quotes from the Journal of the Franklin Institute the 
results of a careful investigation by Dr. E. Van Der 
Ven, of the Teyler Foundation, into the compo- 
sition and qualities of wires of phosphor-bronze and 
silicon-bronze. The phosphor-bronze wire experi- 
mented on contained 95.5 per cent. copper, 2.60 per 
cent. phosphorus, and small quantities of tin, manga- 
nese, and silicic acid. The silicon-bronze contained 
92.2 per cent. copper, .91 per cent. silicium, and small 
quantities of tin, manganese, and antimony. The 
result of his researches is that phosphor-bronze has 
about 30 per cent. of the conducting power of copper, 
silicon-bronze about 70 per cent., while the steel as 
used in wires has only about 10.5 percent. He also 
very carefully determined their respective tenacities, 
and compared them with that of steel. He found that 
a wire of the latter material, of .08 in. diameter 
with quadruple security and the usual dip of 273 in., 
can have a stretch from pole to pole of 4264 ft. ; while 
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under the same conditions a wire of .04 in. diameter of 
phosphor-bronze would have a stretch of only 348 ft., 
and one of silicon-bronze 2984 ft. He remarks that 


although the relatively short stretch usually increases 
the expense of construction and maintenance, yet this is 
not so much the case in cities, where the roofs of 
buildings offer points of suspension at short distances. 
The lesser diameter of the 
great advantage over steel. 


ronze wires gives them a 


La Métallurgie (Paris, September 26) mentions that 
‘* a great manufacturer of Essen” (who is naturally sup- 
posed to be Herr Krupp) has become the owner of large 
deposits of lignite in the region of the Westerwald, a 
chain of mountains which begins in the south of West- 
phalia and extends to the right bank of the Rhine, as far 
as Coblentz. A railway isin course of construction, in- 
tended to develop the mineral wealth of this district, 
which also possesses iron, copper, and manganese ore, 
besides slate. The Krupp firm already possesses iron 
mines in the Westerwald, and blast furnaces at 
Bendorf, Neuwied, and Sayn, all on the line of the new 
railway. 

The American Architect and Building News (Boston, 
September 15) reproduces from the New York Sun the 
criticism of one of its correspondents upon the pro- 
posed canal across the Isthmus of Florida. He con- 
siders that the cost of construction has been under- 
estimated, and would amount to fully 50,000,000/., 
while its value to navigation would be very small. The 
distance saved to coasting vessels in the voyage from 
the Gulf ports to the north he estimates at from 300 
to 500 miles ; but considers that the time spent in en- 
tering and leaving the canal ports, and in passing 
through the canal, would leave no saving in that 
respect, and that the cost of towing, pilotage, canal 
dues, &c., would also fully counterbalance anything 
that might be gained by shortening the distance. He 
asserts the danger of the Florida reefs (to avoid which 
is the object of the canal) to have been greatly exagge- 
rated, and avers that ‘‘a vast number” of the vessels 
lost upon them have been intentionally cast away by 
dishonest captains ‘or owners, for the sake of the in- 
surance money and a share in the salvage. 

The American Engineer (Chicago, August 24) men- 
tions that the double-turreted ram, originally built for 
the Chilian Government by Sir William Armstrong, 
has been sold to the Japanese Government, and is now 
on its way to Yokohama. This ram, now called the 
Tsukushi, is built entirely of steel, and is of 1400 tons 
burden, having engines of about 2400 horse-power. 
She is fitted with arrangements for electric lighting, 
and all modern improvements. Her armament con- 
sists of four 44 in. broadside guns, and four Hotchkiss 
machine guns, besides other weapons. She can easily 
make 17 knots per hour. 

The same paper quotes from the New York Suna 
report of a trial recently made in Newark Bay, of a 
novel invention called the ship suction valve. The 
object of this is to draw off water from the hold of a 
leaky vessel in motion. It consists of a semicircular 
valve, flush with the bottom of the vessel, when closed, 
and which can be lowered in seven seconds. As the 
water rushes pass the ship, it is divided by this project- 
ing valve, and a vacuum created in to which the water 
in the hold pours out. It is roughly estimated that 
from 350 to 400 gallons per minute can be drawn off 
in this way. A safety appliance is attached to the 
valve, which can be lowered in case it should go out 
of order, so as to prevent an inrush of water through 
the opening. The experiments were made upon an 
old barge in the presence of a number of shipping 
men, and were pronounced very satisfactory. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 31. 

THe backwardness of consumers in placing orders 
has led to a drop in the prices of all kinds of crude 
iron, and to efforts on the part of weak holders to un- 
load large stocks upon the market at the best possible 
prices. A few large lots of forge iron have been sold 
at exceptionally low prices. A number of orders are 
in hand, and will probably be accepted. The mill- 
owners, as arule,are not covering for future require- 
ments. The weakness of the market is having an un- 
favourable effect upon buyers everywhere, and they 
are waiting for lowest prices to be reached. Stocks are 
low in second hands, and an active demand is inevi- 
table, sooner or later. The output of mills is still 
below the maximum limit, and according to present 
indications will continue as it is for some weeks to 
come. The iron market seems to be affected, just at 
this time, by the same influences which affect general 
mercantile interests. A favourable turn in the stock 
market will probably react upon industrial interests, 
but, for the present, there is no disposition to take any 
steps towards providing for future wants. Forge 
iron ranges from 17 dols. to19 dols. at furnace ; No. 1 
foundry 21.50 dols. to 22.50 dols. ; sales this week 
have been generally 50 cents lower than heretofore. 





Concessions are asked on large orders, and will pro- 
bably be allowed; 7000 tons of Bessemer pig sold 
at 21 dols. in large lots; and 21.50 dols. and 22 dols. 
in a few small lots —— is moving in 1000 ton 
lots at 30 dols. to 30.50 dols. ; muck bars are in fairly 
active demand at 34 dols. ; charcoal blooms 57 dols. ; 
anthracite 47 dols. The dulness in bar iron continues, 
and buyers are purchasing trifling lots for immediate 
requirements, and are refusing to accept manufac- 
turers’ offers to cover requirements at slight conces- 
sions. The feeling pervading the trade is, that the 
large producing capacity will lead to lower prices. 
Refined is 2 to 2.20 cents. ; large lots at the former 
figure; common, 1.75 to 2 cents., according to 
quality and size of order. The plate and tank mills 
are working to full capacity, but have taken no large 
orders for a week past; structural iron mills are 
crowded with orders, and have in sight some business 
of large proportions. Bridge plates, 2.50; angles, 2.30 
to 2.40; tees, 2.75 to 3; beams and channels, 3.50 ; thin 
sheets are in active demand, but heavy sheets are dull; 
prices are unchanged, except in large lots, where con- 
cessions are granted. Prices for steel rails are held 
steadily at 37 dols. to 38 dols., buyers in want of large 
lots are waiting for makers to reconsider their former 
decision in reference to large lots for winter delivery at 
1 dol. less than quoted prices. Nails and spikes are in 
active demand at steady prices, small railway material 
is moving freely for urgent railway requirements, 
especially in this State. Several thousand tons of old 
rails are under negotiation at 23 dols. Large stocks 
are offered for shipment at 23.50 dols. for tees, 
24.50 dols. for bridge iron, and 26 dols. for double- 
heads, 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very firm last Thursday, owing largely to the fact that 
some of the Scotch ironmasters had commenced to reduce 
the number of furnaces in blast, seven being then in course 
of damping ‘down, while several more were to follow. 
The result was that an advance of 34d. per ton over 
Wednesday’s closing prices was obtained. Business was 
done in the forenoon market at from 46s, 84d. up to 
46s, 11d. cash, and at 46s. 104 to 47s. O4d. one month, the 
close being sellers at 40s. 104d. cash and 47s. O4d. one 
month and buyers near. The quotations in the afternoon 
ranged from 46s. 9d. up to 46s. 104d. cash, and from 
46s. 114d. up to 47s. O}d. one month, the market closing 
with buyers offering 46s. 106d. cash and 47s. O4d. one 
month, and sellers near. Friday’s market was very brisk 
in the morning, and prices were run up tothe extent of 3d. 
per ton; but in theafternoon sellers were pressing iron 
on the market, and the forenoon’s gain of 1d. on the 
previous day’s advance was lost. Transactions were ‘re- 
ported in the forenoon at 47s., 46s, 114d., and 47s. 14d. cash, 
also at 47s. 2d., 47s. 14d., and up to 47s. 4d. one month ; 
and at the close of the market sellers were asking 47s. 24d. 
one month and 47s. (nominally) cash. Business was done in 
the afternoon at from 46s. 114d. down to 46s, 9d. cash, also 
at 47s. 14d. down to 46s. 11d. one month, sellers at the 
close wanting 46s. 94d. cash and 46s, 114d. one month, 
with buyers near. There was rather a dull market on 
Monday, which was in some measure owing to a reported 
decline in the shipments last week, the decrease in 
the exports more than counterbalancing a decrease of 
about 300 tons in the stocks held in the public warrant 
stores from Friday’s market. At one time the prices 
were 3d. per ton down, but before the close of the market 
one-half of the decline had been recovered. In the course 
of the forenoon there were transactions at from 46s. 9d. 
down to 46s. 64d. and then back to 46s. 74d. cash, also at. 
46s. 84d. up to 46s. 93d. one month, with buyers at the 
close offering 46s. 74d. cash and 46s. 94d. one month, and 
sellers near. In the afternoon business was done at from 
46s. 64d. up to 46s. 8d. cash, also at 46s. 84d. up to 46s. 10d. 
one month, sellers at the close wanting 46s. 8d. cash and 
46s. 10}d. one month, with buyers near. The market was 
again firm yesterday, and a reg 2 ood business was 
done. Prices did not close at the M sor but still there 
was a recovery of the decline of 14d. per ton made on 
the preceding day. The hardening tendency of prices was 
attributable to the further agitation and threatened 
strike amongst the miners of the Larkhall and Hamilton 
districts. There were transactions in the forenoon market 
at from 46s. 8d. up to 44s, 11d. cash, also at 46s. 104d. up 
to 47s. 1d. one month, and sellers at the close were want- 
ing 46s. 11d. cash and 47s. 1d. onemonth, with buyers near. 
In the afternoon the market was easier, and prices ranged 
from 46s. 104d. down to 46s. 94d. cash, and from 47s. 
down to 46s. 11d. one month, with sellers at the close ask- 
ing 46s. 94d. and 46s. 114d. cash and one month, respec- 
tively, and buyers near. The market has been somewhat 
steady to-day. In the forenoon business was done at 
46s. 84d., 46s. 8d., and 46s. 9d. cash, also at 46s. 104d., 
46s. 94d., and up to 46s, 11d. one month, the close being 
sellers at 46s. 11d. one month, with buyers at 46s. 104d. 
and the cash price nominally 46s. 9d. Transactions were 
reported in the afternoon at from 46s. 9d. up to 46s. 10d. 
cash, also at 46s. 1ld. and 46s, 114d. one month; and 
subsequently there were sellers at 46s. 10d. cash and 47s. 
one month, with buyers offering. 4d. per ton less. There 
has been a considerable amount of excitement in the 
market during most of the past week owing to the 
realisation of the rumours as to the blowing out of 
furnaces by some of the ironmasters, combined with 
the agitation amongst the miners. A good deal of 
speculative business has been reported from day 
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to day, which has been done, however, in a great 
measure by the members of the trade on their own 
account, although some outside speculation has cer- 
tainly come in as a consequence of the movement in 
rices. The advance of price has been caused mainly 
oy the unexpected resolutions of several of the iron- 
masters to restrict production, and it is understood that 
they have been compelled to take that step through the 
scarcity of coal. At the Gartsherrie Iron Works several 
blast furnaces were recently damped down so that they 
might undergo alteration, but they have since been re- 
lighted ; and in addition Messrs. William Baird and Co, 
have blown out one of their furnaces at Lugar, in Ayr- 
shire, while Messrs. Merry and Cuningham have blown 
out two at Glengarnock, and one at Ardeer, in the same 
county, and one has also been blown out by the Monk- 
land Company—five in all; so that there are now in 
blast 119 furnaces as against 109 at this time last year, 
It is probable that in this way the actual production will 
be reduced by about 1000 tons of pig iron per week. For 
several days past there has been more firmness in the price 
of makers’ iron, and in some instances dn advance of from 
6d. to 1s. per ton has been secured. There are not as yet 
any reports of improvement in the foreign demand for iron, 
From America the advices coming to hand are very gloomy, 
the price having lately declined there to the extent 
of one dollar per ton. The hematite pig iron trade remains 
exceedingly dull, being more depressed than other 
branches of the iron trade. The nominal price for the 
usual proportions of Nos. 1, 2, and 3 brands is 
483. 6d. per ton f.o.b. at Cumberland ports, though busi- 
ness is reported at (id. less perton. Last week’s ship- 
ments of pig-iron amounted to 12,023 tons, as compared 
with 13,238 tons in the preceding week, and 12,495 tons 
in the corresponding week of last year. They included 
636 tons to the United States, 680 tons to Canada, 150 
tons to India, 800 tons to Australia, &c., 660 tons to 
France, 3025 tons to Germany, 400 tons to Russia, 1139 
tons to Holland, 270 tons to Belgium, 145 tons to Spain 
and Portugal, and lesser quantities to other countries, 
The stock of pig-iron in the public warrant stores stood at 
588,997 tons yesterday afternoon, as against 588,773 tons 
yesterday week, the increase over the week being 224 
tons. 

Shipments of Machinery, &c.—In the foreign shipments 
from the Clyde there were reportedjlast week the follow- 
ing: Machinery of various sorts, of the value of 17,270/., 
chiefly to Calcutta and Demerara ; sewing machines, of 
the value of 5660/., chiefly to Rouen and Sydney ; railway 
material and other iron manufactures, of the value of 
39,900/., fully onehalf being for railway material sent 
to Buenos Ayres; steel manufactures, of the value of 
17,000/., chiefly for the Mediterranean and Calcutta. 


The Steel Company of Scotland.—This day the annual 
general meeting of the Steel Company of Scotland was 
held, Mr. Charles Tennant, M.P., chairman of the com- 
pany, presiding. In submitting the report of the directors 
for approval, the Chairman remarked that the result of 
last year’s business was eminently satisfactory, as it had 
given them a dividend of 11 per cent., which was ¢on- 
siderably larger than that of any previous year, notwith- 
standing the fact that 17,000/. had been written off the 
value of the works, and 5000/. had been added to the 
credit of the reserve fund. The year had begun with 
large orders on hand and at good | prices, and covered 
by purchases of raw material at favourable rates. In 
addition to those orders the company had contracted for 
steel for the construction of the Forth sridge, amounting 
to about 35,000 tons, only a few hundred tons of which 
had been delivered. The production of the works last 
year included 41,000 tons of ship and bridge plates, and 
11,000 tons of boiler plates, and he (the Chairman) was 
glad to be able to state that the company’s brand of steel 
continued to maintain a high and an extended reputation. 
Some changes and additions, both at the Newton and the 
Blochairn works, have been resolved upon. 


The Coal Trade—Advance of Wages Conceded. — The 
miners of the Middle Ward of Lanarkshire, showed a 
bold front on Monday and yesterday, somewhere about 
5000 of them coming out on strike by way of protesting 
against the delay on the part of the coalmasters to give 
the rise of wages to the extent of 6d. per day asked many 
weeks ago. In view of the fact that stocks are so very 
small, a number of the coalmasters at a meeting held in 
Glasgow to day resolved to give the advance at Ist No- 
vember, when they also propose to make an advance on 
the price of coal by way of recouping themselves. It is 
not unlikely that the shia of wages may now likewise 
be conceded by the Fife and Clackmannan coalmasters, 
and indeed over all the coal mining districts of Scotland, 





A Compounp Steam Moror ror Australia. — The 
Government of New South Wales has ordered a com- 
pound steam motor from the Baldwin Works, Phila- 
delphia, for use on their tramways and suburban rail- 
roads, The boiler is of the upright pattern, and supplies 
steam to two inverted compound tandem _ engines. 
Steam is distributed by the Joy valve motion. Provi- 
sion is made whereby live steam from the boiler can 
be supplied direct to all four cylinders. Thus direct 
working and compounding can be easily exchanged, and 
the designer attaches great importance to this point, as it 
enables the driver to have constantly on hand a large 
reserve power, to aid him tostart, or toascend an incline. 
The boiler, of course, would not supply steam directly to 
all four cylinders for a long pull; but it will meet the de- 
mands for starting, and for short steep climbs. The 
ground around Sydney is hilly, and this engine is there- 
fore expected to prove peculiarly suitable. It is inclosed 
in the end of the tramcar, which will carry sixty pas- 
sengers, and is handsomely finished, 
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4668 | H. Thresher, Brixton. 

4669 | E. George, F. A. Pocock, 
| §. Muir, and J. 8. J.| 
| Muir, London 

4670 | A. H. Hassall, Satis 

4671 | | HL Servell, PHaintield, 

4672 | | D.7..D “Dual Port- 

4673 | J. Mallol, roe 

4674 | 8. Leoni, London. 

4075 | F. J. Biggs, London. 

4676 | G. — Hagley, 

4677 | Pitt. en 

4678 | J. Lz Attwood, Boston, 

4679 | F. M. ‘Lyte, Putney,’ 
Surrey. 

| J. M. Hetherington, 

Manchester. 

4681 | lg. E. Bott, Manchester. 

4682 | H. Darwin, Cambridge. 

4683 | 8. J. Coxeter and H. 
| Nehmer, London. 

4684 | Boult, Wing. 

4685 | Bowt. King, Calla- 
| han, Pindar, and 
| Morris on. 

4686 Thom pen. U.S. Box 

achine Co. 

4687 | M. Stuart, Liverpool. 

4688 | T. P. Bethell, Liver- | 
| pool. 

4689 | H. W. R. Smith, King- 
| ston-upon-Hull. 

4690 | Von Nawrocki. Jess 

4691 | C. Collard, London 

4692 | Von Nawroczi. Wolf. 

4993 | U.H. Needham, London. 

4694 | A. La St. George, Lon- 

don 

4695 | J. Tordoff, Leeds. 

4696 | M. W. and A. E. 
| Hall, Plainfield, 

N.J., U.8.A. 
4697 | Lake. Putnam. 
aaa) Johnson. La Societe 
| Anonyme de Con- 
servation Alimen- 
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4699 | Day. Newhall. 

4700 | J. McDevitt, Belfast, 

4701 | A. McDonadd, Glasgow.| 

4702 | Richardson. Siecke. 

4703 | Von Nawrocki, Seidel. 

4704 | J. Child, Leeds. 

4705 | R Brown, R. 
| Barnes, and J. Ball, 
| _ Liverpool. 

4706 | 8, Edwards, Salford. 
4707 | J.. W. Thompson, 
| Prestwich, Lanc. 

4708 | M. Wilson, London. 

4709 | E, Bivort, Fontaine | 

l'Eveque, Belgium. 

4710 | A. BR. ae Clifton| 
| _ Hill, dlesex. 

4711 | H. Gace Liver- 

pool. 
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4712 | Pieper. Gritzner. 

4713 | Justice. The Frue 

a Machine 
4714 | J. Robbins London, 
pb Allison. La Farge. 
716 | F. W. Scott, London. 
ant | Barczinsky.  Korn- 
| 3"r. and Jaffe. 

4718 | Bs ~ Rochdale, | 

4719 | F. ae Blood, Liver- 

4720 | E. Terie, London, 

4721 | 8. Wheeler, London. 

4722 ae = McMullen, Lon- 

4723 | : . Tinsley, and 
| 2 — Rotherham, 

4728 | J. Stanley and L. 
| Bailey, Sheffield. 

4725 | F. Byrnes, Liverpool. 

4726 | F. C. Guilleaume, 

Cologne-3.-Rhine. 

4727 | Haddan. Jaedicke, 

4728 | Henderson, Basset. 

2 Lake. Bucaille. 

4730 | E. Hutchison, London. 

4731 | H. Brook, and R. 

Mestern, London. 

4732 | J. EB. Atkinson, Green- 

wich. 

4733 | F. J. Tnomas and R. 
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In the Cases of Inventions communicated from Abroad the} 
Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names, 


HG. Cotton, Bir- 
mingham 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING || Nos 
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_Oom PILED BY 


NAMES, &c., 
OF APPLICANTS. 


t. 4 
fet | G. Bray, Deptford. 
4735 | W. B. . Woodbury, Lon- | 


| 
| 4736 | D. Phillips, London. 


ABBREVIATED TITLES, &0. | 1038 | 


| Velociped 
Telerhonic apparatus. (Complete 


1 
es. | 
specification), | 
| 
| 
| 


4741 | 
Vaporization of antiseptic, kes sub-|) 4742 | 
stances for inhalation, & 
Alarm bells for bicycles. 4743 | 


Governing apraratus fer screw Pro-| 


peller engines. | 4744 | 
Frames for holding bottles, &c. 
Gas cooking ovens. 4745 
Latches and locks. 4746 
Manufacture of iron and steel, and 
apparatus therefor. |, 4747 


Grinding caustic soda. 

Attaching butions to textile fabrics, 
&ec, (Complete specification), 

Protecting submerged structures of | 
iron or steel from corrosion, &c. 


| Ring spinning and doubling frames. pee 
Gas producers and fuel supplying | || Oct. 6 
devices, &c. 4752 


| 


Levels, theodolites, &e. 
Electro-motors, 


4753 
4754 
4759 
4756 
4757 
4758 


4759 
4760 


Ventilating apparatus. 
Manufacturing cartridge shells. 
(Complete specification). 


Apparatus for use in making wooden 
boxes. (Complete xpecifsication). 

Packing cases for bottles, &c 

Boxes for postal, &c., purposes. 


Locking the hand-gates at level rail- 
way crossings. 


| 4739 | Allison. 
4740 | L. Schmiers, Leipzig. 


| 


4748 | 
4749 | 


Lake. 


Ironing boards for shirt fronts, &c. 4761 
Pianoforte actions, 
Carrying school books, &c. | 
Breechiovding firearms. 4762 
Transmitting and receiving audille 
| messages. 4763 
| Manufacture of steam boilers. 
Steam pumps. 4764 
| |) 4765 
Oct. 8 
| Water-closets. | 4766 
Preserving food, &c. | 
47 
4768 
Drying and cooling sugar, &c. 
| Sewing machines. || 4769 
Making bread. | 
Raising trouser ends. 4770 
Manufacture of buttons. ; 4771 
| Washing machines. }| 4772 
Obtaining definite photographs to be) 
used in the production of typo-|| 4773 
graphic blocks, &c. 
Chaff e attars. s || 4774 
‘* Leathers” of hats. | } 
|| 4775 
| Manufacture of cuffs. | 
Railway switch. || 4776 


| 
| 
| 
| 
| 


Tel eghonic and telegraphic appa | 
ratus. 
Sewing machines. 


Sewing machines with rotary hook. 

Concentrating and vanning appa 
ratus. 

&e., 


Joints of water, Fipes and 








treatment of such pipes. No. | 
Coloured glass windows, &c. | 
Air compressors, || 1883 | 
Manufacture of belts, &c., for trans-|| 4084 | 
mitting motion to machine ery. 4164 
— fabrics of irregular widths, | 4165 
c | 
Branding machines, | 4166 
| 4167 
Producing and burning gas. | 4168 
Holding toilet and wrapping paper, || 4169 | 
Fishing tackle, 4170 
Manufacture of axes and adzes 4171 
Appliances for making castings. 4172 
| 4173 
Apparatus for aerial transit by wire || | 
cables, | 4174 | 
Electric cables, &c. | 4175 
Umbrellas and parasols. | 4176 
Voltaic batteries. | 4178 
Lubricating apparatus. 4179 | 
Wheels for bicycles, &c. | 
Apparatus for producing spray, &c || 4181 
|} 4182 
Transporting and exposing sensitised 
photographic plates. || 4183 
Safety toy called a ‘‘ toy bomb.” |} 4185 | 
) 





| 


Wirth. 
G. B. ee, Bury, 


Perce. 
Saxony. 


0. Lampe, Hamburg. 

Imray. Comte 
Dion and Bouton 
and Trépardoux. 

L. ne Bertram, Lon- 


W. 7a J. H, Bee- 
croft, Leeds. 

Brewer. Dolbecchi. 

Boult. Yeagley. 


J. W. Sutton, London. 
J. Rushton, London. 


Lake. Breithaupt. 

Crosier. Keating. 

Lloyd Wise Boulier | 
and Boulier. 

C. H. Reed, Sunder- 
land. 

J. Denald, Glasgow. 


F. Jenkiu, Edinburgh. 


C. Burnett, Hartle- 


pool. 
F. Gill and W. Rock- 
liffe, Sunderland. 


8. Briggs, Burton-on- | 
Trent. 
J. Beveridge, Runcorn. 


H. Sands, Nottingham. 


Honigmann. 


Wirth. 


J. 8. Dronsfield & C. 
Butterworth, Old- 
nam. 

Davids, Koellner. 


L. oe Erith, 


Bell. 
Lake. Garnier aed 
Depoully. 


| J. Jameson, Newcastle-| 


on-Tyne. 
G. Twigg, Birming 


ham. 

R. Heyworth, Man- 
chester. 

T. C. Loe, New Charl- 
ton, Kent. 

C. de Lucia, Naples. 

E. Marriott, London, 

J. §. Davison, Sun- 
derland. 

E. Robins, London. 


Thompson.  Mura- 
tori and Cros. 
Glaser. Greiner. 


Bartlett. Haight, 


Wood, & Windsor, | 


Van Ruyven. 


de | 
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W. LLOYD WISE. 





ABBREVIATED TITLES, &o. 


Harness, &c, 
—— printing blocks by photo- 


| 
| 
| 
| 
| 
at 
| 


| ram way carriages, &c. 
Couplings for continuous brakes. 
Bleaching cotton, &c. 


Type writers, 

| Dampening apparatus for litho- 
| graphic presses. (Complete speci- 
| _ fication). 

Trace-hooks. 

Steam generator. 


Covers of saucepans, &c. 


Pressing, smoothing, and finishing 
garments, &c. 

Pneumatic machines for drying corn. 

Raising water from wells, (Com- 
plete specification). 

| Burners for gas mixed with hydro- 








carbon Mn . 
Organ pede in connection with 
piano! brtes. 
| — essential oils from hops, 
} 
ae ships, &0, 
| Pyrometers, 


| Manufacture of chains and chain 
cables, 

Washing machines. 

Driving gear called “ nest gear.” | 

Apparatus for raising water, &c. 


| Moulding and casting in metals 
articles consisting of hinged parts. 

Arrangement of tubes for refrige- 
rators, &c. 

Treatment of ores containing anti- 
mony, by the wet process. 

Saw-sharpening macninery. 

Producing warmth by absorbing 
water vapour. 

Grinding apparatus having traversing 
grinders. 


| Cleansing and separating impurities 
| from machine oil, &c. 
| Steam engines. 


Packing of pi.tons. 

Goffering or embossing of textile 
fabr.cs. 

Construction 0. coke ovens. 


Covering for the protection of the 
teeth of horse-clippers. 
Assistiug in the startirg and pro- 
sion of tramcars, &c. 
Telegraph cables, 


Slide valves. 
| Manutacture of agglomerated fuel. 
Stoppers for bottles, &c. 


j ae. 

| Regulating from a distance the flow 

| of gases, &c. 

| Producing ornamental stitching in 

| shuttle sewing machines, | 

| Heating and controlling gases for 
motors (Complete specification). 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 

Applications for Patents. 

1.—Announced October 5. 























Name. No Name. No. Name. 
1883 1883 
Fry (Espeut).| 4186 Bell and 4206 | Imray 
Scott. | Davis (Benoit- | 
McNay and (Partly Duportail). |! 
Harrison. | Kagen- 4207 | Imray | 
Martino. | busch). (Actien 
Reading. 4187 | Kish. Gesellschaft | 
Cadbury. 4188 | Gardner. Stir Anilin- | 
Watkins. 4193 | Rachholz. Fabrika- | 
Wetter 4194 | Koppel. tion). |} 
| (Passburg).j 4195 | Lake (La 4209 | Dixon. | 
| Johnson | Société A. | 4210 | | Thompson. | 
oo | Trélatet {| 4212 | Clark i} 
house). | Cite). | (Garland). | 
Cunningham } 4197 | Fitz-Gerald | 4213 | Sutcliffe. } 
Weckbecker | and Jones. | 4214 | Morgan 1] 
& Schwabe.} 4198 | Lake (De (Brandle, || 
Wilkinson. Loutkowsky Sarre, | 
Imray (West-] 4199 | Picard- Beyerhaus, || 
inghouse). | Goulet. | «&H itzig). | 
Matthews. 4200 | Derry. 4215 | Weighorst. || 
Rankine. 4201 | Wetter 4216 | Jones and | 
Shallis and | (Mayo). Bridger. 
Thomas. 4202 | Cryer and 4217 | Ford. 
Ségond. | Matteson. | 4218 | | Siddaway & 
Walkerand | 4203 | Belland Clayton 
Howell. | Bell. 4219 | Edwards 
Hill. 4204 | Donisthorpe. (Schroeder) | 
Howarth. 4205 | Imray 4220 | St. George & \ 
| (Regray). McEvoy. | 
) Tucker, 





Manufacture of cements, concrete, || 


ILLUSTRATED PATENT RECORD. 


























No. Name. No. | Name No. | Name. 
1883 1883 | 1883 | 
4223 Doulton. 4251 | Moiske, 4279 | Edward. 
4224 Clark (Case).} 4252 | Larkins. 4280 | Kinder. 
4225  Chameroy. 4253 | Cook. 4281 | Wallace and 
4226 Newsome & | 4255 | Burt, Cherry. 
Hustler. 4256 | Haddan 4282 | Dewrance, 
4227 Palmer. | (Uhland), | 4283 | Thomson. 
4228 Salter and 4257 | Vaughan 4284 | Fletcher. 
Hughes. (Wadia). | 4285 | Lawrence. 
4229 Fox. 4259 | Adams. 4236 | Lawrence. 
4230 Ashton. 4260 | Clark 4289 | Ragg. 
4231 Gooder and (Economie | 4290 | Bull 
Whitehead. Motor Co.) Andrew. 
4232 Haddan(Von} 4261 | Harrison. y Humphreys. 
Swaine). 4262 | Ash Musgrave. 
4233 Ellis. | (Cummins 3ayle. 
4234 Baillie. 4263 | Foley. Botten. 
4235 Davis. 4264 | Rumble and Bayle, 
4236 Carter. | Sear. ce 
4238 Stroud. 4265 | Keep and (Holden). 
4239 Simon | Keep. 4299 | Farrimond. 
(Carves), 4266 | Chadwick & | 4300 | Skinner and 
4240 Aubert. Crossley. Rumney. 
4241 Prince. 4267 | O’Brien. 4301 | Haley. 
4242 Ladd 4268 | Batho. 4303 | Sholl. 
(Serrell). 4269 | Richardson. | 4305 | Van Praagh. 
4243 Gutensohn. | 4270 | Dade. 4306 | Pasfield. 
4244 Grell. 4271 | Wrench, 4307 | Fritzner. 
4245 Johnson 4272 | Jones. 4309 | Clark 
(Delaurier)| 4273 | Davey. (Milinaire 
4246 Clark (Gollot] 4274 | Hind. Freres). 
"reres). = Schénheyder }| 4310 | Bidder and 
4247 Allison 427 e Lodge. 
(Drawbaugh) (Holden), | 4311 | Barlow 
4248 Newton 4277 | Johnson. (Fontaine), 
(Egleston). | 4278 | Atherton 4312 | Hamilton. 
4250 Ferguson. (Partly 4313 | Lee. 
__ Yule). | 
IL. —Announced October 9, 
| | 
No. Name. No. Name. No. Name. 
1883 | 1883 
4111 | Cole. 4344 | Bowick and | 4375 | Grothe and 
4191 | Wade and Bowick. Appleby. 
| _ Cherry. 4345 | Chaimsono- | 4376 | Beauchamp. 
4314 | Lyon. vitz and 4377 | Pieper 
4315 | Darling. Rowan. (Vering and 
4316 | Baker. 4347 | Putnam. Vering). 
re 317 | Main & Dick, | 4348 | Merrick. 4378 | Jennings & 
4318 | Perry. 4349 | Groth Butcher. 
4319 | Glaser (Backer). 4379 | Imray 
(Gravier, 4350 Black. (Rémaury 
Kuksz, 4351 | Thompson, &°Valton). 
| Luedtke, & | 4352 | Kearsley. 4380 | Robinson. 
Grether), 4353 Dobson. 4381 | Swan. 
4320 | Pritchard. 4354 | Walsh 4383 | Haddan 
4321 | Watson. (Burkard & (Decher). 
4322 | Haddan Galmark). | 4384 | Smith 
(Hinrichsen).] 4355 | Houghton, 4385 Barham. 
4323 | Lindon. Knowles, & 4386 | Haddan 
4324  Hadkinson Kilner. (Kammerer). 
(Efendi). 4356 | Lake 4387 | Haddan 
4325 | Ashworth, (Flodgqvist). (Coster). 
| Ashworth, &j 4357 | Brewer. 4388 | Lulham, 
| Ashworth. 4358 | Perks and 4389 Lake 
4326 | Todd. Morley. (Lutted). 
4327 | Moore. 4359 | Jackson. 4390 | Edwards 
4328 | Abel 4360 | Haddan (Gallant). 
| (Laeserson | (Mercier). | 4391 | Brookes 
| and Wilke).| 4361 | Hannay. (Wait). 
4329 | Picking andj 4362 | Gore and 4392 | Davison. 
| Goodfellow, | _ Pearson. 4385 | Williamson & 
4331 | Lever and 4363 | Hallworth. New. 
| Lever. 4364 Brownridge | 4396 | Francis. 
4332 | Hanniball. and Bond. | 4397 | Davis. 
4333 | Haddan 4365 | Jolin,Parsonsj 4398 | Phillips. 
(Hieroni- | and Purcell 4399 | Mowat. 
mus). 4366 | Cowley and | 4401 | Vale. 
4334 | Johnson | Makin. 4402 | Jakens. 
| (Geveke). 4367 | Thorp. 4404 | De Pass 
4335 | Mewburn 4363 | Brooke and ( Billette). 
|  (Corazza). | _ Brooke. 4405 | Haworth & 
4336 | Duchamps. | 4370 | Dodd. | _Hanson. 
4339 | Edmeston. 4372 | Gill. 4406 | Constantine. 
4340 | Hunter. 4373 | Imray 4407 | Smith. 
4341 | Hinks. ( Siebelist 4] 4408 | Redfern 
4342 | Mills Steibelt). | (Slama and 
(Ducruiz). | 4374 | Ritchie. | Feliz). 
4343 | Ekworth. | 4409 | Lake 
} | (Bissex). 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 


Applications for Patents. 




















No. Name. No. Name. No. | Name. 
1883 1883 1883 | 
4669 George, 4685 Boult 4686 | Thompson’ 
|” Pocock, (Ring, | (U.S. Box 
| Muir, and | Callahan, Machine 
| Muir. Pindar, & Co.) 
4678 | Atwood. Morrison). 4740 | Schiniers. 
| 4746 | Boult 
| | (Feagley)._ 








NOTICES TO PROCEED. 


1—Time for entering Opposition expires Friday, 


October 26, 1883._ 























No.| Name. | No. Name. No. Name. 
"1883 | 1883 1883 
2652 | Strang. 2653 | Edwards 2658 | Emmott 
(Boreau). (Verenet & 
| Appenzeller, 








ENGINEERING. 


_ (Oct. 12, 1883 








Name. 


No. Name. 


No. 


Name. 





Perkin. 
Hertz. 
Lampen, 
Thompson 
(Rogers), 
Willard. 
Thomas and 
Thomas. 
Lake 
(Menges). 
| Thompson 
| _ (Derby). 
Gedge 
Berthe. 
ulvéryck, 
and Servas)} 
Brierley 
(Scholz). 
Eskrett and 
Searle. 
Woodward & 
Beesley. 





2823 


Clark 
(Jaquith). 
Lake 


(Milligan). 
Knightley. 
Grey. 
Johnson 

(Chertemps 

et Cie.) 


2852 


2866 
2874 
2949 


2966 | Wilkinson & 
Rogers. 


3062 


3070 

3145 

(Hiittemann 

& Wackerow) 

Jensen 
(Lund- 
green). 

Mond. 

Mond. 


3441 | 


3820 
3821 





1883 | 
3871 


3950 | 


3965 
4020 


Priestman, 
Adcock, 
Brown, & 
Copley. 

Johnson 
(Espeut). 

Herbert. 

Brooks 
(Simpson). 


| Edwards. 


Schinheyder 
Lake 


| (Holden). 
Lake 


ig 


c 
(Holden). 
holl. 
Burgess. 
Burgess. 
George, 
Pocock, 
Muir, and 
Muir. 





IIl.—Time for entering Opposition expires Tuesday, 


October 30, 1883. 





Name. 


Name. 


No. 


Name 





| Seanor, Hill, 


and Butler.} 2886 


André. 

Wicksteed. 

Illingworth. 

Plunkett and 
Hart. 

Gray and 
Gray. 

| Wallwork & 

Wallwork. 

Douglas. 

Wedgwood, 
Wedgwood, 
Wedgwood, 


& Marsden.} 2 


Palmer 
(Mefford). 
Spence 
(Stumpf). 
Dance. 
Fitz-Gerald. 
Reynolds. 
Lawrence. 
Allison 
(Bazter). 





1883 | 
2873 | Vale. 
386 | Davidson. 
Pimbley, 
Pimbley, & 
Pimbley. 
Chubb. 
Lake (La 
Société 
Anonyme 
des Tein- 
tures et 
Appréts de 
Tarare. 
Johnson 
(Coujinhal 
Haddan 
(Vidal). 
Barnes and 
Heath. 
Haddan 
(Kutscher). 
Thompson 
(Mansion). 
Watt. 
Haddan 
(Liedig), 
Johnson 
(Crespel 
Brothers & 
Martin). 


2889 


2902 | 





3 | Wirth (Pabst) 
Clark 


(Gérard- 
Lescuyer). 
Rose. 


| Heard. 
| Wordsworth 


& Lindley. 
Guilleaume. 


72 | Vero and 


Everitt. 
Mitchell. 
Farmer. 
Firth. 


| Wade and 


Cherry. 


5 | Chameroy. 


Chadwick & 
Crossley. 


| Humphreys. 


Merrill. 


dan 
(Kimball). 
Boult 
(Ring, 
Callahan, 
Pindar, & 
Morrison). 





PATENTS SEALED. 
1.—Sealed October 5, 





Name. 


No. Name. 


No. | 


Name. 





Varley. 
Davey 
Davey. 
Henry and 
Bourne. 
Wiebel and 
Piccard. 
Reeves and 
Reeve. 
Barlow (Glo- 
botsching & 
Muller). 
Buchanan & 
Brown. 
Miiller, 
Walker. 
Brewer 
(Arnould & 
Tamine), 
| Hamblin. 
Tatham and 
Hollings. 


Anson and 
_ Deeley. | 


1883 
1835 
1841 
1854 
1907 
1948 
1982 
2009 


Butcher. 
Lane. 
Gardner. 


ake 
(Richards). 
| Mellor, 
Bowman. 
| Haddan (Lal 
Banque 
Industrielle 
de Belgique) 
Saunders and] 
Brown. 
Haslam. 
Haddan 
| (Gutmann) 
| Hargrave. 
Boult 
(Hunger- 
| ford). 
| Clark 
— 
nneback, 
| & Moran). 
2091 | Walker. 
2181 | Haddaa 
| (Obermaier) 


2185 


Crookes. 
Haddan 
(Minor). 
Pitt (Verein 
Chemischer 
Fabriken). 
Clark 
Sterling). 
ieper 
(Scheibler). 
Jackson and 
Westley. 


Lake 
(Stollwerck). 
Brookes 
(Whitehill). 


Brookes 
(Whitehill). 


| Lake (Bisson) 
| Heselwood. 


Tullis. 
Bonella. 

Lake (Couch) 
Lak 


e 
(Liscomb). 

Alexander 
(Chapin). 








I1.—Sealed October 9. 





909 | Lake 
| (Shulhof). 


Name. 


Name. 


No. 


Name. 





| 
Slack. 
Coulson. 
Mills 
| (Mackenzie 
Oakley. 
Oakley. 

| Oakley. 
Oakley. 
Groth 

(Bischoff & 
Mieg). 


oult 
(Seaton). 
Brewer. 
Attwood and 
Barber. 
Combault. 
Berry and 
Stuart. 
Hanna and 
Shillington, 


B 





Snowden. 
| Snowden 
Duncan. 
Barrett. 
Reynolds. 
Hannay. 


Pieper 
(Scheibler). 
Carozzi. 
Beeman. 
Grant and 
Adams. 
Lund and 
Hind. 
2160 | Imray 
| _ (Larger). 
2162 | Thomas. 





2280 
2336 





Bright. 
Parkin and 
Reynolds. 
Boult 
(Sanderson) 
Clark 
(Hamilton) 
Lake 


(Turton). 
Lake (Hullet) 
Richardson. 
Bower. 
Taylor, Allen, 

and Scott. 
Burlinson. 
Carmont, 
Lake 

(Spencer 

Arms Ce.) 
Smith 

(Johnson). 
Shedlock. 








FINAL SPECIFICATIONS FILED. 
. 29, 1888. Nos. 1102, 1373, 1583, 1584, 1585, 1587, 1597, 1599, 
1611, 1614, 1617, 1618, 1620, 1628, 1632, 
1636, 1638, 1639, 1952, 1972, 2102, all of the 
year 1883. 
1645, 1648, 1670, 1717, 1779, 1917, ail of the year 
1883 


1644, 1647, 1650, 1651, 1655, 1661, 1664, 1665, 
1667, 1673, 1682, 1719, 1786, 1811, 1900, all 
of the year 1833. 

1467, 1657, 1666, 1668, 1669, 1674, 1675, 1678, 
1680, 1681, 1687, 1694, 1702, 1726, 1739, all 
of the year 1883. 

1685, 1690, 1698, 1700, 1704, 1711, 1728, 1734, 
1744, 1825, all of the year 1883. 

1705, 1706, 1709, 1724, 1725, 1733, 1738, 1741, 
1742, 1743, 1751, 1758, 1766, 1768, 1867, all 
of the year 1883. 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 





| 
No. No. Name. 
1880 | | 1880 | 
3858 Pitt (Nor- : | Redfern 3926 | McDonald 
denfelt). | (Smith), (Becktel & 
3859 | Ransome and] ‘ | Duffy and Horner). 
Wilkie. Makin. Baldwin. 
3861 _ Richardson Banks, Rider. 
and Smith. Slater, and Clark 
3863 | Harper. | _ Banks. (De Costa). 
3864 | Nevill. | Justice Savage. 
3866 Wardle and (Bastel). Liveing. 
8869 
3873 
388 


Name. Name. _ 





3932 | 
3933 
3935 


3937 
3939 
3941 
3942 | 


Lister. | Standing. McKenny. 
| Woodward. 
| Riley. 
Smith. 
Brierley 
| (Richters). 
Clark (Wood) 
| Maclenahan. | ¢«& 
Van Sandau ]} 3952 | Lake 
(Longard). | (Marelli). 
| Morgan- ake 
Brown (Dennett), 
(Stevens, 
Pearson, & 
Pearson). 


Pearn, Pearn, 
and Addy- 
man. 

Crossley. 

Haddan 
(Janssens 

Bodart). 


Purssell. 
Glaser 
(Thomas). 
Clark (Schol- 
| field). 
3885 , Morgan- 
Brown( Bell). 
Shrubsole. 
Parr. 
Morgan- 
Brown 
(Boynton). 
Wood. 
Russell. 


3948 
3950 


3886 
3889 


3890 3956 | 


3892 
3893 











II.—Through Non- Payment of the Seventh Year’s Stamp 
Duty of 1001. 





No. Name. 


1876 | 
3784 


No. Name. 
1876 
3762 
3772 


Name. 





Waldo. 

King 
(Oliver). 

Pulver- 
macher. 


Tongue 
(Jaequel). 
8787 | Mather, 
Ormesher, 
Ormesher 
and Brown. 


Semple. 
Wirth (Ellen- 
| berger). 
3745 | Collet and 
Denans. 


3782 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


No. | 


1880 | 
4012 


No. Name. Name. No. Name, 
1880 
3970 
3984 


4008 
4011 
4033 





1880 | 
4206 | 
4065 | 
4088 | Charsley, 
4097 | Webb. 
4070 | Edwards 

| (Hyatt). 
4400 | Holliday. 


Lake 
(Pressey). 
Haddan 
(Reith). 
Robson. 
4255 | Buttery. 
4040 | Arnold 
|  (Voitellier) 


Smith. 
Lake 
(Laughlin 
Jennings. 
Maignen. 
| Galloway and 
Galloway. 


4036 
4050 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’, HAS BEEN PAID AND REGISTERED. 





Name. No. Name. Name. 





Tyzack. 
Brook and 
Wilson, 
Readett. 

Davey. 


1876 

3857 | Johnson 
(Geneste, 
Herscher & 
Herscher). 


Henderson. 
Lund. 
Green. 
Shutt. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING OCTOBER 6, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views givenin the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 2 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, enclosing 

amount of price and postage, and addressed to Mr. H. READER 

Lack. 


122.* Joints of Sanitary Pipes, &c.: A. B. Wren, 
Lenwood, Devon. (2d.]—The ends of the pipes are reduced 
to one-half the thickness by removing the substance from the 
exterior of one end, and the interior of the other end of each pipe. 
The joint is rendered water-tight by a bandage well saturated with 
tar. ‘‘ When used as a joint for electric conductors, a collar drawn 
over each joint is made divided longitudinally into halves.” (Pro- 
visional protection not allowed. January 9, 1883). 


138.* Slaying, wy og or Stunning Fish, 
Crustacea, &c.: C.A. Barber, London. (2d.)—The fish, 
&c., are attracted by an electric lamp, and an electric current 
applied so as to shock, stun, or kill them. (Provisional protection 
not allowed. January 10, 1883). 

278." Calculatin Agparesns : A. J. Boult, Lon- 
don, (A. Seignon, Marseilles, France). (2d.]—The units are 
placed on the nine leaves of a fan, and each leaf is divided into 
eight squares, each containing one of the first eight multiples of 
the figure on the top, the tens being separated from the units by 
a diagonalline. (Provisional protection not allowed. January 17, 
1883). 





306.* Electric Signs or Apparatus for lum 
and Signalling Purposes: H. V. Weyde Longa’ 
2d.J—Electric light : The filaments of incandescence lamps are 
formed of single lines of straight, angled, or curved form according 
to the configuration of the letter or design, or of a component 
part thereof, they are required to represent. When the letter 
&c., is of large dimensions, the filaments are inclosed in separate 
tubes or bulbs of glass, but when small they are inclosed ina 
single casing which, if flat, is stayed by glass pillars. Where dots 
and dashes are desired, short carbon filaments are connected 
by intermediate conducting wires, (Provisional protection not 
allowed. January 18, 1883). - 


521.* Training the Human Voice to Produce Musi- 
cal Sounds, &c.: J. « Lea, London, = (2d. |—Clainy 
“the novelty of constructing a musical instrument to produce 
those sounds which correspond with the entire compass of the 
human voice ; in tones, and semi-tones.” The sound of the in- 
strument is produced by hammers as in the pianoforte. (Provi- 
sional protection not allowed. January 31, 1883), 


656." Construction of Tesselated, Encaustic, and 
other Tiles, &c.; W.M. Hobson, Birmingham. |:)/ | 
—The tiles are placed in a framework of double metal or other suit. 
able material and secured by bending one side of the metal over 
the tile. (February 6, 1883). 


678.* Propulsion Appliances for Bicycles, &c.: E, 
Nunan, London, (2d. |—The wheels are operated either by the 
feet or hands, or by both, by means of double cranks attixed to cach 
pedal or wheel spindle. The vehicle is guided by means of the 
seat, which is set so as to rock, and connected to the steering 
wheel. (February 7, 1883). 


681.‘ Electric Meters: C. V. Boys, Wing, Rutland, 
and H. H. Cunynghame, London, (2i.)|—Current meters : 
A known fraction of the current to be measured is caused to work 
a small dynamo motor, which, by means of a recoil escapement 
drives a heavy balance. The number of revolutions of the motor 
measures the amount of current passed through it in a given 
time. The balance, instead of merely presenting mass, may be a 
magnet armature or an electro-magnet, and the field magnets of 
the motor may serve to act on the balance armature. The oscil. 
lating balance described in Specitication 4472 of 1881 may be made 
an electro-magnet subject to the action of an electro-magnet, or 
of two pieces of iron constituting stationary armatures. The arm 
for bringing the impulse magnet into operation, described in 
Specification 3434 of 1882, and consisting of an arm fixed on an 
oscillating axis and presenting towards a finger mounted on one 
of the contact springs two notches, one on each side of a centra 
projection, is moditied by giving its front edge a hollow curvature 
with a number of teeth cut in it, so that the finger may be caught 
in one of these teeth, and contact for impulse may be made even 
when the extent of oscillation of the arm is very much reduced. 
(February 7, 1883). 


682." Preparing Cotton Seed: S. F. Fish, Newark, 
N.J., U.S.A. (7. Taylor, Washington, U.S.A.) [2d.J—The 
cotton seeds are treated with sulphuric acid, (February 7, 1583). 


687.* Breechloading Small Arms: T. Woodward, 
Birmingham. (2d.)—The Y spring is prevented from expand- 
ing too far by a clip fixed on it. The hammer is held back at its 
fullest extent by a spring click, which gives way under sutticient 
pressure. The trigger is caused also to operate a spring and with 
draw the stud, which prevents the gun being accidentally dis- 
charged. Relates also to a bolting or locking device for breech- 
loading small arms with drop-down barrels. (February 7, 1583). 


694." Construction of Portable Rivetting Machines: 
A.B . Halifax. (2d.|—Consists of two levers hinged 
about the centre, and connected by a cross bearer. One end of 
each lever carries the dies, and at the other ends are knuckle 
joints. The dies are operated by a screw passing through a boss 
on the central hinge and through the cross bearer. (February 8, 
1883). 

696." Taps or Cocks for Drawing off Fluids: J. B. 
Fenby, Sutton Coldfield, Warwick. (2d.)—The cock is 
constructed with two valves, an ordinary screw one and an auto- 
matic valve operated by means of two small water-ways opened 
and shut by the action of the screw. (February 8, 1883). 


702,* Ink Supplying Penholders: L. B. Bertram, 
London. (2d.)—The ink reservoir is arranged within a casing so 
that itis pushed forward to permit the ink to flow, and returned by 
a spring to confine the remaining ink. (February 8, 1883). 


707.* Cutter Box for Spiculating Spills for Watch 
Cleaning, &c.: R. D. Bennett, Manchester. (2i/.)—The 
spills to be spiculated are forced between an adjustable knife and 
a presser plate or board which keeps them to the cutting edge. 
(February 9, 1883). 


709.* Labels for Use in Gardens, &c. : G. B. Peirce. 
Richmond, Surrey, (2d.)—The letters of the inscription are 
stamped in a tablet of plastic clay provided with a groove by which 
it is secured to a metal stand. The tablet is then glazed and 
baked. (Provisional protection not allowed. February 9, 1883). 


710.* Railway Sleepers: F.G. M. Stoney and R. C, 
Rapier, London. (2d.|—The sleepers are formed by stamping 
or shaping a sheet of suitable thickness by means of dies, several 
forms being described. (February 9, 1883). 


714. Apparatus for Warming Houses: 8S. Deards 
Harlow, Essex. (6d. 3 Figs,|}—A supplementary flue or fire- 
box, constructed behind the grate, communicates at its upper 
part with the ordinary flue, and with the fire by a number ef 
openings passing through the back of the grate. The coils, of 
which the bars or other parts of the grate form part, are led 
through the supplementary flue which, as well as the ordinary 
flue, is fitted with adamper. (February 9, 1883). 


715. Apparatus for Extracting Ammonia from 
such Solutions as are Produced in the Manufacture 
of Soda by the Ammonia Process: L. Mond, North- 
wich, Cheshire. [6d. 5 Figs.)—The apparatus consists of a 
distilling column constructed in two parts, the upper for extract- 
ing free ammonia and the lower for obtaining ammonia from the 
chloride or other non-volatile salts, milk of lime being admitted to 
the lower part and steam to both the upper and lower. (February 
9, 1883). 

716, Manufacture of Soda, &c.: L. Mond, North- 
wich, Cheshire. [6d. 11 Figs.)—The bicarbonate of soda con- 
taining a quantity of ammonia is dried in a circular drying 
chamber, having a central revolving shaft suspended from above 
through a luted aperture. The shaft carries arms provided with 
lugs projecting downwards. The material is introduced through 
a hopper. The ash is cooled on a slowly revolving endless wire 
cloth belt over which it isevenly spread. (February 9, 1883). 


717,* Lamps for Ships’ Binnacles; J. Bowman, 
Huntley, N.B. (2d.]—Relates to the general construction of the 
lamps to enable them to burn heavy mineral oils and to their 
attachment to the binnacle. (February 9, 1883). 

738.* Fitting and Holding the Mouthpiece to the 


Stem of a Pipe Used for Smoking: A. Strauss, Lon- 
don. (2d.|—The mouthpiece is held to the stem by magnetic 
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attraction alone or in combination with the overlapping edge of a 


ferrule, (February 9, 1883), 


741. Apparatus for Taking Measurements or 
Patterns for Cutting Out Wearing Apparel: J. Baier 
and J. Werner, London. [2d.)—A light framework of thin 
steel or whalebone rods enclosed in a sheathing that will expand 
or contract is exactly fitted to the figure and clamped in position. 
(February 10, 1883). 

743." Apparetas for Polishing the Surface of Satin 
Fabrics : Edwards, London. (/'. Rousselon, Lyons, 
France). (2d.J)—A series of flexible polishing devices are set in 
motion by a single driving shaft. (February 10, 1833). 

749.* Apparatas Used in Roasting Meat, &c.: R. 
Walker, London. ([2d.)—A_ receptacle is provided in the 
jack” for the basting material, which is melted and drops upon 
the meat. (February 10, 1883). 


753. Boctinery for Sawing, Shaping, Surfacing, 
and Polishing Stone, Marble, Gypsum, &c.: J. H. 
Johnson, London. ((. Westinghouse, Pittsbury, Penn., 
U.S.A.) {10d. 19 Figs.J—Relates (1) to a machine for cutting 
blocks of stone into ype of various thicknesses according to the 
number of saws used, and the distances they are set apart ; (2) to 
a machine for grinding stone to the exact size by means of an 
emery wheel rotating at a high speed ; (3) to a machine for grind- 
ing the faces of stone or tiles perfectly true, the tiles revolving in 
the opposite direction to the revolving cast iron table, and moving 
from side to side. (February 10, 1883). 


757.*. Machines for Breaking or Reducing Grain: 
Cc. Pieper, Berlin. (4. C. Nagel, R. H. Kaemp,and A. 
Linnenbriigge, Hambury). (2d,J)—Consists of a rotating milling 
disc co-operating with a single fixed dise or of two rotating 
discs placed back to back with an intervening space on the shaft, 
and having a fixed disc opposite to each of them. (February 12, 


1883). 
759." Washing Machines; J. Kennedy, Strabane, 
Tyrone. (2d.)—The tube is provided with a number of small 


fluted friction rollers, the intervening spaces between the rollers 
being filled with corrugated stationary boards. Above the rollers 
and boards is mounted a large corrugated roller capable of being 
raised and lowered. (February 12, 1883). 


760. Apparatus for Reevoining with Velocipedes 
for Indoor or Like Practice: M. Smith, West 
Bromwich, Staff. {2d.)—The bicycle or other velocipede is 
held by two or more vertical telescoping tubes on a stand, and the 
driving wheel of the velocipedes presses on a band passing over 
friction wheels, and to which a brake can be applied. (Feb- 
ruary 12, 1883). 

765." Purifying Gum Copal, &c.: A. B. Rodyk, 
London, (J. VD. oss, Singapore). [(2d.|—The rough gum is 
stirred up with water, the impurities floating to the top and 
being removed, The gum is then heated and rises to the top, the 
remaining impurities being at the bottom. The gum is then 
bleached in the sun and cast in blocks, (February 12, 1883). 


767." Attaching Corkscrews and other Articles to 
Bottles: F.H. F. gel, Hamburg. (£. Berlien, Altona). 
[2d.]~These are attached by means of a cover of wood, pasteboard, 
glass, or metal, closing the recess formed at the bottom of bottles. 
(Provisional protection not allowed. February 12, 1883). 


769. Match-Boxes: J. G. Stokes, London. (//. de 
Schwabacher, Paris). {2d.)—An innermost case forms a receptacle 
for matches and an intermediate case has attached to it a sheet 
of paper containing printed advertisements which unrolls through 
an opening and is wound up by a spiral spring. (Provisional 
protection not allowed, February 12, 1883). 


770.° Trawling Nets: W. B. Wilson, Aberdeen. 
{2d.}—Relates to an appliance for effectually spreading the net, 
and which consists essentially of two telescoping iron side plates. 
(February 12, 1883). 

772." Mechanism for Sounding Bells: G. Porter, 
London. (2d.}—The bell is operated by means of a spring or 
weight, on pushing in a small push piece. (February 12, 1883). 


779." Lubricating Apparatus for Spindle and 
other Bearings: W. Cunningham, Dundee. (2i/.)—The 
oil is supplied from a reservoir arranged to act like a bird fountain, 
so as to maintain a constant level of oil in a distributing pipe. 
(February 13, 1583). 


786.* Cleansing the Tubes of Feeding Bottles, 
Tobacco Pipes, &c.: J. P. Bark, Bootle, Lance. (2.)— 
The articles are attached by a joint toa water supply tap, and a 
current of water passed throughthem. (February 13, 1883). 

789." Malting, &c.: E. de Pass, London. ((. (olay, 
Paris). (2d.]—The object is to provide the couch of germinating 
grain with water in a finely divided state, and at the same time 
to introduce air if required at a greatly reduced temperature. 
(February 13, 1883). 


793." Construction of Valves whereby a Certain 
Amount of Air may be Admitted into Casks Contain- 
ing Liquids, &c.: W.'Branford, Dennington, Suffolk. 
{2d.]—The valve is arranged so that when forced downwards from 
its seat, air is admitted into an annular space on the underside of 
the valve, the lower stalk of the valve having by its downward 
movement sealed an opening that communicates with the recess 
and the hollow peg. When the valve rises the air passes into 
the cask. (February 13, 1883). 


794. Machine for Shearing Sheep, &c.: W. R. 
Lake, London. (C, Carpentier, Paris). (6d. 6 Figs.1\—A 
pair of ordinary shears are combined with an arrangement of 
mechanism by which they can be actuated, the blades being 
operated by an arrangement of gearing, and a transmission cord 
consisting of a coiled wire. (February 13, 1883). 


802, Construction of Butter Workers: T. Brad- 
ford, Manchester. (6d. 2 Miys.)—Relates to the construc- 
tion and arrangement of the roller carriage whereby it can be 
readily inserted, and fixed in working order to the table, and to 
the mode of exercising pressure by means of a suitable spring 
upon the roller. (February 14, 1883). 

807. Plastic Compound: O. Schreiber, Berlin. 
{2d.]—Consists of a mixture of pulverised silicic acid, pulverised 
magnesia, plaster-of-paris, flour of wheat, rye, or bran, and mag- 
nesic chloride. (Void, the patentee having neglected to jile specisi- 
cation, February 14, 1883). 

808." Treating Felt, Particularly Applicable to the 
Manufacture of Felt Hats: J. Isherwood, Denton, 
Lane. (2d.)—After the stiffening material has been absorbed by 
the hats they are inclosed in a steam-jacketted oven and heated to 
about 220 deg. Fahr. (February 14, 1883). 

809.* Reaping and Mowing Machines: H. and J. 
Armour, Linlithgow. (2d.|—The pole is secured to the ver- 
tical spindle of the front guiding wheel. (February 14, 1883). 

810.* Gas Cooking Stoves: J. Russell, Reading. 
(2d.]—The gas is almost completely turned off by taking the 
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articles being cooked out of the oven, the shelves being balanced 
on a lever connected to agas cock. (February 14, 1883). 

815. Rail Screws, &c.: T. Matthews, Stoke New- 
ington and W. Bayliss, Wolverhampton. [6d. 1 Fig.)— 
A nut is screwed on to the rail screw at the end usually occupied 
by the head, and a square part is provided on the screw at this 
end to receive aspanner. (February 14, 1883), 


816. Single Acting High Speed Steam and other 
Motive Power Engines: >. B. Elwell and T. Parker, 
Wolverhampton. [10d. 12 Figs.|—The crankshaft pasess 
out through a bush within a boss on either or both sides of a rect- 
angular box on which the inverted cylinder is carried. A slot is 
cut out for half the circumference of each bush on the upper side 
thereof, and at right angles to the axis of the shaft, a correspond- 
ing slot being formed in the part of boss over the bush. Packing 
is placed within each slot and agland screwed down thereon, 
thus making a steam-tight joint and preventing leakage from the 
box. The valve is of piston type and is formed of three solid 
rings uponfa central axis, the middle ring being connected to the 
axis by a diaphragm and the outside rings by arms or feathers, 
leaving a clear passage between the rings and axis. The steam 
enters from the top and the exhaust passes out below into the rect- 
angular box and to the exhaust pipe. In a modification the piston 
valve is dispensed with, the piston being extended and passing 
into the rectangular box. An annular steam port enters around 
the cylinder, and when the piston is at the top of its stroke, the 
steam enters through a corresponding port in the piston above a 
diaphragm, dividing the piston into two parts and forces the 
piston down, closing the steam port. At the bottom of the stroke 
the port in the piston opens to a second annular port in the 
cylinder communicating with the rectangular box and exhaust. 
Two forms of governors for motive power engines are also illus- 
trated and described. (February 14, 1883). 


817. Brass Bobbin Winding Engines: J. Mosley, | 
New Basford, Notts. [4d. 4 Figs.|—Relates to an arrange- 
ment of gearing to replace the fuse or cone. (February 14, 1883). 


819.* ecntng, Berths of Railway Carriages and 
Steam Boats: T. F. Craven, Sheffield, (2d.)—Kelates to 
an arrangement of mechanism for raising and lowering the berths, 
the berth being secured to a bracket attached to nuts sliding in 
guides, and operated by a screw. (February 14, 1883). | 


820. Machines for Dressing Textile Fabrics: W. | 
R. Lake, London. (M. Luthringer, Lyons, France). (6d. 2| 
Figs.}—Claims the employment of two rollers or cylinders, between | 
which the material receives the dressing, not directly, but through | 
the medium of lower rollers, in a quantity which can be regulated. | 
(February 14, 1853). | 

822. Coupling Apparatus for Railway Vehicles: | 
W.R. Lake, London. (C. C. Mark, Flint, Mich., U.S.A. | 
{6d. 6 Figs.)—The couplings at the ends of each vehicle are con- 
nected with each other and are adapted to couple with the coup- | 
lings of the adjacent vehicles provided with similar devices, so | 
that the draught is directly through the train to the couplings | 
themselves. The drawbar having a hooked end is inclosed and | 
pivotted within a box adapted to perform the functions of a buffer 
and provided with a mouth to guide the entering link on one end | 
of the coupling of an adjoining vehicle. (February 14, 1883). | 
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823, Firearms: F. Beesley, London. [6d. 6 Figs.j|— 
The explosion of the cartridge or the recoil of the gun or a part of 
the gun is utilised for the purpose of cocking the hammer. 
(February 14, 1883). 


824. Extensible Fire-Escape Ladders: A. M. 
Clark, London. (LD. VD. Hayes, San Francisco). (6d. 4 Figs.) 
—The ladder is constructed with a turntable connecting the 
ladder with its truck, so that the direction of the ladder can be | 
changed without moving the truck. The extensible section is | 
raised by endless chains. (February 14, 1883). 


826.* Preventing the Transmission or Radiation 
of Heat through the Roofs of Houses, &c., and Ex- | 
cluding Rain: W. Blakely, Bournmouth, Hants. (2d.) 
—An internal lining of matchboarding is applied to the roof and 
the space between it and the roof is filled with sawdust. (Feb-| 
ruary 14, 1883). | 

829.* Water Taps: W. J. Dunderdale, Hudders- 
field. [(2d.)—Two valves are operated by the same spindle ; when ! 
it is intended to draw water, the valve spindle is operated, one 
valve being opened and admitting water to a reservoir and, when 
the reservoir is full, toa branch pipe. On closing the one valve 
the other is opened and allows the water to escape from the 
reservoir. The object is to draw off the stagnant water. (Feb- 
ruary 15, 18:3). 


830. Treatment of the Waste Liquor Produced in 
Pickling Iron: L. Howell, Taibach, Glam. ([2:/.|—The 
liquor is passed through evaporating pans and afterwards treated 
so as to obtain the ferric oxide, the hydrochloric acid given off 
being collected. (February 15, 1833). 

831." Fusible Plugs: J. Graham, East Greenwich, 
Kent. [2d.|—A conical plug of the fusible metal is fitted anu 
forced by a screw plug into the conical interior of a metallic cap 
screwed into the boiler. Suitable perforations are made in the 
cap. (February 15, 1883). | 

833.* Galvanic Batteries: F. Walker, London. 
{2d.}—The exciting liquid consists of ammonium chloride dissolved | 
in dilute sulphuric acid and mixed with powdered gy psum and oat, | 
wheat, or pea flour, or lime cement and water, to make a stiff | 
paste, which is poured into the positive element of zinc, lead, or 
iron, or an alloy of zine, lead, and tin, and around the negative 
element of carbon, or carbon and peroxide of manganese, so as to 
hold it centrally in position. If iron is used the exciting liquid 
consists of a saturated solution of caustic potash mixed to a paste | 
with powdered gypsum, &c. (February 15, 1883). 

834. Matches and Boxes or Receptacles for Same: | 
G. W. von Nawrocki, Berlin. (/'. Gerken and G. Goliasch | 
and Co., Berlin). [6d. 13 Figs.J}—The matches are provided | 
with an igniting composition and a friction composition. The 
boxes are provided with india-rubber springs, for pressing the 
matches together and thus producing the friction required to 
ignite them, and with apertures, The boxes may be provided | 
with inner friction surfaces. (February 15, 1883). 

835." Tobacco Pipes: J. R. S. Backhouse, Leeds. | 
2d.J—A receptacle or reservoir for the nicotine is provided under | 
the bowl of the pipe and is covered witha perforated plug. (Febru- 
ary 15, 1883). | 

839.* Apparatus for Destroying Insect Vermin: 
A, A, Akerman, London. ([2d.)—A jet of steam is directed 
tothe spot where the vermin or their eggs may happen to be, 
from a small steam boiler heated by a spirit lamp. (February 15, 
1883). 

840. Apparatus for Bending or Forming Lead, 
Copper, and other Suitable Metal Tubing into Bends, 
Coils, and Spirals of Various Shapes and Designs: T. 
Drake, Huddersfield. (Sd. [8 F'ivs.)—The tubes are bent by 
means of a roller provided with a spiral groove, and resting on the 
roller is a pulley having a similar spiral groove. An expansible 





| part, being attached by two rivets. 


roller is also described for facilitating the removal of the coils. 
(February 15, 1883). 


842. Apparatus for Working Grabs, Buckets, and 
Similar Lifting and Self-Discharging Instruments: 
J. H. Wild, Leeds. (8d. 13 Figs.}|—Kelates to apparatus by 
which skips, &c.,can be raised, temporarily suspended, opened out 
or discharged, and lowered by a single chain controlled by one 
man. (February 15, 1883). 


843. Apparatus for Holding Dry Plates or Films 
before, se and after Exposure, and for Changing 
them inthe Photographic Camera: T.Samuels, Mon- 
ken, Hadley. [6d. 15 Figs.|—The object 1s to obtain a very 
rapid succession of exposures without the possibility of acciden- 
tally exposing the same plate twice. Relates also to an envelope 
or sheath for each plate. (February 15, 1883). 


844.* Treatment of Sulphuretted Hydrogen so as 
to Obtain Sulphur therefrom: P. J. Worsley, Bris- 
tol. (2d.)—Sulphuretted hydrogen is burnt with a limited por- 
tion of oxygen orair. (February 15, 1883). 


845. Machinery for the Manufacture of Pipes for 
Sanitary or other Purposes: H. Tugby, Woodville, 
Leic. [6d. 5 Figs.|—The clay is ground or reduced and passed 
through the pug-mill or pug-mills, and finally through the mould- 
ing machine, the whole being performed without any hand labour. 
(February 15, 1883). 


846. Saddle-Bar: M. Macleod, Malmesbury, 
Wilts, and Teignmoth, Devon, [6d. 8 Figs.)—At the 
front the bar is secured to the saddle-tree by means of a double 
hinge, and at the rear is supported in a plain or spring hook fixed 
to the tree and from which it is disengaged when the bar is turned 
upside down, The latter is then free to turnin any direction on the 





double hinge and release the stirrup leather. Referring to the 
illustration, the bar A is suspended from the round staple G at the 
front end and from the hook D at the rear end. The small 
tongue @ obviates lateral play. The lever J extends backwards 
underneath the stirrup leather and is hinged to the plate B. This, 
by means of a projecting piece, prevents the stirrup leather from 
becoming accidentally disengaged. (February 15, 1883). 

47. Sopeeeue for Treating Steel Ingots: J. 
Gjers, Middlesbrough-on-Tees. [6d. 3 Figs.|—Refers 
to Specification 1089 of 1882. The mouth of the pit, in which the 
ingots are placed after being stripped from the mould, is con- 
structed so as to receive and support independently two covers, 
an inner one and an outer one. Referring to the illustration, the 
mouth of each pit is constructed of an enlarged cross-section, with 
two seats b and ¢, supporting the two covers, the inner one being 
slightly above the level of the top of the ingot. The lining of the 
enlarged section of the pit and the top covers may be made of 


| metal such as cast iron or steel, or the lower covers may be of 
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brick or pot. In a modification a refractory cover is situated 
some distance below the top of the pit and the space between the 


| cover and top filled up with sand or ashes; or the cover may be 


constructed as a block or mass of brick of great depth suspended 
from a metal cover. In order to repair the walls of vertical soak- 
ing pits, a metal box having in plan the shape of the cross- 
section of the pit, and the sides of which at the upper part form a 
pyramid, is attached to a crane and lowered into the pit. The 
inclined top serves to guide refractory material into the spaces be- 
tween the box piece and the walls of the pit, the refractory mate- 
rial being rammed therein, and the box piece being drawn up as 
required. (February 15, 1883). 

848.*° Lawn Tennis Bats: F. H. Ayres, London. 
[2d.J—Relates to the manner of lacing the net and making 
the reticulated part of the catgut which strikes tle ball. 
(February 16, 1883). 


849. Apparatus for Quickly Reducing the Speed 
of a Ship when Under Way or Veering it; W. B. 
Tully, Lamesley, Durham. (2d.)—Drag boards are carried 
one in each quarter of the ship. Each board can be worked 
separately and independently or together. (February 16, 1883). 


850. Electrical Self-Registering Money Tills, &c.: 
B. W. Webb, London. [ls. 13 Figs.|—The object is torender 
the tills described in Specification 3009 of 1881 self-registering by 
means of electricity. The coin in passing down a shoot completes 
an electric circuit and causes the partial rotation of a dial by means 
of an electro-magnet and a pivotted lever carrying an armature. 
The silver and gold coins pass into a closed receptacle and the 
copper into an open receptacle. (February 16, 1833). 

851. Construction of Fastenings for Boots, &c.: 
C. Crowther, Manchester. (EF. A. Quincke, Ludenscheid, 
Germany). {(2d.J]—One part of the fastening is constructed of a 
narrow strip of metal bent into a form somewhat like the outside 


| portion of an ordinary buckle, and the other part is a frame 


closed at each end and swings between the side pieces of the first 
(February 16, 1883). 

852. Stoppering Bottles: J. C. Schultz, London. 
(6d. 8 Figs.}—The stopper consists of a plug having a short 
central portion of circular section fitting the mouth of the bottle 
loosely, an enlargement covering the lip of the bottle, and a flat 
dovetail stem forming a sort of T piece, the enlarged end of 
which passes through longitudinal grooves formed on opposite 
sides of the neck of the bottle, and when the stopper is turned, 
retain it in position. (February 16, 1883). 

854. Screw Propellers and Parts of Vessels Adja- 
cent thereto: R. M. Stecle, London. (td. 8 Fiys.)— 
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One of the twin propellers is placed behind and overlapping the 
other so that the parallel shafts can be brought closer together. 
(February 16, 1883). 

855.* Apparatus for Marking Out Tennis Courts’ 
H. Smith, London. (2d.)—The travelling wheel of the mark- 
ing apparatus records the distance moved. The apparatus for 
marking at right angles consists of a syringe arranged with its 
nozzle at right angles to the travelling wheel. (February 16, 1883). 

859. Indelible Ink: H.A. Dufrene, Paris. (Fonseca 
et Cie., Paris). (2d.]—Consists of a mixture of water, carbonate 
of soda, divided logwood, fine white sugar, black aniline, and soot. 
(February 16, 1883). 

860. Rising and F. Piano Stools, &c.: W. 
Hemingway, Halifax, and W. Bottomley, Brighouse, 
Yorks, [6d. 4 Figs.}—The spindle is formed with a longitudinal 
recess, within which is pivotted a toothed lever. The spindle 
slides ina socket, and the lever engages with a stop or catch at 
the top part of the body of the stool. The raising of the stool may 
be assisted by spiral springs. (February 16, 1883). 


861.* Pillar, Door, and other Letter Boxes: H. 
Devine, Manchester. (2d.|—The flap for covering the aper- 
ture is hinged at the bottom, and an additional flap on the inside 
serves as a weight to keep the flap closed, and also acts so as to 
prevent the withdrawal of a letter. The outer edge of the inner 
flap isserrated. (February 16. 1883). 


863, Construction or Arr ement of Mortice 
Locks, &c.: A.M. Pocock, London. (4d. 9 Figs.)—The 
bolt and the latch are contained in separate barrels or boxes 
which are connected to one front plate. The latch is arranged to 
be drawn coed page in an aperture provided for it by a screw 
pin so attached to the lock as to form a part of the lock, and 
serving when turned back to withdraw the latch. (February 16, 
1883). 

864. Apparatus for the Manufacture, Drying, and 
y teen of White Lead, Parts of which are also 
Applicable to the Packing of other Substances: J. 
Cc. Martin, Richmond, Surrey. [6d. 8 Figs.)—The 
molten lead is poured upon a dry revolving cylinder, and a re- 
volving scraper composed of bars of iron or steel fixed upon a re- 
volving axle is driven in the same (or if preferred in the opposite) 
direction. The white lead is dried ina series of horizontal troughs 
placed side by side, and each containing a skeleton Archimedian 
screw. The casks for containing the white lead are placed on a 
hinged table, one end of which is caused to rise and suddenly fall 
a short distance, by means of tappets or cams, on to a hard and 
unyielding base. (February 16, 1883). 

870. Pianofortes: C.Camin, Berlin. [6d. 4 Figs.)— 
To prevens ‘“‘knocking” a ‘‘treble bridge” is employed, and con- 
sists of a flat central piece having glued on its upper side a curved 
strip upon which the string bears. On the under side are two 
strips, one of which is partly cut away. On the same side of the 
central piece is also glued a shorter piece placed opposite to the 
cut part. (February 16, 1883), 


871. Incandescent Lamps and Apparatus Em- 
og ae in Conjunction therewith: 0. E. Woodhouse, 

. L. Rawson, and W. H. Coffin, London. (8d. 42 Figs.) 
—Incandescence lamps: These lamps are particularly adapted for 
surgical, microscopical, and other scientific purposes. The bulbs 
of the lamp are either perforated with one or more holes or aper- 
tures to be looked through, or of annular, horseshoe, looped, or 
other closed or partially closed form. The filaments are placed 
around or partially around the perforations, apertures, or spaces 
soformed. The lamps may be provided with opaque screens, 
reflective or non-reflective as required, perforated or otherwise, so 
disposed as to hide the light from the eye when looking through or 
between the filaments, or a portion of the bulbs of the lamp may 
be made of opaque material. The reflective surfaces are arranged 
to concentrate the light immediately around the sight aperture 
and project it either with or without supplementary lenses, 
which may be formed on the bulb itself, in a hollow beam, parallel, 
divergent, or convergent as required. The electrodes of the 
lamp may be caused to terminate in two pins about which the 
lamp could swivel whilst maintaining electric contact when 
placed in a holder. Several arrangements are shown and de- 
scribed fer mounting the lamps so that they can be held in any 
desired position. In order to cool the lamps the surfaces of the 
bulbs or of the reflectors are greatly increased, or a felted mass 
of spun glass, silicate wool or asbestos, wire gauze, or anetwork of 
metallic wire gauze are attached to the glass, and the lamp may, 
if desired, be wet from time to time, or a stream of air or water 
be directed upon it. Or in other methods the bulb is surrounded 
by an envelope, and a cooling medium is kept circulating between 
the casing and the bulb. The switch used with the lamp is pro- 
vided with a sliding or other contact key so constructed that the 
current cannot pass through the filament without first short- 
circuiting the battery, and the current may be passed to the lamp 
through a gradually decreasing resistance. (February 16, 1883). 


872. Softening, Unhairing, Scudding, Puring, Un- 
greasing, and Preserving Hides and Skins: A. M. 
Clark, London. (J. L. Moret, Paris). [4d.]—A composition, 
consisting of a mixture of caustic soda or caustic soda and potash 
and realgar or orpiment and if required quicklime, is employed. 
(February 16, 1883). 

873. Apparatus for Holding Ropes or Lines Used 
in the Navigation of Small Sailing Boats, &c.: A. E. 
Maudslay, Littlebourne, Southampton. [6d.)—Consists 
essentially of a tubular standard or cylinder having fitted therein 
a sliding bolt or plunger which, by an arrangement of ribs and 
grooves, is allowed to move longitudinally, but is prevented from 
rotating. The rope or line is inserted through slots in the standard 
and bolt, which are caused to coincide in position while the rope is 
being inserted. (February 17, 1883). 

875. Reducing Metals from their Ores or Chemical 
Compounds, &c.: J. Clark, London. [6d. 6 Figs.|—The 
rays of the sun are concentrated on the ores or compounds by 
means of a large and powerful lens or reflecting mirror, while at 
the same timea suitable gaseous or other reagent is blown upon 
the heated compeund. (February 17, 1883). 

876.* Lock-Stitch Sewing Machines, &c.: L. Silver- 
man, London. [6d. 7 Figs.)—The cops are wound in concentric 
cylindrical layers without any supporting spindle or reel, and 
are covered or not on the outside and unwound from the inside. 
The cops are received in circular segmented shuttles. (Did not 
proceed to the Great Seal. February 17, 1883). 

877. Billiard Tables: J. Reap, London. [4d.3 Figs.) 
—In order to raise or lower the slab of a billiard table hydraulic 
cylinders and plungers, situated in the legs of the table and com- 
municating with force pumps, are employed. (February 17, 1883). 
79. Beds or Berths for Ships: J. Hamilton and 


8 
R. McIntyre, Glasgow. (8d. 5 Figs.J|—Uprights of bar 


iron are secured in sockets both at the top and bottom, the top 
ends being also provided with knee pieces, and are combined with 
horizontal angle iron stretchers, and with division rods at right 
angles to the stretchers. The bed bottoms are formed with frames 
of angle iron, and rest upon the horizontal flanges of the 
(February 17, 1883). 


stretchers. 








880. Construction, Arrangement, and Working of 
Clocks or Time-Keepers, &c. : J. A. McFerran, Man- 
chester, (8d. 10 Figs.]—The object is to construct a machine 
to show the time in keeping witha primary control clock which is 
in electrical communication with it, the electric current acting 
only as a controlling power. The arrangements are such that if 
the primary clock stops or the electrical connection is broken, 
the machine immediately proceeds to effect its own escapement. 
(February 17, 1883). 

884. Preservation of Smoked Fish: H. J. Haddan 
London. (0. Sylilwasschy, Leipzig). [(2d.]—Well picked and 
smoked fish is fried in good butter, the butter is drained off, and 
the fish allowed to cool. The fish is then packed in cans 
and covered with a decoction of taragon, apples, onions, rum, 
papprica, grains of white and black pepper, cloves, and laurel 
ag in strong vinegar, and the vessels closed airtight. (February 
17, 1883 


885. 
an: 


Apparatus to be Used when Playing Accom- 
imente’ Similar 


on Organs, Harmoniums, and 

usical Instruments: H. J. Haddan, London. (¥. 
van Goch, Breda, Holland). (2d.}—The object is to enable un- 
skilled persons to play accompaniments of choral songs or hymns, 
(February 17, 1883). 

889, Cooking Stoves or Ranges for Gas and Solid 
Fuels: T. Fletcher, Warrington, Lanc, [6d. 3 Figs.J— 
By means of a false latch secured to the oven door, it can be 
nearly closed and fastened in that position, the opening thus 
formed serving for introducing the gas and the air for the com- 
bustion within the oven. (February 17, 1883). 


890. Apparatus for Maintaining the Proper Level 
of Water in Steam Boilers: H. H. Lake, London. 
(Automatic Safety Boiler and Engine Company, New Haven, 
Conn., U.S.A. [6d. 1 Fig.}—Comprises two pumps acting to- 
gether, the one drawing the water from the supply and delivering 
it to the other which serves to force the water into the boiler if 
there be too little, or to draw it therefrom if the water be too high. 
(February 17, 1883). 

892, Apparatus for Preventing Fluctuation of 
Gas inM or oo from which Gas Engines are 
Supplied: C. G. Beechey, Liverpool. [(d, 1 Fig.)— 
Referring to the illustration, a longitudinal section, the pipe A A 
leads from the main pipe to the india-rubber bag, and is formed 
with a chamber B containing a flexible diaphragm attached toa 
spindle connected as shown to the gas inlet valve G. The chamber 








B communicates with the pipe A by a small annular space around 


the spindle or by asmall hole. If the engine requires more gas, 
the diaphragm will fall a little and open the valve G toa corre- 
sponding ewtent. The pressure upon the diaphragm is practically 
constant, being at the average pressure between the maximum 
and minimum pressure between the valve and bag. (February 17, 
1883), 

894.* Apparatus for Clipping Horses or other 
Animals: 5. Cc. Mewburn, London. (F'. Guillaume et Cie., 
Paris): (2d.]—The pressure plate is formed with two holes of T 
form engaging with T-shaped tenons or projections on the fixed 
cutter. The movable cutter has two longitudinal holes engaging 
with the shanks of the tenons. Two screws pass through the 
pressure plate and press against the body of the apparatus. 
(February 17, 1883). 

895. Apparatus for Starching Collars, &c.: S. 
Barrett, Keighley, Yorks. [6d. 5 Fiys.|—The articles are 
placed in the vessel along with the starch, and the starch pressed 
in by means of rollers which press the articles against the bottom 
of the vessel. (February 19, 1883). 


897. Production of Phosphoric Acid and Phos- 
phatesand Utilisation of Slags: T. ,» London. 
{4d.]—The ground and roasted slag is treated with hydrochloric 
acid, the ferrous oxide dissolved is converted into ferric oxide, and 
the ferric phosphate is precipitated by carbonate of lime, washed, 
dried, treated with sulphuric acid, and precipitated by lime or 
chalk. (February 19, 1883). 


899. Joint or Union Contact for Electric Fittings: 
W. Defries, London. (6d, 10 Figs.J}—Joining conductors: 
Fig. 1 shows a section of the coupling arranged to carry an incan- 
desence lamp, and Fig. 2a section of the coupling applied to’a swing 
pendent or a ball-and-socket joint. The end of each conductor 
is drawn through a hole in a plug D of insulating material ; one 
end being coiled up into a small cylindrical coil I and let into the 
centre, or the end is inserted into a short metallic tube passing 





through the plug D. The other end is bent into a circular coi K 
(Fig. 2) laid flat on the surface of, or in a groove in, the plug and 
concentric with the coil formed by the other end, or the end may 
be connected to a metallic washer K (Fig. 1) inserted into the plug. 
The whole may be placed in a casing screwed on to a suitable 
fixture. A cap or coupling screwed to fit the other part of the 
joint is placed over the casing. The other part of the joint con- 
sists of a piece of insulating material G screwed or fitted to the 
cap, and on the end is a circular metal plate K of a diameter 
equal to the flat hoop K and connected to one conductor. A 








wire or pin H preferably split and connected to a second con. 
ductor is fixed in the centre of this insulating material G con. 
centric with the metal ring K and makes contact with the central 
coilI. As shown in Fig. 2, a pin M on the socket fits intoa groove 
in the ball and prevents the ball revolving in the socket and leaves 
it free to swing in all directions. (February 19, 1883). 


900. Water Heater Used in Connection with Cir- 
culating Hot Water Sy for Greenhouses, &c,: W, 
Car: m and W. H. Bowers, Manchester. [6u/. 
4>Figs.|—The external casing is composed of three parts, the 
bottom containing the furnace, the ash-box, a portable grate, a 
nozzle for the chimney and three openings, one for the furnace. 
door, one for the ash-pit door, and one on the nozzle or draught 
pipe at the bottom of the chimney, and this bottom part of the 
casing Carries an annular water chamber, and also the second or 
intermediate part of the casing on which are placed the upper 
part orcover. The products of combustion ascend on the inside 
of the annular boiler and descend on the outside between the boiler 
and the external casing. (February 19, 1883). 


906. Looms for neatns 2 J. Williams and H. 
Barnes, Burnley, c. (6d. 6 Figs.}—The object is to 
weave lengths of cloth having a heading and fringe at one or both 
ends without the necessity of stopping the loom. An arrange- 
ment of levers and cams is provided, which may be actuated 
from this taking-up motion so as to raise the catch out of contact 
with the pattern cylinder, by which means the pattern surface is 
at rest until the heading is required, when the catch is lowered 
into position so that a shuttle is presented with the requisite 
filling or weft, another shuttle without filling is brought into 
position at the proper time to produce the fringe, the weft motion 

















— 


being arrested, and the speed of the taking-up motion increased 
for this purpose. By this arrangement the length of the pattern 
surface is considerably reduced, which may be further effected by 
reducing the motion actuating the pattern cylinder. Figs. 1 and 2 
are respectively end elevation and front view of the loom. The 
cam or tappet levers are fixed on a cross shaft G, which completes 
one revolution for each determined length of cloth. The catch B 
is prevented from engaging with the ratchet wheel F, when the 
full part of the cam A acts upon its lever. The tappet lever I, 
just before the commencement of the fringe, carries a shuttle 
without filling to be present to produce the fringe, the tappet J at 
the same time lowers a catch, which engages with the teeth of a 
wheel, and increases the speed in winding or rolling up the 


cloth. (February 19, 1883). 
907.* aqgeeeees for Steeping Grain: C. D. Abel, 
London. (L. Mautner, Vienna). [(2d.)—The grain is placed in 


a cylindrical drum caused to rotate slowly, the grain lying in the 
lowest part of the drum dipping first into the water, while by the 
rotation of the drum other grain becomes immersed, and that first 
immersed is raised out again and brought in contact with the 
atmosphere. (February 19, 1883). 


610. 4 e for Concentrating and Treating 
Wines: S. Pitt, Sutton, Surrey. (LaCie. Industrielle dex 
Procédés R. Pictet, Paris). (6d. 2 Figs,|—The wine is cooled 
until ice is deposited from it, the apparatus for this purpose being 
described and claimed. (February 19, 1883). 


911. Motors Worked by Air, Gas, Steam, &c.: G. 
M. Capell, Passenham, Northampton. (8d. 16 Figs |— 
Refers to Specification 3130 of 1882, where a fan consisting of a 
cylinder or barrel working between side frames, through the centre 
of which passes and is keyed, the axle around which it rotates. 
The cylinder is provided with exterral blades and also with others 
dipping to the centre from the interior of the cylinder. The 
space on the cylinder between the inner and outer sets of blades 
has apertures of an area equal (or nearly so) to that of the entry, 





to lead the water or other fluid to the rear or front of the outer 
blades. Referring to the illustration showing the application of 
the apparatus as a motor, dd are the apertures or port holes, ¢ 
is the inlet, and g the outlet. Several other arrangements and 
modifications are described, the chief features of which are (1) con- 
structing the inner blades independently of the outer but connected 
so as to be capable of adjustment radially for the purpose of vary- 
ing the area of the ports; (2) mounting the two sets of blades to 
revolve in opposite directions ; (3) employing circular rotating 
valves when the apparatus is working as a rotary engine for 
effecting expansion ; and (4) igniting the gas when used as a gas 
motor. (February 19, 1883). 


914. Keyless Watches, &c.: C. Lange, London, (6d. 
5 Figs.|—The ** bow” is reduced to a solidring of small size secured 
by a central swivel connection to the ‘‘pendent,” by which the 
winding spindle is actuated. (February 19, 1883). 


915. Utilising Raw Vegetable Fats and Matters 
for Artificial Butter, &c.: C. A. Meinert and P. 
Jeserich, Berlin. (2d.)—The fats are melted and treated with 


caustic ammonia, or alkalies or alkaline earths, and washed. (Febru- 
ary 20, 1883), 

917. Bread Loaf Cutter: D. M. Ford, Bristol. 
(6d. 2 Figs.J—A series of suitably curved knives are arranged 
radially around a central handle and secured thereon. (February 
20, 1883). 

918. Steam Hydraulic and other Joints: E. D. 
Penning, London. [4d. 2 Figs.|—The flanges are formed 
so that when two pipes are put together a triangular or other 
shaped cavity, in which are placed india-rubber rings, is formed 
round the interior of the joint, the larger portion being towards 
the interior circumference of the pipe. (February 20, 1883). 
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Assisting the Combustion of Fuel in Grates 


920. z 
an Promoting the Draught therein, &c.: H. W. 
and iijon and J.Speir, London. [10d. 11 Figs.)—A rod 


» of metal with rings sliding upon it is fixed below and 
he bone with the mantelpiece. Curtains of asbestos or other 
x flammable material are secured to the rings, and can be slid 
The curtains are 
(Feb- 


nin 
backwards or forwards to draw up the fire. 


provided with hooks to fix them to the bars of the grate. 
ruary 20, 1883). 

* Sash Fasteners: T. J. Mullings, London. 
oe rne fastening is automatically locked by the ‘act of shutting 
the sashes. This is effected by means of a counterweighted 
tumbler. (February 20, 1883). 


aratus Applicable for the Pointing and 
yiring aPBuns : H. - Haddan, London. (4. Louilly, 
Saumur, France). [4d. 4 Figs.}—A mercury tube is rigidly 
attached to the gun barrel, and shaped and arranged so as to 
establish a fixed relation between the height of the mercury 
column and the angle at which the gun is placed. The mercury is 
always in contact with one contact point, and as the gun is ele- 
vated, makes contact successively with a series of contacts con- 
nected to contacts on a registering dial. By means of a movable 
contact piece on the dial set at the contact piece corresponding 
to the desired elevation, the circuit is completed and the cannon 
fired. (February 20, 1883). 


933. Construction or Arrangement of Blocks or 
Frames by a Moulding Process Suitable for Walls, 
&c.: W. Lee and D. F. Beale, Maidstone. [id. 3 Figs.) 
_The blocks are constructed with two sides at right angles to 
each other and the top and bottom ends are provided with grooves 
or channels, (February 20, 1883). 


937. Construction of Railway and other Wheels 
and Mode of Fixing such Wheels on their Axles: 
Ww. Eyre, Sheffield. (6d. 8 Figs.)—The wheels are con- 
structed froma plate of wrought iron or steel by means of a 
hydraulic press and secured by rivets or bolts passing through 
the central vart of the wheels and collars on the axles. (February 
20, 1883). 

938. Steam Boilers and Safety Combination there- 
with, &c.: J. Hall, Manchester. [6d. 2 Figs.J)—An 
automatic spring spiral safety valve, water gauge, and an auto- 
matic water float are combined in one apparatus. Refers to an 
injector described in Specification 60 of 1878. A hollow double 
coned spindle and reducing water supply orifice for lifting the 
water from below its level and forcing the same into the boiler 
are employed. (February 20, 1833), 


940. Electric Cables or Conductors: A. M. Clark 
London. (L. A. Fortin-Herrmann, Paris). (6d. 9 Figs.J— 
Conductors : The conductor or cable is insulated and held in 
place within a tubular envelope (which may be of conducting or 
non-condneting material) by threading upon the cable short 
tubular pieces of insulating material having a bead-like form 
which leave spaces to allow of a free circulation of air or a gas 
round the cable. Figs. 1 and 2 and 3 and 4 show in longitudinal 











section and cross section a cable composed of seven conductors: 
» » are the insulating pieces thread on the cable. The splicing of 
the conductors is effected by introducing the ends which are 
bevelled off, so as to form ascarf-joint in a small tube of thin 
metal open at the upper side for soldering the whole together. 
This small tube is enclosed in an insulating distance piece, which 
may have a X-like cross section. The joint of the envelope is 
enclosed in a sleeve. (February 20, 1883). 


942, Treating Metallic Ores, &c., for the Separa- 
tion of the Metals therefrom: J. H. Johnson, 
London. (A. D, Ancel and J. M. A. Throllier, Paris). (8d. 
3 Figs.|}—The metals are extracted from their ores by the aid of 
electricity. The ore or metalliferous substance is caused to act as 
a soluble electrode, being immersed in a liquid capable of acting 
upon it. The electricity required during the process is obtained 
from a battery or other suitable generator. The liquid in which 
the ore is immersed consists of an acid and a base or salt. (Feb- 
ruary 20, 1883). 


944. Separation of Gold and other Metals from 
their Ores: A.E. Scott, London. (4d.)—The crushed ore 
is placed in a vessel containing a solution of chloride of sodium, 
and an anode and a cathode joined by a suitable conductor. A 
small quantity of acetic, sulphuric, nitric, or hydrochloric acid is 
added, and a film of benzelene poured on the surface. The liquid 
when saturated with salt of the metal is drawn off and the metal 
precipitated by carbonate of potash or sulphuretted hydrogen. 
The metals are then obtained from the precipitate by any of the 
ordinary methods. (February 20, 1883). 


945. Tanning Leather by Electricity: L.Gaulard, 
London. (4d. 2 Figs.)—Two platinum or other electrodes are 
placed in the vessel containing the leather in a solution of tannin, 
one electrode being placed in the middle of the vessel, and the 
otherat the side. An electric current is then passed and causes 
hydrogen to be liberated and actupon the leather. After asuitable 
period the tannin solution is replaced by astronger solution, and 
the current reversed, the leather being now acted on by the 
liberated oxygen. (February 20, 1883). 


948. Sewing Machines: W. Jones and H. Gamwell, 
Guide Bridge, Lanc. (6d. 17 Figs.)—Relates to the con- 
struction of the shuttle driver, and its arrangement in the arm by 
which it is carried and to the arrangement of mechanism for giving 
oscillatory motion to the shuttle driver, the sliding toothed rack 
being dispensed with. (February 21, 1883). 


949. Manufacture of Ink or Printing Material for 
Use in Printing Postage Stamps, &c.: A. A. Nesbit, 
London. [(4d.)—Anchusine or alkanine is used in the manufac- 
ture of the colouring matters. (February 21, 1883). 


950. Knitting Machines: F. J. Drewry, Burton-on- 
Trent. (G. A. Leighton and S. C. Forsaith, Manchester, N.H., 
U.S.A.) (18. 4d. 60 Figs.J—Relates to circular knitting machines 
having plate and cylinder needles adapted to produce different 
kinds of ribbed work as may be desired and to knit a commencing 
course suitable for a finish for the knitted fabric. The object is to 
enable the changes in position of the different cams which actuate 
the plate and cylinder needle, and also the needle cylinder to be 
controlled and effected automatically by a pattern surface when 
it is desired to change from one to another kind of knitting. 
Contains thirty-one claims. (February 21, 1883). 


959. Harness Saddles or Collar 


Pa J. G. 
Tongue, London. (D, Curtis, Madison, Wisc., 


ds: 
U.S.A.) [6d. 


2 Figs.)—A narrow metal bearing plate (preferably zinc) is pressed 
into the underside of the top or arch of a pad of thick leather 
flush with the surface of the leather. (February 21, 1883). 


961. Miners’ Safety Lamps: G. H. Timmis, Stour- 
bridge, Worc. (6d. 6 Figs.|—The flame is surrounded with 
two glass cylinders, one outside the other, and enclosing a space 
between, filled with an uninflammable gas (preferably C O2) under 
pressure, which in case the inner cylinder is broken or damaged 
escapes and extinguishes the flame. Fig. 1 is an elevation partly 
in section of the lamp, and Fig. 2 a section on line A B, Fig. 1. 
The air for combustion enters at a and passes, by one or more 
tubes made of such diameters that the flames will not pass up 
them, to the lower part of the lamp. A valve of india-rubber is 








placed at the bottom of the space between the two cylinders and 
presses on a piece and depresses a lever K carrying two prongs 
attached to a tube sliding over the wick holder and acting as an 
extinguisher, Should the outer glass break, the lever K rises by 
the action of a spring and extinguishes the lamp. The upper part 
of the lamp carries a tube cl which terminates in the space above 
the chimney in a coil fitted with metal fusible at a point below 
the ignition point of the firedamp. If the metal becomes fused a 
stream of uninflammable gas extinguishes the flame at the top of 
the lamp. (February 21, 1883), 


963. Guards for Carving Forks: A. M. Clark, 
London, (7. F. Curley, Brooklyn, U.S.A.) [4d. 3 Figs.J)— 
The guard is retained in position by a locking device having 
sprimg arms witha narrow slot between them extending from the 
free end and terminating in an enlarged recess within which it is 
held when open. The free ends of the springs have recesses to 
clasp the shank of the guard when closed. (February 21, 1883). 


984. Chimney Pots or Apparatus for Facilitating 
Draught in Chimneys, &c.: F. Hammond, London. 
(6d. 4 Figs.}—Acap whose upper portion is about the same 
dimensions of the main body of the pot is enlarged gradually 
downwards, and rests on projections from the lower portion of the 
pot. (February 23, 1883). 

1002. Fixing the Blades of Screw Propellers: E. 
P. Timmins and J. Rose, Cardiff. (6d. 9 Figs.|—The 
root or end of the propeller blade which fits into the boss is formed 
of a wedge-shaped tennon or shoulder, and fits into correspond- 
ing recesses sunk in the propeller boss. Figs. 1 and 2 are respec- 
tively end elevation and sectional plan, The blades are secured 
in place by wedges c inserted one on each side and from opposite 
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ends of the boss. They are provided at one end with a shank or 
projection and screw threads to receive a nut and washer, which, 
when screwed in place, prevent the blade from ‘“‘slacking back.” 
In a modification the wedges are dispensed with, the root fitting 
closely in the boss and being retained by a guard ring; or the 
blades may be secured by bolts extending through the root of the 
blade and sides of the grooves. (February 24, 1883). 


1079. Mechanical Telephone Apparatus: H. J. 
Allison, London. (G. F. Shaver, Erie, Penn, U.S.A.) [6d. 
9 Figs.)—Relates to the mode of and means for supportingand main- 
taining the tension of line wires, the wire rigidly fixed at one end 
being passed through a diaphragm at the other and drawn taut, 
being maintained in position by a washer rigidly fixed on the wire 
near the diaphragm and for connecting and tightening line wires ; 
tothe manner of constructing and supporting the telephone ; and 
to the construction and arrangement of the central office appa- 
ratus. (February 28, 1883). 


1181, Manufacture of Buttons: H. E. Newton, 
London. (A. Mader, Schluckenau, Austria). (6d. 11 Figs.J— 
Relates to means for fastening the soft shanks to the button 
heads, the head being secured to the shank by a tubular rivet. 
(March 5, 1883). 


1218. Electro-Magnetic Si 1 Apparatus for 
Railways, &c.: F. J. Dewry, Burton-on-Trent. (J. D. 
Gould and B. M Plumb, New York, U.S.A.) [ls. 17 Figs.J]—The 
signal is normally held concealed (or indicating safety) by the 
attraction of an electro-magnet in a normally closed electric 
circuit, and is actuated by some force, preferably gravity, when 
the electric circuit is broken and falls into the position indicating 
danger. The signalsare operated automatically by the trains, the 
roads being divided into a number of sections, each guarded by a 
signal. This complete specification extends to twenty-one pages 
of closely-printed matter, and contains thirty-five claims. (March7, 
1883). 


1229. Producing Permanent Coloured Photo- 
raphic Card Pictures: A. H, Dawes, Windermere, 
estmoreland. ([4d.J|—An ordinary unmounted photograph 





plate is immersed in a bath of oil, varnish, or spirit, and painted 





with the desired colours (preferably oil colours) upon one side, 
and the ‘“‘ mount” is coloured with similar colours, and the two 
applied, colour to colour, and pressed between polished surfaces. 
(March 7, 1883). 


2270, Actions of Pianofortes: J. Herrburger, 
Paris. (6d. 2 Figs.)—The hammer is provided with a regu- 
lating screw, and its prolonged butt serves asa backcheck. The 
jack is connected at its lower part by means of a spring to the 
guide with which it is jointed, and which is provided with an oval 
hole for the passage of the regulating screw. A check is mounted 
on a curved flexible rod, and gives a slight recoil te the hammer. 
(May 4, 1883). 

3000. Electric Arc Lamps: S. Pitt, Sutton, Surrey. 
(N. H. Edgerton, Philadelphia, U.S.A.) (64. 7 Figs.J)—Are 
lamp ; The lower electrode formed of refractory material is fixed, 
and is placed in a vertical position under the upper electrode also 
vertical, and which rests, when not in contact with the fixed 
electrode, upon detaining pins of incombustible material, which 
touch it at ashort distance to the rear of its extreme front and 
arrest its gravitation. Figs. 1 and 2 are vertical sections of the 
lamp. The casing for the electro-magnet M is suspended from a 
hanging frame B, and consists of a metallic disc a rigidly con- 
nected to a metal cylinder provided with an external circum- 
ferential flange to which the insulating baseplate a! is fixed. The 
metallic globe plate D is fixed to the plate a! and connected by 
screws to the metal cylinder. The globe is secured to the globe 
plate by hook-headed bolts. The fixed electrode is supported by 
a U-shaped piece G of solidified graphite secured to the plate 
a', and is formed of a refractory substance such as graphite, 
iridium, or zinconium. The entire point may, as shown, 
be composed of incombustible material, or it may be formed 
as a coating on a former of metal or other conducting ma- 
terial. The carbon feed tube I forming a magazine for con- 
taining the carbons consists of a tube containing two or more 
carbons (Fig. 1) one above the other, or it may be formed 
(Fig. 2) with a lateral enlargement (containing an extra car- 
bon) at the upper portion contracting by inclined surfaces into the 
unenlarged lower portion. This tube I is supported in insulating 
ferrules fixed in clamps on the frame B, and is surrounded by a 

















tubular sleeve J provided at its lower extremity with a flanged 
collar fitted with detaining pins of iridium, platinum, or similar 
refractory material. The sleeve J is connected to the tube I both 
electrically and mechanically by studs d projected from the tube 
I, and passing through oblique slots in the sleeve, and is slightly 
prolonged below the tubeI. The electric current enters by the 
terminal P, and passes by a conductor to the electro-magnet M, 
and by another conductor which passes through an oblique slot 
in the sleeve J to the feed tube I, upper electrode, across the arc, 
lower electrode and suspender G, to the terminal N. The softiron 
armature S of the magnet M is adjustably connected to the sleeve 
J, and causes it to rise to strike the arc. The oblique slots in the 
sleeve J cause the armature to make a partial rotation away from 
the poles during its downward movement. Should the current 
entirely cease, the armature S falls and rests on two pieces of 
carbon or graphite connected respectively to the terminals P and 
N, and thus short-circuits the current through a circuit of high 
resistance. A metallic plug placed upon the top of the upper 
electrodes gravitates with them down the feed tube, and can be 
withdrawn by means of a flexible wire so as to clean the tube. 
(June 16, 1883). 


3001. Dynamo-Electric Machines, &c.: S. Pitt, 
Sutton, — (NY. H. Edgerton, Philadelphia, U.S.A.) 
(Sd. 23 Figs.]—Dynamo-electric generator: Figs. 1 and 2 are 
respectively top plan, sectional view, and end elevation, and 
Fig. 3 shows in perspective the construction of the commu- 
tator. Two semi-cylindrical and opposite placed shells B are 
preferably cast as a whole with the base and joined at the 
top by a plate C of diamagnetic material, such as brass. The 
soft iron pole-pieces are placed concentrically to the shells B, 
and neither of them is sectionally a complete semicircle, a space 
or neutral zone being left between their adjacent ends. Each 
pole-piece is provided with three (or sets of three) radial cores d 
(preferably cast thereon) which have preferably two parallel flat 
sides and two rounded edges, and are rigidly fixed to the shells B. 
The insulated conductors are wound on flanged spools of brass or 
other diamagnetic material, which can be slipped on the cores 
before they are fixed in position. The armature is constructed of 
segmental piecesor webs M bounded by radial flanges and con- 
nected to hubs or disc-shaped plates (of brass or other diamagnetic 
material) secured at a predetermined distance apart upon the 
shaft. The pieces M may be secured by means of spokes project- 
ingfrom the hub in sets of two, and embracing two adjacent 
flanges of the pieces M and be rigidly fixed by bolts. A central 
web projecting radially outward from each segment divides it, so 
that two separate ccilscan be wound thereon. In another con- 
struction, the pieces M are notched and let into radial recesses in 
the perimeters of the hubs, and are held in place by a ring 
of metal, or they may be placed side by side on the smooth 
perimeter of the hubs, and fixed by means of bolts. The ends 
of the two diametrically opposite coils of the armature are con- 
nected together (as clearly shown in Fig. 1), the remaining two 
ends being connected respectively to two diametrically opposite 
terminals R projected from a plate of insulating material fixed on 
the extremity of the hub of the armature. The terminals each 
consist of a housing containing a frame supporting the axle of a 
rotating contact roller, and pressed outwards from the housing by 
a spring, the axles being guided in slots in the depending lugs of 
the housing. These roller contacts travel over the surface of a 
stationary commutator, affixed toa sleeve which constitutes the 
bushing of the shaft, and is connected by flanges with one of the 
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bearings of the shaft. Upon the sleeve is rigidly mounted a 
disc of ebonite forming the commutator head U provided with a 
series of terminals. The sleeve isclosely surrounded by an ebonite 
tube fixed thereto, and it may be a projecting tubular boss of the 
head U. This tube is surrounded by a hollow cylinder of copper 
divided longitudinally into two major segments W corresponding 
to the field and into two minor segments X corresponding to the 
neutral zones. (It may be formed of two concentrie metallic 
annuli similarly divided into segments, so that when the exterior 
segments are worn under the tread of the roller contacts they may 
be replaced.) The major segments Wmay be as shown divided into 
a right and left-hand set. The divisions between the segments are 
filled up with pieces of mica or glass. Thesegmentsare connected 
to the terminals on the head U. If a single exterior circuit is 
desired, the right and left-hand set of each segment W are con- 
nected together or the diagonally opposite sets are connected 
together, and the working circuit, which includes the field 
magnets, is connected to two terminals on the head U con- 
nected to two diametrically opposite major segments. By 
connecting together the two opposite minor segments X the 
armature bobbins are demagnetised at the moment of passing 


through the neutral zone of the fields. These two segments may 
be connected by a subsidiary exterior circuit indicated by the 
dotted lines No. 4 (Fig. 2). This discharge conductor may be 
coiled about the central spools of the field. If two exterior main 
circuits be desired, the arrangement of circuit clearly shown in 
Fig. 2 is adopted, the circuits being designated No. 1 and No. 2. 
The circuit 2 is connected to two terminals connected to the 
opposite major segments, and includes the two middle spools of 
the field magnets, and a series of translating devices, and the 
circuit 1 is connected to the remaining two terminals, and in- 
cludes the remaining spools of the field magnets, and a second 
series of translating devices. 
similar to that already described, is also shown, the tread of the 
rollers being upon the face of the disc instead of upon the peri- 
phery of the cylinder. (June 16, 18383). 


$141. Elevator Stops, &c.: F. P. Canfield, Boston, 
U.S.A. [6d. 4 Figs.}|—The object is to arrest the speed of the 
elevator car when it becomes dangerous. The teeth of a pinion 
are brought into contact with the teeth of a vertical rack bar, 
and when the speed is dangerous the teeth of the pinion are 
brought in contact with notches formed in the top portion of the 
box containing the pinion and arrest the descent. (June 25, 
1883). 

3160. Manufacture and Application of Compounds 
for Lining Furnaces, &c.: J. Imray, London. 
Duryee, New York, U.S.A.) [4d.]—Consists essentially of a mix- 
ture of molasses, highly refractory fireelay, and titanic iron or 
bauxite and plumbago, in suitable proportions according to the 
use forwhich it is intended, such as for lining furnaces, making fire- 
bricks or crucibles. Filters are made of a mixture of molasses, 


powdered raw clay, chopped straw, and crushed burnt. brick. | 


(June 26, 1883). 
UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


NOTES FROM THE SOUTH-WEST. 

The Bute Docks.—Mr. W. T. Lewis has purchased from 
the Cork Harbour Commissioners their extensive dredg- 
ing plant, which is to be immediately set to work in 
widening and deepening the entrance channel to the Bute 
Docks. 

South Wales Mineral Railway. 
are surveying this line from Efail Fach to the Neath New 
Dock. The line will prove advantageous to Neath, as 
well as to the landed proprietors through whose lands it 
will run. The line will be constructed for the conveyance 
of passengers as well as minerals. 

Kings Road, Brighton.—The Brighton Town Council 
have resolved to apply to the Local Government Board 
for permission to borrow 25,0007. for widening the King’s- 
road. The plans approved show that the increased 
width which will be given to the promenade will vary 
from 10 ft. to 15 ft., the improvements extending from the 
Grand Hotel to East-street. 


Caerphilly.—At the collieries in this district the coal 
trade continues brisk. A few days since some of the 
members of a new company which has acquired the coal 
taking around the Redde district abutting the Ponty- 
pridd and Caerphilly Railway, visited the site upon which 
they propose to open a colliery. Messrs. Jenkins and 
Cosslett accompanied them, and it is expected that 
operations will be commenced shortly. At the Bute 
quarries, Pwllypant, Messrs. Nelson are busily engaged 
in getting and sending away large quantities of stone for 
Cardiff new docks. 

Neuwport.—Shipments of steam coal have been quite up 
to the average. As regards the iron and steel trade a re- 
duction in wages which has just taken place shows that 
they are in a depressed condition. Shipments of iron 


A disc commutator essentially | 
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A staff of gentlemen | 


during the past week were, however, heavier than those 
of the preceding period, the total being 8372 tons to the 
following destinations : Ibrail, 1798 tons; Algoa Bay, 
2402 tons ; Herrebout, 26 tons (tin plates) ; New Orleans, 
2080 tons ; Warberg, 690 tons; and Montreal, 1376 tons. 
Last week’s clearances comprised 56,198 tons. From 
Bilbao there were received 11,048 tons, and from other 
sources 5675 tons of iron ore. 


Wages in South Wales. —Men employed in the iron and 
steel works at Tredegar who were on strike have returned 
to their work. Those who were paid by the day are in 
future to be paid by the ton, and wages are to be regu- 
lated by the rate allowed in other works. An agreement 
has been come to between certain disaffected Dowlais 
workmen with their employers. All the men have agreed 
to accept their employers’ terms, except the blast furnace- 
men, viz., the fillers and their helpers. A meeting on 
Wednesday resulted ina slight concession being made, 
which has induced the men to agree to continue work. 
This concession amounts to some 15s. or 18s. every three 
months, and takes the form of the company in future sup- 
plying the fillers with their shovels which they have 
hitherto had to purchase. 


Swansea.—Last week’s coal clearances amounted to 
27,865 tons. The patent fuel works are fully employed. 
The iron trade is quiet, and the outlook for the winter 
is not encouraging. 

The Aberdare Valley.—The collieries in this valley are 
fully employed. 

Cardit?.—The docks have been actively employed, and 
coal has generally been in good demand. The patent 
fuel market has also been firmer. Last week's clearances 
comprised 171,290 tons of coal, 1531 tons of patent fuel, 
and 748 tons of iron. The imports comprised 7905 tons of 
iron ore from Bilbao, and 2162 tons from other ports. 


Llanelly Harbour Improvements.—Recent operations at 
Llanelly Harbour have resulted in decided improvements 
in the channel. The old harbour stream had been diverted 
from its southward course to near the lighthouse, anda 
large and deep channel has been formed. The work of 
the commissioners has been largely augmented by the 
sluicing from the New and Nevill’s Dock, During the 
past week the locality has been visited by the engineer of 
the local commissioners, Mr. Kinipple, C.E. Whena new 
dredger is brought into use it is expected that no further 
difficulties will be encountered. 

Bute Shipbuilding, Engineering, and Dry Dock Company, 
Limited.—A steel steamer of 2000 tons burthen is being 
built by this company in its yard on the east side of the 
Taff. The company has also orders on hand for two other 


| steamers of similar dimensions, as well as for two large 


hopper barges for the trustees of the Marquis of Bute. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
Quarterly Meeting of the North of England Iron Trade. 
—Yesterday there was a large attendance on Change at 
Middlesbrough, people being anxious to ascertain at the 
quarterly meeting whether there was any new feature in 
trade. There were present representatives from all the 
centres of industry in the country. Facilities were 
afforded as usual for the exhibition of articles of interest 
to the trade, but only a few persons availed themselves of 
this method of bringing their specialities before the public. 
The market was quiet but prices were a trifle firmer in 
| sympathy with the higher rates in Scotland. No. 3 
Cleveland g.m.b. was quoted 38s. 9d. to 39s. per ton for 
| prompt delivery, and 3d. to Gd. per ton less for delivery 
| over the winter months. There is no special feature to 
mention in trade matters at present, and the winter pro- 
spects are dull, Shipments are retarded owing to the bad 
weather, but it is expected that they will reach a large 
total this month. 
The Manufactured Iron Trade.—There is nothing new 
| to report in this branch of industry. Manufactured iron 
is in good request for early delivery and prices are main- 
tained, plates being 6/. and angles 5/. 10s. per ton, less 
24 per cent. at works. Hematite iron is sationary, Nos. 1. 
2, and 3 being quoted 49s. net f.o.b. west coast ports. 
| Some of the manufacturers take a gloomy view of trade 
in the early half of next year. 





Shipbuilding and Engineering. All the shipyards on 
| the north-east coast are busy on old orders but fresh con- 
| tracts are more difficult to obtain. The low rates of 
| freight and the large number of vessels launched recently 
|and now in construction account in a great measure for 
| this. Engineers are full of work, but the marine builders 
| are similarly situated to the shipbuilders, 


The Coal and Coke Trades.—The coal and coke trades 
| throughout the North of England are steady, and prices 
/are fully maintained. The strike of colliers in Scotland 
| has already resulted in raising pig iron prices in Glasgow. 


NOTES FROM SOUTH YORKSHIRE. 


| 

| SHEFFIELD, Wednesday. 

| Proposed New Railway to Shefield.—The Rotherham 
| and Bawtry Railway Acts of 1881-2 have an authorised 
capital of 410,000/., and the Bawtry and Trent Railway 
|and Dock Act, 1882, 400,000/., and the purpose of the 
| incorporated companies is to construct a direct and inde- 
| pendent line of railway from Rotherham and the centre 
| of the South Yorkshire coalfield to Stockwith, where 
there is a depth of 20ft. of water. Mr. Torkington, 
| who has given great attention to the scheme, is  @ 
| posed to Goole being the terminus, preferring Stock- 
with, where there is a depth of 20 ft. of water over the 
‘sill at ordinary spring tides, and a capacity for accom- 





modating vessels up to 1000 tons burthen. The company’s 
dock would be situated less than four hours’ easy steam 
above Hull, consequently freights would be taken at about 
the rates charged for the port, whilst the distance to be 
traversed by railway to the manufacturing centres and 
principal coalfields now in operation would be reduced by 
nearly one-half. A careful examination of the country, 
made on behalf of the principal landowners, shows that 
the quantity of workable coal, comprising the Barnsley, 
Silkstone, and other first-class seams, within one mile of 
the line, amounts to upwards of 700,000,000 tons, and 
within five miles, which may be considered the company’s 
district, 3,500,000,000 tons, a quantity which is practically 
inexhaustible. Commencing at Rotherham by a junction 
with the Midland and the asskuter, Sheffield, and Lin. 
colnshire Railways, the line is stated to form the shortest 
and most direct outlet for the shipment of manufactured 
roods, coal, &e., from Chesterfield, Sheffield, Barnsley, 
totherham, and districts, and for the import of Spanish and 
Sweden iron ore, Baltic timber, &c. Itis expected that the 
line, when completed, will yield a dividend of 8 per cent, 
The gross earnings of the Hull and Selby line, which runs 
from the border of the South Yorkshire coalfields to the 
Hull docks, is said to be at least 12,000/. per mile per 
annum, or more than three times the average gross 
earnings of the whole of the remainder of the North- 
Eastern system. Practically this scheme would bring the 
North-Eastern Railway Company to Sheffield, and at an 
influential meeting of capitalists held in this town yester- 
day the project was endorsed. 


The Hull and Barnsley Railway.—On Monday a number 
of the directors and officials of the Hull and Barnsley 
Railway left the Queen’s Hotel, Barnsley, in conveyances 
for the purpose of inspecting the new Hull and Barnsley 
Railway line inthe Barnsley district. The party were 
accompanied by Mr. Daniels, the secretary of the com- 
pany, Mr. Torry, agent for the contractors in the dis- 
trict, and other gentlemen. The line, with the exception 
of a few items of work, has been completed for a consider- 
able distance to the sewage farm, Burton Grange, 
near Barnsley, where the River Dearne and the sewage 
farm is crossed by means of high arches. Most of the 
heavy work at the Barnsley end of the line has been com- 
pleted, and it is understood that several of the leading 
coalowners whose pits adjoin the line are making over- 
tures to the company to allow them to Jay down sidings 
to the main line, in order to put them in direct communi- 
cation with Hull for their steam coal. 

Miners’ Wages in Yorkshire—The West Yorkshire 
coalowners have held a meeting at the Great Northern 
Railway Station Hotel, Leeds, yesterday. There was a 
numerous attendance, and the question of the threatened 
demand of the miners for an advance of wages was con- 
sidered and very fully discussed. It was unanimously re- 
solved ‘‘ That the present state of the coal trade in West 
Yorkshire does not justify any advance in wages, seeing 
that the prices of both house and engine coal are certainly 
not higher than during last winter, and that the statements 
concerning colliery owners’ profits are entirely incorrect.” 
A meeting of South and West Yorkshire coalowners was 
afterwards held, and it was determined to take joint 
action in opposing any demand for increased wages. 

Ripley and Railway Accommodation.—The question of 
improved railway accommodation and a central station 
for Ripley was considered at the last meeting of the Ripley 
Town and Trade Association. Mr. Clarke said he was 
happy to state that from what he had heard and seen at 
Ripley, there was a prospect of an extension of the Mid- 
land Railway through Ripley. The company was quite 
alive to the importance of this matter, and, without waitng 
for action by the Great Northern Railway Company, were 
taking steps to bring about a long-wished-for reform. 


UTILISATION OF THE WATER POWEROF THE RHONE.—The 
city of Geneva has determined to construct a great central 


motive power factory for utilising this force. It is to be 
taken from the river at a point about 1000 yards above the 
junction of the Rhéne and Arne ; and the Town Council 
of Geneva is soliciting from the Swiss Council of State a 
concession to utilise this power for 99 years. A dam will 
be built across the river, furnished with discharge ways 
for flood waters. Turbines will be erected on the right 
bank, capable of utilising a minimum volume of about 
4200 cubic feet per second, with a fall of about 13 ft. In 
this way, the town will be put in possession of several 
thousands of horse-power cheap, which will enabie it to 
develop its water service, and establish electric lighting. 


THE Scuoot or Woop Carvinc.—The School of Art 
Wood Carving, Royal Albert Hall, South Kensington, 
S.W., in connexion with the City and Guilds of London 
Institute for the Advancement of Technical Education, 
has reopened after the usual summer vacation, and we are 
requested by the chairman of the committee, Col. 
Donnelly, R.E., to state that some of the free student- 
ships both in the day and in the evening classes which the 
committee are enabled to offer in consequence of the aid 
afforded to the school by the City and Guilds of London 
Institute are at present vacant. Orders for carving are 
executed at the school, designs and estimates being 
supplied, and the committee would be glad to co-operate 
with architects in the execution of designs for internal 
decorative wood carving, a branch of the art which they 
especially desire to develop. The school is open to 
amateurs as well as to those who intend making wood 
carving a profession. To those amateurs who are unable 
to attend the classes information can be ee by letter 
and examples supplied. All necessary information with 
forms of application and prospectuses of the school may 
be obtained by personal application or by letter addressed 
to the manager, School of Art Wood Carving, Royal 
Albert Hall, Kensington, S.W, 
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THE FISHERIES EXHIBITION. 
THE Norweaian Court. 

TE sea fisheries of Norway are in some respects 
the most interesting in the world. With a history 
dating back for over a thousand years, pursued on 
a coast unsurpassed in all the world for grandeur 
and romantic beauty, by arace of fishermen simple- 
minded, kindly, and intelligent, their record cannot 
fail to afford striking points which the picturesque 
writer would delight to chronicle. The naturalist, 
too, finds very valuable stores of information in 
the records of Norwegian fisheries, which can be 
obtained principally through the writings of Pro- 
fessor G. U. Sars, who for many years has devoted 
himself to the study on the fishing grounds of the 
habits of the fish caught by his fellow countrymen. 
The results of these years of scientific labour have 
from time to time been given to the world in a 
series of essays written with a vigour and spirit 
which render them delightful reading, not only to 
the fish culturist, but to those who have no scientific 
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knowledge, and indeed to many who take generally 
but small interest in the subject on which the 
hardy and learned professor writes. 

From one point of view, however, the Norwegian 

fisheries do not offer much scope. There appear to 
be no vessels of size or importance engaged in sup- 
plying the markets with edible fish. In the 
‘isheries Exhibition is shown a large collection of 
models of Norwegian boats, many of which are 
exceedingly graceful in shape and picturesque in 
rig, but we think that there are few of these that 
could be adopted with advantage in other countries, 
although that is a point no doubt on which the 
native fisherman would hold a different opinion. 

The fishing industry is one of the most important 
in Norway. In 1881, out of about six and a half 
million pounds sterling worth of total exports, 
the fish products amounted to two and three-quar- 
ter millions ; whilst timber and wood represented 
two and ahalf millions. Inthe Tables annexed, 
for which we are indebted to Mr. Frederik Wallem, 
the Commissioner to the Exhibition from Norway, 
will be found particulars of the quantities and values 
of fish exported for a number of years. The cod 
fishing is the most important branch of the Nor- 
wegian fishing trade, and the Loffoden Islands are 
the principal centre of the cod industry. 

This group of islands, situated within the Arctic 
circle, is the scene of a great and yearly increasing 
activity. Between 26,000 and 27,000 fishermen 
come to the fishery every year, sailing from all 
parts of the coast in their open boats, excepting a 
few who of late years have thought it better to lay 
up their boats on the station when the season is 
over and travel to and from their homes by 
steamer, instead of facing the dangers of the coastal 
passage. These 27,000 fishermen man over 6000 
boats, and in an exceptionally good season will 
capture 28 million codfish, for which they will 
receive about 54 million Norwegian crowns. 

There are records of the Loffoden fisheries having 
been carried on for over a thousand years. 
earlier ages the Laplanders have taken cod off these 


islands, and haye left monuments of their industry | 





In| 


in the shape of stone houses, many of which stand 
to the present day in strange contrast to the frame 
buildings in which the modern fishermen are 


are well within the Arctic circle the warm water of 


the fauna never becomes of an Arctic character. 








| fishermen also arrive to meet them. 
| this spawningjfishery has been pursued, as we have 
| already said, to a greater or less degree, for over a 
thousand years, there is no sign of any diminution 
of the enormous masses of fish that are impelled to 


visit the shallower water near shore by the over- | 


powering instinct of reproduction implanted in them 
‘by nature. As the temperature of the sea has so 





much to do with the successful prosecution of the 
cod fishing we append a Table compiled from 
observations taken off the Loffoden Islands ; 














TABLE No. I, 
(Temperature of the Water. Cent. 
5 (F—32) 
Tempe- a ime =F, 
rature 
Day. a” .. ... be 
Air, 10 Fa- | 50 Fa- | 100 Fa- 
Centi- |Surface.| thoms | thoms | thoms 
grade. low | below | below 
Surface. Surface. |Surface. 
1880. | 
May18 ...| 33] 52 4.6 57 | 6.4 
»» 24 9.9 6.0 5.2 5.8 6.3 
June 3 6.1 5.8 5.4 4.6 6.3 
pig 11.1] 65 6.2 5.7 6.3 
as aE 10.3 63 |} 63 | 51 | 63 
o9 oO 12.2 80 | 7.3 | &S | 6.3 
July 6 21,1 95 | 88 | 6.0 6.5 
» 9.0) 9.0 88 | 5.2 6.3 
+9 2 14.4 11.3 10.0 | 5.7 6.5 
39 oe 15.9 10.5 83 | 58 6.4 
Aug. 5 12.5 | 10.0 8.5 | 5.6 6.4 
a. 22.1 | 12.8 11.0 | 6.0 6.4 
= a 8.7 10.8 11.4 | 58 6.4 
Sept. 7 11.8 | 10.7 | 110 | 60 6.4 
aw 15.9 10.0 10.0 6.0 6.4 
+s ae 25.5 10.8 10.2 | 58 6.4 
Oct. FT . 5.0 82 | 92 | 6.0 6.3 
39 DD —2.3 és | 70 | G7 
» 29 —54| 49 54 | 68 6.3 
Nov. 16 —5.9 3.5 43 | 6.5 6.4 
99 20 —2.4 3.4 38 | 63 | 64 
a. 2.1 4.0 43 | 65 | 
Dec. 13 ...| —4.5 | 30 31 | 65 | 63 
» 3 ..| —5b2] 20 20 | 62 | 
a pp <n? oe 18 | | 
1881. 
Jan. 4 —2.3 2.1 29 | 63 | 683 
12 —5.0 2.0 2.5 4. | 





From this Table it will be seen that the variation | 


of atmospheric temperature between August 9 and 


January 4 was 24 deg,, yet at 100 fathoms depth | low sides amidships when in a hollow. 
| this theory be sound or not we will not venture to 


the difference on the*two dates was only 0.1 deg. 
Almost from the opening of the year until the 


lodged. Notwithstanding that the Loffoden Islands | 


the Gulf Stream has such an influence upon the | 
temperature of the ocean around their coasts that | 
It | 
is the regularity of the temperature of the sea | 
throughout the year that renders these waters so | 
| particularly favourable for the spawning of the cod. | 
| The Loffoden fishery is essentially a spawning | 
| fishery, the cod commencing to arrive from the | 
| deeper ocean in the month of January, when the | 
Although | 





| middle of April, the Norwegian fisherman will fol- 


low his hazardous calling in small open boats such 
as we illustrate below. The boats are clinker- 
built and are very low and spread out amidships, 
so that one might think they would be likely to 
take in water at the waist, and in this respect be ill 
designed for carrying a heavy load of fish. 

The problem of designing an open boat to be even 
approximately safe under the most trying conditions 
in which the winter cod fishery is pursued in these 
islands, would be beyond the skill of any designer. 
The fishery is but a day one, the men returning to 
shore so soon as they haul their gear. There is 
however little enough day during the winter season 
in these high latitudes, and much of the fisherman’s 
work has to be carried on in the darkness. Not- 
withstanding however the short distance the fisher- 
men go from the shore, such is the suddenness with 
which storms arise that it is impossible for them 
not to be caught out at times in weather that no 
small open boat could live through. 

When the crew see that there is no hope of keep- 
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ing the boat afloat in the ordinary way, they will 
| purposely give her such a lurch by a simultaneous 
| movement of their bodies, that she will turn com- 
| pletely over, and the fish or ballast that may be on 
| board will fall out, and the boat will float keel up 
| through the natural buoyancy of the wood. Then 
| the fishermen scramble on to the flat bottom, and 
by sticking their knives deep into the keel will try 
to hold on until the storm is past or they drift 
ashore, but their most frequent fate is to be washed 
off and are swallowed by the sea. It is a common 
saying amongst the fishermen of these parts that 
two out of every three meet their death by drown- 
ing. It is said that the Norwegian fishermen on 
some parts of the coast consider a boat unsafe that 
| cannot be turned over by the movement of the crew 
on board ; so that the low middle portion which we 
in England should consider so undesirable an ele- 
ment in the design, is looked on by the native 
fisherman as a necessary feature. There isa another 
curious theory raised by the Norwegian fisherman 
which has led to the strakes in the fore part of some 
classes of boats being placed diagonally instead of 
fore and aft to the keel, and consequently out of 
line with the planking of the midship and after 
parts. It is stated that this is done in order 
to allow the boats to free themselves from 
water supposing a heavy sea should break on 
board. Although the idea may seem absurd at 
first glance to those accustomed to a more rigid 
| construction of vessel, there is no doubt that the 
| theory appears far more plausible when one comes 
| to consider the matter. The boat in its midship 
section is very shallow and the sides are not high, 
there is, therefore, no rigid double web, as it were, 
to resist the bending strain. As the boats ride on 
the water they tend to conform to the contour of 
the waves when there is a great weight of water on 
board. In this way the water would run out at 
the ends when the boat was poised on the wave 


| crest, and in like manner would flow out over the 
Whether 











pass an opinion, but it may be not altogether im- 
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possible that the fishermen have good reason for 
adopting it, extravagant as it may appear at first 
sight. 

The principal appliances used for taking the cod in 
Norway are hand lines, long lines, and gill nets. 
The latter apparatus will strixe the English fisher- 
men as a strange one for the purpose of cod fish- 
ing, but it has been used for many years on the 
Norwegian coast, and in some seasons is found a 
more effective form of fishing than by hook and 
line. 

Through the medium of the United States Fish 
Commissien, cod gill nets have been introduced 
into American waters and have met with great suc- 
cess. In 1880, Professor Baird, the chief of the 
United States Fish Commission, instructed Captain 
J. W. Collins, a member of the Commission, to visit 
Norway for the purpose of gathering information on 
the subject of taking codfish in this way. 

Gill netting for cod possesses many advantages 
over the hook and line fishery. First and most 
important is the fact that no bait is required. The 
losses, inconvenience, and delays caused by the 
want of bait are well known to all fishermen. It is 
not an uncommon thing for vessels to be delayed 
half their time by this want, or again in vessels 
that keep the sea a sudden change in the weather 
may spoil a large quantity, and the boat may have 
to leave the ground just when the fish are biting 
most freely. In America it was found in the 
winter of 1880 that vessels fishing with trawls or 
long lines in the usual way caught only one-third 
the amount of fish that was taken by a schooner 
using the gill nets. The fish that were caught by 
the nets were also larger than those taken on hooks. 
There are times, however, when the hook and line 
would be more effective than the net. When the 
fish are moving about freely, the net is the best in- 
strument and the fatter fish can be taken by it, 
which, at the spawning time, would not be attracted 
by bait. On the other hand, when the fish are 
stationary, or when they become thin and starved, 
they will be more readily caught by the hook and 
line; the careful fisherman will provide himself 
with both description of gear. 

The twine used in the manufacture of the nets 
is of hemp, and weighs about 1lb. for 400 to 420 
fathoms. The nets are made principally by the 
families of the fishermen, the twine also frequently 
being spun from the wheel. Cotton and flax is 
sometimes used, and such twine is always supplied 
from factories. 

The length of the net is 15 to 20 fathoms when 
hung, and about 30 meshes deep. The size of mesh 
is Gin. to 8in., according to the tish required to be 
caught. An interesting feature about these nets 
is the hollow glass floats that are used for support- 
ing the upper side in the water. These are globular 
in form, and about Gin. in diameter. They are 
generally made of a common brown glass, and, in 
order to attach them to the roping, are covered 
with tarred canvas or netting. These floats will 
not become sodden with water as cork or wooden 
ones will, and are made strong enough not to 
be broken under ordinary treatment. They are 
subject, however, to one drawback. When used 
for some time in depths of about 70 fathoms and 
upwards they become what the fishermen call 
‘* drunk,” i.e., the water will gradually penetrate 
the glass and accumulate in the interior of the 
sphere, and naturally when a float is once in this 
condition it is past hope, as the water can never be 
extracted excepting by breaking it. 

In the American Court is shown one of these 
glass floats which has been to a depth of 787 fathoms 
in a dredge, and which is about a quarter full of 
water that has, it is said, filtered through the 
substance of the glass. These floats, however, with- 
stand the water better than any others yet in- 
troduced. 

In the Loffoden Islands stones are used both for 
sinkers and anchors, whilst glass egg-shaped buoys, 
of a capacity of about 4 or 5 gallons, are the most 
common form, although wooden kegs are frequently 
applied. 

The grounds on which the Loffoden fisheries are 
carried on are from four to twelve miles from the 
islands, and the nets are set in depths ranging 
between 40 to 80 fathoms. A fleet of from 25 to 
35 nets will be fastened together and shot by one 
crew. The position in which the net is placed is 
determined by the height at which the fish are 
swimming, and it is a great part of the fisherman’s 
art to determine the best way of shooting the net. 
Sometimes the fish will be principally at the bottom, 





and at other times nearer the surface. In the 
former case sufficient weights will be applied to 
sink the whole apparatus, the floats only serving to 
keep the net vertical in the water. On the other 
hand, if the fish are swimming high the floating 
power will preponderate and the weights be only 
sufficient to sink the foot of the net; or again, the 
net may be stretched diagonally from the bottom 
to the surface by means of lines of various lengths 
attached to the sinkers, so that all depths may 
be tested. 

During the Loffoden fishing season the ground is 
so crowded that certain defined positions are ac- 
corded to the different boats, and the long liners are 
always kept separate from the netters. The fisher- 
men all shoot their gear, both nets and lines; at a 
given time. The nets are placed across the stream 
and are left out all night. In the morning the 
boats start together and haul their nets, which when 
set in depths from 80 to 100 fathoms is no light 
task for a boat’s crew. Sometimes only afew fish 
may be taken, sometimes there may be more than 
the boat can carry, in which case a part of the nets 
will be left down and a second trip made later in 
the day. Four to five hundred fish is considered a 
fair take for one boat, whilst seven or eight hundred 
is looked on as an unusual quantity and would 
necessitate a second trip, 


TABLE No. II.—Statistics of the Loffoden Cod Fishery. 





Number of | Number of | Amount Paid 








Year. Fishermen. | Boats. Codfish. | Fi —. 
| | Kroner. 
| Number, 18.2 Kr. 

j | | =£1. 
1866 | | 5723 =| 21,000,000 5,864,000 
1867 | ; 6906 | 26,100,000 6,168,000 
1868 | 5643 | 24,000,000 4,724,000 
1869 5776 20,400,000 4,172,000 
1870 | 5030 21,500,000 6,480,000 
1871 | 4383 17,500,060 6,448,000 
1872 4236 | 20,000,000 7,152,000 
1873 | 4275 | 19,500,000 6,220,000 
1874 | 4439 20,000,000 6,576,000 
1875 | j 4381 23,000,000 6,971,000 
1876 | 579 21,980,000 5,682,000 
1877 | | 5815 28,400,000 8,823,000 
1878 | 5251 | 25,270,000 6,820,000 
1879 5609 =| 26,320,000 6,435,000 
1880 | 6144 | 7,500,000 5,734,000 
1881 ; 6153 | 28,400,000 ,623,000 








Comparing the takes of hook and line and net fish- 
ing, we find that in one year in the Loffoden fishery 
14,000,000 cod were taken by the latter method 
against 9,250,000 accounted for by hook and line. 
The number of boats operating nets was 2430, 
manned by 13,168 men, whilst in the line fishing 
there were 2821 boats with crews numbering 12,866 
individuals. The figures referring to line fisher- 
men include bait fishers. The highest and lowest 
sums earned by net fishermen were about 431. and 
9l. 10s. respectively, whilst the highest and lowest 
sums earned by the line fishermen were about 241. 
and 6l. 10s. respectively. The success of the net 
fishermen led to a greater number adopting this 
means of capture in the following year, when 2532 
boats and 14,322 men applied themselves to the 
net fishery. The larger sums earned by the nets 
is due as much to the superior quality of the fish 
taken as.to the greater quantity. It is said that 
210 netted cod will yield as much liver as 360 hooked 
fish, and added to this the livers of the former class 
of fish are much richer in oil. 

The Loffoden net boats of which we give an illus- 
tration (see Fig. 1) are 35 ft. to 40 ft. long, 9 ft. to 
10 ft. wide, and about 3ft. deep. There are 10 to 12 
oars in each, and the crew can row with great speed, 
the boats being well designed for pulling. The long 
lines used possess no features of especial novelty to 
the English fisherman excepting that the hooks are 
raised from the ground by means of small oblong 
glass floats. This is done in order to put the bait 
beyond the reach of bottom vermin. 

The second illustration we give (see Fig. 2) is 
taken from the model of a boat used in the district 
of Séndmére, where the fisheries are somewhat 
of the same character as those above described. 
The rig is entirely strange to the English fisherman, 
a greater part of the lug sail set being forward of 
the mast. It is claimed that these boats ‘are closer 
winded than any other craft afloat. 

The second important fishery of Norway is that 
of the herring. Up to 1871 there was a large in- 
dustry of spawning herring fishing carried on, but 
for some unknown reason this has of late years prac- 
tically become extinct. As this fishery, however, died 
out others arose which are found to be in some re- 





spects still more profitable. This is the winter her- 
ring fishery, and the fish taken are much finer than 
those which are caught during their spawning 
season. The fat herring fishery which is pursued 
in the summer and autumn on the entire western 
coast of Norway has also increased of late years, 
and these fish are said to be finer and to command 
a higher price than any others in the markets 
of the world. In the year 1881 the fishermen of 
Norway caught nearly 700,000 hectolitres* of 
herrings, the sum paid for this quantity to the 
fishermen being over four and a half million 
kroner. Mackerel fishing is carried on by means 
of drift nets-on the coast of Norway ; between 1866 
and 1881 the average catch has been 6.4 millions of 
fish, worth to the fisherman about 40,000/. The 
salmon fishery has decreased of late years, so that 
the market price of salmon in Norway is now higher 
than in London. In 1881 the value of salmon 
taken amounted to 22,0001. No doubt with im- 
proved means of artificial propagation the Nor- 
wegians will find the former abundance of this fish 
renewed. The exportation of lobsters to the 
English market has become a considerable item in 
the Norwegian fish exports of late years. The 
lobsters, however, appear to be decreasing through 
over fishing, and no means have yet been found of 
assisting nature by the artificial propagation of this 
crustacean. 

In Norway the oyster bids fair to become, as 
with us, all but extinct. Mr. Wallem tells us that 
twenty years ago a bucket full of oysters could be 
bought for sixpence—now they are two guineas a 
barrel, and hard to get at that price. The exhaus- 
tion of the beds has arisen from over fishing, 

The following Table gives the amount in Nor- 
wegian crowns, 18.2 going to ll. sterling, paid to 
the fishermen for their takes, under various heads, 

TaBLe No. IlI.—TZhe Great Fisheries in 1866-1881, 


| | | 














| £5 peal f The | 
g § s 
| Herring | foo. Summer — Salmon 
uw | Codfish. | and kerel, Fisheries of and Lobster. 
g Sprat. * | Coal-Fish, | Tron. | 
oa | Ling, &c. | | 
Kroner. | Kroner. |Kroner.| Kroner. Kroner. |Kroner, 
1866 11,016,000 | 7,520,000 | 628,000 960,000 | 252,000 ) 280,000 
1867 11,552,000 7'976,000 792,000 | 980,000 | 2367000 256,000 
1869| §1428"000 | 7°959;000 | 600,000 | 11684000 | 356% 000 | 240000 
4 7,952, | 1,168, 256, 240, 
1870 13,980,000 4,476,000 | 684,000 1;204'000 | 232'000 | 240,000 
1871 13,384,000 | 9,220,000 | 900,000 | 1,360,000 | 220,000 | 220,000 
1872 14,884,000 5,068,000 | 716,000 | 1,396,000 | 240,000 | 252000 
1873 15,276,000 | 6,388,000 | 832,000 | 1,748,000 | 408,000 252,000 
1874 14,656,000 | 5,892,000 | 796,000 | 1,328,000 | 352,000 | 296,000 
1875,15,405,600 | 5,658,000 | 719,000 1,270,000 | 407,000 | 337,000 
1876 10,864,000 7,970,000 | 621,000 , 2,000,000 | 458,000 | 355,000 
1877119,411,000 6,790,000 | 703,000 | 1,790,000 449,000 | 291,000 
1878 12,933,000 | 4,786,000 | 671,000 1,977,000 | 362,000 | 315,000 
1879 13,682,000 | 4,920,000 | 681,000 | 1,371,000 | 336,000 | 342,000 
1880 12,540,000 | 7,103,000 | 696,000 | 1,448,000 — 382,000 | 405,000 
1881 10,925,000 4,962,000 | 769,000 | 2,175,000 401,000 | 377,000 
| } | 








We are enabled to quote the above Tables through 
the kindness of Mr. Frederik Wallem, Commis- 
sioneer from Norway to the Exhibition, who has 

ut at our disposal the advance sheets of a paper he 
1as prepared on the fisheries of his country, 








SEACOMBE FERRY IMPROVEMENTS. + 
(Concluded from page 289.) 

Tests of Materials, &c.—F rom each consignment of Port- 
land cement delivered on the works samples were taken 
and tested in the customary manner. The results showed 
a tensile strength varying from a minimum of 528 lb, 
per 2} square inches to the maximum of 10401b., the 
average being 737 lb. The tests were made seven days 
after gauging, the test bricks having been kept for the 
last six days under water. The residue of the cement, 
when passed through a 50-gauge sieve, ranged between 
133 and 28 per cent. : 

The cast iron in the works stood the following tests: 
Bars, 5ft. long by lin. square, were cast at the same 
time as some of the cylinders, &c. ; these were placed on 
bearings 4ft. Gin. apart, and a load was suspended 
from the centre ; the average breaking weight of twelve 
bars was 612 1b. ‘ 

Test bars were cut from each delivery of wrought-iron 

lates, angle and tee irons, and tested at the Mersey 
Dede and Harbour Board’s hydraulic machine at Birken- 
head, with the following average results : 





* One hectolitre equals 2.751 gallons. on : 

+ A paper contributed to the Institution of Civil Engi- 
neers by Messrs. Wilfrid Swanwick Boult and John 
James Potts, and published in the Transactions of the 
Institution. Figs. 1 to 9 appeared in our issue dated 
August 3 ; Figs. 10 to 19 are on the two-page plate ac- 
companying our issue dated August 31; Figs. 20 and 
24 are on pages 234 and 235 ante, and the remainder of the 
illustrations appeared on pages 286 and 287. By the 
courtesy of the authors we were enabled to give a number 
of engravings in addition to those for which we are 
indebted to the Institution of Civil Engineers, 
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and pw — —— 2550 Ib. sal nace ai Deck, face fen- of the ferry buildings, which were entrusted to Mr. G. E 
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hydraulic pressure of 140]b. per square inch. 

“Prices, and Cost of Works.—The sectional area of the 
24 ft. wall is 43% square yards, and the cost per lineal 
yard was 631. 2d., or with counterforts, 65/7. 10s. 5d. For 
the 27 ft. portion, the figures are: Sectional area 47] 
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timidity at the sight of the water, door screens have been 
fixed at the ends of the platform roadways. 

The floating stage and bridge forming the temporary 
landing were removed on the 23rd of July, 1880. The 
former was towed higher up the river and beached above 
high-water mark, the bridge was removed on a river flat 
and a “camel” to the top of the great float, where it was 
placed on land belonging to the parish. The timber 
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girders... ee 60 60 Tare One accumulator oe 416 0 0 dredged to the same depth as the interior of the dock. 
Box girders for bridge Three capstans ... a 522 9 O The entrance to the basin will be protected by two 
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oe > re a) Sy “4 e é Ss S . . 
stage and bridges. cen ee Origa linders, and rams 1,736 12 7 embankments will be 112 ft. wide, and upon the southern 
Mooring chains, 2in. stud Two passenger gangways quay there are to be two closed iron sheds, each 250 ft. 
link es oid co eS a = C with presses, &e. ... 22618 6 long by 60 ft. wide, and 16 ft. high. The sidings on the 
Portland cement concrete Two goods gangways quays are to be connected by a branch with the Felix- 
in — and on piers ad 7 . with — &e 5138 4 1 stowe ear at a point beige bape ow and the oe 
and platforms se5 per cub. yd. ressure an return stations. According to the terms of the contract the 
—_— on piers and plat- aie a pipes for entire system. 356 3 3 work is to be finished within two years.—Zast Anglian 
orms De ‘ ae per sq. yd. ——— 
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MANGANESE-BRONZE SCREW PROPELLERS. 


Fie. 1. 


THE annexed views illustrate two propeller blades | 
of manganese-bronze which have met with acci- | 
dents, and show the great toughness of the metal. | 
and 3 represent a blade from the Garth | 
Castle, which came in contact with the jetty when the | 


Figs. 1, 2, 


vessel was launched, and was bent round to nearly a 
right angle without even cracking. It was afterwards 
hammered back cold to its original form. 
3 show the blade when bent, and Fig. 2 as 
straightened. Figs. 4 and 5represent a propeller blade 
from the North German Lloyd’s steamship Werra 
before and after she was wrecked. Manganese-bronze 
is prepared by mixing with the copper a small _pro- 
portion of ferro-manganese. This latter is melted in a 
separate crucible, and is added to the molten copper. 
The effect of the combination is similar to that produced 
by the addition of ferro-manganese to decarbonised 
iron after the silicon and carbon have been blown out 
of it in a Bessemer converter ; the manganese having a 
great affinity for oxygen, cleanses the copper of any 
oxides by combining with them and rising to the sur- 
face in the form of slag, and renders the metal dense and 
homogeneous. A portion of the manganese is utilised 
in this manner, and the remainder with the iron 
becomes permanently combined with the copper, and 
plays an important part in improving and modifying 
the quality of the bronze and brass alloys afterwards 
prepared from it. It increases their strength, hard- 
ness, and toughness according to the proportions em- 
ployed. The Manganese-Bronze and Brass Com- 
pany make five standard qualities, that known as 
No. 3 being used for propellers. They claim that for 
this purpose they can use thinner blades than when 
steel is the material, because the metal being incor- 
rosive they need not add any extra thickness to allow 
for pitting. The first cost is, of course, greater, but 
supposing the steel blades to require renewing every 
three years, and the bronze blades to last ten, the latter 
are much cheaper in the long run, especially as the 
value of the old metal is considerable. We shall shortly 
publish an abstract of a paper read by Mr. P. M. 
Parsons before the British Association, giving details 
of the tensile and transverse strength of various quali- 
ties of manganese-bronze. 


KORTUM’S ROPE ATTACHMENTS. 

THE accompanying engravings illustrate a new and 
ingenious appliance for coupling hemp or wire ropes, 
and for connecting them to hooks or eyes. Up to the 
present this has been accomplished by splicing, rivet- 
ting, screwing, knotting, and the like, and in the case 
of wire ropes, by the use of conical thimbles, into 
which the end of the rope has been inserted, and fixed 
by wedges driven into its centre, or by metal run 
round it in a molten state. The new attachment con- 
sists of a conical shell or thimble provided with a hook 
or loop, and a pair of toothed wedges which nip the 
rope between them, increasing their grip according to 
the tension put upon the rope. These wedges are pro- 
vided with teeth on the inside which indent the body 
of the rope, obtaining a greater frictional hold upon it 
than they do of the thimble, consequently if any 





Figs. 1 and | 








slipping take place the wedges advance with the rope 
to a smaller part of the thimble and obtain a firmer 
grasp. The wedges are coned more sharply than 
the thimble, and the length and thickness of the 
teeth decrease towards the lower end, so that the bite 


upon the rope where it leaves the thimble is almost ni’, 
and is steadily increased to its upper end. 

To fix the attachment in place, the end of the 
rope is pushed into the thimble from the lower 


part; then on each side of the thimble a wedge 
is inserted from the top end and driven in by a few 
blows with a hammer, after which the further tighten- 
ing ensues in a self-acting manner as soon as the load is 


| put on the rope. The wedges are kept from rising by 
asplit pin. Mr. George Telschow, of 63, King Wil- 
liam-street, is the representative of the patentee for 
| this country and the colonies. 


| 
| 
| 
| 


| the Belgian Ardennes, has invented a new firedamp de- 
| tector, which has been tested in the mines of the Soci¢té 
| Cockerill, at Seraing. It consists of a portable miners’ 
| lamp, protected by wire gauze, like the Davy, and con- 
| nected by a wire with an electric bell. Electrical contact 
| is, however, prevented by a catch, held back by a wick, 

which is impregnated with various chemicals. As soon 

as the firedamp reaches dangerous proportions, the gas 
| combines with the chemicals, and the wick ignites spon- 
| taneously, is consumed, releases the catch, and the bell 
| rings. The lamps are placed at fixed distances, and serve 
| for purposes of illumination, 
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ELECTRIC TRACTION ON TRAMWAYS. 
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EFFICIENCY OF THE FERRANTI 
GENERATORS. 

Ox Wednesday last, in the presence of several 
scientific gentlemen, Messrs. Ferranti, Thompson, and 
Ince carried out a series of tests of one of their gene- 
rators, designed to feed one thousand Swan lamps, their 
object being to show the number of lamps which could 
be maintained at full brilliancy per indicated horse- 
power of the engine. The plant consisted, in addition 
to the generator, of a Fowler semi-portable compound 
engine, with cylinders 13in. and 23in. in diameter, 
and 2 ft. stroke, driving a countershaft from whence 
the dynamo, running at 1400 revolutions per minute, 
was actuated. The Swan lamps were arranged in two 
—: of these the smaller group contained only 
orty, and upon these the photometric and other tests 
were made, as the total current for all the lamps was 
too large to be conveniently measured. The larger 

roup contained 960 lamps, but as there was a dif- 
ficulty in transmitting the necessary power through 


the belts, 160 of them were thrown out of circuit, and | 


consequently the total number actually in use during 
the experiments was 840. 

The resistance of one lamp as tested cold was 292 
ohms, and when hot 150.8 ohms. The standard of 


current adopted for each lamp was .63 ampéres, and | 


with this intensity the average illumination equalled 
20.926 candle power. The conductors leading to the 
larger group of lamps offered a much less%resistance, 
proportionately to the filaments, than those leading to 
the test group, and therefore the intensity of the light 
in these lamps would be greater than that actually 
measured. The total resistance of the 840 lamps when 


hot was .179 ohms, and of the helix and collector of | 


the machine, when cold, .005 ohm. This, it is assumed, 
would remain constant, for as the metallic resistance 
rose with the increase of temperature, that due to the 
oil on the surface of the collectors would fall, as they 
get a better bearing on the rings during the rotation of 
thearmature. ‘Thus the ratio of internal to external re- 
sistance was as .005 to .179 or as 1 to 35.8. This 
neglects the resistance of the leads, which for the 
larger part of the current was less than 1 per cent. 
of that of the lamps. The resistance of the exciter 
was 2.75 ohms, and that of the field magnets 7.57 ohms, 
while the exciting current was 22.7 amperes. 





Several sets of diagrams were taken from the engines 


| and the mean power developed proved to be 123.1 horse- 
power. 


When the straps were thrown off the dynamo, 
and the engine and countershaft were run alone the 
power expended was 34.7 horse-power, and if to this 
be added six horse-power, the estimated amount 
absorbed by the two heavy leather link belts em- 
ployed to drive the dynamo, the net amount trans- 
mitted to the generator is 82.4 horse-power. Dividing 
the number of lamps by the power we find that each 
horse-power maintained 10.19 lamps, a most satis- 
factory number. Calculating the electrical horse- 
power by the figures obtained from the test group we 
tind it to be 67.4, or within 15 of the indicated me- 
chanical power. 

If, as we understood, the resistance of the leads to 

the small group of lamps was 11 per cent. of the re- 
sistance of the filaments, and the resistance of the 
leads to the large group was less than 1 per cent., 
then the difference of potential at the terminals of the 
lamps of the larger group would be greater than that 
| assumed, and the current would likewise be greater, 
| and hence a higher efficiency would be obtained than 
appears from the figures, and the electrical horse- 
power, instead of being $1.8 per cent. of the absorbed 
horse-power, would be much higher. It would be in- 
teresting to see the experiments repeated under still 
| more exact conditions. 
The Ferranti Company, unlike many of their com- 
| petitors, have chosen to work out each _ succes- 
| sive improvement which has presented itself before 
| challenging the criticisms of the public, and hence the 
| idea has sometimes been held that they feared to face 
| inquiry. The figures obtained by these experiments, 
and the open manner in which they were conducted, 
should prove that the Ferranti machine, in addition to 
being exceedingly compact and small for its power, is 
also economical and efficient. At the same time it 
must be remembered a consumer is not so much inte- 
rested in knowing the power absorbed by the generator 
as the power indicated in the engine required to drive 
it, as that determines his coal bill, and hence for his 
purposes it must be said that the number of lamps per 
horse-power was 6.84, a striking difference, and one 
which is not always borne in mind in calculations of 
this kind, 
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A NEW SYSTEM OF ELECTRIC TRAMWAYS.* 
By Mr. Hotroyp Smit. 


In endeavouring to make electricity practically applic 
able for haulage on tramways named, the author started 
with the following propositions : 

1. Safety to the public. 

2. Protection of the electric force. 

3. Tractive efficiency. 

He said that it was perhaps hardly necessary to remark 
that wherever the conductors are exposed, whether as rails 
or side bars, liability to accident exists, and further that 
not only is there a loss by leakage through the earth but 
the line is also subject to be short-circuited accidentally. 

Without discussing the systemsalready tried it is perhaps 
sufficient to say that the propositions laid down seemed to 
the author to have their solution by the simple expedient 
of employing a centralchannel to contain the wires or bands 
conveying the electric force and effecting the haulage by 
means of a large wheel with a broad face running upon 
the surface of that channel. 

To test his proposal the author laid a line 50 yards long 
3 ft. gauge, and placed upon it a rough truck illustrated in 


Fg ° 


Figs. 1 to 

as bands were laid within the channel, and upon 
them ran a wooden trolly. Connexion was made between 
the trolly and the track by means of a box or frame shutting 
upon it. The car and gearing were of a rudimentary 
character, the main wheel was 4 ft. in diameter, and 7 in. 
wide. The electric motor employed was a Siemens D; 
dynamo, and though this was far too small a motor for 
such a load, viz., 1 ton, the whole mass moved slowly up 
the gradient of 1 in 20. Afterwards the author laid a 
fresh line nearly 100 yards in length, gauge 18 in., and 
made a car as illustrated in Figs. 4 and 5. The same 
Siemens D, machine was employed as before. 

The gear consists of a brass pinion upon the axis of the 
dynamo a lantern wheel with wooden pegs in 
lieu of teeth. This wheel is free to revolve upon its shaft 
and is fitted with a frictional clutch actuated by the two 
handwheels, one on either side of the car. Upon the 
same shaft is keyed a pinion gearing with another lantern 
wheel attached to and forming part of the main driving 
wheel, which is 2 ft. diameter and 4in. wide. The face 
of this driving wheel consists partly of wood and partly of 
a special material to insure hold upon the central track. 
The brake is actuated by a treadle under the control of 
the driver’s foot. The switch for connecting and discon- 





* Abstract of paper read before the British Association 
at Southport, 
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necting the electricity is attached to the dashboard in 
front. The track is constructed of planking as shown. 
Transverse sleepers are laid upon the asphalte walk, 
and upon them rest four longitudinal spars, the middle 
ones forming the sides of the central channel, and 
with the two outer spars support the top boarding, 
which consists of cross planking so laid as to leave a 4 in. 
space over the centre of the mid-channel. The tramrails 
consist merely of 1} in, angle iron screwed to the surface 
of the planking, 

The conductors laid in this track consist of copper 
bands ,§; by ,5;; brass discs are soldered to them at in- 
tervals, these discs have small holes punched in them and 
form a ready method of attaching the conducting bands 
to the bottom sleepers. The collecting trolly consisted of 
two brass side frames insulated from each other by a block 
of wood ; in each end of these fittings work guide or carrier 
wheels, and attached to the sides are cases containing 
slippers or skids free to rise and fall, this to insure con- 
tact in case of unevenness in the track or from vibration. 
Each brass frame has upon one end an upright plate or 
flat bar long enough and thin enough to pass through 
the slit in the top of the track. As the track in this 
instance consists of wood it was not necessary to insulate 
these plates, the electricity therefore collected by their 
respective wheels to slippers is ready for connexion with 
the motor on the car by means of insulated copper wires. 
This trolly is made to travel with the car by simply pass- 
ing a wooden bar between the two upright plates, the bar 
being held in fixings attached to the side frames of 
the car. 

The entire weight of the car_with dynamo and gear is 
16 cwts. The track, as before stated, is on a gradient 
averaging 1 in 20. 

As regards the practical results obtained the author 
stated that though it is as much as three men can do to 
push the empty car up the steep hill, yet the electricity 
was so collected and used as torun it up at a moderate 
speed with six adults in the car—total weight, say, 24 cwt. 
The author gave a description of one,- illustrated by 
Fig. 6, which is a section of a tramway. A A is the 
surface of the road, B a transverse sleeper upon which 
the rails rest, C C the ordinary tram rails, D the 
central channel consisting of rolled or cast-iron girders 
of the form shown. At intervals along the bm 
are bolted brass chairs on vulcanite blocks. These chairs 
are made to hold galvanised angle iron in the manner 
shown, and the same key that holds the angle iron also 
grips a copper wire ; by this combination a firm track is 
formed for the trolly, and the electrical resistance is 
minimised. 


THE JAMESON COKING PROCESS. 





To THE EpiTor OF ENGINEERING. 

S1r,—The replies and rejoinders of Mr. Simon and my- 
self may be interminable if we drift into new issues and 
pass over in silence matters in which either may be proved 
wrong. I replied to Mr. Simon’s first letter because in it 
he instituted a comparison between his coking process and | 
mine, professedly quoting, but with very grave errors, my 
figures and those of Mr. Dixon. 

Now he compared the yield of coke in the Simon-Carvés 
process with what he considers to be ordinary practice. 
I am not concerned with this at all; and if this had been 
the issue first raised should not have felt it necessary 
toreply. I think he is quite wrong in assuming that coke 
manufacturers whose coal contains 77 per cent. of fixed 
carbon (or possesses such constituents as makes a yield of 
77 per cent. possible), obtain a yield of only 60 per cent. 
from it; but this does not affect my process, in which a 
very much more close approximation is obtained. I am 
as much interested as Mr. Simon in improving the ordinary 
practice, but I think he is much mistaken as to the ex- 
tent of its defect in yield of coke. 

Mr. Simon is surprised at my deficiency in arithmetic. 
It was not, however, my arithmetic which was at fault. 
He quoted for his 28 per cent. ‘‘the Messrs. Peases’ ex- 
perience according to Mr. Dixon’s paper,” and I naturally 
applied my arithmetic to that paper and found there was 
no such experience in it. Mr. Simon now claims the 
right to use his own experience and I do not deny this 
right ; but I must deny his right to quote an authority in 
general terms for statements not contained in that 
authority or derivable from it. 

There are insinuations in Mr. Simon’s last letter, under 
the slender veil of questions, which I have no doubt your 
readers will be able to appreciate. He repeats the ques- 
tion as to storage at Tudhoe Grange, as if I had purposely 
evaded it! The final storage tanks hold I believe 5000 
gallons. What then? I did not evade the question, but 
I could not see its relevancy. I dealt fully with the 
general adequacy of the appliances we use, and with the 
question of the expediency of more or less perfect recovery. 

He asks if our operations are on a real commercial scale. 
That is a matter of opinion ; they are not so large as they 
will be shortly, but 1 think we coke as much coal in this 
country as Mr. Simon does. He asks if most of our re- 
sults are got from a single oven under laboratory care. It 
is really not fair to frame the question in this wey. Most 
of the results published are got in a single oven, because 
in trying new coals it is necessary to keep the product 
separate from the production of other ovens, simply that 
it may be accurately measured. The only “ laboratory 
care” consists in accurately weighing and measuring the 
coal tried and its product. The oven used at Filling for 
trying different coals is an old oven, one of a range of old 
ovens with nothing exceptional about it, unless (if Mr. 
Pattinson will forgive me) it is exceptionally bad. A new 
one, or one not quite so old, I have no doubt would do 
better. 

Mr. Simon speaks of my ‘generous limits” of one 





shilling to ten shillings per ton of coal as the profit got by 


the Jameson process. The limits are not those of the 


process, but those of the coal and local circumstances. _ If 
the coal does not contain volatile products of more value 
than one shilling (and some coals do not) it would be 
worse than folly to profess to get two shillings’ worth out ; 
and owing to the great variety in different coals, it is neces- 
sary to use wide limits if ore would avoid misleading 
statements. As the context in my paper explains the 
reason for the wide limits given it is not ‘‘ generous” to 
uote this as my ‘“‘culminating” statement, and as if 
there was a vagueness about it which does not exist. 

I think I have answered, I hope temperately, in this 
letter, and my last, all that Mr. Simon has said against 
my process. I wish to avoid attacking his process because 
I think it is not in personal conflict or in writing that 
our battle, if there be a battle, can be brought to an issue ; 
but also because I do not see why there should be a battle 
at ali. A London paper the other day, commentmg on 
this, did us the honour to say that Mr. Simon’s process 
and mine were facile principes in recovery of bye products, 
and I think in view of the fact that about 20 million tons 
of coal are annually coked in this country, and 100 million 
tons more might with great advantage be treated by 
either process, it would be better that we should bend our 
energies against the enormous waste going on, instead of 
introducing a new waste of energy itself in needless con- 
flict. 

I will not quarrel with Myr. Simon for thinking his 
process the best,and he must allow me to think mine 
superior ; and I hope between us and perhaps with other 
help, we may be able to deal by-and-bye with perhaps a 
quarter of the quantity of coal which ought to yield its 
products to one process or the other. 

Lam, Sir, yours, &c., 
J. JAMESON, 


THE NEW PATENT LAW. 
To THE Epitor oF ENGINEERING. 

Str,—Since the publication, in your valuable journal, of 
my former letters on this subject, the correct interpreta- 
tion of Section 45 and Sub-section 3, has been discussed 
throughout England with increasing interest. Various 
accounts are given as to the origin of the wording of the 
clauses. That the strict legal rendering may possibly 
bring present applications within the scope of the 1852 
Act, as to duties, is an important circumstance for al/ 
parties, as I shall presently show. 

There are a large number of applications for provisional 
protection being now held back until the new year, 
although the majority of the applicants would willingly 
pay the 5/. duty, if the remainder of the duties were 
remitted, excepting, of course, the 3/. on the final speci- 
fication. This occasions a direct loss to the revenue of at 
least 47. on each application. Then it is also injurious 
to the applicants, as the delay in bringing out an inven- 
tion is frequently fatal to its success. But the delay 
which is taking place in the settlement of this question is 
a source of annoyance to the bulk of the working popu- 
lation, because it is scarcely credible that a Liberal Go- 
vernment could have intended that current applications 
should be excluded from the relief afforded with respect to 
stamp duties and fees. 

I firmly believe that if these clauses had been so drawn 
as to clearly relieve current applications, there would 
have been 2000 more applications filed during the last 
four months of this year. These would have produced an 
addition to the revenue of 8000/., which will be entirely 
lost unless a liberal announcement is quickly made from 
head-quarters. Moreover, the sudden rush of new appli- 
cations and reapplications, at the commencement of the 
new year, will cause great embarrassment to the officials, 
and consequent delay and annoyance. 

The origin of the imposition of 175/. on patented inven- 
tions is as absurd as anything ever enacted in this 
country, and the continuance of so large a proportion as 
154/. is scarcely less absurd. The simple word ‘‘ patent” 
caused the imposition. The word ‘‘ patent” only applied 
at the time to ‘‘ patents of nobility,” and when a man 
suddenly arrived at the ‘‘ noble” state, he had to pay 
175/. stamp duty to the State, which he could well afford 
todo. But the unfortunate use of this word ‘‘ patent” in 
connexion with inventions, has loaded every inventor with 
a most shameful amount of taxes to the disgrace of our 
legislators for nearly two centuries. 

Yours truly, 


October 13, 1883. Tuomas Moy. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, October 6th, there was launched from the 
Shipbuilding and Engineering Works of Messrs. Oswald, 
Mordaunt, and Co. at Southampton, a fine iron sailing 
ship of 2180 tons net register, built to the order of Messrs. 
R. W. Leyland and Co., of Liverpool, and of the follow- 
ing dimensions: Length extreme, 286 ft. ; breadth 
extreme, 40 ft. 3in.; depth of hold, 24ft. 3in. The 
— is built to class 100 A at Lloyd’s and A1 at Liver- 
poo. . 

On the same day the above firm launched an iron 
screw steamer named the Oakfield, of the following 
dimensions: Length extreme, 269ft.; breadth, 36 ft. ; 
depth to floors, 18 ft. She was built to the order of Mr. 
Joseph Brown, of Liverpool. The engines by the same 
firm are compound direct acting ; their cylinders are 30 in. 
and 60in. diameter respectively, with a stroke of 42in., 
steam being supplied by two boilers 13 ft. in diameter 
with a working pressure of 901b. 


On the 8th inst., from the yard of Messrs. Hepple and 
Co., North Shields, was launched a steam paddle tug, her 
dimensions being, length between perpendiculars, 100 ft. ; 
breadth, 17 ft. 9in. ; depth, 9ft. 3in. She is expected to 








steam 10 knots per hour, and will have a pair of surface- 


condensing side lever engines. This vessel has been built 
under the superintendence of Mr. J. ¥. Flannery, con- 
sulting engineer, London, and is intended for service in 
Algoa Bay, South Africa. 

H.M.S. Monarch, an iron screw steamer built to the 
order of Her Majesty’s Postmaster-General by Messrs. 
David J.“ Dunlop and Co., Port-Glasgow, for laying and 
repairing telegraph cables in British waters, went down 
the Firth of Clyde on her official trial trip on Wednesday, 
the 10th inst. Measuring 240 ft. by 33 ft. by 18 ft. 2 in., 
she has been very strongly built, though not to any class, 
her design and internal arrangement being such as to 
require a distribution of strength considerably in excess 
of that which would be demanded for vessels of similar 
dimensions in the merchant service. She has a double 
bottom fore and aft, and is divided into five water-tight 
compartments. She is fitted with a pair of compound 
inverted cylinder engines of 1000 horse-power indicated, 
the cylinders being respectively 30 in. and 58 in. in 
diameter. There are two main boilers, each 14 ft. in 
diameter by 9} ft. long., and an auxiliary boiler 9 ft. 4 in. 
in diameter by 8 ft. 4 in. long. On the measured mile she 
attained a mean speed of 12 knots per hour, which was 
considered highly satisfactory. The vessel was con- 
structed from the designs of Mr. J. H. Ritchie, naval 
architect, London. 


On Saturday afternoon H.M.S. Amphion was suc- 
cessfully launched at Pembroke Dock. The Amphion 
is a second-class steel cruiser or despatch vessel of 
the Iris type. The building of the Amphion was com- 
menced in April, 1881. She has been constructed from 
designs furnished by the Council of Naval Construction 
at the Admiralty, of whom the chief is Mr. N. Barnaby, 
C.B. Her principal dimensiens are: Length, 300 ft. ; 
breadth, 46 ft. ; mean draught, 19 ft. ; displacement, 3748 
tons; indicated horse-power, 5000 tons. The ship is built 
entirely of steel. Her armament will consist of ten 6 in. 
breechloading guns, and eight Nordenfelt guns. The en- 
gines and boilers are protected by 14 in. horizontal or deck 
armour fitted near the water line. She is designed for a 
speed of 16 knots per hour. | Her crew will comprise 250 
officers and men. She is fitted by Messrs. Maudslay, Sons, 
and Field, of Lambeth, with two sets of horizontal com- 
pound surface-condensing engines of the direct-acting 
type, to drive twin screws, and the pressure will be 90 lb. 
per square inch, supplied by eight boilers, having in all 
twenty-four furnaces. The ship has been built under the 
supervision of Mr. T. G. Seacombe, foreman of the yard, 
under the direction of Mr. J. C. Froyne, chief constructor, 
and Mr. G. Malpas, constructor. The Amphion will be 
sent round to Devonport for final completion and outtit in 
Aoril. 
= On Wednesday, October 10th, the screw steamer Croma, 
built to the order of Messrs. Vent and Co., Quayside, 
Newcastle, had a very successful trial trip off the 
Northumberland coast. This vessel has been designed 
for the Atlantic and Indian trades and is a very fine 
specimen of the modern cargo steamer. The deadweight 
carrying capacity is 4650 tons, and the vessel left the 
Tyne with 4515 tons, her destination being Bombay. 
This is one of the largest coal cargoes that has been 
shipped on the Tyne. The engines are of 300 nominal horse- 
power, having cylinders 40 in. and 76 in, respectively, and 
a stroke of 48in., and were supplied by the Wallsend 
Slipway and Engineering Company, Limited. There are 
four boilers having together 6400 square feet of heating 
surface. During the trial the engines developed 1460 
horse-power and the average speed attained was 10 knots. 
The Croma is the largest cargo boat ever built on the 
Wear, and was constructed by Messrs. Joseph L. Thomp- 
son and Sons, of the North Sands Shipbuilding Yard. 


On Tuesday, October 16th, Messrs. A. M‘Millan and 
Son, Dumbarton, launched a handsome iron sailing ship 
of 1620 tons gross register, their own proverty, and named 
the MacDiarmid. 

On the same day the steel built screw steamer Ruby, 
the fifth vessel of the kind built by Mr. W. B. Thompson, 
Dundee, for the ‘‘Gem” line of that port, had her trial 
trip. A vessel of 1256 tons gross, with a deadweight 
carrying power of 1750 tons on a draught of 1& ft. ; she 
measures 235 ft. by 31.7 ft. by 22.4 ft., and is classed 
100 A 1 at Lloyd’s. Her engines are of 130 horse-power 
nominal, the cylinders having diameters of 25 in. and 
50in., respectively, with stroke of 42in., and they are 
supplied with steam at 100]b. pressure. She has two 
steel decks, both covered with wood, and she is fitted 
with three steam winches, Amos and Smith’s steam 
steering gear, Emerson and Walker's windlass, and 
various other appliances for rapid loading and discharging 
of cargo. 


The Crown of Arragon, an iron screw steamer of about 
2325 tons gross, and measuring 300 ft. by 37 ft. by 27 ft. 
6 in., was launched by Messrs. Scott and Co., Greenock, 
on Tuesday of the present week. Built for Messrs. 
Prentice, Clapperton, and Co., of the same port, she is to 
be supplied by her buiiders with engines of 250 horse- 
power nominal. She has been constructed under special 
survey to class 100 A 1 at Lloyd's, and to pass the Board of 
Trade survey for passenger certificate. 


On the same day, Messrs. Blackwood and Gordon, 


Port-Glasgow, launched the Condé En, an iron twin 
screw steamer measuring 182 ft. by 28 ft. by 9 ft. 6 in., 
for the Amazon Steam Navigation Company (Limited), 
of London. She will be supplied by the builders with 
two pairs of compound engines of 125 horse-power nominal 
(combined), and she is expected to attain a speed of 12 
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knots per hour. Accommodation will be provided for 
fifty first-class passengers, and she will have every con- 
venience for a warm climate. 

With the same tide, the London and Glasgow Engi- 
neering and Iron Shipbuilding Company, Govan, launched 
the Alicia, an iron screw steamer of about 2600 tons 
gross, for the Linea de Vaporas Serra, of Bilbao. A 
vessel of 345 ft. by 37 ft. by 25 ft. 9in., the Alicia is 
constructed to class A1(star) in the Liverpool Under- 
writers’ Registry and *1, 3-31.1. She will be fitted with 
compound engines of 300 horse-power nominal, thecylinders 
being 38 in. and 71in. in diameter, respectively, with 
piston stroke of 48 in. This is the fifth vessel built for 
the same owners by the London and Glasgow Company, 
and there is another on the stocks. 


struction. 


An iron barque, a vessel of 1300 tons, and named the 


Derry Castle, was launched on the same day by Messrs. | 


Dobie and Co., from the adjoining shipyard at Govan. 
She has been built to the order of Messrs. Francis Spaight 
and Sons, Limerick, and is intended for employment in 
the general trade. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
somewhat quieter last Thursday, there being an inde- 
cision to act pending the result of the miners’ cessation 
of work. Prices were weak at the close, and 3d. per ton 
under those prevailing at the close on the two previous 
days. 
at from 46s. 10d. down to 46s. 9d. cash, also at 47s. down 
to 46s. 104d. one month, buyers at the close offering 
46s. 9d. cash and 46s. 11d. one month, with sellers near. 
There were transactions in the afternoon at 46s. 9d. cash, 
also at 46. 11d. and 46. 10}d. one month ; and at the close 
of the market buyers were offering 46s. 9d. cash and 
46s. 11d. one month, with sellers near. Ihe market was 
exceedingly dull on Friday, and although there were only 
104 furnaces reported to be in blast—a reduction of 11 in 
all—prices declined 3d. per ton, the impression being in 
most cases those furnaces would again be blown in 
after certain necessary repairs had been made upon 
them. Over the week there was a decline of 1s. 3}d. per 
ton. Business was reported during the forenoon at 46. 8d., 
46s. 7d., and back to 46s. 8d. cash, also at 46s. 10d. down 


to 46s, 84d., back to 46s. 94d. one month, the close being 
buyers at 46s, 8d. cash and 46s. 94d. one month, and sellers 


near. Inthe afternoon there were transactions at from 
4is. 84d. down to 46s, 6d. cash, also at 46s. 95d. down 


to 46s. 74d. one month, and sellers at the close were asking | 


46s. 6d. cash and 46s, 8d. one month, with sellers near. 


Monday’s market was also very dull, and notwithstanding 
the large number of blast furnaces damped down or blown 


out, the fact of the public stocks showing no diminution, 


and the shipments for last week showing a decrease of 


A| 


Mr. G. S. Goodwin, | 
consulting engineer, Liverpool, superintended her con- | 


Transactions were reported on forenoon ‘Change | 


christ process. It is confidently expected that when the 
requisite repairs and alterations have been made most, if 
not all, of the damped-down furnaces will again be brought 
into active operation. A somewhat quieter demand for 
special brands is now reported, and prices are alittle lower 
in some instances than they were ; G.M.B. iron, however, 
maintains its value fairly well. Advices have recently been 
received from America, which state that no improvement 
need be expected fora time, as there is a considerable 
pressure to sell iron at lower prices- Flatness is still the 
rule in the hematite pig iron market, the demand show- 
|ing no signs of improvement. ‘The price for the usual 


| proportions of Nos. 1, 2, and 3 brands is 48s. per 
| ton f.o.b. at Cumberland ports. Last week’s shipments 


of pig iron amounted to 11,787 tons as compared with 
12,023 tons in the preceding week, and 14,199 in the 
corresponding week of last year. They included 1380 tons 
to the United States, 205 tons to Canada, 475 tons to 
| South America, 175 tons to India, 430 tons to Australia, 
| &c., 465 tons to France, 400 tons to Italy, 2068 tons to 
Germany, 1935 tons to Russia, 1305 tons to Belgium, 210 
tons to Spain and Portugal, and lesser quantities to other 
| countries. The stocks in Messrs. Connal and Co.’s public 
| warrant stores stood at 589,244 tons yesterday afternoon, 
as against 588,937 tons yesterday week, being an increase 
for the week of 947 tons. 

The Proposed Extension of Wick Harbour.—On Monday 
the Wick Harbour trustees had under consideration a 
motion to extend the new south breakwater as far sea- 
wards as the limits of deviation marked on a plan sanc- 
| tioned by the Board of Trade would permit. At a meet- 
| ing of fishermen previously held, this proposal was cor- 
| dially approved, and a deputation was appointed to 

memorialise the trustees in its favour. Upwards of a 
| hundred fishermen were present at the trustees’ meeting, 
| and presented a petition setting forth how the navigation 





of the harbour would be improved, and the stability of 
the breakwater secured, if it were carried outward to the 
| limits of deviation. On the other hand, it was contended 

that if the proposal were given effect to, the water inside 
| would be turbulent in rough weather ; and, besides, in 
| the construction of a complete scheme, which included a 
| breakwater on the north side, the expenditure of an addi- 
| tional 10,0007. would be entailed. After a long discus- 
| sion, it was agreed by eight to six to adhere to the line 

shown in the plan in the mean time. 


| 

| 

| Leith Dock Harbour Works.—The Leith Dock Commis- 
sioners have agreed to erect four new sheds on the north 

| side of the Edinburgh Dock, for the special accommodation 

of the Esparto grass trade, two for storage, and two for 

transit purposes. With portable hydraulic cranes and 
other machinery, the total cost will amount to 16,675/. Such 

cranes have not yet been brought into use in connexion 

with the Leith Docks. 


Official Inspection of the Tay Bridge Works-—Last Satur- 
day, Mr. Beaumont, Mr. Garnet, and Mr. James Cox, 
directors of the North British Railway Company, made 
an inspection of the New Tay Bridge Works, and 7 








fully 2400 tons, as compared with the returns for the | subsequently travelled by special train over the Arbroat 


corresponding week of last year, resulted in disappoint- 
In comparison with 


ment in a very marked degree. 


and Montrose line. Mr. Holmes, locomotive superinten- 
| dent, accompanied the directors durimg their inspection of 





those of last Friday, prices suffered a decline of 14d. per | the works. 


ton. On forenoon ’ 


46s, 


46s. 
with sellers near. 
at from 46s. 5d. down to 46s, 3}d., and back to 46s. 44d. 


cash, also at 46s. 64d. down to 46s. 5d. one month, with 
buyers at the close at 46s. 44d. cash and 46s. 64d. one 
Dulness was again the rule 
yesterday, and there was a further deeline in prices to the 
24d. per ton, the point reached being within 1d. 
of the lowest quotation touched during the recent depres- 
There were transactions in the forenoon market at | 


month, and sellers near. 
extent 


sion. 
from 46s. 44d. down to 46s. 24d. cash, also at 46s, 6d. 


Jhange there were transactions at | 
5hd. and 46s. 5d. cash, also at 46s. 74d. down to | 
46s. 64d. one month, and buyers at the close were offering 
5id. and 46s. 7d. cash and one month respectively, 
3usiness was reported in the afternoon | 


Curves of Stability of Steamers.—The question of de- 
termining the curves of stability of steamers before they 
are handed over to their owners—a matter which has been 
brought very prominently to the front by the inquiries 
regarding the disasters to the Daphne and the Austral— 
| is nowexciting a good deal of attention on the Clyde. 

On Monday of the present week the fine paddle steamer 

Signal, recently built by Messrs. Caird and Co., Greenock, 
| for the Northern Lighthouses Commissioners, was made 
| the subject of some interesting experiments in the Albert 
| Harbour in order to arrive at her curve of stability. It is 
stated that Messrs. Caird and Co. have always made it a 
rule to ascertain the curve of stability of steamers built 


down to 46s. 44d. one month, and at the close of the | by them before they were turned over to their owners. 


market there were sellers wanting 46s. 5d. one month, 
with buyers near. 
at from 46s. 3d. down to 46s. 14d. cash, also at 46s. 5d. 


down to 46s. 34d. one month, with sellers at the close 


asking 46s. 2d. cash and 46s. 4d. one month, and buyers 
near, 
market. In the forenoon business was done at from 
46s, 2d. down to 45s. 104d. cash, also at from 46s. 54d. 
down to 46s. 1d. one month, the close being sellers at 
46s. 1d. one month and 45s. 11d. cash, with buyers near. 
Transactions were reported in the afternoon at from 
45s, 104d. up to 46s. cash, also at 46s, 1d. and 46s. 14d. 
one month, and subsequently there were sellers at 
45s, 114d. cash and 46s. 1}d. one month, with buyers near 
Partly in consequence of the speculative demand having 
fallen away, the pig iron trade is in a somewhat anomalous 
condition ; but the agitation amongst the miners, com- 
bined with the action of many of the Lancashire coal- 


masters in agreeing to give the rise of wages sought for 


during several months, does not seem to have had much 
influence on the market. 
orders within the past week or ten days, but they have 
been mostly confined to regular members of the trade, who 
have been induced to take advantage of the low prices 
prevailing ; however, as soon as the buying ceases or the 
excitement passes off, the market inclines again to 
droop. <A further damping down of blast furnaces 
has taken place during the past week, the number 
how actually in operation being only 94, as com- 
vared with 113 at this time last year. Messrs. 
Villiam Baird and Co. are saidto have damped down no 
fewer than fourteen furnaces, eight at their Gartsherrie 
Works and six at their Ayrshire works. One has again 
been blown in at Glengarnock Iron Works, where prepara. 
tions are in progress for the adoption of the Thomas Gil- 


In the afternoon business was reported 


A lower range of prices was reached in to-day’s 


There have been good buying 





On the occasion of the trial of the Pateena on the follow- 
ing day, Mr. John Inglis, Jun., stated to the guests 
present that, in deference to the now general demand, the 
steamer had been ‘“‘inclined,” and that the position of 
her centre of gravity had been accurately ascertained. 
He further remarked that if the captain of the vessel 
desired a curve of stability to hang up in his chart-room 
it could be supplied (jocularly) as an ‘‘ extra.” 


NOTES FROM THE SOUTH-WEST. 
Pontypridd, Caerphilly, and Newport Railway.—On 
Tuesday Sir George Elliott, Bart., M.P., paid a visit to 
Pontypridd and Treforest, at both of which places he in- 
spected this new line, which is now rapidly approaching 
completion. 


Newport.—The condition of the steam coal trade con- 
tinues satisfactory. Although prices cannot be said to 
have materially advanced there is a marked firmness in 
uotations. The arrivals of iron ore have been limited ; 
che market, however, has remained without material 


ae 


alteration. There is no encouraging change in the iron 
trade. Last week’s coal clearances were 47,920 tons. 


| The quantity of iron shipped was 3566 tons to the follow- 
| ing destinations: Paysandu, 360 tons: Barcelona, 10 
| tons ; Galatz, 1400 tons: Genoa, 156 tons; Dieppe, 25 
tons; and Aarbus, 1390 tons. There were received from 
Bilbao 4100 tons, and from other quarters 3510 tons of 
iron ore. 


The Severn Tunnel Works.—Pumping operations at 
these works have been carried on with vigour and deter- 
mination. As the water is not now gaining in any percep- 
tible degree, it is fully expected that in a few days the 
recent inpour will have much subsided. Mr. C. Hawkshaw, 








of the firm of Sir John Hawkshaw and Son, the consulting 
engineers, who, after the flooding of the whole of the 
works in 1879, were appointed chief engineers, has 
visited the works, and came to the conclusion that in 
drilling the rock in the heading Audbrook, on the Welsh 
side, the men tapped a large body of water stored up from 
the spring which inundated the mine four years ago. 
The contractors state that even if in the course of three or 
four days it is found that additional pumps are required, 
and should it take some months to clear the mid tunnel, 
there will be comparatively little delay in the completion 
of the entire undertaking, owing to the fact that on the 
various other sections of four and a half miles there is 
ample employment for the whole of the 4000 men, whom 
they hope to have again fully employed in a few days. 
These other sections of the work will be pushed on, and 
when the water is pumped out of the middle section be- 
neath the estuary, all the force of men which can be 
utilised will be concentrated on that portion. 


Swansea.—The coal trade has continued active, all de- 
scriptions of steam coal having been in good request. 
The iron trade has been a little firmer, and the outlook 
for the winter months is considered more encouraging. 


Gas at Haverfordwest.—An inquiry was held at the 
Shirehall on Wednesday, before Mr. 8S. J. Smith, C.E., 
on an application intended to be made by the Town 
Council to the Local Government Board for sanction to 
borrow 1100/. for works of gas supply. Mr. Smith sug- 
gested that application should be made for 2000/., instead 
of 1100/., as that would give a margin for future contin- 
gencies, such as the removal of old pipes, &c. A formal 
report will be made by the inspector of the result of his 
inquiry. 

New Dry Dock for Briton Ferry.—It is expected that 
Briton Ferry will soon possess one of the largest dry 
docks in the Channel. The dock will have an entrance 
into the present floating dock and outer basin. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was again 
a large attendance on "Change at Middlesbrough, but like 
the previous week there was very little business trans- 
acted. Although the shipments of pig iron from this port 
had improved, the tone of the market was dull, and No. 3 
Cleveland was offered at 38s. 9d. to 39s. per ton for prompt 
delivery, 3d. to 6d. per ton less being accepted for delivery 
over the winter months. There are complaints that in 
all departments of the iron trade orders are withheld and 
the prospects do not improve as the season advances. 
Shipments to date amount to 46,500 tons, against 50,000 
tons at the same date last month. 


The Manufactured Iron Trade.—The manufactured 
iron trade is steady, but prices are rather easier. Ship 
plates for prompt delivery are offered at 6/. per ton and 
angles at 5/. 10s., less 24 per cent. at works. The mills 
are well occupied on orders for early delivery, but no 
fresh contracts of moment are being entered into for 
delivery ahead, and manufacturers are uneasy in con- 
sequence, and prepared to accept less money for orders 
three months hence. Bessemer pig iron is steady at 49s. 
per ton net for Nos. 1, 2, and 3 f.o.b. west coast ports. 





Shipbuilding and Engineering.—There is still the same 
briskness going on at the shipyards and engineering 
establishments on the northern rivers that has cha- 





racterised these industries all the year. A few orders 
| have recently been secured, but there is no disguising the 
| fact that fresh contracts for steamers cannot be obtained 
| at anything like the rate ofthe launches. Some splendid 
steamers have been floated on the Tyne, Wear, and Tees 
within the past fortnight. 


The Steel Trade.—The steel trade continues dull, and 
prices are low. Messrs. Bolckow, Vaughan, and Co., of 
| Middlesbrough, have given notice to several hundreds of 
| their workmen at the Eston Steel Works to terminate 
| their engagements. It is believed that the company in- 
tend to considerably reduce the number of hands they 
employ at Eston unless the men are prepared to accept 
lower wages. 


The Wages of Ironworkers.—The question of the wages 
of the ironworkers of the North of England will be brought 
before the Board of Arbitration next month, and it is 
expected that through the medium of the Board it will be 
quickly arranged without any stoppage of work. The 
workmen are taking steps to strengthen the Board, which 
has been productive of much good. 








Royat METEOROLOGICAL SocrEry.—The Home Secre- 
tary has acquainted the Meteorological Society that Her 
Majesty has been graciously pleased to grant it permission 
to adopt the prefix ‘‘ Reyal.” he society accordingly 
becomes the ‘*‘ Royal Meteorological Society.” To all 
workers in meteorology, whether Fellows of that society 
or not, this public recognition of the importance of the 
science cannot but be most gratifying. 

Tue Otro Gas ENGINE.—We learn that in the action 
of ‘* Otto v Ashbury, Sumner, and Co.,” ‘* Ottor. 
Ogden,” and ‘‘ Otto v7. Bickerton and Co.,” all of which 
were brought by Mr. Otto to restrain infringement of his 
Patent No. 2081, 1876, the respective defendants have sub- 
mitted to orders for a perpetual injunction in terms 
similar to those of the judgment given by Court of Appeal 
in favour of the same plaintiff in the action of ‘‘ Otto x. 
Linford,” and further that in the similar action of ‘‘ Otto 
v. Whittaker” judgment has also been obtained for an 
injunction. 
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THE WESTINGHOUSE AUTOMATIC BRAKE. 
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We continue above the series of illustrations of 
the latest form of the Westinghouse automatic brake 
apparatus which we commenced last week. Fig. 1 
is a half sectional elevation of an Sin. double piston 
brake cylinder, the size used for ordinary carriages of 
from 6 to 12 tons weight. Air is admitted between 
the two pistons, which are thrust outwards with equal 
force, compressing the spiral springs. Upon the air 
being allowed to exhaust the springs push back the 
pistons and release the brakes. No glands or stuffing- 
boxes are required. A leakage groove is cut in the 


cylinder from one side of the piston to the other to | 
prevent the brakes being applied by leakage; when | 


the compressed air is admitted rapidly the pistons 
move past the groove and the air is retained. 

Fig, 2 is an 8 in, single-piston cylinder of the same 
general design as the above. In some cases itis neces- 
sary to attach the automatic brake to vehicles already 
fitted with hand or other brake gear. To save the 
expense of alterations, single-piston cylinders are then 
employed. 

Fig. 3is a6 in. driving wheel brake cylinder. 
is admitted above the piston, and the brakes are 


ip 








EEE 





Air 


Fic. 4, 
released by the spring. There is no gland or stuffing- 
box. 

Fig. 4 isal3 in. vertical cylinder of the kind used 
for tenders and driving-wheel brakes when operated by 
a rocking shaft. It admits of being easily connected 
to the hand brakes, and the trunk piston permits the 
use of very short connecting-rods. The air enters at 
the upper left-hand corner. 








THE ELECTRIC LIGHT AT THE MAGASINS 
DU PRINTEMPS. 

Some time since (see ENGINEERING, July 27, 1883), 
we published a detailed account of the very extensive 
and varied electric light installation at the Magasins 
du Louvre. We this week give the particulars of 


| lighting a similar establishment—the Magasins du | 


| Printemps—for which we are indebted to our contem- 

porary Le Génie Civil. It will be remembered that 
| the Printemps was destroyed by fire on March 9, 1881; 
in July following the foundations for the new buildings 
| were laid, and the first section of the establishment 
| was completed just a year ago, Last March the second 





portion—the galleries giving on the Rue de Provence 
—were opened, and the third part is being con- 
structed. As may be imagined, the electric light in- 
stallation will be one of great importance ; it will 
absorb 500 horse-power furnished by four Corliss 
engines of 125 horse-power each. The systems em- 
ployed are: The Jablochkoff candle (the 4 millimetre 
size) and the Maxim incandescence lamp. Later it 
is intended to add are lamps, as well as Swan and 
Edison lamps. The Société I’Kclairage Electrique, 
which has carried out this work, employ for the 
candles, the auto-exciting Gramme machines, type 2, 
and the workshop type continuous current Gramme for 
the incandescence lamps. 

The engines and electrical generators, which now 
supply altogether 160 Jablochkoff candles and 125 


, Maxim lamps, have been placed in corners of the base- 
| ment of the building where they do not interfere with 


the business of the establishment ; in one place a port- 


| able engine has been placed, in another a fixed engine ; 


in a word the greatest care has been taken to make the 
best use of the limited space available in an establish- 
ment where there is never sufficient room for its own 
requirements, On the side of the Rue Caumartin (see 
Fig. 1) is the first engine-room. in which are three 
Weyher and Richemond portables, two of 20 horse- 
power and one of 25. The first of these feeds twenty 
are lamps, the second, besides arc lamps, supplies 
twenty Maxims. The third engine drives an alter- 
nating two-current machine and excitors, and furnishes 
the current for forty-eight lamps. On the Rue du 
Hane there is a second, and more interesting power 
station. A horizontal engine of 80 horse-power drives 
a generator (workshop type) for thirty Maxim lamps, 
and five auto-exciting machines, of which four only are 
at work, the fifth being held in reserve, and able to be 
put in action at any desired moment, to replace any one 
of the other four. A high-speed motor was absolutely 
necessary on account of the limited space available, 
and MM. Schneider, of Creusdt, who are constructing 
the permanent machinery, have laid downprovisionally 
a Porter-Allen engine driven at 245 revolutions per 
minute. Here there is also a Weyher and Richemond 
portable, which drives a twenty-light machine, and an 
excitor for thirty lamps. These two last-named en- 
gines are supplied with steam by two Belleville inex- 
plosible boilers, each of 50 horse-power, and they give 
together 110 horse-power. 

In the Magasins du Printemps, as in the Louvre, 
besides regularity and safety in working, which are 
indispensable, the light employed must fulfil a series 
of very different conditions. It will be remembered that 

| in an auto-exciting Gramme, type 2, the light is divided 
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into four circuits, each of five lights. If from any 
accident one candle becomes extinguished, the circuit 


is interrupted at that point, and extinction takes place | 
on the entire circuit ; for relighting it is necessary to | 


shift over the commutators of the five chandeliers. As 
it was absolutely essential that no part of the esta- 
blishment should ever be thrown suddenly into dark- 
ness by the stopping of a machine, or the interrup- 


tion of a circuit, these latter, which are numbered from | 


1 to 33, are crossed, that is to say, that in a gallery 
where there are two lines of light, each of the succes- 
sive lamps are fed by different machines, and taking 
four :amps at the angles of a rectangle, one pair dia- 
gonally opposite are on an even, and the other pair 
on an odd circuit. This arrangement has been pre- 
served throughout the installation, so that if a stop- 
page occurs, only one-half the lights are extinguished. 


r . 
The same number of candles are not placed in all the | 


holders, It is assumed that at nightfall during the 


winter, half the maximum light will be sufficient for | 
an hour or so ; the lamps first lighted for this purpose 
are therefore furnished with six candles, which are on 
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but not more than is absolutely necessary. This 
problem has been solved, imperfectly perhaps, but very 
simply, by the arrangement shown in Fig. 2. In each 
room all the conductors M and M, which carry the 
current from the auto-exciting machines, are brought 
in pairs to the two terminals H H, which, by means 
of the copper screw G G, passthe current through two 
rows of sockets A A let into the oak table J. These 
sockets have no electrical communication with each 
other. The wires F coming from the lamps are care- 
fully numbered and their ends connected to two 
copper plugs C C', slightly coned at the lower end, 
and, at the upper, fitted with ebonite handles, on 
which are stamped the number of the circuit to which 
they are connected. It will be readily seen that 
with a double contact of C with A, the current 
from any desired machine can be sent through 
the wire. But it was not desirable to have an 
day, a part of the staff remains to do supplementary | 80 horse-power engine at work for a few lamps 
work, packing, forwarding, &c., sometimes in one} only, and for this reason eight wires have been 
part of the building, sometimes in another; for this | introduced by which the two engine-rooms can be con- 
| purpose a certain amount of light is always required | nected; by this arrangement one dynamo can be 


the even circuits, supplied by the four portables. The 
odd circuits, which are only in use from 5 to 9, have four 
candle chandeliers, which are ample for all purposes. 
In the basement the arrangement is different. There 
also the circuits are crossed. But there is only one 
line of lamps, and as they are in use from 8 A.M. to 
9 p.m., there are placed side by side in each case 
two chandeliers, one for six, the other for four 
candles, a sufficient supply for the day, the second 
holder being switched on when the first is burnt out. 
It would seem more simple to have used only one 
holder with ten to twelve candles, but the arrangement 
adopted insures the continuity of lighting, since if an 
accident happens to one of the circuits the other is at | 
| once ready to start, and nothing short of a breakdown 
of the engines and generators could throw the place 
into darkness. 

When the establishment is closed at the end of the 
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employed to light any desired part of the magasins. 
This system has one inconvenience; the circuit is 
interrupted, every time the plugs C C are shifted, re- 
sulting in a momentary extinction, and a loss of pieces 
of candle varying in length according to the time when 
the change is made. Despite this drawback, however, 
the system works well. 

The installation of incandescence lamps is far 
simpler, because no circuit permutations have to be 
attended to. At first the thirty lamps of one machine 
were placed in derivation, one by one, and divided in 
two sections of fifteen, in order to obtain a better 
distribution of light. This system had, however, 
a serious drawback. If the conductors were short- 
cirenited, all the lamps in the section where the 
accident occurred, went out, since’the current ceased 
to flow through the lamps. Although inconvenient, 
such an extinction in itself was not serious, but the 
reduction in resistance threw extra work on the 
next section of the lamps and broke them down. 
This was obviated by arranging the lamps on 
derived circuits and in pairs, so that if the wires 
of one lamp be short-circuited, the adjacent one 
burns out and breaks circuit, without interfering 
with the others. The safety circuit breaker employed, 
shown in Figs. 3 and 4, has littlenovelty in it; it consists 
of a lead wire A traversed by the current ; a slip of wood 
B, pressing on it, holds it in contact with the copper 
plate connected to the circuit wires, the lead wire, 
which varies in size with the number of lamps, burn- 
ing out if the strength of the current exceeds the 
normal. To reduce as far as possible the time of 
an extinction, a supplementary circuit or second 
circuit breaker is introduced (Figs. 5 and 6). The 
current enters at X, and leaves at Y after traversing 
the wirea. If this melts, a plug isinserted at D, and 
the current flows through 6; by placing a second plug 
at E, the current will traverse c, and as it rarely 
or never happens that three circuits burn out the same 
night, no serious extinction can take place. Toa large 
extent the same system of crossing the circuits has 
been adopted, and in some parts of the establishment, 
as in the ladies’ dining-room, the current is supplied 
by three engines and dynamos. Where this has not 
been done, the incandescence lamps are used as supple- 
mentary to the Jablochkoff candles. The latter are 
used for the purpose of general illumination, the 
former by booking clerks, cashiers, &c., and they are 
mostly mounted on portable stands, so that they can 
be shifted like an ordinary reading lamp. 

The work of fixing the great number of wires re- 
quired by this installation was made easier from the 
fact that the whole of the framing is of iron. The 
wires are taken through hollow columns, specially 
made with this object. Horizontally they rest on the 
flanges of the joint carrying the ceiling, being held in 
place by wooden bridges. It is needless to say that 
the greatest care has been taken in the insulation of 
the wires throughout. 

The cost of this installation will be of course some- 
what high owing to the fact that so much temporary 
work had to be done, and that many changes must be 
made in the permanent installation. For the same 
reason the cost of working has been high, but even 
under the present disadvantageous conditions it is 
cheaper than gas. The following Table shows the 
cost of working during the months of March and June. 
They have been selected as types, because during 
March the mean price of lighting for the year is at- 
tained, and inthe month of June the cost per unit of 
light is at a maximum : 

Nature of Outlay. March. June. 
£ £ 
128 60 

7.2 6 
36 36 
54.64 


Cost of candles 
Breaking globes a se 
Ordinary labour: Engineers 
‘ aA Firemen 
Supplementary labour : 
Engineers # 
Firemen .. 
Rent for machines 
Stores Be ~ ~ 
Incandescence lamps burnt 
out at 8s... re es 
Coal consumed for Jabloch- 
koff candles... Ph 67.20 
Repairing eleven chandeliers Mee 
Total expense... oe -. 469 
Approximate cost of incan- 
descence lamps_.... aes 39.24 
Balance of cost to Jabloch- 
koff ... see 
Hours of lighting 


13.68 
8.56 

88 

43.76 


14 


339.32 
30.36 


308.96 

11,500 
d. 

6.53 


26 


429.76 
21,000 
d. 
Cost per lamp per hour 4.89 
i carcel ,, Kas 192 
The present installation being only temporary, the 
engines, shafting, dynamos, &c., were let out by the 
Société l’Eclairage Electrique at a rental of 88/. a 
month. ‘The staff employed is distributed as follows : 
Each portable engine has a fireman, who also looks 
after the dynamos that it drives ; the 80 horse-power 
engine requires a mechanic, and the five auto-exciting 
machines belonging to it have a man to look after 
oiling, &c.; the Belleville boilers have one fireman. 





The superintendence of the lighting, the shifting of 
the candles, and the changes during work give employ- 
ment to three men, who also clean up the electric 
generators every day. Each man on an average looks 
after fifty-three Jablochkoff candles and forty Maxim 
lamps. 

It will be evident that under existing conditions it is 
impossible that the work of lighting should be carried 
on with economy, and it is not possible to separate 
accurately the cost belonging to each system, since the 
same steam power is employed for the candles and 
lamps, and also for various other purposes, raising 
water, heating, &c. Still the figures given in the pre- 
ceding Table may be taken as aboutright. The hours 
during which the Jablochkotf candles are burnt are as 
follows : 

10 candles, from 8a.m.to 9p.m. =180 hours. 
5 p.m. to 11 p.m. =120 Py 


” ” A rk 
5p.m. to 9.15 pxm,=55 


130 99 ” 
Hours per day ... 802 

The cost of each Jablochkoff candle per hour is the 
same as that of 10 gas burners of 5 ft. each, taking the 
present price of gas in Paris, but as the light given is 
considerably more than is afforded by 50ft. of gas 
burnt per hour, it follows that even under the present 
most disadvantageous conditions, a considerable 
economy is effected. When the installation is made 
permanent this saving will be far larger, to say nothing 
of the great benefit conferred on the employes, the re- 
duction of risk from fire, and the absence of damage to 
the delicate and costly stock which the Magasins du 
Printemps contain. 





DOW'S STORES, BROOKLYN, NEW YORK. 

AmoncG the numerous storage warehouses and grain 
elevators that line the Brooklyn water front, opposite 
New York City, receiving grain from the West in 
barges through the Erie Canal and Hudson River, 
Dow’s stores at South Ferry stands prominent as the 
largest scientifically constructed elevator of its kind in 
the world. It was designed especially to include rapid 
transfer and handling of grain, with large storage 
capacity. It consists of a brick building 600ft. in 
length by 100ft. in width, surmounted by three towers, 


and connected with a bridge extending for 600 ft. along | 


the pier. 

The engine and boiler houses are separate from the 
main building ; the former is 94 ft. long, 43 ft. wide, 
and 25it. high, built entirely of brick, the roof sup- 
ported on iron beams. The chimney is 14 ft. Sin. 
square at the base, resting upon a masonry foundation, 
under which are 225 piles, and surmounted with a 
cast-iron cap at a height of 175 ft. The ten boilers are 
arranged in one line through the building in groups of 
five each, set in a foundation of brick and masonry 
supported by 184 piles. They are of the return tubu- 
lar pattern, 15 ft long, 5 ft. diameter, each containing 
sixty-six 3in. tubes. A brick flue at the back connects 
with each, leading into chechimney. They are fed with 
two small duplex pumps, and two injectors. In front 
of the chimney, between the groups of boilers, stands a 
large compound duplex pump, which, with a similar 
one in the engine-room, forms the fire service of the 
elevator. Water pipes connect with every part of the 


house, and one pump is in constant operation, causing | 


a circulation through them. These pumps are capable 
of throwing six streams of water over the towers at 
once. Steam is collected from the boilers and con- 
veyed to the engines through a 12in. wrought-iron 
ipe. 
The engine-house adjoins the boiler-house, its upper 
part connecting with the main building. On its river 
side are the company’s offices. It is 50 ft. square, and 
148 ft. high, divided into nine stories, secured and 
braced above the engine room by twenty-eight vertical 
lines of posts. A hydraulic passenger elevator, pas- 
sing up through one corner of the engine house, affords 
access to its upper stories, to the roof of the stores, 
and to the three towers upon it. The engine room is 
28 ft. high, its ceiling supported by iron columns. 
There are two simple condensing engines of 28in. dia- 
meter of cylinder, ‘and 48 in. stroke, with four fly- 
wheels, 18 ft. diameter and 48 in. face, turning at 
90 revolutions per minute. Theair pumps are worked 
by a separate engine, the cylinder of which is 12 in. 
diameter, and 16 in. stroke, with two flywheels, 7 ft. 
in diameter. These engines are raised on brick and 
granite foundations 7ft. above the floor, at which 
level an iron grating covers the room, thus permitting 
all the pipes and connexions under the engines to be 
easily examined and kept in order. The engine room 
is connected with every part of the building by tele- 
phones, and an electric annunciator of fifty bells, and 
the signal arrangements throughout the house are of 
the most perfect description. The engines work at 
about 851b, pressure, giving 1170 indicated horse- 
power. They may be used separately or together. 
From the flywheels four seven-ply Para rubber 
belts are carried vertically through the house, 
passing over 5 ft. idler pulleys on the second 
floor; which form the stretchers for them, One 


belt turns a shaft carrying a wire-rope sheave, on the 
third-floor, giving power to store No. 5, through 
another sheave, connected by a wire-rope, on the 
outer store wall, The other three belts go to the top 
floor of the engine-house, there passing over 1] ft, 
pulleys, whose centres are 105 ft. above the engine 
centres. These turn 8 in. hammered iron shafts which 
extend through the engine-house, and along an iron 
trestle built over the roof of the store No. 7, a distance 
of about 20ft., the shafts decreasing gradually in size 
from the driving pulleys. On these shafts there are 
six wire-rope sheaves 13 ft. in diameter making 150 
turns a minute, carrying wire-ropes ? in. in diameter 
for the transmission of power; two of these go to 
tower No. 5, two to tower No. 2, and the remaining 
pair to the dock tower. Owing to its close proxinity 
to the trestle, tower No. 8 is connected by belts, pass- 
ing through a light bridge. The main countershafts 
are in sections, connected by friction clutches, which 
permit the sheaves to be used separately, and the 
method of coupling is so perfect, that the engines may 
attain half speed, and then all the machinery be 
thrown into gear without undue strain upon the 
shafts. 

The main building is divided into nine compartments 
or stores, 66 ft. Shin. by 100ft. separated by heavy 
partition walls of brick, the only communication be- 
tween them being the openings for the passage of con- 
veyer belts ; these are closed by heavy cast-iron doors, 
held up by ropes, which in the event of fire would 
drop and protect the openings. The floors are of 
concrete ; the doors and windows guarded by iron 
shutters. Six lines of grain-conveying belts run 
through the entire length of the stores, power being 
applied to them in the centre store No. 5, from the 
wire-rope gear previously mentioned ; the belts run 
in either direction, at will. To support the bins in 
each store twenty-eight piers of masonry are built on 
groups of piles—twelve under each—on which stand 
ld in. by 14in. posts, in four rows, each post lagged 
by four Sin. by l4in. timbers, these latter diverging 
at an angle of about 60deg. near the top, forming 
braces. Ata height of 20ft. these posts and braces 
support girders, crossing the stores in both directions ; 
on these rest the bins. From these posts, others 9 in, 
by 9in. pass up through the corners of the bins, to 
which they are secured by iron bands, remaining un- 
affected by the vertical movement of the bin stuff from 
shrinkage, and sustain the roof and towers above. 
The bins are 12 ft. square and 52 ft. deep, built up of 
2in. by Sin. planed boards, the walls decreasing in 
thickness toward the top to5in. and4in. There are 
forty bins in each store, 360 in all, every one being 
used for storage; through eight the lofters pass, and 
|some are divided horizontally for shipping bins ; one 
| hundred are subdivided, and used for special pur- 
poses. Ladders are built in their corners, and over 
| them are platforms and gangways for the convenience 
lof the men working above; 5,000,000 ft. (b.m.) of 
spruce were used in their construction. The bottoms 
incline to valves in the centres, from which hang 
movable spouts through which the grain is delivered 
to the conveyor belts on the floor, the lower one being 
placed in a small portable hopper over the belt. 

On the main building three towers are placed above 
stores Nos. 2,5, and 8 respectively, the first being larger 
than the others, its base measuring 72 ft. in width by 
| 65 ft. in length, the sides tapering to the roof which is 
53 ft. by 32 ft. Towers No. 5 and No. 8 measure at 
the base 62 ft. in width by 47 ft. in length; at the 
roof 32 ft. by 28 ft. On the corner posts of the bins 
are laid stringers carrying cast-iron bases to which are 
secured the lower ends of the framework of the towers. 
This frame is formed principally of channel irons, 
thoroughly braced and secured, the floors being sup- 
ported by upright latticed posts, and cross I beams. 
The framework is covered with wood sheathed on 
the outside with tin. Fire ladders ascend to the top 
of each tower, with balconies and stand-pipes at the 
windows. The first floor of tower No. 2 contains the 
two cleaners and their blowers; the second, the main 
countershafts and wire rope sheaves; the third, the 
garners under the scales and the spouting platforms ; 
the fourth, the weighing machines; and the top floor 
the lofter heads. The towers are 102 ft. high above the 
bins. On each side of the tower No. 2 are two 13 ft. 
diameter wire-rope sheaves, supported on a frame of 
14 in, by 14 in. timber, secured to the iron framework 
of the building. They receive cables directly from the 
trestle, a span of 320ft., one of each set giving motion 
to the tower’s machinery, the other connected by a 
countershaft to a third sheave of same size, on each 
side, carrying the dock tower cables over a span of 
328 ft. Four ‘‘ lofters” or elevating tubes, 176 ft. 
long, rise from the ground floor of the building to the 
top of the tower, their bases resting in water-tight iron 
tanks 8 ft. below the floor level, the tanks being sur- 
rounded by the masonry of the piers, and each sup 
ported on six piles. Grain is thrown into the hoppers 
in the tanks from the conveyor belts, entering the 
lofters by suitable valves. Above the hoppers and 
machines for throwing the grain off the belts, is a long 











platform to which signal wires converge, where these 
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machines are worked, and the flow of grain into the 
lofters directed. The narrow sides of the lofters are 
vf wood, the wide of plate iron, the elevating belts 
are of five-ply rubber, 24 in. wide, and on them heavy 
tin buckets 23 in. long, 8 in. wide, and 6 in. deep, are 
bolted 14 in. apart. This bucket belt passes around a 
drum 30 in. in diameter, arranged with a stretcher in 
the foot of the lofter ; and over a pulley 5 ft. 6 in. in 
diameter at its head; this latter turns on a short 
movable shaft which can be raised or lowered by 
suitable levers. Directly beneath it is a paper pulley 
composed of discs of paper built up under 700 tons 
pressure, the ends secured by heavy caps and steel 
bolts ; this revolves on the main countershaft, which 
passes through all the lofter heads, they being arranged 
in line with it. By lowering the upper pulley carry- 
ing the bucket belt, motion is imparted to it by friction 
with the paper pulley. Besides the four long lofters, 
there are four short ones, whose bases are placed upon 
the stringers above the bins, with wooden receiving 
hoppers built up around them, these being used for re- 
lifting grain that has descended through the weighing 
and cleaning machines. In towers Nos. 5 and 8 there 
are two long and two short lofters of similar dimensions 
and arrangement to those already described. From 
the lofter heads swinging iron spouts lead into receiv- 
ing hoppers, under which the four weighing machines 
stand in line along the weighmaster’s plattorm. The 
weighing hoppers are of wood, square, with inclined 
bottoms, each containing two hundred bushels ; the 
surplus grain is held by the hopper above, and a 
similar one below, during the adjustment of weight. 
(7'o be continued.) 


ELECTRIC LIGHTING NOTES. 

Tue Electric Lighting Contract and Maintenance 
Company (in liquidation) held its final meeting on 
October 1, There have been two dividends paid to the 
shareholders by the liquidators, in which they have re- 
turned the whole of the subscribed capital, less 44 per 
cent., and looking to the quoted prices of many of the 
electrical companies’ shares there can be little doubt 
that the shareholders must in consequence experience a 
feeling of gratitude towards their directors. The 
company was floated with the avowed object of fur- 
nishing electricity in the same way that gas com- 
panies distribute gas, and for many months it spared 
no pains in seeking for contracts or for a suitable open- 
ing for the establishment cf a central station, but after 
it became apparent that there was no remunerative 
field for this kind of business the directors advised a 
voluntary winding-up. Of course they received 
numerous offers of the sale of patents, but under the 
advice of their engineer they wisely refused them all, 
and consequently their assets have returned nineteen 
shillings in the pound, which is probably more than 
they would have done if they had included any grants 
of patent rights for electric lamps or dynamos, 


The Edison electric light has been installed on board 
the fine new passenger steamer Pateena, built and en- 
gined by Messrs. A. and J. Inglis, Glasgow, for the 
Tasmanian Steam Navigation Company, of Hobart 
Town. The construction of the vessel was carried out 
under the supervision of Mr. H. R. Robson, who 
placed the electric lighting under the direction of Pro- 
fessor Jamieson. F.R.S.E., of the College of Science, 
Glasgow, who drew up the specifications and inspected 
and tested the work. The Edison dynamo, of L type, 
is driven by a patent Westinghouse engine made by 
Messrs. Alley and McLellan, engineers, Glasgow. 
The peculiarity of this engine is that there are 
two single-acting inverted cylinders with deep pistons 
coupled direct to the connecting rods ; the whole of the 
working parts below the cylinder being encased in an 
oil-tight tank with a very complete and perfect system 
of lubrication. The stroke is extremely short, the 
engine occupies very little space, and runs with great 
steadiness, freedom, and economy of steam at from 
500 to 700 revolutions per minute, a speed which for 
several reasons, is as high as is advisable to employ 
for dynamos on boardship. The engine shaft isextended 
and connected direct to the dynamo spindles, thus 
doing away with all friction gearing or belting. The 
total space occupied by the engine and dynamo 
on board ship is only 8 ft. fore and aft by 3 ft. 6 in. 
athwart, and 5ft. Gin. high; they are placed on 
the same floor as the main engines so as to be under 
the supervision of the engineer on watch. The 
switches regulating the various sections of the ship, 
such as saloon, cabins, engine-rooin, &c., are all placed 
close to the dynamo in a handy position. The main 
conductors are strands of seven No. 16 copper wire, 
made by the India-Rubber and Gutta Percha Com- 
pany, and have telegraph insulation equal to 100 
megohms per 1000 yards at 60 deg. Fahr. The leads 
throughout the whole ship have been kept apart by 
grooved wooden scantlings. ‘There are 160 lamps in 
all; those on the saloon are hung independently 
from the sides of main oil lamp pendant chandeliers, 
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Ground-glass globes are employed, and the 
work is of artistic design. There are several other 
installations of the kind in progress in Glasgow. 
NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 4, 1883. 
Tue long-looked for drop in American pig iron has 
taken place, and the iron interests breathe more easily. 
The fall demand has been withheld for several weeks, 
because of the belief that September prices could not be 
held, and that a drop was inevitable, because stocks 
were large, producing capacity in excess of demand, 
and foundry irons 50 cents to 1 dol. per ton above 
their proper relation to forge iron. The drop was 
inaugurated this time, as last, by the Thomas Iron 
Company reducing the price of No. 1 a dollar, or, 
from 22 dols. to 21 dols. No. 2 remains at 19 dols. to 
20 dols. Forge irons have not been reduced, but 
shadings from quotations are quite common, and prices 
for some grades have fallen to 16.50 dols. from 17 dols., 
17.50 dols. and 18 dols, are the highest prices asked 
for standard brands. Notwithstanding this marked 
reduction all around buyers do not seem anxious to 
take advantage of the decline, and are waiting for 
further weakness, or for a blowing out of furnaces 
which would point to a restriction of production. 
From twelve to twenty furnaces will probably blow 
out in Eastern Pennsylvania, for, at current rates, it 
is impossible for the present capacity to remain in 
operation. Current consumption is not sufficient to 
justify the present output, and buyers still refuse to 
purchase for more than current requirements until 
supply and demand are more nearly equalised. 21 dols., 
19 dols., and 17.50dols. may be quoted as average 
prices, but business is confined to from 100 to 500 ton 
lots. Numerous inquiries are in hand for Bessemer in 
1000 ton lots at 21 dols. Spiegeleisen has sold to the 
extent of 5000 tons, at 30 dols. to 30.50 dols. for 20 per 
cent. Some of the muck bar mills are sold up. The 
poorest makes sell at 33 dols., and the best at 34.50 dols. 
Merchant bar has declined still farther, and the market 
is in a very unsatisfactory condition. Demand has 
fallen off, business is of a retail character, the mills 
running full, and western iron is coming into Eastern 
and Middle Pennsylvania at 2 cents, and some offers 
have been known of as low as 1.90. Retail lots of 
refined sell at 2.15, and common at 1.75 to 1.80. Car 
building requirements are sufficient to keep the mills 
busy on common. Skelp is in fair demand. Small 
lots of plate and tank are moving at 2.35 for boat 


metal | circular vernier, as it performs the same fun 





ctions in 
regard to adjustment as are done by the sliding jaws of 
vernier calipers. This is believed to be the first instance 
on record where the vernier has been adapted to circular 
action. The circle of holes drilled through this cylinder 
is made to connect with a series of holes drilled in the 
inner part of the block into which it fits. 

“Turning to Fig. 2, the circle of figures seen inside 
the dial represents the number of the holes beside them ; 
the outside figures are the numbers of the holes inside the 
block. As the block now stands, hole 1 is connected with 
hole 25, and the narrowest part of the eccentrically 
bored cylinder—which acts as a bushing for the shaft—is 
on the top, and the die-bar will receive its greatest travel. 

3y turning the dial a very slight distance, so that the pin 
will go into the next hole, the throw of the die-bar will be 
reduced +5; in, which is the smallest variation this 
press is made for. Two holes will reduce the travel 
4; in., and soon till the thick part of the eccentric gets to 
the top, which exhausts the adjustment. Whatever may 
be the position of the dial, one outside hole will coincide 
with one inside hole and no more, and the relative posi- 
a of the holes will be indicated by the figures being in 
ine. 

**The extremely fine graduation of movement ren- 
dered possible by this invention is found to be very 
valuable in the production of certain qualities of work. 
In stamping thin gold watch-cases, for instance, a dif- 
ference of , 75; in. in depth is often of the greatest con- 
sequence, and marks the distinction between good and 
inferior work. Yet, until this differential vernier adjust- 
ment was invented, it was found impossible to regulate 
the movement of a stamp by exact thousandths of am inch. 
This method can be extended to regulate a stamp to the 
isboo in. if necessary. As an example of the accuracy 


| of this adjustment, a thin piece of paper can be placed on 


|a steel block and cut with a sharp cutter without in- 





plate, 3 for shell, and 4 for flange, with } more for | 


small lots. No heavy transactions have taken place 
in sheet, and concessions of $ cent have been heard of. 
Galvanised is active at 45 percent. off. Bridge plate, 
2.30 to 2.40; tees, 2.75; beams and channels, 3.50. 
Sales, 2000 tons during the week, in large lots. Orders 
for between 3000 and 4000 tons have been heard of 
and will be placed before the close of the month. Steel 


rails are wanted in 5000 and 10,000 ton lots at 36 dols.; | cause serious damage by destroying valuable work. 


| 


| 


| 


| system will be found especially useful. 


}and at the right on Fig. 2. 


juring the edge of the tool. 
the press confined to such fine work as watch-cases 
and escapements. Dies making an impression of 15 in. 
by 20 in. can be worked without injuring the press 
for fragile operations. The feature of accurate pressure 
is sometimes almost as valuable for heavy work as it 
is for the finer manipulations. It is important to get the 
pressure on metal just the right tension for disintegrating 
the sheet so that it shall remain in shape, otherwise it 
has a tendency to buckle in spots. 

‘*The same principle of vernier adjustment can be 
applied for rolling metal. Where precious metal sheets 
are required of an exact thickness, it is expected that this 
The change of 
length due to variations of temperature can be compen- 
sated for promptly by this press, for changing the length 
of die-bar movement takes only a minute or two, and the 
extent of the change made is always understood. 

‘* The vertieal brace rods for stiffening the press are 
solid. They are expanded by heat to reach over the 
holding lugs, and on cooling they take a firm hold that 
makes a most substantial job. Lost motion in the guides 
of the vernier block can be taken up by the screws on top 
The clutch for connecting 
the shaft, which gives motion tothe die-bar, with the 
power ‘wheel has certain excellent features about it for 
throwing the press out of gear with certainty. This is 
an important point, for one stroke too much would often 
The 


Nor is the operation of 


sales of 100 to 2000 ton lots have been made at 37 dols. | arbor of the power wheel connects with the main shaft 
Makers are firm, and decline to yield to buyers’ views. | by a heavy collar on the latter, and they are held in gear 


An active inquiry for small lots is reported. Old rails 
are wanted in 1000 ton lots at 23 dols. for tees, and 
25 dols. for double heads. The active demand for 
nails during the week has depleted stocks of nails 
somewhat, and mills are busy making up assortments. 
Stocks of foreign irons in bond, 12,290, against 11,818 
September !st. 


SEYMOUR’S DIFFERENTIAL VERNIER 
PRESS. 

WE reproduce from our contemporary, the American 
Machinist, the particulars and illustrations of a stamping 
press with a new form of vernier adjustment for regulat- 
ing the travel of the die, which has beendesigned by Mr. 
James M. Seymour, and which has lately been very 
successfully introduced in the United States. Respecting 
this press, which we illustrate on page 364, our contem- 
porary says: 

“* Hitherto it has been almost impossible to adjust a 
press close enough for delicate work, hours often being 
expended in getting the dies to the required movement. 
Sub-presses and other complications have generally been 
resorted to with a view of obtaining an approximation to 
accuracy, but even then the results were not satisfactory, 
guess work and the skill of the operator having much to 
do ,with the success of an adjustment. The press illus- 
trated herewith enables the operator to regulate the travel 
of the stamp just as closely as distance can be gauged by 
micrometer calipers. 

‘* Fig. 1 gives a full view of the press in working order. 
Fig. 2 gives a distinct view of the differential vernier as 
it appears at work on the end of the stamp-operating 
shaft. The small dise that appears in the centre of this 
figure is the end of the driving shaft, and is a journal 
on which the differential vernier block moves. This journal 
is not turned true to the axis of the main shaft, but a cer- 
tain distance away from the centre, which, in this case, 
is 2 in., so that it acts as an eccentric, imparting vibratory 
motion to the rectangular block by its revolutions. 

‘*The rectangular block, which appears in Fig. 3, 
consists of two parts that are shown separately in 
Figs. 4 and 5. The cylindrical dial, Fig. 4, is bored out 


slightly eccentric, and it is made to act the part of a 





| made 


y a prismatic key, which can be moved out at the will 
of the operator. Several parties who have this press in 
operation speak of its action in the highest terms. It is 
by Seymour and Whitlock, Lawrence-street, 
Newark, N.J.” 








BELLEVILLE INEXPLOSIBLE Borters.—Messrs. Belle- 
ville and Co. have received an order from the French 
naval authorities for a group of boilers according to their 
system of about 2100 horse-power for the despatch boat 
Hirondelle, and for another group of 450 horse-power for 
a gunboat of the type Lionne. The firm has already in 
hand two groups of generators of about 3800 horse-power 
intended for despatch the boat Le Milan, whose engines 
work at a pressure of 142 lb. per square inch. These 
orders are the consequence of the excellent results ob- 
tained by generators of this system, of 1000 horse-power, 
on the Voltigueur, which, after a very active cruise upon 
the coast of Tunis and in the Levant, has been dispatched 
to Senegal and Gabon for another cruise of two years, 

Tue “‘ British Kinc.”—The British Shipowners’ Com- 
pany’s ship British King has recently made the fastest 
passage on record between New Zealand and this country. 
She left Port Lyttleton on September 1 at 5 p.m., arrived 
at Rio on September 24 at 10.7 a.m., left again on the 25th 
at 10 p.m., reached Madeira on October 9 at 11.30 a.m., 
and Plymouth at 9 p.m. on the 13th inst. Her total 
steaming time was 40 days, 22 hours, and 27 minutes, or, 
including stoppages, 42 days, 15 hours, and 40 minutes, 
the distance being 12,000 miles, and the average speed 
12 knots. The vessel is a four-masted steel steamer, built 
by Harland and Wolff in 1881, her dimensions being 
410 ft. by 39 ft. by 29ft. Her engines are of the inverted 
tandem type, constructed by J. Jack and Co., and have 
cylinders 28 in. and 60in. ‘in diameter by 54in. stroke. 
There are three double-ended steel boilers with eighteen 
furnaces. The deadweight carrying capacity is 4200 tons, 
and the daily coal consumption about 38 tons, including 
that used for the refrigerating engines. She is divided 
into seven water-tight compartments, and last year after 
having met with an accident she ran into port 70 miles 
with two compartments full of water, a feat which many 
steamers could not accomplish. The outward passage, 
vid the Cape, was made in forty-six days. 
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SEYMOUR’S DIFFERENTIAL VERNIER PRESS. 
CONSTRUCTED BY MESSRS. SEYMOUR AND WHITLOCK, NEWARK, N.J., U.S.A. 
(For Description, see Page 363). 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENGI- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. ey will also be pre- 
pared to receive advertisements for ENGINEERING, and will afford 
full information as to terms, &c., on application. 

The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 

The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND InquiRY Room established at the offices of this Journal. In 
this room are kept for the beneysit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
JSrom time to time in ENGINEERING wilh also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—Thursday, November 1, 
1883. Meeting at the Birmingham and Midland Institute (Radcliff- 
ee entrance), Birmingham. The chair will be taken at four p.m. 
oxy Mr. Percy G. M. Westmacott. The ballot will take place at 
the meeting for the election of new members ; also the nomina- 
tion of the officers for election at the next annual general meet- 
ing. The following papers will be read and discussed : ‘‘ On the 
Inventions of James Watt and his Models Preserved at Hands- 
worth and South Kensington,” by Mr. E. A. Cowper; ‘‘On Fuel 
Consumption in Locomotives,” by Mr. Georges Marié, of Paris; 
‘*Experiments on Friction,” Report of the Research Committee. 
After the meeting the members are invited to visit the Mason 
College. 


FRIDAY, OCTOBER 19, 1883. 
THE STORAGE OF PETROLEUM. 
THE use of petroleum in this country has 
advanced steadily and rapidly ever since its intro- 
duction about the year 1860, and even now, so far 
from having attained its maximum, the annual in- 
crement is estimated at 20 per cent. For legal 





purposes petroleum oil is divided into two classes, 
“high test” and ‘low test,” according to the 
temperature at which it gives off an explosive 
vapour. Formerly the test point was 100 deg. 
Fahr., and in those days the trial was made in an 
open vessel, but as this gave rise to discrepancies 
between the results obtained by different persons, 
a closed apparatus was devised by Professor Abel 
and the flashing temperature reduced to 73 deg. 
This change, although doubtless necessary, has 
rather served to raise a prejudice against petroleum, 
and the public, ignorant of the exact facts, has 
failed to see how an oil could be considered safe 
which gave off inflammable vapour at an ordinary 
summer temperature, forgetting that under usual 
conditions the flashing point is 100deg. Of the 
dangerous qualities of the low-test oil no one has 
any doubt. It is marked by the trade ‘highly 
inflammable,” and the public is warned against 
using it otherwise than with the greatest care. It 
may not be kept, except in very small quantities, 
unless the premises are registered for the purpose, 
and local authorities are very chary of granting 
certificates unless properly constructed places of 
storage are provided. 

Crude petroleum, the base of all the petroleum 
products, is a dark-coloured oily fluid, something 
likethin porter. It has a specific gravity of about 
.800, and a rather low flashing point, due to the 
presence of spirit or low-test oil. By means of dis- 
tillation it can be divided into as many as thirty 
or forty different substances, but commercially there 
are only four products. The first 15 per cent., 
which is carried over by the application of gentle 
heat, is petroleum spirit, otherwise known as low- 
test oil, or benzoline. After this comes 65 per 
cent. of high-test oil, or paraftine ; after that 10 per 
cent. of lubricating oil is obtained, and the re- 
maining 10 per cent. is residuum, which can be 
worked up in various ways as solid products. For the 
15 per cent. of spirit there was originally little sale, 
so that there was a great tendency to leave much 
spirit in the oil. Now this is quite changed, and 
large quantities are required for the manufacture 
of Pintsch’s gas, of linoleum, of india-rubber, and 
of several descriptions of varnish, besides that 
burned in ‘‘ sponge lamps,” and hence it not un- 
commonly happens that it commands a better price 
than the safe oil. 

The American petroleum supply seems to be in- 
exhaustible, the production going on at the rate of 
62,000 to 65,000 barrels a day, while there is on 
hand there a stock equal to 32,000,000 barrels. 
Immense quantities come to this country, especially 
in the early part of the winter season, the daily 
deliveries from the London wharves alone amounting 
to between 3000 and 4000 barrels per day during 
the busiest time. To meet such demands it is 
evident that enormous stocks must be kept, and 
of late the magnitude of these stores of combustible 
matter has begun to weigh upon the minds of those 
upon whom rests the responsibility of guarding the 
metropolis and other large towns from destruction 
by fire. As the matter now stands a merchant is 
perfectly free from all official restraint and sur- 
veillance so long as the petroleum he deals in will 
not flash in Sir Frederick Abel’s apparatus at a 
lower temperature than 73 deg. Provided he 
only restrict his operaticns to high-test oil he may 
warehouse hundreds of thousands of gallons in the 
midst of most valuable property in such a situation 
that, if by any chance it took fire, the flames 
would embrace a whole district, while the blazing 
liquid would be distributed far and wide by means 
of sewers and creeks, and perhaps even by the 
Thames itself. This is no fancy picture, for some 
time ago a memorandum of the Board of Works of 
the Greenwich district called attention to 800,000 
gallons of petroleum stored in barrels in the open 
air upon premises which contained large quantities 
of jute. The ground was surrounded by manufac- 
turing premises on two sides, by the Thames on 
the third side, and a densely populated neighbour- 
hood on the fourth, and the Board was advised 
that in the event of a fire while such an enormous 
quantity of highly inflammable liquid was stored, 
the volume of flame would destroy the surrounding 
neighbourhood and cause serious loss of life. 

To the credit of the wharfingers and merchants 
in the petroleum trade, it must be stated that such 
a condition of affairs is infrequent. In consulta- 
tion with the insurance companies and the local 
authorities, some of them have laid out large pre- 
mises in different parts of the country in which 
neither care nor expense has been spared to insure 





perfect safety. The stores in the Mersey Docks 
and Harbour Estate have the reputation of being the 
most perfect in the kingdom, and are formed by 
cells excavated in the solid red sandstone rock ; 
their internal dimensions vary from 51 ft. by 20 ft., 
to 37 ft. by 20 ft., with a height of 19 ft. ach cell 
is divided from the adjoining ones by solid rock 
piers, 5 ft. in thickness, and the sill of the door- 
way is 5 ft. above the floor level, so that if all the 
barrels burst the contents would not flow out. The 
premises of the Liverpool Storage Company are 
built of concrete, five vaults to a block, with 
7 ft. of concrete between the blocks. The floors 
are of clay, and there is 18in. of clay over the 
roofing arches. Coming now to London we may 
cite as an example the wharf of Mr. G. E. Bow- 
ring, which is situated on the bank of the Lea. It 
is a triangular space of 84,000 square feet area, 
enclosed on the river-side by a solid earth bank 
30 ft. wide, and on the two other sides by concrete 
and brick walls 4 ft. thick. The space enclosed 
forms a tank 7 ft. 6in. deep with a floor of clay, so 
that were the whole liquid contents of the barrels 
to get loose, they could not escape from the pre- 
mises. Another method of storage is that adopted 
by Messrs. Ingall, Phillips, and Co., who empty 
the greater part of the oil into underground tanks, 
and pump it out again as it isrequired. The tanks 
have manholes which are firmly screwed down at 
night, and besides these there is no means of access 
to their interiors. 

Tf all dealers in petroleum had the capital and 
forethought required for providing appliances of 
security like the above, the authorities might be 
content to leave the trade to take care of itself. The 
high-test oil is not more dangerous than many 
other articles which enjoy a far better reputation, 
and hitherto it has not given rise to any serious 
fires ; indeed, there are cases in which casks of it 
have been rescued intact as salvage with the marks 
of the flames upon them, when 90 per cent. of a 
miscellaneous stock, of which they were part, was 
destroyed. But it is little satisfaction to the public 
to learn that some merchants conduct their busi- 
ness with the utmost possible care, when they know 
that there are others who do not, and consequently 
the authorities are bestirring themselves to obtain 
the same legal control over the safe oil that they 
have already over the highly inflammable variety. 
Unfortunately they are not all of the same mind ; 
last session the Home Office drafted a Bill, under 
the advice of Colonel Majendie, doing away with 
the old form of license issued by the various local 
authorities under such conditions as they thought 
proper, and substituting for ita system of registra- 
tion under certain rules or definitions of safety to 
be determined in committee, and incorporated in 
the Act. The opposition to this Bill, which was 
referred to a select committee of the House of 
Lords, was headed by the Metropolitan Board of 
Works, who set forth that they had hitherto 
adopted three courses in regard to the low-test oil, 
the first including simple precautions for the 
storage of small quantities, the second the provision 
of fireproof stores for large quantities, and the 
third requiring underground tanks for still greater 
amounts. These regulations could be complied 
with in 80 per cent. of the cases which came before 
them, but if enforced in a hard-and-fast manner in 
the remainder of the applications, would have in- 
volved great individual hardships, and hence they 
had always dealt with exceptional cases on their 
merits, and had devised suitable expedients to 
meet them. Ifthe new plan of registration were 
adopted, this conciliatory method must be aban- 
doned, and every one must conform to one rule. 
They were most anxious that the high-test oil 
should be brought under control, but seeing the 
vast size to which the trade had grown and tlie 
immense sums which had been laid out in plant, 
they considered the Bill entirely unworkable. 

It is impossible to deny the cogency of the 
Board’s pleas. When a trade has already attained 
great dimensions, it is impracticable to lay down 
regulations concerning it as if it were merely a 
new industry which could shape itself to the rules. 
Petroleum may now rank among the necessities of 
life, for it is found both in cottages and mansions. 
With the poor it is the almost universal illuminant, 
and a thriving oilman in the East-end of London 
will often sell 200 gallons in pints and quarts on a 
Saturday night, while in those houses where the 
fittings are too valuable to be exposed to the fumes 
of gas, it has nearly entirely displaced colza. 
Consequently the present state of storage must be 
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to a great extent accepted in all cases where it has 
been carried out with evident care, and the autho- 
rities must content themselves with bringing careless 
dealers up to the level of those who have voluntarily 
gone to such great expenses both for their own and 
their neighbours’ security. The necessity of some 
official control over vast stores, such as we have 
mentioned, is most evident, but the Bill shows a 
manifest desire not only tc attain this but also to 
catch every grocer and hawker who keeps a few 
barrels on his premises, and in this particular the 
framers evince that they share the popular pre- 
judices about petroleum, and almost regard it as | 
an explosive. Asa fact it is very difficult to light | 
the high-test oil without first warming it to 110 deg., 
and in this respect it compares favourably with 
aleohol. Yet in July last there were 6,227,000 | 
gallons of rum and brandy alone in the bonded 
warehouses of the metropolis, besides a retail store 
at every street corner. Yet the publican carries on 
his business without any limitation to the number | 
of gallons he may keep or the form of the casks he | 
must store them in, the influence of common sense | 
and of the fire insurance oflices being sutticient to | 
lead him to take the few simple precautions neces- 
sary for safety. Most insurance offices will cover 
the large stores at rates varying from 10s. to21s. per | 
cent., much lower premiums than are paid in many 
manufacturing trades, and it may safely be assumed 
that they understand their business and the risk 
they arerunning. The wholesale trades are anxious | 
to meet the views of the authorities as far as possible, 
but we think they are perfectly justitied in making 
a stout opposition to any legislation which ignores | 
the great efforts they have voluntarily made, and | 
which further cripples their sale by interfering un- | 
necessarily with the present facilities for the retail 
distribution of petroleum. | 
| 





THE PANAMA CANAL. | 

Now that the early preliminaries of the Panama | 
Canal are completed, and the staff, after building | 
the workshops and labourers’ dwellings, are turning 
their attention to the actual work of cutting the) 
channel, each succeeding report which reaches us 
bears testimony to the magnitude of the task they 
have before them. 
difficulties ; in the low lying grounds the channel 
crosses and recrosses torrential streams, all of | 
which have to be diverted, while an immense reser- | 
voir is to be made near their gathering ground into 
which they may pour their contents during the} 
wet season, instead of dispersing them over the | 
open country below. In the uplands the depth 
and size of the cutting present difficulties enough 
of itself. Yet it does not appear that in any part 
of the canal is there anything to be overcome which 
has not already been successfully accomplished in 
other parts of the world, and it is therefore the | 
enormous aggregation of problems, each requiring | 
a separate solution, rather than any insuperable 
obstacle, which stands between the promoters and 
success. Such an undertaking demands perseve- 
rance and unlimited capital, so that each mishap, 
as it occurs, may be quickly remedied, and 
each difficulty which presents itself may be at- 
tacked with energy, and without the feeling 
of restraint which arises from scarcity of means. 
Already an unexpected point has arisen for 
solution. It was always understood that the 
new waterway was to be an open channel 
between the Atlantic and the Pacific, uninterrupted | 
by locks or gates, but now M. Dingler, the chief | 
engineer, reports, as we learn from the Standard, 
that the levels of the two oceans differ very mate- | 
rially at times, and that there is the prospect of an | 
alternating and dangerous current in the new} 
channel. At Colon, on the Atlantic, the difference 
between high and. low-water mark is not more than | 
58 centimetres (25 


Every section has its own | 





3 in.), whereas at Panama, on the | 
Pacific, the average variation in the height of the 

water is 4 metres (15 ft. 3 in.), and is sometimes no 

less than 6 metres (19 ft. 8in.) Moreover, high | 
water at Colon is about nine hours later than at | 
Panama, therefore half tide at the one place corre- 

sponds with the flood or the ebb at the other, and | 
there may be a difference of tide level between the | 
ends of the canal equal to half the rise on the 
Pacific coast. By comparison with the canals and 
rivers which empty themselves into the Bay of 
Biscay, M. Dingler estimates that the speed of the | 
current would be from five to six miles an hour in 
the uninterrupted portions of the channel, and 
greater when the cross section was reduced by the 


|would require the removal of 10,000,000 cubic 


itheir employment a saving of 32,500,000 francs 
|} would be effected. 
| Superior Works Committee to decide which course 


'the undertaking, we give the following interesting 


| by new channels, so as to keep the stream alto- 
| gether on that side. 


| lated according to circumstances. 


/at its other end into three branches. 


passage ofa ship. It is therefore clear to him that 
if the canal were to be allowed to communicate 
freely with the two oceans the rapidity of its cur- 
rent would necessitate a suspension of navigation 
during a certain number of hours at each tide. 

To enable vessels to enter and leave the canal at 
all states of the tide it would be therefore necessary 
to build locks at the Panama end, and M. Dingler 
consequently proposes to establish there, one for 
entrance, one for exit, and the third to be used 
while either of the former are under repair. If 
the locks be not made it will be necessary to slope 
the bed of the canal from Colon to Panama, cut- 
ting it two metres deeper at the latter end, and this 


metres of soil, at a cost of 45,000,000 francs. The 
locks would cost 11,500,000 franes, and thus by 


M. Dingler leaves it to the 


shall be adopted, but he advises that in any case the 
locks should be constructed so that the entrance 
may be closed when the current proves itself to be 
too strong. The Port of Panama is to be established 
inside the locks by making the canal for the first 
53 kilometres of a width of 160 metres. At Colon 
a breakwater will be constructed to protect vessels 
from the heavy seas which so often prevail in the 
Bay of Limon. 

Leaving now the questions which affect the main 
design of the scheme, and turning to the details of 


particulars of the progress made in the Chagres 
Section, taken from the Génie Civil. 

The Chagres Valley section comprises that por- 
tion of the line of the canal which lies between 
Gatun and the confluence of the Rio Obispo with 
the Chagres river. The work is carried on in a 
number of separate cuttings, which are as yet quite 
independent of each other. The course of the 
Chagres is very sinuous, and the line of the canal 
frequently cuts across the loops which it makes. 
The river is therefore diverted from time to time ; 
its curves on the left side of the canal (going from 
Colon to Panama) being connected with each other 


In this manner, the portions 
of river bed on the right side would be left dry, but 
they in theirturn are connected in order to form 
a channel for the affluents on that side. These, 
however, are neither numerous nor important. 

The course of proceeding will be similar in all 
the cuttings, which are at present separated from 
each other by the windings of the river; but that 
of San Pablo may be taken as a specimen. There, 
as in most of the others, the canal may roughly be 
figured as representing the chord of an are formed 
by the river, which it therefore meets at two points, 
above and below. The first stage of the work is 
the levelling the surface of the ground on the line | 
of the canal, down to the average fiood-mark of 
the river. Excavators may next be set to work to 
scoop out the trench, moving on the levelled soil ; 





but more usually floating dredgers will be employed | 
working up stream from the lower point of junction | 
of the canal line with the river. In this manner, 
atrench will be cut, from 15 ft. to 20 ft. wide, of 
a depth which brings its bottom on a level with 
that of the river. 

Simultaneously with this second stage of the| 
canal work, the diverting channel for the river will | 


| 
| 
| 
| 
| 
} 


|be in course of construction ; and the admission 


of the water into it, and into the canal trench, for | 
the purpose of floating the dredgers, will be regu- | 
The third stage | 
will be the enlargement of the trench, until it | 
attains the dimensions decided on for the canal. | 
None of the cuttings have, however, as yet passed | 
the first stage, and in some only the preliminary | 


| arrangements are being made. 


The San Pablo cutting is one of those which | 
require much preliminary labour before the actual | 
work itself can be even attempted. Here the | 
railway crosses the Chagres, before the point at 
which the diverting channel is to commence, and | 
would be useless for purposes of transport of | 
material, &e. A special branch has therefore to| 
be laid down, meeting the main line before it 
passes over the bridge of Barbacoas, and dividing | 
One of these | 
terminates in the workshops, &c ; the second fol- | 
lows the line of the cutting ; the third goes from | 


|the latter to the place where the soil and rocks | 


excavated are to be deposited. Not far from the | 


being constructed on'the slope ‘of a little hill, rising 
about 100 ft. above the valley. These are very 
serious and expensive preliminaries to the cutting 
of a single diverting channel; but those on this 
portion of the canal proper are not quite equally 
heavy. A double branch line will be required 
from the cutting to the main line, and from the 
cutting to the discharging point; but the work- 
shops branch will be saved, with all its terminal 
constructions. The workmen's camp here is _pic- 
turesquely situated, but far from healthily. All 
the plain along the river is inundated every morn- 
ing with a thick fog, which it must be most inju- 
rious to breathe. This danger might have been 
avoided by scattering the workmen’s dwellings on 
the tops of the little hills which alone emerge from 
the low-lying mist ; but, unfortunately, this pre- 
caution has not been taken. As the line of the 
canal crosses the line of the railway near this point 
a bridge will have to be built for the latter. 

In the Buhio Soldado cutting, a branch line more 
than seven miles long would have to be constructed 
in order to avoid crossing the river; and the ad- 
vantages would not be in proportion to the cost. 
On the other hand, there is much difficulty in 
throwing a bridge over a stream subject to floods 
of such height as those of the Chagres ; and it was 
consequently determined merely to establish a 
ferry. This consists of two iron pontoons, placed 
side by side, and firmly united; they support a 
platform upon which rails are laid down, At each 
side of the river is a fixed boom, and a movable plat- 
form, which establishes connexion between the 
bank and the ferry. As no power is mentioned 
for working the ferry, it would appear that it must 
extend all the way across the river, the movable 
platform being required to accommodate the line to 
the varying heights of theriver. In this way much 
time andexpense will be saved onthe branch line from 
the cutting to the main railway. The workmen's 
camp here is well situated, at an elevation of from 
80 ft. to 160 ft., witha northernaspect. This eleva- 
tion necessitates a pumping service for supplying the 
houses with water. The main portion of the work 
at Buhio Soldado will consist in making a deep 
cutting through a hill of some importance. The 
configuration of the ground will render it difticult 
to utilise large machinery, while the dimensions of 
the obstacle to be removed are too great for the 
capacities of the small Décauville material. It 
will be a matter of interest to observe what system 
is adopted. The Civil recommends the 
English method of tunnelling. 

The Gorgona portion begins above that of San 
Pablo, and extends to the contluence of the Rivers 
Chagresand Obispo. The native village of Gorgona, 
from which it takes its name, is situated nearly in 
the middle of its length, which is about three 
miles; and near to it the central camp has been 
established. The configuration of the ground 
(which is suitable for the site of a town), the 
comparative salubrity of the situation, the ap- 
proaching establishment in this quarter of repair- 
ing and manufacturing docks for a portion of 
the floating material, the proximity of the most 
important workshops in the isthmus, and the 
nearness of the proposed great dam, all are likely 
to contribute to make Gorgona a point of great 
importance. The branch lines of all the cuttings 
included in this portion are in operation, and 
two excavators were—at the date of writing— 
about to be set to work on the bend of the river 
above Gorgona. Below the village, the excavators 
have been at work ever since the month of April, 
as well as two locomotives, and 100 trucks, of a 
capacity of 32 cubic yards each. The excavated soil 
will be so deposited as completely to equalise the 
surface of the ground. Among the constructions in- 
tended for the benefit of the employés at this point 
is an ambulance. 

The last cutting of the Gorgona 
Matachin. Here two excavators are at work at 
opposite sides of the cutting, and are scooping out 
their way to a meeting. At another point a small 
spur of the hills is being attacked with the Décau- 
ville plant. This curve of the Chagres brings us 
to the valley of the Obispo, at which point there 
begins what is known as ‘‘the great cutting.” The 
work in this section will be conducted on a dif- 
ferent system from that in the Chagres Valley. 

It appears, on the whole, that in this section the 
preliminary works are well established, and that 
in several portions the actual task of removing the 
soil has been begun; but as yet no advance has 


wre 
Grenie 


section is that of 


| workshops stands the workmen’s camp, which is! been made towards real excavation, the work con- 
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sisting pees ‘ly in Seine the ground, or making 
cuttings down to the surface-level of the canal that 
is to be. 


THE VIENNA. ELECTRICAL 
TION.—No. ITI. 
Messrs. SautrER, LEMONNIER AND Co., of Paris, 
exhibit at the entrance to the northern transept a 
series of apparatus, the greater number of which 
are devoted to the service of the army and navy. 
Most of these apparatus are well known to our 
readers, and have been described in this journal. 
The apparatus employed in ordinary electric 
lighting comprise eight types of Gramme dynamo- 
electric machines for lighting purposes, either for 
are or incandescence lamps. These machines call 
for no remark unless that some of them are 
mounted on a shifting bed, adjusted by an endless 
screw for tightening the driving belt. It may be 
interesting, however, to publish the principal 
dimensions of MM. Sautter and Lemonnier’s 
Gramme machines. 
TaBLeE I.— 


EXHIBI- 


For Are Lamps in Series. 


Mark of machine .. ae -. CY3,A13 |A24F10F13 F 24 
Weight in eel : ae ‘ 105 | 396 | 396 848 848) 853 
Revolutions .. Be .. 1600 | 1550 | 900 1550 1500 1500 
Intensity in amperes ie 16 13 24 #410; 13} 24 
Electromotive forcein volts .. 60 175 55 570 250, 350 
Number of lamps. . 1 3 1 8 6 
Mean intensity of each Tamp i in | 
carcels = 100 150 500 100 150 500 


TABLE II.—For Are Lamps arranged Parallel, 


Mark of machine oe A D 24 AD50' FD90 
Weight in pounds.. 396- 396 848 
Revolutions .. on aa , 900 2100 1400 
Intensity in amperes a F 24 50 90 
Electromotive force in volts .. : 60 60 60 
Number of lamps .. 4 8 or 12 
Mean intensity of each lam p in carcels 40 40 100o0r 40 | 


The type of lamp employed is the Gramme 
and Lemonnier. 


TaB_e ITI. 


modified by Sautter 
For Incandescence Lamps. 


Mark of machine A24 (|F45F90 1125 I 250 
Weight in pounds .. 896 306 S43 4849 4849 
{evolutions 1050 1650 1400 1400 
Intensity of current in am 


peres 3 24 24) #45; 90 125 125 250) 250 
Electromotive force at ter 

minals 60 110 100 GO 60 110 60 110 
Number of lamps 
Edison of 16 candles 32| 60 166 332 
Edison of 8 candles 32 | 120 166 .. 332 


The type of are lamps used with these machines 


700 1400 700 1400 | 


|rays received by the mirror. 


is of the ordinary Gramme pattern modified by | 


Sautter, Lemonnier, and Co., and the apparatus 
are accompanied by a collection of electro-carbons 
manufactured by the exhibitors. 

II. Electrical Lighthouse s.—One type of light- 
house is placed at the north entrance to the Exhi- 
tion. It has been built to the order of the 
French Administration, and will be installed 
during the year 1884 at l’Etilly. The apparatus, 
which has a fixed light, is 0.60 metres (23.62 in.) 
in inside diameter, and around it there turnsa drum 
formed of 24 plano-cylindrical lenses, which produce 
groups of four white flashes of a duration of two- 
thirds of asecond. The flashes of the same group are 
separated by eclipses of two seconds’ duration, and 
the _— by eclipses of six seconds. The angle of 
light is 190 deg. The obscuredangle is furnished 
with a catadioptric spherical reflector. 


The lamps | 





367 











on a dark night free from fog. 


reduced to 1200 metres. The beam can be ex- 
by means of a diverging shutter, while the lamp 
is controlled by hand. 

In apparatus for packet and tug-boats there is 


Brotherhood engine and a strap. This arrange- 
ment is employed by many shipowning companies, 
the Austrian Lloyd’s among others. The projector 
is 40 centimetres in diameter (15.75 in.) and is 
mounted upon a foot. 
of this apparatus is 1800 metres. 

For ironclad ships there is exhibited a Gramme 


engine with cylinders 130 mm. (5.11 in.) in dia- 
meter ; the speed can be varied while running, but 
ordinarily it is 650 revolutions per minute. 
projector is 60 centimetres in diameter with a 
Mangin reflector furnished with a plane mirror 
movable about a horizontal axis, making with the 
plane mirror an angle of 45 deg. 
this mirror allows of the production of vertical 
| signals. The projector is also furnished with 
| another system permitting of signals by the appari- 
tion and occultation of the light. It carries also 
two plane mirrors arranged on the system of M. 
Burstyn, an officer of the Austrian Marine, by 
which the beam may be divided into three indepen- 
dent rays. The maximum useful range of this 
apparatus is from 3240 to 3600 metres. 

In the exhibit of MM. Buckner and Ross, of 





tended or concentrated in the horizontal plane | 


The maximum useful range | 


machine (C T) driven directly by a Brotherhood | 


x. For the use| 
of the mercantile marine the field of illumination | metres. 
is more extended and the maximum useful range | 


shown a Gramme machine (AN) driven by a| 


The | 





metres diameter, with a range ef 2400 to 3000 


The field apparatus is similar to the preceding, 
but larger. It has a Gramme machine (C Q) carried 
together with a Brotherhood engine and the boiler, 
on a four-wheeled wagon, with iron wheels forged 
in one piece, solid and light. The Mangin reflector 
is 60 centimetres in diameter, and is mounted ona 
two-wheeled wagon, which also carries the table 
and the hand lamp. Jts maximum useful range is 
from 4000 to 5000 metres. The wagon with the 
motor, boiler, and electrical machine are included 
in the exhibit of the French Minister of War. The 
projector is shown by Messrs. Sautter and Lemon- 
nier. 

We give below in a tabular form detailed informa- 
tion relating to the military apparatus. It is, how- 
ever, necessary to explain what is meant by the 
range of a luminous beam, and to point out why 
we have in each case made use of the phrase 

‘maximum useful range.” It is clear that a beam 
of electric light can illuminate very distant objects, 


| and that an observer placed at thousands of metres 
The movement of | 


from the projection may distinguish objects, read 
print, &c., in the midst of surrounding complete 
obscurity. It can then be said that the projectop 
apparatus illuminates at a distance of « metres. 
For military and marine purposes the useful range 
(x!) is much inferior to «, for it does not suffice 
that objects at a distance should be merely lighted ; 
they must be sufficiently illuminated to be distinctly 


| seen by an observer situated near the projector. 


which we have already spoken in connexion with | 


lthe Société G iramme, there is shown a Brother- | 


| hood engine which drives two Gramme machines 
| (A G), one at each end of its shaft, after the plan 

adopted by the Austrian navy. 
| to use projectors simultaneously to port and star- 
| board and also to join the currents of both machines 
| in one. 


It is thus possible | 


For the defence of passes and coasts there is em- | 


ployed a well-known apparatus comprising a Field 
| boiler and a Brotherhood engine driving a Gramme 
{machine direct. This apparatus is exhibited. The 
Mangin projector of 90 centimetres (35.43 in.) 
|diameter is mounted upon a separate carriage. 
Hitherto these projectors have been furnished with 
an auxiliary lens to augment the amount of luminous 
That lens, which 
was highly heated, was liable to break. The new 
mirror avoids this difficulty and gives a more 
powerful beam ; at the same time, the projector 
is smaller and more handy. Its maximum useful 


range is from 5000 to 6000 metres. 





| 
| 
| 


are carried on rails so contrived that the substitution | 


of a new lamp in place of the one in action can be | 


effected instantaneously. 

In addition to the above apparatus there are re- 
presented by photographs (1) the electric lighthouse 
of Planier, near Marseilles ; @) the electric light- 
house of Razza, near Rio de . Janeiro, 1.40 metres 
(4 ft. 7 in.) in diameter, having two white flashes, 
and a red flash at 20 seconds’ interval; (3) the 
electric lighthouse of Berdiansk. In this a part of 
the light is directed vertically in a beam which can 
be seen from points to which the light does not 
ordinarily attain. 

Ill. Photo- Electric Apparatus. —Many appa- 
ratus which have been already described in these 
columns, figure among the exhibits of MM. 
Sautter, Lemonnier, and Co. Among those de- 
igned for use on steam launches is an M Gramme 
dynamo machine driven direct by a Brotherhood 
engine ; the combined weight of the two is 352 Ib., 
and the total volume .130 cubic metres (4.5 cubic 
feet). The projector has a diameter of 30 centi- 
metres (11.8 in.) and comprises a Mangin re- 
flector which renders objects visible at 2200 metres 


The first example for the military service consists 


This is a distinction which needs to be carefully 
borne in mind in all questions relating to the 


TaBLeE V.—Number of Apparatus Manufactured ed 
MM. Sautter and Lemonnier to June 30, 1883, 





Type of Machine. 


F.,0. M. AG F. 


CT.CQ. DQ Total. 

















opt. five 

7 tel. lights. 
France . --113/ 5/49/48] .. | 47/13/21 | 196 
Austria a mel pee) Pe 2 10 YY .. 2 42 
England 2}. 1 a 15; 2+ 6] 42 
Italy. 3,17; 4] 3/13} 1) 9| 50 
Russia 2 3 1 2 2 10 
Holland we = ; 2 PS 2 6 
Denmark .. a) ey, ee si 3 3 3 12 
Sweden oe po ta) & 4 2 1 7 
Norway ay re eal e- Eon ; oer 1 2 
<< 2 5 3 10 
3 1 1 5 
ee 3 ae 3 
y 9 2? 
Japan Pe gale) Vek ue 1 % 7 
Morocco «e Pe) Mele Mie 1 1 
Roumania .. mel eRe fear ‘tor x i 1 
United States om ipaae, ie ee Se ae 2 P 2 
Total 13!17' 97.79! 3 /128| 16 | 49 | 402 


Table IV. 


Tyre oF MACHINE. PURPOSE. 


sity of Light 


ber of Apparatus 


in Use, 


= 
3 
— 
; 
= 
3 
_— 
<= 


Mean Inte 


Current in Ampéres, 


Revolutions per 


Minute. 





| Weight in Pounds. 














M, 200 carcels .. Steam launch. 161 1600 | 13.5 | 90 | 226| 625 1.75/ 100 
AG, 600 ,, . Military and lighthouse + 407 = 850 | 24.5 80 | 490; 1200 2.75) 50 
CT, 1600 ,, Despatch boats, ironclads, and light- ’ 859 675 | 42 | 86 | 1015 | 2500, 5.25) 7 
CQ, 200 ,, Military and coast defence 859 900 80 76 | 1800 | 1000, 85 | 10 
DQ, 4000 2204 475 | 90 96 | 2198 | 6000 12 40 
Two machines A Gc couple din quantity Despatch boats and ironclads 815 | 850 | 42 85 | 1185 | 2600 5.50! 40 
Two machines C T coupled in quantity Ironclads : * ‘ WS | 675 |} 7 | 20 | 2200 | 4000 10.5 40 
of a Gramme machine (T) worked by hand for, range of luminous beams. As to the word 


Two men are able to supply 
the generator is a 
apparatus, 


the optical telegraph. 
current for a Reynier lamp ; 
magneto machine. The mountain 


wheeled carriage drawn by one horse, and carrying 
a Field boiler, a Brotherhood engine, a Gramme 
machine (M), and a Mangin -reflecter of 50 centi- 
metres diameter. The whole can be taken to pieces 
and transported upon the backs of mules, ex- 
cept the boiler, which weighs 480 kilos. (1058 1b.) 
The projector, which is carried on an iron rest, 
can be placed at a distanee of 100 metres from the 
machine, and has a maximum useful range of 2200 
metres. 

The lighting apparatus of the second class has a 
four-wheeled carriage bearing a Gramme dynamo- 








machine of the type A G, and a projector of 40 centi- 


which is a type recently created, comprises a two- | 


maximum, it applies to the best conditions of the 
atmosphere, as regards purity. 


NOTES. 
TELEGRAPHING CHINESE. 

Owrnc to the peculiarity of the Chinesecharacters, 
each of which represents a word, not a letter, as in 
our western tongues, the Danish Telegraph Com- 
pany (the Great Northern) working the new 
Chinese lines have adopted the following device. 
There are from five to six thousand characters or 
words in ordinary Chinese language and the com- 
pany have provided a wooden block or type for 
each of these. On one end of this block the 
character is cut or stamped out, and on the other 
end is a number representing the character. The 
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clerk receives a message in numbers and takes the 
block of each number transmitted and stamps with 
the opposite end the proper Chinese character on 
the message form. Thus a Chinese message sent in 
figures is translated into Chinese characters again 
and forwarded to its destination. The sending 
clerk, of course, requires to know the numerical 
equivalent of the characters or have them found 
for him. 


A New Setenium CELL. 

At the recent meeting of the American Asso- 
ciation for the Advancement of Science, Professor 
Mendenhall announced the formation of selenium 
cells of very low resistance by Mr. C. E. Fritts, of 
New York. Low resistance selenium cells are a 
desideratum, and Mr. Fritts’ cells, the full con- 
struction of which was not explained by Professor 
Mendenhall, attain their end by means of large 
surfaces of selenium, instead of narrow surfaces as 
in the older cells. Another peculiarity, which 
involves a new observation, is that the light in the 
Fritts cell is allowed to fall on the selenium in 
the same direction‘as the electric current passes, and 
not atright angles to the direction of the current. 
This is a very important point demanding further 
investigation, and now that selenium can be manu- 
factured more cheaply it will probably be largely 
experimented with. The cellsof Mr. Fritts can be 
made of 9 to 10 ohms resistance. They can, 
moreover, be easily repaired on breaking down. 

ELEcTRICAL ENGINEERING. 

Besides the usual courses on electricity and mag- 
netism at the universities, and the associated labo- 
ratory practice, there are some new facilities for 
electrical study which will be opened up this winter, 
and which deserve to be widely known. Univer- 
sity College, Dundee, is a new educational esta- 
blishment supplying a long-felt want in that busy 
town, and arising naturally out of the science 
lectures delivered there in these latter years by 
the professors of the University of St. Andrews. 
Mr. J. A. Ewing, late of the Engineering College, 
Japan, is the professor of engineering, and being 
an old electrician of Sir William Thomson’s train- 
ing, he has inaugurated a special course of lectures 
and laboratory work in electricity. The College 
of Science and Art, Glasgow, presided over by 
Mr. A. Jameson, has also its classes in elec- 
trical engineering, and we learn that Mr. John 
Pender, M.P., has offered a gold medal to the best 
student during the ensuing session. The trustees 
of the ‘‘ Young” chair of technical chemistry in 
Anderson’s College, Glasgow, have also had under 
consideration the requirements of inventors, paten- 
tees, and others whose investigations require isola- 
tion and privacy, as well as professional advice, 
and have instituted five private laboratories for 
technical research. Electrical invention is pro- 
vided for by an adequate supply of electric power 
laid on by cable. While on this subject we may 
mention that Messrs. Elliott Brothers, the well- 
known mechanicians, have an experimental depart- 
ment attached to their factory, where inventors 
can have the assistance of a skilled workman at a 
moderate rate. 


Dives’ Vapour Tension METER. 

Mr. W. H. Dines has given, in the Meteorological 
Magazine, a specimen of the results obtained from 
an atmospheric vapour meter invented by him. To 
be brief, he finds, for a calculated mean vapour 
tension .393, the meter gives a mean of .248 only. 
‘*The method employed is to take a given volume 
of air, and after extracting the vapour by means of 
sulphuric acid, and restoring the air to its original 
volume and temperature, to note the loss of pres- 
sure. It will be seen that the tension obtained by 
experiment is less than that given by the tables, 
and I have no doubt that further investigation will 
show that the tension of vapour when mixed with 
air, and not in presence of water, is less than is 
generally suppesed.” It would seem that Mr. 
Dines’ meter, while it effects the extraction of 
aqueous vapour, replaces it by the vapour of sul- 
phuric acid which has a lower tension, hence it 
does not measure aqueous vapour tension, but its 
excess over sulphuric acid vapour tension. Atmo- 
spheric air can never be rendered perfectly free 
from aqueous vapour by means of sulphuric acid, 
for the acid itself contains water in variable quan- 
tities, some of which must be always present in its 
vapour as aqueous vapour. Indeed, there is no 
method of getting air absolutely free from aqueous 
vapour and entirely pure. Chemistry cannot effect 
the purification and desiccation of the atmosphere 
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either ona large or a small scale, with absolute 
perfectness. Thus all chemical methods of measur- 
ing aqueous vapour tension in the atmosphere fail 
to achieve the degree of accuracy necessary to 
shake the foundation of the theory of aqueous 
vapour tension, as experimentally found by Reg- 
nault, and formulated and tabulated by him. 
Those who wish to go further into the matter than 
Regnault should remember that he had the re- 
sources of a nation to enable him to make his ex- 
periments as perfect as possible; and they are 
therefore not to be jauntily condemned, or incon- 
siderately amended. Mr. Dines does not seem to 
view the matter in this light. 
THe Rescuitza Iron Works. 

These works are the largest in Hungary, and 
among the most important in the whole empire. 
They are situated in the northern portion of the 
Banat, upon the River Berzana. In connexion 
with the Reschitza Works are the blast furnaces of 
Bogsan, the iron mines of Marawitza and Tirnova, 
and the coal mines of Doman and Szécul. The 
wood required, both for timber and fuel, is obtained 
from over 66,700 acres of forest ; and various sub- 
ordinate but important works have been executed 
for its transport, and transformation into charcoal. 
The town has entirely grown up round the works, 
and contains about 9000 inhabitants. The establish- 
ment was founded in the year 1767; but since it 
has become the property of the Austrian State 
Railway Company, it has been greatly developed. 
The three blast furnaces are not large, and two of 
them date back to 1770. They are all 43 ft. 7 in. 
high ; the two old ones have a maximum diameter 
of 10 ft. Gin., and an interior capacity of 2119 cubic 
feet ; while the third measures 12 ft. 6 in. in dia- 
meter, and has an interior capacity of 2825 cubic 
feet. Together they produce in the twenty-four 
hours 36 tons of grey pig, treated directly by 
Bessemer converters. They are built against a 
terrace in three stages. The lowest is on a level 
with the furnace mouths; here the materials are 
mixed in their proper proportions, and here also 
are the three great stores of wood-charcoal, capable 
of holding 280,500 bushels, as well as the six roast- 
ing ovens. The second terrace is level with the 
mouths of the latter; on it runs a line of rails, by 
which charcoal is brought from the stores ; and it 
also contains the Black ore-crusher, which furnishes 
70 tons per day of crushed ore. The ores arrive on 
the third and highest level, and are emptied into 
compartments according to their value. This variety 
of level is found very convenient. The ores used are 
almost exclusively the magnetic ores of Marawitza, 
and the magnesiferous ores of Tirnova. The total 
annual product of these works is about 15,000 tons 
of Bessemer pig. 


FOREIGN TECHNICAL LITERATURE. 

THE dispute on the subject of M. Marcel Deprez’s 
experiments at Grenoble is carried on in the columns 
of the Revue Industrielle (Paris, September 26), which 
declares that the figures given by the commission 
appointed to report to the Academy of Sciences are 
totally inconsistent with each other. The commission 
concluded that the actual amount of force transmitted 
was expressed by the ratio of the velocities of the 
two machines, multiplied by the co-efficient .72. The 
Revue Industrielle asserts that this result does not 
agree with the data from which it professes to be 
drawn. 

The Bulletin de la Société d’Encouragement pour 
P?Industrie Nationale (Paris) for August contains the 
list of prizes to be awarded during the next five years. 
The gold medals assigned ‘‘ to those persons, whether 
French or foreigners, whose labours have exercised 
the greatest influence on the progress of French in- 
dustry during the six preceding years” will be distri- 
buted as follows: 1884, mechanical arts; 1885, 
chemical arts; 1886, architecture and fine arts; 
1887, agriculture; 1888, economical arts. The 
Marquis d’Argenteuil’s prize of 480/. for the discovery 
most useful in the perfecting of French industry, will 
be awarded in 1886. The other prizes are of varying, 
but smaller amounts. 

The Mittheilungen iither Gegenstiinde des Artillerie- 
und Geine-Wesens (Vienna, Nos. 7 and 8, 1883) con- 
tains a note on Messrs. Basse and Salve’s new process 
for smelting nickel. It is well known that the great 
difficulty in the way of the employment of pure 
nickel for any other purpose than that of coating other 
metals as a protection against oxidisation, has been 
its intractability. This firm, of Altona, in Westphalia, 
have succeeded in overcoming this difficulty, and can 
now turn out pure nickel which can be easily rolled, 
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hammered, or drawn, either hot or cold, at a price 
lower than that of the ordinary article. The metal pro- 
duced by their system can be reduced by rolling, from 
lin. thick to 0008 in. thick, without heating. No 
cracks appear, the sheet retains its softness, and can 
be bent double without breaking. Experiments have 
also shown that nickel in this form is very suitable 
for stamping or pressing. a 

The Railway Review (Chicago, September 15) de- 
votes considerable space to the discussion of the ques- 
tion of standard time, now occupyiag much attention 
in America. It reprints a letter published in the 
Railway World, urging the adoption of noon by Green- 
wich time as the universal railway standard, and 
counting from it all round the clock, the twenty-four 
hours being each simultaneous all over the continent, 
The suggestion which it advocates, however, is the less 
sweeping one of Mr. W. F. Allen, secretary of the time 
conventions, who proposes that North America should 
be divided into five sections, as follows: First, the 
inter-colonial, with a central meridian 60 deg. west of 
Greenwich ; second, the eastern; third, the central ; 
fourth, the mountain ; fifth, the Pacific division, the 
central meridian of each being 15 deg. from that of the 
next, and the difference of time throughout each being 
precisely one hour. 

La Nature (Paris, September 15) describes and 
illustrates a tower of iron trellis work which has been 
constructed for the Meteorological Observatory at 
Sainte-Marie-du-Mont (Manche). ‘This tower obviates 
the inconveniences usually felt in the great masses of 
masonry which are erected at other observatories to 
raise the instruments above terrestrial influences. 
The narrow bars of iron of which it is constructed 
oppose little resistance to the wind, and the total mass 
of metal is so slight and so widely distributed that its 
temperature on the hottest day never exceeds by more 
than half a degree that of the surrounding air. The 
height is about 52 ft., and it is ascended by a series 
of ladders. The anemometer is fixed on a pole of 
equal height, erected on the summit, which can be 
lowered at pleasure. The indications are electrically 
transmitted to the laboratory at about 500 ft. distance. 
The tower and pole also carry thermometers, and in- 
struments for the study of rain, dew, and atmospheric 
electricity. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Chamber of Commerce and Shipping.—At the meet- 
ing of the Council held on Monday, a communication was 
read from the Chamber of Commerce at Bombay, 
together with a pamphlet on the development of the 
wheat trade of India by means of cheaply constructed 
railways, and by the reduction of rates for the transport 
of grain to as low a point as those ordinarily current on 
the American lines, so that the agricultural interests of 
India might compete with those of America on equal 
terms. 

Local Government Inquiry at Normanton.—An inquiry 
has been held by Captain R. C. T. Hilyard, respecting 
the application of the Local Board to borrow 5500/. for 
works of sewage. It was stated that the population was 
8037, that of the Common 3500, and the poor-rate assess- 
ment, 50,343/.; the outstanding loans, 12,212/. Dr. 
Mackenzie, medical officer, gave evidence to the effect 
that delay would be both dangerous and disastrous at the 
Common and Woodhouse. The inquiry was ultimately 
adjourned for a month, for the inspector to consider 
whether the whole or a separate scheme would be _ prefer- 
able. 


The Gooleand Epworth Railway Scheme.—A meeting of 
the supporters of the Goole, Epworth, and Owston line 
has been held at the Lowther Hotel, Goole, on Thursday 
evening, at! which Mr. R. E. Cooper, C.E., was present, 
when the course of the line was fully reconsidered, and Mr, 
Cooper pointed out how complete junctions at either end 
would be constructed, and the line of last year be other- 
wise improved. One of the railway companies will agree 
to a junction with the proposed line, and it is confidently 
expected that another company will consent to a junction 
also. 


New Iron Works at Dronficld.—The first sod has been 
turned on the site of the projected new iron works 
by Mrs. Isaac Margerrison, of the firm of Messrs. 
Margerrison and Sons, contractors, to whom the con- 
tracts for all the work have been given excepting 
machinery and metal work, by the projectors, Messrs. 
3ull and Co., Liverpool. The works will, in the first 
instance, be confined to the erection of a blast furnace 
with other matters in connexion therewith, and will be, 
it is said, used for experimental purposes. Should the 
expectations of the proprietors be realised, the works will 
be extended to such an extent as will entitle them to 
rank with some of the many industries of the kingdom. 


Carpirr.—The steam coal trade still continues active. 
Patent fuel has been firmer. The iron trade has not 
shown any improvement, and remains practically in the 
same state. Last week’s clearances comprised 155,218 
tons of coal, 4591 tons of iron, and 3234 tons of patent fuel. 
From Bilbao there arrived 6896 tons, and from other ports 
1728 tons of iron ore. 
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3033 | Hawker. 4449 Watt. 4493 | Palmer, 
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rocki 4488 Simons. 4541 | Searby and 
| (Hartmann)] 4489 Rosenthal. Howe. 
4445 | Cook. 4490 Campen. 4542 | Baker. 
4446 | Storey. 4491 Urquhart. 4543 Wyatt. 
4447 | Greenwood. | 4492 Woodhouse & 4544 ' Smith. 
4448 | Bradford. Mitchell. 

















INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 














No. Name. | No. Name. No. | Name. 
1883 1883 
4776 | Bartlett 4303 | Haddan 4304 Haddan 
(Haight, (Gray, (Tenney). 
| Wood, and Gray, 4806 | Lake (Gates). 
| Winsor). | Berrey, & | 4835 | Benson 
! Clarke). (Stabler). 





NOTICES TO PROCEED. 


1,—Time for entering Opposition expires Friday, 


November 2, 1883. 
































No. Name. No. | Name. No. Name. 
1883 1883 | 1883 
2826 Hodgson. 2037 | Imray (La 3396 Timings and 
2832 Cunynghame, | Société Timings. 
Woodhouse, | Hemart et | 3410 Spencer. 
& Rawson. | te. 3594 Jackson. 
2340 Gatward, 2970 | Pieper (Frie-| 3751 | Hickisson & 
2843 Hutchinson. derichs & ee. 
2844 | Kellogg. Philippi). | 3835 Teulon. 
2860 Irving and 2975 | Walker, 4216 Jones and 
Howarth. | 3059 | Mindt. Bridger. 
2890 | Collier and 3165 | Brandon 4291 Andrew. 
Smith. (Télcke andj 4332 | Hanniball. 
2895 | Thompson Eichhorn).] 4372 | Gill. 
| (Sheehy). 3358 | Elliot, Jeffery] 4391 | Brookes 
2922 | Gordon. & Kerman. (Wait). 
3364 | Drakeford. | 4746 | Boult 
} (Yeas gle Ue 
11.—Time for entering Opposition expires Tuesday, 
N ovember 6, 5, 1888. 
No. Name. No. | Name. | No. Name 
1883 1883 ; 
2910 Southworth | 2913 | Finch, Wil- 2927 Livesey 
& Hamnett. loughby, 2929 | Piercy. 
Ww — ghby, 2932 | Holland. 
and Wil- | 2935 | Collinge and 
loughby. Collinge. 











No. 


Name. 








Heslop. 
Pieper 
(Studer). 
Rock (Lees 
and Rock). 
Jay. 
Kenyon. 
Abel (Schier- 
holz). 
Cheesbrough 
(Tomkins), 
Williams. 
Groth 
(¥ Ortiz). 
Haddan 


2957 
2960 
2964 


2965 


2974 
2981 


2983 


No. 


1883 

1516 | Pfeifer. 
1895 Ash. 

1899 | Edwards 
(Marty). 
Singleton. 
Liddell, 
Brierly, 
Brierly, 
Hirst, and 
Hamerr. 
Scott 
Pring. 
Speight. 
Moser. 
Wernicke. 
Paterson. 
Cooke 
(Schlotter- 
hoss), 


Name. 


1904 
1905 


1883. 
2984 
2999 


3009 
3021 
3042 
3046 
3060 
3074 
3179 


3471 





(__(Tremsal) Vo | 


Greenwood, 
Hawthorn, 
Hawthorn, 
& Liddell. 
Carter. 
Phillips. 
Pitt (Ripley). 
Clark 
(Potter). 
Holben and 
Wilkerson. 
Deprez. 
Harvey and 
Paddock. 
Goodman 


1883 
3531 
3791 
3817 


4054 


4152 
4153 
4154 
4159 
4190 


4293 
4421 
4678 





_ (Minor). m2 


PATENTS SEALED. 
1.—Sealed October 1?. 


No. 


Naylor. 
Clark (Shortt) 
Harvey and 
Paddock, 
Edmonds 
(Edmonds). 
De Zuccato. 
De Zuccato. 
De Zuccato. 
Grellier. 
Weidlich & 
Mitchell. 
Price. 
Atwood, 


Name. 





Thompson 
(Cabelia). 
Borland. 
Grover. 
Pihlfeldt. 
Atkins. 
Pataky. 
Justice 
(Hale). 
Boult 
(Enright). 
Lyman 
(Nettleton). 
Dobson and 
Singleton. 
Bang 
(Dahl, 
Dahi, and 


1883 
{2320 


2334 
2535 


3086 
3125 
3149 
3255 


3288 


3526 





Dahl). 


Il.—Sealed October 14. 
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1883 
1401 
1935 
1938 


1946 


Milner. 
Schott, 
Hamblin. 
Boult 
(Hoyer & 


Cie.) 
1963 Marsh and 
Cree. 
1965 Phillipson. 
1976 Eaton, 
1980 Aves & Moss. 
198L Aves & Moss. 
1987 | Rettich 
(Schwintzer 
and Graf). 
Fox. 
Shepherd. 
Webb, 
Jensen, & 
Jensen. 


1989 
1997 
1998 


Name. 


Davies 
(Walker & 
Rigas). 

Stollmeyer. 

Engel 
(Murjahn). 

Hopkinson. 

Sidaway, 

Colgan. 

Wright. 

Lyman 
(Nettleton). 

Clark 
(Clarke). 

Hammersley 
& Worsey. 

Bally. 

Rydill. 





Name. 








2002 | Miller. 


Oc 


. 6, 1888. Nos. 17 


30, 
1 


all of 


1805, 1830, 1834, 1977, 


Smith. 
Baird. 
Wilson. 
Thompson 
(Roviers). 
Bowen. 
Thompson, 
Hochhausen. 
Hochhausen. 
Jones. 
Haigh and 


Smedley. 
Johnson. 
Haines. 
Legrand. 
Capito. 
Andersen. 
Lake 
(Monjou). 


1883 
2442 
2445 
2670 
3050 
3123 


3289 
3329 
3565 
3684 
3931 
3966 
4036 


4044 
4058 





Manton. 


1754, 1755, 1 


the year 1883. 


"FINAL SPECIFICATIONS FILED. 
1740, 1745, 1746, 


1747, 


756, 1 


2989 


Hochhausen. 
Hyams. 
Hochhausen. 
Aland. 
Hochhausen. 
Haddan 
(Worden). 
Vaughan 
(Werndl). 
Cunningham. 
Biggs. 
Lake (Hesse). 
Lake 
(Kempshall) 
Allison 
(Scribner 
Process Co.) 
Pitt (Perrine) 
Lake 
(Thatcher & 
Johnson). 


1748, 1749, 1750, 
760, 1761, 
1780, 1789, 


1762, 


2068, 3326, 


, all of the year 


1883. 
582, 1794, 1797, 1800, 1806, 1812, 1814, 1816, 
> 


1818, 


1821, 1 


3, 1829, all of the year 1883. 


1832, 1833, 1835, 1838, 1839, 1841, 1849, 1851, 
1852, 1864, 1866, 1902, 1984, 2039, all of the 
year 1883. 
1842, 1843, 1844, 1845, 1846, 1853, 1858, 1862, 


1868, 


1870, 1873, 


1877, 1878, 1879, 1883, 
1880, 1890, 1804, all of the year 1893._ 


PATENTS WHICH HAVE BECOME VOID. 


1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 





No. Name. 


Kennedy. 
Milner. 
Herbert and 
Loch. 
Tiviotdale. 
Martin. 
Dennis. 
Wolff 
(Hellig). 
Steenberg 
(Jensen). 
Ivory. 
Ivory. 
Thompson 
(Desquin et 
Cie.) 
McKean. 
Jensen 
(Hahn). 
Horton, . 
Torr. 
Tower. 
McPhail. 
Simon 
(Daverio). 
Stubbs and 
Corrigan. 
Eyland. 
Tonkinson & 
Rockliffe. 


3973 
3977 


3978 
3980 


3983 
83987 
3989 
3991 
3993 


3994 


3995 
3998 


No. | 


Name. 


No. 


Name. 





1880 
4000 
4002 
4003 
4006 
4007 
4009 


4013 


| 





3999 Taylor. 


Aldred. 
Salter. 
Brown and 
Peover. 
Henderson. 
Zanni. 
Lorrain 
(Trouve). 
De Rusett, 
Preston, 
Prestige, 
& Preston. 
Justice 
(Chapin). 


Heaton. 
Eaton. 

De Barazia. 

Michaux, 
Browning. 

Lake 

(Magaud). 

Lills 


(Furney). 
Spence 

(Kamin & 

Egberts). 





1880 
4034 


4037 
4038 


Pitt 
(Worsley). 
Aviss. 
Morgan- 
Brown 
(Barnes, 
Webster, & 
Butler). 
Lorrain 
(Trouvé). 
Green 
(Green). 


| Sampson. 


Wainwright. 

Reddie 
(Biloret & 
Mora). 

Lake (Hall 


Lake (Jay). 


| Richardson. 


Cox. 
Dann 
(Flirscheim) 


| De Wrady & 


Okouneff, 
Pickard. 





II.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 


Name. 





Pocock. 
Stiff and 
Bowen. 
Mactear. 
| Jobson, 
Jobson and | 
Johnson. | 


| Barbier. 
8809 | Dickinson, 
3823 | Clark (Rogé, 

| Poret, 

| Bagoy, and 

| Dupre). 

| Sellars. 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 


Hughes. 

Gill. 

Taylor. 

Mackenzie. 
5 | Garrood. 


No. 


1880 
4241 


No. Name. 


1880 


4285 


No. Name. Name, 
1880 
4094 
4098 
4100 
4116 





Abel (Baum- 
garten and 
Mensen- 
dieck). 

Swinburn, 

Gossave. 

Wiles. 

Reftitt, 
Reftitt, and 
Rethiitt. 

Silver and 
Fletcher. 

Ellington, 

Archer. 


Elmore. 
Dick. 
Woodward. 
Lake 
(Maiche). 
Gallie 
Kesseler 
(Raydt). 
Harris and 
Cooper. 
Cockey and 
Cockey. 
Moseley. 


Thomas and 
Gilchrist. 
Smith. 
Johnson, 
Mathewson 
and Tidey. 
Bostel. 
Marshall. 
Bromhead, 
Greathead. 
English, 
Taylor. 


4300 
4334 
4125 4291 
4153 
4173 
4202 


4175 
4274 4126 
4185 
4188 
4251 
4347 
4180 


4104 
4148 4210 


4269 
4280 


4176 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 

No. 
1876 
4101 


No. 
1876 
4011 
4074 


Name. No. Name. Name. 





7 
Harding. 
Evans and 
Swain. 
Gameee 


Ashworth, 
Ashworth & 
Ashworth. 

3921 | Forster. 4176 


NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMEKS 
AND MEMORANDA OF ALTERATIONS. 

Lake. Gardner. ‘* Machine guns.” No, 881 of 1876. Pendle- 
ton Gaines Watmouth has applied for leave to file a disclaimer and 
memorandum of alteration of part of the specification of the said 
Letters Patent; any person intending to oppose such application 
must leave particulars in writing of his objection at the oftice 
of the Attorney-General, Royal Courts of Justice, London, within 
twenty-one days from the date of the London Gazette in which 
this notice is published. 

A. S. Hallidie, London and San Francisco. ‘* Tramway and 
road car traction and machinery connected therewith.” No. 
1204 of 1875. The Hallidie Patent Cable Tramways Corporation 
have applied for leave to file a disclaimer and memorandum of 
alteration of certain parts of the specification of the said Letters 
Patent; any person intending to oppose such application must 
leave particulars in writing of their objection with the Solicitor- 
General's Clerk of the Patents, at Room No. 549, in the Royal 
Courts of Justice, London, within twenty-one days from the date 
of the London Gazette in which this notice is published. 


‘ 
Simon(La Cie} 3900 
Dentellicre 
de France). 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING OCTOBER 13, 1883, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views givenin the Specisication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
d&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postaye, and addressed to Mr. H. READER 
LACK. 


1877. 

983. Apparatus for Heating Water, &c.: F. Hock- 
ing and Co., Liverpool. [4¢.)—No claim is made generally 
to the use of annular condensers, coolers, refrigerators, consisting 
of a series of concentric tubes, being in the case of condensers 
alternate steam and water spaces, and in the case of coolers or 
refrigerators being alternately spaces for the liquor to be cooled 
and the cooling liquid, (Disclaimer and memorandum of altera- 
tion. August 7, ) 


2443, Permanent Letter Files: B. Hunt, London. 
(B. Brower, New York, andJ. I. Adams, Irvington,N.Y., U.S.A.) 
4d.]—The last four claims of this invention are disclaimed. The in- 
vention consists principally of a letter file having index leaves 
adjustable in a back binding to permit the introduction between 
them ,of loose sheets, letters, notes, or papers, the back being 
independently removable from a holder. (Disclaimer and me- 
morandum of alteration. September 4, 1883). 

1878. 

3134. Apparatus for the Dynamical Production 
and Application of Electricity : C, H. Siemens, Lon- 
don. (/. W. Sicmens and F. H. von Alteneck, Berlin). [4d.J— 
The concluding words ‘and for its regulation when applied for 
illumination” are struck out from the title which now stands as 
above. The second, sixth, seventh, and eighth claims are dis- 
claimed, the remainder standing substantially as before. The 
second claim is for the construction of a generator wherein a flat 
iron ring wound transversely with coils of insulated wire is caused 
to revolve between the poles of electro-magnets arranged in 
circular order, with their cores parallel to the axis of the machine 
and terminating in iron plates forming extended polar fields 
facing the coils of the ring. The sixth claim is for combining 
several generators so that they act in series, the currents generated 
in some elements of the series being applied to excite the electro- 
magnets of other elements of the series, The arc lamps described 
in the specification are also disclaimed, the claims seven and 
eight and Sheets VII. and VIII. of the drawings referring to these. 
(Disclaimer and memorandum of alteration. September 11, 
1883). 


1830, 

5184. Sweat Bands for Hats and Caps: H. A. 
Bonneville, Paris. (7. W. Bracher, New York, U.S.A.) 
{[4d.]—The inventor now claims (1) the combination in a sweat 
leather or band for hats or caps ofa lining or reed cover projecting 
beyond one edge of the sweat leather or band, and attached 
thereto by a double row of machine stitches connected together, 
one penetrating the lining or reed cover alone at or near the edge 
of the sweat leather or band, and the other penetratimg both the 
band and lining inward or upward from such edge, the connect- 
ing parts of the stitches being on the face of the band, and sub- 
tantially parallel to each other. (2) A sweat leather or band for 


1883). 


— [Oct. 19, 1883. 


hats or covers having a reed cover attached thereto by machine 
stitches in imitation of hand-whipping. (Disclaimer and memo- 
randum of alteration, September 13, 1888). 

5220. Fire Grates: J. R. Pickard, Leeds. [4:.|— 
Disclaims : The combination of the tubular atmospheric pipes 
and the combustion chamber, (Disclaimer and memorandum of 
alteration, August 2/, 1883). ; 


Sy 


1881. 

2330. Castors for Furniture: A.C. Fontaine, Lon- 
don, [4d.]—Claims: The castors for furniture as described and 
shown ; the original claims being ‘‘(1) the motion composed of the 
chariot with three bowls; (2) the shape and configuration of the 
body of the horns; (3) the shape complete of rocket and horns 
together as represented.” (Disclaimer and memorandum of alter- 
ation, September 11, 1883). 

1882, 

3809. Manufacture of Certain Chemicals and their 
Purification from Iron: J. W. Kynaston, Liverpool. 
{4d.}—Iron is separated from a solution of alumina or other salts 
not having a decomposing action on the manganous acid of the 
manganite by means of precipitated manganite of hydrogen 
(hydrate of peroxide of manganese) or other manganite whether 
inthe form of Weldon mud (puritied or not) or other artificial 
precipitate prepared previously or formed at the time in the 
solution. The manganite of hydrogen is recovered for re-use by 
removing the iron with dilute sulphuric acid which dissolves the 
iron. The protosalts of iron are, before the separation from 
aluminous solution, oxidised. (Patent dated August 12, 1882. 
August 10, 1882). 

1883. 

24. Generation, Storage, Distribution, Regulation, 
Measurement, and Utilisation of Electricity, &c. : 
J.5S. Williams, Riverton, N.J., U.S.A. (3s. 10d. 96 Figs.) 

Distribution : This relates firstly to a system of distribution in 
which the earth, railway lines, water, and conductors, or water 
channels (provided by boring or otherwise) are utilised for con 
ducting the electric currents in combination with a return insulated 
conductor, the translating devices being arranged in multiple arc 
circuits. This relates also to dynamo-electric generators, electro- 
motors, magnets, incandescence lamps, electrodes, conductors, 
secondary batteries, current regulators, current meters, automatic 
cut outs, &c. The inventor refers to his Patents 85, 2 700, 766, 
856, 1174, 1556, 3558, and 4034 all of 1882, and 5233 and 5742 both 
of 1881, This specification like several of those enumerated above 
is too lengthy for satisfactory abridgment within the limited 
space at our disposal; it contains seventy-eight pages of closely 
printed matter and sixteen sheets of drawings. (January 1, 1883). 


713. Hose Reels, &c.: J. T. Foot, London. [1/. 4 
Figs.|—The delivery end of the hose is connected to the hollow 
axis of the reel, and a pump worked by hand is connected to one 
or the other end. The frame to which the handle is attached is 
divided and hinged so that the handle can be turned over to the 
front of the machine. (February 9, 1883). 

797... Dynamo-Electric and Magnecto-Electric Ma- 
chinery, &c,: F. Wynne, London. ([2/.|—-Motors: The 
armatures and the frame carrying the field magnets are mounted 
so as to rotate on the passage of the current in opposite directions, 
and to each is attached a disc or drum. A cone or stepped cone 
capable of revolving round its own axis, and also between the 
discs, is placed between the dises, The two dises are gearec 
together so that the ratio of their speeds is constant, and the cone 
rotates on its axis with a speed proportional to the dise having 
the lowest speed. The cone or suitably insulated parts of it may 
be usedas a commutator to convey the currents between the field 
magnets and the armature. Two ormore motors may be arranged 
together so as todrive the same shaft. (February 13, 1583). 


804, Construction of Dynamo-Electric Machines, 
&c.: H. T. Barnett, London. (tid. 4 fiys.J—Dynamo- 
electric generator: The coils of wire or other conductor for the 
armature are wound upon a core consisting of a bobbin or reel 
having one or both flanges removable. Referring to Figs. 1 and 2, 
one or more lavers of the cenductor are wound on the core A pro 
vided with one fixed and one movable flange. The rod C is then 
passed through slots or holes in the flanges so as tofbe parallel with 
the core A, and the winding of the conductor is then con 
tinued to completion. The coil may then be saturated with 
cement or bound with wire, and is afterwards removed from the 
core. Referring to Fig. 3, the coils are placed upon rods or pins ¢ 
carried by one or more discs E, As shown one disc is keyed to the 
armature shaft, and is provided with holes to receive the pins, 
and the other disc carrying’ the pins e slides loosely upon the 
shaft, and is forced to approach the fixed dise so as to secure the 
coils by means of nuts screwing on the shaft, or it may be by screw 


pws 
\ 


24, 
15 


Ir\\\ 
bolts passing through both dises. 
serrated, and the cores ») be secured to them by screws, pins, or 


The face of the discs may be 


cement. The coils may be connected together in parallel circuit 
orin series, the one set of similar junctions being connected 
to the metal of the machine, or to a commutator or insulated 
ring of metal, and the other set toan insulated ring on the 
shaft. A suitable commutator is formed of two rings of 
metal provided with projecting teeth, the teeth of one ring 
fitting into the spaces between the teeth of the other, the brushes 
bearing upon the teeth for a continuous current, and upon the 
rings for alternating currents. The cores of the coils are con- 
structed of finely divided magnetic material, cach granule of 
which is insulated by being coated with a film of varnish. The 
granules are then compressed in suitable moulds to the desired 
shape, ¢.y., the metallic granules may be mixed with resin or 
shellac and compressed to the required shape, sufficient heat being 
employed to melt the resin. The core may be pierced with holes, 
and hair or fibres may be mixed with the gianules or shellac. 
The pole-pieces of the field magnets may be constructed in a 
similar manner, and connected to the iron cores, (February 14, 





1883) 


821. Calendar Ring: A. E. Maudslay, South- 











Oct. 19, 1883. ] 
Consists chiefly in making the ring in two pirts, 
so fitted together that one will turn freely upon the other. (Pre- 
visional protection not allowed. (February 14, 1883). 


825." Apparatus for Irrigating Gardens with Waste 
Water from Households: W. Blakely, Bournemouth, 
Hants. ([2d.)—A slop sink, consisting of an ordinary water- 
closet. pan provided with two or more independent strainers, 
which fit in the pan one above the other, and are provided with 
handles, is placed in the water-closet or other convenient place, 
and in communication with pipes laid in the garden at or near the 
surface of the earth. (February 14, 1883). 


832. Machinery to be Operated by Hydraulic or 
other Power for Raising Weights, &c. : .R. Lake, 
London. (4. S. de la Pena and L. Drumen, Madrid). (4d. 
2 Figs.|—Water is first raised froma tank at alow level to an 
upper tank by suction and force pumps, the water is then allowed 
to fall through pipes provided with suitable cocks into a trough 
over a water wheel causing it to revolve and set in motion levers 
connected to pistons which force the water into the upper tank 
and to the drum on which the weight is wound. (February 15, 
1883). 

841." Stoppers for Drawing off and Stoppering 
Liquids in Bottles: E. Wright, Leyton, Essex. [2.|— 
The object is to provide a stoppering device and a draw-off tap for 
replacing the corks or stoppers. (February 15, 1883). 


853." Rock Drills: J. W. Larmuth and R. B. 
Howarth, Pendleton, Lanc, [2/.)|—A valve chamber equal 
to the length of the cylinder, and having a slide valve at each end 
is provided, and thus reduces the capacity of the ports and conse- 
quent waste of water. (February 16, 1883). 

856." Apparatus for Registering Fares: W. Taylor, 
London. (2/.)—The ordinary alarm punch made with register 
ing and recording devices is combined with a pair of toothed 
wheels for embracing and carrying forward the ticket, and operated 
by springs attached to the punch, the recording wheels being also 
op raced by springs attached to the punch. (February 16, 1883). 


857," Apparatus for Decorating Pastry, &c.: E. 
Raths, Aarau, Switz. (2d.)—Vattern sheets are made from 
a thin non-poisonous and inelastic metal, preferably tin, and ap- 
plied to the surfaces. (Provisional protection not allowed. Feb- 
ruary 16, 1883). 


862." Manufacture of Fire Lighters: G. W. von 
Nawrocki, Berlin. ((. Mohr, Berlin). (2d.)—Sawdust, 
wood-splinters, and horse manure are exposed to heat to expel 
the moisture in an iron retort and added to a boiling mixture of 
two parts American resin and one part of turpentine and pressed 
to the required shape. (February 16, 1333). 


866," Apparatus for Hat-Pressing Machines : H.C. 
Birley, London, ((7. Yule, Newark, N.J., U.S.A.) [2d.] 

The object is to secure a water-tight joint between the ordinary 
flexible bag and the plunger of the press. A rim or ring of flexible 
material is formed asa flange on the back of, and fits within, the 


ampton. [2d.] 





hollow plunger. (Void, the patentee having neglected to file a 
specification, February 16, 1883). 
867. Apparatus for Generating and Utilising 


Electricity: F. M. Newton, Belfast. [6d. 10 Figs.| 

Commutator : The commutator of each pair of sections of the 
conductor on the armature is formed of a copper tube fixed to a 
suitable insulating material by screws, and this tube is then cut 
into four sections by diagonal slits at such angle to the axis, that 
each section of the tube shall embrace about three-eighths of the 
circumference, 





amount of current given off. Fig. 1 isa modification of the com 

mutator having the slits of modified form for the purpose of 
diminishing sparking by causing the brushes to leave each seg- 
ment at two or more points at the same time. The brushes leave 
the segments at the points G and H at the same moment, or at 
the broad endJ K. Armatures: An armature of the cylindrical 
or drumtype is wound by leading the conductor longitudinally 
alony its surface or along a groove cut in its surface, then across 
the end as a chord of the circle, and back along the cylinder 
parallel to the first part of the conductor. It isthen led across 
the other end of the cylinder again as a chord, but at an angle to 
the other chord, then back along the cylinder, and so on until the 
point is reached from whence it started. This may occur at four 
or greater even numbers of longitudinal wraps. A second winding 
may be started between the'first and second longitudinal wraps, and 
again a third between the first and second, and a fourth between 
the second and third. In this arrangement the field magnets may 
be placed both within and without the armature. Fig. 2 shows 
the drum wound as described, the field magnets being caused to 


(xD 
ea 


be! 
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rotate within the drum which is fixed. The core consists of a 
number of thin softtiron rings insulated from each other by rings 
of insulating material, and held together by bolts D, two of which 
pass through lugs cast on the bedplate. The end rings are 
provided with a number of pegs of non-conducting material 
to support the coils. The conductor starting from the point I 
is laid along the inside of the cylinder parallel to the axis 
and passes over two pegs to the point J, then along the in- 
side of the cylinder parallel to the axis, and over two more 
pegs, to L, and so on as shown until the point K is reached 
again, the terminals being led to suitable binding posts. The 
cores of the armatures may be formed of iron filings or iron 
in & comminuted condition mixed with a non-conducting 
material such as sand, and cemented together, or in the case 
of the ‘‘Siemens drum armatures,” be contained in a drum 
of badly conducting material. Are lamp: The feed of one 
(or more) of the electrodes is controlled by causing it to pass 
through a guide of refractory material such as_ porcelain. 
Fiz. 3 shows the guide, which is provided at one end witha 
finger, projection, or lip which prevents the passage of the carbon 
beyond that point until its diameter is sutticiently reduced by the 
wasting action of the are, it being forced forward by a weight or 
spring. The guide is pivotted or otherwise attached to an arm or 
bracket, so that it can be easily swung or rotated to admit of the 
insertion of a fresh carbon. (February 16, 1883). 


The amount of commutator surface in contact | 
with the brushes becomes approximately proportional to the | 
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868." Pads, Sponges, and Mops for Baths, Wash- 
ing and Cleaning Carriages, Windows, Horses, &c.: 
Cc. Jack, London. (2d.)—These are constructed with a reser- 
voir to contain the cleaning fluid or material which is discharged 
by pressing a spring. (February 16, 1883). 

869.* 
Combing Textile Plants and Materials: B. J. B. 
Mills, London. (N. de Landtsheer, Paris). (10d. 12 Figs.J— 
“The materials to be treated entering laterally are continuously 
worked upon their entire length; by drawing together or by 
separating the concentric surfaces of the drums which effect the 


work, the action thereof can be regulated upon the different parts | 


of the material. The material being turned in order to work the 


second extremity, this operation permits of workiag it upon two | 


faces and of working its central part according to the degree 
desired.” (February 16, 1883). 


874." Apparatusto be Attached to Candles for the 
Prevention of Guttering and for Insuring a Steady 
Light: J. B. Goodwin, London, {2/.)—A metallic cap 
incloses the upper portion of the candle, and is provided with an 
arm carrying a shade. (February 17, 1883). 


878." Apparatus for Ventilating Ships: D. Gil- 
christ, Pollockshields, and J. Barr, Kilmarnock. 
(2d.)—A steam ejector is applied at the mouth of the swivelling 
discharge outlet. (February 17, 1883). 


881." Manufacture of “Batting Gloves” used by 
Cricketers: J.G. Heap, Manchester. (2/.)|—The upper 
part of the D shaped india-rubber tube of each finger is curved 
inwards, a wedge-shaped piece being removed opposite the second 
joint of the finger. (February 17, 1883). 


883." Apparatus for Giving Medicine to Animals: 
A. Patchett, Mill Green, Linc. [2d.}—The ball or medi- 
cine is put in a barrel and prejected into the animal’s throat, on 
pulling a trigger, by means of a spiral spring. (February 17, 1883). 


886." Dating and Endorsing Hand Stamps: G. K. 
Cooke, London, [2/.)—Relates to stamps having letters in 
relief on india-rubber rods fixed in flexible bands which can be 
turned as required around an interior fixed piece. (February 17, 
1883). 

887.* Apparatus for Measuring and Laying Down 
the Shape of Articles of Clothing: E. Edwards, 
London. (P. Guiyonnet, Paris). {2d.|—Consists of a sufficient 
number of horizontal and more or less vertical strips of flexible 
steel, suitably divided, and crossing each other through slides. 
(February 17, 1883). 

888." Looms for Weaving: J. Almond, Blackburn. 
(2d.|—Relates to the construction of taking up lever used in con- 
nection with the taking up motion, to the construction and use of a 
shuttle guide and springs so arranged and combined as to act as 
guide and swell, to a temple roller adjustable to varying widths of 
cloth, to apparatus for taking up the cloth as woven without the 
aid or use of the cloth beam or roller, to interchangeable picking 
bowl or cones, and to an adjustable expanding and contracting 
beam for the warp. (February 17, 1583). 


898. Condensing and Distilling Apparatus for 
Ships: J. Tweedy, Walker, Northumberland. [(d. 
6 Figs.|— Consists in fitting a surface condenser to be used 
either for condensing. the exhaust steam from the winches, 
cranes, or othersimilar machines, or for distilling fresh water from 
salt or other impure water, combined and fitted with donkey 
punyps so arranged that the pumps shall be available both for 
performing the ordinary duties of such pumps on board ship, and 
for being used as air and circulating pumps in connection with 
the condenser when condensing exhaust steam, or as circulating 
pumps when distilling water.” (February 19, 1883). 


901.. Machinery or Apparatus for Printing Calico, 
&c.: C. Hindle and J. H. Canavan, Salford. (2d.)— 
One end of a lever is fixed to the backplate of the ‘‘ doctor” and to 
the other end a spriral spring is attached by a cord or wire, this 
other end of the spring being fixed to the frame. The working of 








the ‘‘doctor” is thus more elastic. (February 19, 1383). 
902. Velocipedes: G. P. Smith, Tunbridge Wells, 
Kent. [2d.|—Greater leverage is provided at the commence- 


ment of the stroke for directly rotating the axle, which leverage 
decreases during the stroke. Relates also to the steerage. 
(February 19, 1883). 

904. Waste Preventing Cisterns: B. C. Cross, 
Leeds. (6d. 2 Fiys.|—The cistern is filled by means of on ordi- 
nary ball-and-float valve, and when nearly fulla catch, on to which 
is fastened a float, is projected on to a lever. On pulling the 
lever the catch is raised, and with it a valve; the water then 
rushes into a loose movable can situated in a box, and causes the 
can to be lowered. 
pulley to the valve, and this raises it higher than the lever_can 
lift it until the cistern is emptied. (February 19, 1883), 


908." Lenses for Signal Lamps or Lanterns: J. 
Rogers, London, = [2d.|—The lenses are constructed of two 
plano-convex lenses of ordinary white glass, and a disc of coloured 
glass is introduced between the plane surfaces, (February 19, 
1883). 


909." Manufacture of Bricks, Tiles, or Slabs: J. 
C. Bloomfield and McGurn, Blen-y-lung, Fer- 
managh. ([2d.)—The brick, tile, or slab, is coated with a mix- 
ture of gas tar with powdered chalk or siliceous matter. (Febru- 
ary 19, 1883). 


912. Davits and Apparatus for Raising and 
Lowering Ships’ Boats : D. Pattison, London. [2d.|— 
An arm in the shape of an ordinary davit is secured, to an upright 
carried by the vessel, by a bolt passing through lugs on the upright 
and through the lower end of the arm. The arm is held inan 
upright position by a strong hinged clamp on the upright. 
(February 19, 1883). 


913." Electrical Fuzes and their Application to 
Electrical Firing: S. J. Mackie and J. S. War- 
burton, London. [(2d.)—The two conducting wires of the fuse 
are formed into a loop on each side of the fuse, which is turned 
back towards the conductors which are twisted close up and 
secured to the fuse by a cord, so that the fuse will deliver its fire 
backwards into the charge, and so that the obstruction of the loop 
will prevent the withdrawal of the fuse from its proper position 
and protect it frominjury. (February 12, 1883). 


916. Manufacture of Gases and Vapours for Heat- 
ing and Illuminating Purposes: W. Arthur, London. 
(J. P. Gill, New York, U.S.A.) [ls. 4d. 20 Figs.J|—Relates to 
an arrangement for the production of heating gas by regulating 
the supply of steam to a liquid hydro-carbon, to the production of 
illuminating gas in a fixing retort by the use of non-illuminating 
gas, to the construction of a gas furnace whereby the heating 
surface and capacity for gas production is increased, and to the 
retorts or heaters, and a needle valve. The specification contains 
twenty-seven pages of description and forty-eight claims. (Feb- 
ruary 20, 1883). 


919.* Water Waste Preventers: F.G. Fleury, Lon- 
don. (2d.]—Consists of an outside casing having the usual inlet 
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| sists of asbestos mixed with one or more of the following: 


The can issecured by a chain passing over a | 
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and outlet and seating for the valve. Two india-rubber rubs 


divided by a diaphragm perforated with a small hole are held by a 
small ring attached to the spindle seating. The cups are charged 
with water and fixed in the seating. On screwing down the 
spindle the lower cup is forced against its seating and the water 
passes into the uppercup. On raising the spindle the valve is 
opened until it resumes its normal condition. (February 20, 1583). 


921. Water Gauges of Steam Boilers: J. Holden, 
(6d. 8 Figs.|—The water, steam, and waste 
cocks are arranged so that they shall work together, and be all 
controlled and operated by one handle, which can be actuated 
from a place away from the immediate vicinity of the gauge. The 
lower end of the glass tube is arra dso that its lower end shall 
rest upon a packing ring of suitable material inserted in a groove 
formed round the orifice, the other end entering an opposite 
orifice when a cap is forced down upon it, a packing ring being 
interposed between the cap and the tube. A spring keeps the 
packing rings tight when the boiler pressure is removed. The 
ends of the tube enter circular valve chambers and prevent the 















valves therein from resting upon their seats. (February 20, 
1883). 
926.* Appliances for Carriage Wheels for Easing 


the Lateral Motion thereof on their Axles, and for 
Preventing Noise: J.A.Turner, Manchester. (2d.)}— 
Annular plates formed so as to have a certain spring action are 
placed between the inner end of the axle-box and the shoulder of 
the axle or between the outer end of the box and the screw cap or 
at both points. (Void, the patentee having neglected to file speci- 


jication. February 20, 1883). 
929." Muffs: H. J. Haddan, London. (F. Hiisgen, 
Bruzelles). (2d.]—An air reservoir replaces the ordinary stuffing 


of wool, feather, or wadding and is blown out when required for 
use. (February 20, 1883). 


930.* Cocks, Taps, or Valves: W. I. Welsh, Wells, 
Som. [2d.]—The area of the face of the valve is large and the 
seating slightly conical. An aperture of small size is bored 
vertically through the apex of the cone, and a metal cap provided 
with disc of leather or india-rubber is screwed down over the 
aperture. (February 20, 1883). 


932. Carding Engines for Carding Cotton, Wool, 
&c,: R. Tatham, Rochdale, and R. Sellers, Scholes, 
Yorks. (6d. 6 Fiys.)\—The object is to remove the dirt, motes, 
seeds, burs, or short fibre from the material being acted upon, by 
means of a travelling surface consisting of ‘‘ wire cards,” teeth, or 
brushes, which in their passage beneath the “taker in” roller 
serve to card, strip, and remove the dirt, &c. (February 20, 1883). 


934.*_ Manufacture of Steel and Alloys to be Used 
in said Manufacture: A. Armitage, Sheffield. (2.)— 
From 0.1 to 2 per cent. of chromium is introduced into the molten 
metal either as ‘‘ manganiferous chromeisen” or ‘‘ chrome-spiegel,” 
(February 20, 1883). 

935. Railway Permanent Way: P. M. Justice, 
London. (S. G. Thomas, Calcutta). (6d. 10 Figs.j}—Short 
rolled steel or wrought iron profiled plates are employed in place 
of the various forms of sleepers. (February 20, 1883). 





936.* Sewing Machines, &c.: E. P. Alexander, 
London. (C. H. Crawford, New York, U.S.A.) (2d.)—Relates 
to sewing machines used for overseaming and cat-stitching, the 


object being to form the stitches rapidly without noise or jar, and 
to secure a ready manip ion and adjustment of the parts, an 
automatic variation of the stitch and presentation of the edges of 
a button hole tothe fabric. Relates also to binding or button 
hole stitch formed by interlocking two threads. (February 20, 
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1883). 
939. Process for Manufacturing Tiles, Bricks, 
&c.: E. Edwards, London. (?P. A. Sazerae, Peruzet, 


France). (2d J—Burned clays or suitable earths are coloured black 
or slate grey throughout their substance by means of finely 
divided carbon, and are preserved by the introduction into their 
pores, whilst at a high temperature, of such finely-divided carbon. 
(February 20, 1883). 


941. Manufacture of Uninflammable and Incom- 
bustible Products for Writing and Printing Pur- 
poses, &c.: A. M. Clark, London. (¢. Meyer, Paris). 
|6d.}—This specification extends to fifteen pages of closely-printed 
matter, and contains seventeen claims, the object being to manu- 
facture an ineombustible pulp for paper and ink. The pulp con- 
Clay, 
silicate of soda or potash, paraffine, resin, glycerine. A pulp for 
coating electric conductors consists of a mixture of paraffine, 
resin, and asbestos. Several compositions for inks are described, 
e.g., @ mixture of a clay, a silicate, and water; or clay, glycerine, 
liquid silicate and water ; and umber, or yellow or red ochre and 
ultramarine. (February 20, 1883), 


946.* Spinning Tops to be Used cither as Toys or 
for Testing and Exercising the Human Lungs: 
W.R. Lake, London. ((. M. Kimball, Toledo, Ohio, 
[2d.]—Consists in a top adapted to be rotated by the air or other 
pressure, a support or step for the spindle of the top and one or 
more passages in the base supporting the step, the passages being 
adapted to direct jets of air against the top so as to rotate it. 
(February 20, 1883). 


947. Life-Savingand other Mattresses, &c.: W. R. 
Lake, London. (Ll. Heath, Boston, Mass., U.S.A.) [6d. 
5 Figs.}—An air chamber consisting of a cushion composed of 
india-rubber is provided within the body of the mattress. The 
top and bottom of the body are joined by a series of short vertical 
india-rubber tubes hermetically joined thereto. (February 20, 
1883). 

951.* Electric Arc Lamp: H. Trott and C. F. 
Fenton, London. (2d.J—Arc lamps: The feed of the carbons 
is regulated by means of an armature rotating between the poles 
of a differentially wound horse-shoe magnet, and connected 
to a train of wheels. The fine wire of the magnet is con- 
nected to a high resistance magnet, which, on the passage 
of a current, attracts its armature and lifts a brake of the arma- 
ture. The carbon is connected to the train of wheels by a 
flexible band wound respectively from the top and bottom of.the 
rod in opposite directions on to a drum on the axis of one of the 
wheels of the train. The spindle is connected to the gearing by 
means of a pawl on the first toothed wheel loose on the first 
spindle gearing with a ratchet wheel fixed on the spindle. The 
upper carbon rod can thus be raised without rotating the gear- 
ing. The metallic bands may be replaced by a rack and pinion. 
The arc is struck by means of double-pole magnets, the two soft 
iron armatures being connected by a brass guide rod passing 
through and fitting within the magnet. The top armature is 
attached to, but insulated from, the lower carbon-holder. The 
brass guide rod is hollowed out at the bottom to admit a 
spiral spring which bears against the top of the rod and an internal 
bottom pole piece of the magnet. The length of the are is 
adjusted by a brass rod passing through the spiral spring, and 
provided with an adjustment nut. The current is diverted from 
one pair of carbons to the next, by means of a pin on the rod of 
the first pair of carbons making contact with a tilting lever and 
diverting the shunt circuit through a switch magnet, to the arma 
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ture of which is fixed a detent connected to a spring lever; this 
lever then falls over, breaking the switch circuit and lifting the 
brake of the second train of wheels, (February 21, 1883). 

952. Horseshoes: J. Ferris, Athlone, Ireland. [é. 
3 Figs.|—Cogs or projections are formed on the underside of the 
shoe so as to prevent the horse from slipping. (February 21, 
1883). 





953. Production of Dense Metal Castings: C. M. 
Pielsticker, London. (F. C.j¢. Miiller, Brandenburgh-on- 
Havel). [6d. 4 Figs.|—The molten metal is subjected to the 
action of centrifugal force under exclusion of air, apparatus for 
the above object being described. (February 21, 1883). 


954. Sliver or Card Can Rings: J. Rothwell and G. 
McMillan, Farnworth, Lane. [4d..2 Figs.)—The rings are 
rolled with a ledge a little higher than the thickness of the sheet 
tin or metal of the can. (February 21, 1883). 


955. Machinery or Apparatus for Cleaning Wool : 

. S. Walker, Leeds, and S. Beaumont, Roubaix, 

jd. 3 Figs.]—A bar furnished with one or more rows 

of pins projecting downwards is provided for the upper plate of 

the two plates between which the sliver is drawn. A vertical re- 

ciprocating motion is given to the bar, the pins passing through a 

longitudinal slot in the upper plate and through the sliver. (Febru- 
ary 21, 1883). 

956. Production of Bases for Colouring Matters: 
E. G. Brewer, London. (Chemische Fabrik auf Actien, 
Berlin). [4d.]—Acetic aldehydes are heated with the salts of 
primary aromatic amine, chinaldine bases being produced. These 
are converted into hydro or oxy derivatives. (February 21, 1883). 


957.* Brewing Process and Arrangement of Appa- 
ratus for the Continuous Working of the Same: 
E. P. Alexander, London. (C. Zimmer, Frankfort-on- 
Main.) [2d.]—Consists in the use of malt from which the useless 
parts have been previously removed, and which, when so treated, 
can be ground fine and separated into two qualities. (February 21, 
1883). 


958. Casting Iron, Steel, &c.: D. Davies, Mon- 
mouth. (2d.)—The ingots are cast with theirlarger ends upper- 
most. (February 21, 1888). 


962. Machines for Mortising Wood: J. H. Johnson, 
London. (J. B. Alexandre, Paris). (6d. 5 Figs.]—Consists 
essentially in the employment of a screw or equivalent device for 
automatically feeding the cutter up to its work in combination 
with means for regulating and controlling the action of the cutter. 
(February 21, 1883). 


964. Apparatus to be Employed for the Process of 
Producing Designs or Figures on or in Wood in Imi- 
tation of Carved Work: A. Guattari, London. [10d. 
15 Figs.J}—Relates to apparatus used in the process of producing 
imitation carving on wood by the combined action of great heat 
and pressure applied by means of red hot moulds in a hydraulic 
press. (February 21, 1883). 

965. Apparatus jfor Transmitting Audible Signals 
by Electricity: A. F.St. George, London. [sd. 8 Figs. 
—For the transmitters discs of wood or other suitable organic ma- 
terial are placed in an air-tight retort on a layer of animal char- 
coal, the discs being separated from each other by metallic plates. 
The retort is then filled up with animal charcoal, and the cover 
screwed very tightly down so as to prevent the plates of organic 
material from warping. The retort is then submitted to a con- 
siderable heat so as to carbonise the organic discs. The discs 
when cold are removed and mounted by their edges in a frame or 
support between suitable washers as shown in Fig. 1, and placed 
in a suitable casing. The disc is connected to the circuit by means 
of copper electro-plated upon a small portion of the periphery of 
the disc. A ball of carbon of the hardest quality is hung from a 
metallic or other wire so as to touch lightly upon the disc, the ball 
being suitably connected to the circuit. Figs. 2 and 3 show a 
modified arrangement witha number of movable contact pieces. The 
receivers consist of two or more discs of mica arranged parallel 
with and in close proximity to each other and suitably mounted 
at their edges. One side of each disc is electro-plated, preferably 
with silver, and the discs are perforated at theircentres. The 
metal side of one disc faces the mica side of the next disc, the discs 
being connected alternately with each other, the two sets being 
connected to the conductors of the circuit. In order to record the 
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sounds transmitted, a beam of light—admitted through an aper- 
ture whose width is variable according to the vibration of the 
diaphragm of an ordinary receiver, to which it is suitably con- 
nected,and which is connected to the axis of a revolving glass 
disc, so that as the disc revolves it (the aperture) travels simul- 
taneously towards the circumference—falls upon the sensitive 
surface of the revolving glass disc revolved by means of clock- 
work in a dark chamber. In order to reproduce the message, a 
beam of light is made to fall upon and follow the variable spiralline 
upon the glass disc, and thence, after traversing the glass, upon a 
receiver of selenium or other suitable substance whose conduc- 
tivity varies in proportion to the degree of light to which it is 
exposed. Submarine or other cables for telephonic purposes are 
protected by anti-induction apparatus placed near the end of the 
cables, and constructed ofa number of fine parallel insulated wires 
inserted in the telephone wire, so that the current induced in 
them is opposite in direction to that induced in the telephone 
wire. In order to transmit across the sea, two conductors of dis- 
similar metal traversing the sea are exposed to the salt water for 
a portion of their length without being in contact with one another 
and connected at each end to suitable transmitting and receiving 
instruments, so that the transmitter at one end serves to draw 
off more or less of the electricity generated by the action of the 
salt water as the diaphragm vibrates, and so deprive the receiver 
at the opposite end of more or less electricity. (February 21, 1883). 

966." Railway Carriage Lamps: W. Blakely, 
Bournemouth, ts. (2d.J]—Relates to the general con- 
struction and arrangement of the lamp, which is suitable for burn- 
ing mineral or vegetable oil or a mixtnre thereof. (February 21, 
1883). 

969,* Manufacture of Precipitated Phosphate of 
Lime, and Recovery of Sulphur from Alkali 





Waste: W. Weldon, Burstow, Surrey. (HF. Lombard, 


Marseilles), [2d.]—A solution of calcium sulph-hydrate is added 
to a solution of phosphate ‘of lime in hydrochloric acid. The 
alkali waste is digested with water under pressure. (February 22, 
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970.* Coal-Cutting Machinery: T. C. Fawcett and 
F. H. Stubbs, Leeds. [2d.]—The cutters are fixed at the end 
of a serrated bar working in grooves and impelled by a swinging 
hammer which strikes against a pawl in gear with the bar. 
(February 22, 1883). 

971. Window Fasteners: T. H. Collins, Win- 
chester. [6d. 7 Fis.|—Notches or recesses are formed in the 
sash frame, and the sash is provided with a spring catch which 
normally tends to enter the recesses, but can be drawn out by 
depressing one end. (February 22, 1883). 

972. Apparatus for Sapneeting. lignes from Solid 
Matters Suspended therein: . J. Haddan, Lon- 
don, (Gaillet and Huet, Lille, France). [6d. 6 Figs.)—The 
liquid is caused to flow alternately upward and downw ard between 
inclined plates, sutficient space being allowed at the bottom of the 
channels for the solid particles to settle. (February 22, 1883). 


973. Dynamo-Electric Machines; J. Hopkinson, 
London. [6d. 5 Figs.|—Dynamo-electric generators: The sec- 
tional areas of the exciting magnets of generators having armatures 
known as the “ Siemens armature” are increased and their length 
diminished. Fig. 1 shows the proportions of the ordinary ‘* Edison 
dynamo.” According to this invention the sectional area of the 
cores does not differ greatly from the area of a cross-section through 
the armature, and the length is made about two and a-half times 
the diameter of the armature. Fig. 2 shows the magnets con- 
structed in the form of a ring with a gap or space therein for the 
armature to revolve therein, the field magnets having the desired 
proportions. The mass and magnetic cross-section of the iron 




















core of the armature is also increased. Fig. 3 represents the arma- 
ture of an ordinary ‘‘ Edison dynamo.” According to this inven- 
tion the bolts D are omitted, the dises forming the core being 
clamped together by means of washers and nuts running on screws 
cut upon the shaft of the generator. The hole through the centre 
for the lignum vite bush being also considerably diminished ; 
the sectional area of the copper upon the armature core can thus 
be increased. In the provisional specification a connection for 
connecting the opposite ends of the copper bars of the armature 
is described, and consists of two radial parts in one plane anda 
semicircular part in aparallel plane. (February 22, 1883). 


974.° Railway Signalling: W. W. Linscott, Lon- 
don. ([2d.|—The setting of a gong signal to be actuated by the 
passing train is effected from the signal box by the hand lever, 
and on the train passing the signalman’s attention is called by a 
small bell operated from the hand lever. (February 22, 1883). 


975." Preparing Steel for Watch and other 
Springs: E. de Pass, London, (4. H. Elliott, New York, 
U.S.A.) [2d.]—Partially hardened and tempered steel is polished 
whilst still larger in cross section than is required, and is reduced 
to the proper size by rolling or hammering, and polished and after- 
wards tempered and coloured. (February 22, 1883). 


976.° Springs for Watches, &c.: E.de Pass, Lon- 
don. (A. H. Elliott, New York, U.S.A.) [2d.]—One or both 
sides of the spring is convex in cross section, so as to reduce the 
friction of uncoiling. (February 22, 1883). 

977. Weighing Machines: E. Wolner, Liverpool. 
{6d. 6 Figs,|—The weighing table rests upon or in links slung 
from the knife edges of the load-arms of a series of bell-crank 
levers. The indicating apparatus consists of a bell-crank lever, 
one arm of which carries the sliding weight, and the other arm 
hangs down at a steep angle into a well or cistern, and is _pro- 
vided with a counterpoise consisting of a piston or closed tube 
working over a fixed piston of less area than tube. Other details 
are described. (February 22, 1883). 


978, 1 eee for ting nein s Means 
of Liquid Hydro-Carbons: C. D. Abel, London. (/. 
Pintsch, Berlin). [6d. 8 Kigs.]}—The apparatus consists mainly 
of a receptacle for containing the liquid illuminant, a receptacle 
for compressed air or gas which through the mediation of a requ- 
lator is caused to propel the liquid to the place of combustion. 
The burner is constructed so that the hydro-carbon is volatilised 
before entering combustion so as to require no wick. (February 
22, 1883). 

979. Apparatus for Working Railway Signals: 
H. O. Fisher, Cardiff. [6d. 6 Figs.|—A homesignal and a 
distance signal are controlled by one lever in the’signal cabin in such 
a manner that if both signals are at danger, and the signals are to 
be taken off, the home signal is first lowered, and afterwards by a 
further movement of the hand lever the distant signal is lowered 
and vice versd in raising the signals. (February 22, 1883). 

981. Lifts or Hoists for Warehouses, &c.: A. B. 
Dansken, Glasgow. [6d. 11 Figs.|—The lifts are provided 
with horizontally movable doors or shutters at the openings 
through the several floors, and the cages are fitted with wedge 
frames or equivalent appliances for opening the doors or shutters 
which are arranged on wheels moving on horizontal angle iron 
rails. (February 23, 1883). 


982.* Furnaces: G. Taylor, Middleton, Lanc, [2d.] 
—The object is to prevent the valve or damper of the furnace de- 
scribed in Specification 1996 of 1876 from becoming closed till a 
=. time after the furnace door has been closed. (February 23, 
1883). 

983. Knitting Machinery: F. Johnson, Notting- 
ham. [8d. 7 Figs |—The coverer boxes are operated by eam- 
plates to take off the required number of loops from each selvage 
to the first row of narrowing, and having delivered the loops the 
coverer box slides are again operated by the cam-plates and are 
again traversed the required number of needles to form the second 
row of narrowings. (February 23, 1883). 


985. Apparatus for Forming Letters or other 
Characters on ae, *&c., from a Distance: M. T. 
Neale, London. (6d. 6 Figs.J}—Two vessels or chambers at 





one station are connected by suitable pipes each with one at a 
second station. Each vessel is furnished with a cover like a gras. 
holder dipping in mercury so that its capacity can be varied. These 
covers are connected by rods and links to a pencil-holder in such 
manner that if the pencil-holder be actuated they will actuate 
the covers, and vice versd. The motion of the covers at one station 

roduces a corresponding motion at the other, causing the letters 
ormed by the pencil at the first station to be reproduced at the 
second. (February 23, 1883). ‘ 


986. Pirn and Spool Winding Machines: P., 
Marriott and J. Hall, Stockpo: (6d. 4 oo 
more conical or cylindrical rollers running freely on pivots in 
fixed bearings are substituted for the slotted cup against which 
the yarn usually rubs. (February 23, 1883). 


988." Apparatus for Heating by Hot Water: 
and C, F. ongden, Sheffield. [2d.)—The radiator is me 
structed with a horizontal main pipe placed in connection with 
and over the hot water mains, amd _ series of vertical double pipes 
are connected at their lower end to the horizontal main pipe, and 
at their upper end into a pipe provided with a blow-off cock to 
permit the escape of air. (February 23, 1883). 


990. Children’s Cots or Cradles: J. Brown, 
Forfar, N.B. (2d.|—The cots are combined with a mechanical 
arrangement by which they can be rocked. (February 23, 1883), 

991." Furnaces: W. E. Gedge, London. (1. 4. 
Perrin and J, E. A. Servel, St. Etienne, Loire, Paris). (4d.)— 
Relates to ‘‘a loader or feeder to feed the fireplace with coal and 
nascent gases ; a hot-air chamber utilising the lost heat without 
prejudice to the useful heat ; and a system of hermetical and inde- 
structible closers or fastenings which complete the insulation 
already produced by the masonry, and particularly by the dry 
sand which is preferably used.” (February 23, 1883). ; 


992. Steam Boiler and other Furnaces: P. w. 
Willans, Thames Ditton. (6d. 4 Figs.J|—The object is 
to prevent the exit of gases from the firedoor when air is supplied 
under the bars by a fan and to avoid the inconvenience of a closed 
stoke-hole. The illustration is a sectional elevation of a return 
tube boiler. The air is lead from the fan into a closed chamber 
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G which covers both the opening into the space below the bars 
and the ordinary firedoor and is provided with a door f hinged 
below and connected by a link d to the firedoor, On opening 
the door f, the firedoor at first remains closed and only opens 
when the door f is opened to such an extent as to draw the link d 
downwards. The two positions of the doors and link when opened 
and when closed are indicated in the illustration. (February 23 
1883), 

993." Wheels of Velocipedes or other Vehicles 
having Spider Wheels: J, Orme, London. [2d.)—Con- 
sists in a method of detaching one or two or more spokes in order 
to insert the ‘‘hub lamps.” A swivel or socket is employed on 
the spoke which secures the two ends together. (February 23, 
1883). 


994. Floating Docks and Apparatus in Combina- 
tion therewith : G. B. Rennie, London. [6¢. 8 Fiys.)— 
Relates to the arrangementof machinery and form of hull, so that 
floating docks may be made capable of being ig, axon by steam 
and water, and of a sectional form so that by means of water 
ballast thedock may be inclined up to the centre line of the 
bottom of the dock first on one side and then on the other. (Feb- 
ruary 23, 1883). 

995. Purification of Coal Gas and Preparation 
and Treatment of Materials Employed therein: J. 
T. McDougall, Manchester. [4d/.)—Carbonate of lime is 
added to and thoroughly mixed with finely divided sulphate of 
iron, the iron being converted into precipitated peroxide 
of iron, which is used in licu of the lime in gas purifiers. Other 
methods are described, all depending upon the use of the peroxide 
of iron. (February 23, 1883). 


997.* oy 2 for Distribeting : W. Lloyd 
Wise, London. (F.C. Wyvill, Bielefield, Germany). (2d.)— 
Instead of providing only one distinguishing nick in each type, 
two or more nicks are formed on each type, separate feelers enter- 
ing each nick. (February 23, 1883), 


1000. Crank and other Shafts: A. Jack and H. 
MacColl, Liverpool. [6d. 4 Figs.\—The coupling is con- 
structed of a disc of metal having grooves at the opposite sides at 
right ee to each other, and is surrounded by a metal retaining 
ring. The ends of the shafts are formed with parallel-sided pieces 
or couplers, which fit into and are free to slide in the cross grooves 
of the couplings. Water-tight rings are fitted on the shafts at the 
ends of the brass bearings so as to leave spaces filled water-tight 
with zinc or tin. (February 24, 1883). 


1001," Mechanical Relay Apparatus for Governing, 
Regulating, Starting, Steering,and Analogous Appa- 
ratus: D. J. Dunlop, Port Glasgow. [2d.J—A varying 
pressure caused in apparatus at the stern of the ship by the vary- 
ing immersion of the stern is transmitted to the engine-room and 
made to operate on asmall valve of a cylinder containing a piston, 
ony operates the throttle valve of the engine. (February 24, 
1883). 

1003." Attaching a Handle to a Stone to Enable it 
to be Used for Ironing: L. A. Groth, London. (JV. v. 
Dulcken, Stuttgart, Germany). [2d.]—The handle is secured to 
an eye of iron inserted in the fore part of the stone and a peg with 
a rounded head inserted in the hinder part. (February 24, 1883). 


1004. Coerniing on and Treatment of Vegetable 
Fibrous Substances for Manufacture of Paper and 
H Court, Rotherhithe, Surrey. [6d. 
mode of treating and operating on fibrous 
sub tion to make half stuff for paper making. 
Spent hops and tan are cleaned, washed, crushed, boiled with 
— in separate vessels and mixed together. (February 24, 
1883, 
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9 Figs.J|—Relates to a 
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1005.* Fastener Buttons for Articles of Clothing, 
&c,: E.G. Colton, London. (£. Wuerfel, Brooklyn, U.S.A.) 
(2d.]—The head consists of three parts, a face plate, an interme- 
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i .cessed spring plate, anda bottom plate having a tubular 
Gaink through ew R the post of the baseplate or shoe of the 
button is inserted, the post being engaged by the interior ends of 
the recessed spring plate below its conical head, (February 24, 
1883). 

. Machines for Warping and Chaining or Link- 
ie Yarn or Thread : w. McGee and T. Watson, 
Paisley. (6d. 3 Figs.|—The object is to effect, by mechanical 
means, the linking into chains of the yarn or thread delivered 
from the warping machines, and to stop the warping machines 
when a thread breaks or fails. (February 24, 1883)., 


007. Apparatus for a Sensitive Plates 
ow Phot wmphic Ca as: J. a Hare and H. J. 
Dale, London. (6d. 3 Figs.|—Consists of a rectangular ‘box 
with two tiers of plates so arranged that onthe box being turned 
after a plate has been exposed another will come into position to 
be exposed, and 80 on successively. (February 24, 1883). 

1009. Se Machines, &c.: J. Warwick, Man- 
chester. (6d. 11 Figs.)\—An oscillating motion at high speed 
is imparted to the shuttle by a grooved ball carried by the usual 
horizontal shaft under the base of the machine. (February 24, 
1883). 

1010. Gas Engines: C. H. Andrew, Stockport. 
(6d. 2 Figs.|—A second supply of gas and air passes into 
the cylinder through a slide valve opened to admit the mixture 
by the suction of the piston and closed in any convenient manner 
is employed. Referring to the illustration, d is the main yas supply 

















pipe provided with a back pressure valve, f is the valve admitting 
the mixture of gas and air and connected to an eccentric on the 
crankshaft. A pipe admits an independent auxiliary air supply 
through a valve, and a small pipe g? conducts gas from the main 
gas supply pipe d to the air pipe. (February 24, 1883.) 


1011.°_ Manufacture of Canton Crape and other 
Woven Goods: N. Kumagaya, Blackburn, (2d.)—The 
bard twist in the weft is temporarily retained by the use of starch, 
and the weft is wove without snarls when passing through the 
shed inthe loom. (February 24, 1883). 


1012." Lubricating the Axles of Perambulator, 
Invalid Carriage, Bicycle, and cther Wheels: R. 
Cunliffe and J. Croom, Manchester. [2/.)—A cavity is 
left in the cap which screws on the hub of the wheel, and has a 
hole closed on the inner side by a spring plate, which is pushed 
back when lubricant is to be introduced. (February 24, 1883). 


1013. Ladies’ Costume Stands: B. Sigrist, London. 
[6d. 4 Figs.)—To render them suitable for travelling the stands 
are so made that the skirt portion can be folded, and the stand 
with costume on it can be turned round without moving the sup- 
port. (February 24, 1883). 

1014. Tramways and Apparatus for Propelling 
Tram Cars by Electric or Steam Engines: M. H. 
Smith, Halifax. ([ls. 2d. 20 Figs.)—Conductors : The con- 
ductor is laid ina channel placed midway between the ordinary 
side rails. The central rail is hollow, being formed by two I plate 
girders or channel irons placed side by side, and having on their 
inner sides a protecting ledge or shelve on which the conductors 
are laid and insulated from the rail. The two plates are sunk in 
the ground and rest upon sleepers, their upper surfaces forming 
a central rail. The contact maker is mounted upon a small 
trolley which runs upon the conducting bands within the hollow 
rails; a metal plate on the trolley passes through an opening 
between the upper parts of the two plates, and carries the con- 
ductors to and from the motor. A large diameter driving wheel 
on the main shaft of the motor runs on the central line of rails. 
This invention will be fully described and illustrated in an early 
issue. (February 24, 1883). 

1015." Galvanic Batteries: O. C. D. Ross, London. 
(2d.]|—The negative and positive plates of the battery are placed 
back to back in contact with one another and are fixed in the 
box or trough so as to divide it into a number of water-tight 
compartments. The liquid may be discharged from the batteries 
by means of a long pipe placed over the series of cells and pro- 
vided with a number of smaller tubes dipping into the cells and 
fitted with cocks so that the liquid can be syphoned off. The 
cells may be filled from a reservoir fitted over the cells and con- 
nected to the long pipe. A mixture of red fuming nitric acid 
with sulphuric or hydrochloric acid and water is used in the 
carbon cell of a zinc carbon battery. (February 24, 1883). 

1016." Electric, Secondary, or Storage Batteries: 
R. H. Courtenay, London. § ([2d.)—Secondary batteries: 
The positiveand negative elements are placed in entirely separate 
cells and coupled up as required. In order to charge the cells, 
conductors of suitable metal are placed between the two elements 
and in the liquid. These conductors can be removed or acted on 
by switches so as to disconnect the two elements. The cells are 
charged with oxygen until the positive plates are fully saturated 
and the negative elements are submitted to the action of sul- 
phuretted hydrogen gas. (February 24, 1883). 


1017.". Furnaces or Apparatus for Burning, Cal- 
cining, or Roasting Sulphur Ores, Spent Oxide of 
Iron, and other Materials, and Apparatus for Sepa- 
rating Dust and Solid Impurities from the Gases 
Obtained: I. S. McDougall, Irk Vale, near Man- 
chester, (2d.]—Consists of a series of superposed chambers or 
floors with rakes and feeders, by which the materials are con- 
tinuously fed through the floors whilst being submitted to the 
burning or other process. (February 24, 1883). 


1018. Apparatus for Damping Fabrics: J. B. 
Jackson and G. Bentley, Bury, Lance, [6d. 2 Figs.)— 
An air blast is used to create and distribute a spray of water which 
— in an upward direction on to the fabric while the latter is 

eing traversed over the apparatus, The water trough can be 
raised and lowered to regulate the quantity of water sprayed. 
(February 24, 1883), 








1019. Operation of Electrical Generators by Gas 
Engines: T. J. Handford, London. (7. A. Ldison, 
Menlo Park, N.J., U.S.A.) (6d. 7 Figs.J)—Current regulator : 
Ina gas engine the speed of the engine gradually increases after 
the explosion up to a certain point, and then gradually declines, 
and thus causes variations in the current generated in the revolving 
armature. To obviate this, more or less resistance is automatically 
thrown into circuit or taken out as required. Supposing in- 
candescence lamps to be arranged in multiple are circuit, a cam 
or eccentric on the shaft that operates the valves works an arm, 
which either throws a resistance into the main circuit or closes 
other multiple arc circuits through suitable resistances. These re- 
sistances preferably consist of incandescence lamps arranged so 
that as the speed increases circuits containing one, two, three, or 
more lamps arranged in multiple arc circuits (and _ in multiple arc 
relative to each other if two or more) are successively closed and 
vice versd asthe speed decreases. A commutator consisting of a 
number of thin metal plates set near together or separated by in- 
sulating plates is preferably used for opening and closing the 
circuits. Each plate extends beyond the insulation, and the 
plates are bent so as to diverge intoafan shape. Conductors, con- 
nected oneto each plate run to binding posts connected to the 
lamps. A contact-point at the extremity of the current controlling 
arm slides backwards and forwards over the edges of the commu- 
tator plate during each revolution of the valve shaft, and a thin 
metal plate is so arranged that it will lie between the contact 
point and the commutator plates during the revolution of the 
main shaft ‘in which no explosion occurs and passes under this 
plate and in contact with the edges of the plates during the next 
revolution. The arm if preferred may act so as to close a single 
circuit by means ofa mercury cup. (February 24, 1883). 


1020. Applying Variable Resistance to Electric 
Currents without Commutator: L. Gaulard and J. 
D. Gibbs, London. [6d. 1 Fig.J—Kheostat: A fine silk 
covered copper wire is wound upon a core of wood to form a coil 
B, having disconnected ends. In the axis of this coil is placed a 
cylinder of soft iron F, upon which is formed a screw thread. 
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Another coil C formed of two superposed series of coils wound 
upon a cylinder of wood is capable of sliding within the coil B and 
upon the screw thread on the rod F. The extremities of the coil 
C are connected to the conductor conveying the alternating cur- 
rent and the resistance to the current will be in proportion to the 
extent to which the coil C is caused to enter the coil B. (Feb- 
ruary 24, 1883). 


1022. Construction of Electrical Railways: T. J. 
Handford, London. (7. A. Edison, Menlo Park, N.J., 
U.S.A.) (6d. 2 Figs.|—Conductors : In electrical railways each 
line of the rail used as a conductor is provided with one or more 
continuous conductors, on one or on both sides of the rail. These 
conductors pass beneath or behind the fish-plates at the joints of 
the railsand are clamped against the rails by the fish-plates. 


The insulation is scraped from the web of the rails at the ends, 
and the exposed surfaces are cleaned and may be electroplated 
with copper or silver. The conductors may be bare copper wires or 
they may be insulated between the fish-plates and lett bare where 
they pass under or behind the fish-plates. The illustration is a 
cross section near the end of the rail showing the continuous 
conductors E clamped against the ends of the rails by the fish- 
plates and bolts. (February 24, 1883). 


1023.* Apparatus for Measuring Liquids: R. 
Jobling, London. (2d.]—The flow of the liquid causes a fan 
to rotate and to operate a counter or index. (February 24, 1883). 


1024. Cribs for Children: A. M. Clark, London, 
and I. R. Opdyke, Plainfield, N.J., U.S.A. (6d. 
3 Figs.)—One side is arranged to slide vertically, so that it can 
readily be lowered for convenience in putting in and taking out 
the occupant of the orib. (February 24, 1383). 


1025. Hydraulic Machinery for Punching, Shear- 
ing, Rivetting, Stamping, &c.: W R. Lake, London. 
(Cc. on Vienne, France). [6d. 4 Figs.)—The punch is 
attached toa piston rod provided with rack teeth engaging with 
a toothed pinion at the extremity of a lever furnished at its outer 
end with counterweight. The valve of the cylinder containing 
the piston is operated by a set of levers, the counterweight 
serving to return the punch. Means for regulating the length of 
the stroke are also described. (February 24, 1883). 


1026. Actuating Cross-Cut Saws and Means there- 
for: J. Richmond and W. Whiting, London. [éd. 
1 Fig.]—Relates to automatically actuating circular cross saws in 
such manner as to enable the saw to perform a larger amount of 
work with greater facility than usual. The lever arm carrying 
the saw is connected to another lever provided with a sliding 
block to which motion is given by a wheel, in such manner that 
the saw after effecting a cut is quickly returned. (February 24, 
1883), 
1027. Tramway, Traction, and other Steam 
es: I. W. Boulton, Ashton-under-Lyne. (6d. 
7 Fvgs.j)—In the upper part of the boiler is formed a smokebox in 
which the products of combustion are caused to enter before they 
escape. Within the smokebox is a heating vessel surrounded by 
heated products from the furnace, and into which the exhaust 
steam is made to pass so as to get thoroughly heated before pass- 
ing out from a blast orifice, the blast thus being more uniform 
and noiseless. Several arrangements of apparatus are described. 
(February 26, 1883). 


1028. Construction of Furniture and other Re- 
positories; W. Shepherd, London. (6d. 5 igs.|—Re- 








lates to arrangements of appliances for hoisting, moving, and 
lowering furniture or other vans, carriages, goods, &c., to the 
various floor levels, &c. (February 26, 1883). 


1029. Hoops or Sockets for Securing Picks and 
other Similar Tools to their S red T. Brown, 
Sheffield. (6d. 6 Figs.|—The hoop is of rolled sheet steel with 
two eyes for the pick blade and wedge, one of said eyes being 
— for the passage of a pin on the wedge. (February 26, 


1030. Construction of Self-Acting Grabs and 
Grapple Tools and Scoops, in which are Employed 
Tines or Prongs: W. D. and S. Priestman, Kingston- 
upon-Hull. (6d. 7 Figs|—The tine frame consists of parallel 
bars separated by distance blocks and fastened together by rivets 
or bolts through such blocks, thus forming spaces into which the 
ends of the tines slip. The tines are secured in the spaces by 
keys driven in between the tines and the blocks. When all the 
tines are in position they are braced togcther on the outside by a 
po _— the frame and the points of the tine. (February 26, 

383). 


1031.* Jacquard or Pattern Pegs Employed in 
Weaving: E. O. Taylor, Marsden, Yorks. (2d.}—The 
pegs are formed of the stamped sheet steel, the blanks having 
slits, so that when folded to form apin one end forms a neck and 
head, which are slit to enable the latter to be compressed for 
insertionin the barrel. (February 26, 1883). 


1032. Appliances or Apparatus for Scraping and 
Scrubbing Ships’ Bottoms and Sides Under ater 
whilst at :C. W. Mallet, West Greenwich. [é4d. 
1 Fig.]—Consists of scrubbers fastened to a cylinder provided with 
propellers. The ship’s progress causes the apparatus to revolve 
and to clean the ship’s bottom. (February 26, 1883). 


1033. Machinery for Rolling Metallic Tubes: P. 
M. Parsons, London. (6d. 2 Figs.)—Mandrels rotating 
upon their own axes are used in combination with suitable rollers. 
(February 26, 1883). 


1035. Signal Lamps and Lanterns: J. Rogers, 
London. [5d. 5 Figs.)—The lenses are formed of two lenses 
of white glass with an interposed coloured glass disc, or of a 
hollow glass filled with coloured liquid, and a hens of uncoloured 
glass. (February 26, 1883). 


1036. Cartridges: T. Nordenfelt, London. [4d. 
5 Figs.J—The cases are constructed of a cylinder jof thin drawn 
metal closed at the base, and with the base held between a cup 
and a solid disc of the same diameter as the cylinder, and having 
a flange around its outer end. (February 26, 1883). 


1037. Generating Electricity: A. M. Clark, London, 
(H. A. Achereau, Paris). (4d.)—‘‘ Consists in a method of gene- 
rating electricity by the employment of bodies into whose mutual 
reactions enters only oxygen taken by one of them from the atmo- 
spheric air, which oxygen is restored to it when expended so 
that the operation is continuous and consists shortly in fixing the 
oxygen of the air in a substance susceptible of forming a liquid 
combiration and then expending jthis oxygen to produce electri- 
city by the oxidation of a suitable substance (generally carbon), 
and lastly reoxidising by the oxygen of the air the substance 
which serves as the vehicle, and so on repeatedly.” Four ex- 
amples are described. (February 26, 1883). 


1038.* Treatment of Peat: J. Kendall, London, 
[2d.]—Relates to the mode of cutting, collecting, compressing. 
drying, and treating raw peatfrom bogs. (February 26, 1883). 


1040. Appliances for Ventilating Ships: G. A. Cal- 
vert, Cork, and F.C, Kelson, Liverpool. [éd.§3 Figs.)|— 
An annular or other steam or air jet is combined with the ordinary 
ventilating cowl. (February 27, 1883). 


1041. Surface Condensers: R. Norton, Newcastle- 
on-Tyne, and J. B. Edmiston, Liverpool, [6d. 2 Figs.} 
—A series of metal cells, communicating in a direct line inter- 
nally one with the other, are placed within a casing having four 
openings, one each for the water inlet, water overflow, steam 
supply, and condensed water outlet. The steam and water are 
passed respectively in contact with the inner and outer surfaces of 




















the cells, or vice versa. The illustration is an elevation of the con- 
denser. The convex disc-like metal cells a jointed at ¢ are fitted 
one on the other within the container and are provided with pas- 
sages or ways d for the circulation of the condensing water ; f is 
a perforated pipe extending down through a central opening, i the 
steam inlet pipe, j the condensed water outlet, 1 condensing water 
inlet, m outlet, o steam jet forincreasing the supply of condensing 
water. (February 27, 1883). 


1042. Machines for Making Cigars and Cigarettes: 
A. M. Clark, London. (0. Hammerstein, New You U.S.A.) 
(6d. 4 Figs.]—Consists essentially in the employment of a hollow 
and movable table having a perforated upper face in connection 
with suction apparatus that communicates with the hollow space 
in — Relates also to details of construction. (February 
2f, . 


1043. Treatment of Metallic Ores by Combined 
Action of Electricity and Water: W. J. Tanner, 
London. [6d. 10 Figs.|—The pulverised ore is placed in a 
vessel containing water, through which the electric current is 
passed. An acid or an alkali may be added to the water, and the 
ore may be kept in agitation. (February 27, 1883), 
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1044. Tin and Terne Plates and Machinery Em- 
ployed in their Manufacture: W. A. Johns, London. 
[6d. 10 Figs.)—A “‘ back plate” is coated in the ordinary manner 
with lead or an alloy of lead and tin and then with a thinner pro- 
tective coating of tin by passing it between one or more pairs of 
rollers over which molten tin is allowed to trickle. The apparatus 
for coating and finishing the plates is also described. The plates 
are gripped at their opposite edges only in lieu of gripping it on 
its surface to prevent marking, (February 27, 1883), 


1045. Manufacture of Coke: W. W. Pattinson, 
Heworth, Durham. [4d.]—Relates to processes such as de- 
scribed in Jameson's Specification 1947 of 1882. Aseparate suction 
pipe is connected to each of a series of main pipes extending along 
the range of ovens by branch and stop valves soasto regulate the 
suction, separate the different qualities of gas, &. A main pipe 
is also connected to the ovens and is used for quenching the; coke, 
suction being applied to the oven bottom to recover any water or 
products eliminated in the process of quenching. (February 27, 
1883). 

1047. Attachment for opanios Frames: A. Gil- 
more, Keady. Armagh. [6d. 8 Figs.}—The object is to stop 
the feeding of the rove when it becomes broken after passing 
through the rollers which give motion to it, A pivotted wire 
arm under the influence of a balance weight is released in the 
event of the rove being broken, and gives a radial motion toa 
vertical shaft which by means of arms guides the rove from the 
feeding rollers. (February 27, 1883). 


1049. Producing Figured Designs on Textile 
Fabrics by Rais the Pile or Nap thereof: C. D. 
Abel, London. (La Société A. Labrosse et J. Richard, Sedan, 
France). (6d. 4 Figs.}—A continuously revolving card cylinder 
acts on the fabric which is moved continuously over an edge 
presented towards the card so as to raise a pile on the fabric, and 
between the fabric and the cylinder is interposed a thin sheet of 
metal travelling at the same speed as the fabric and perforated 
like a stencil plate, which may be an endless web of flexible 
material travelling over guide rollers, (February 27, 1883). 

1050. Bicycles: W.Morgan-Brown, London. (. 
Raschke, Berlin). [(2d.]—Relates to the method of operating the 
driving wheels from the treadle shaft, several arrangements being 
described, and of mounting the seat to obviate the shocks usually 
experienced. (February 27, 1883). 

1055. A atus for the Manufacture of White 
Lead: L. Brumleu, Wrexham.! [6d. 1 Fig.)]—Carbonic 
acid is drawn or forced from a furnace through a washing device 
such as a body of cold water, then through an oscillating chamber 
having a double bottom filled with wires of lead kept wet with 
a solution of basic acetate of lead, the carbonic acid being forced 
to pass through the lead wire by the same pump that draws it 
from the furnace. A flat beam supports the bearing of the oscillat- 
ing chamber, and takes the strain off the rocking apparatus. 
(February 27, 1883). 


1058. Construction of Clip Pulleys: R.,J., and H. 
Wilder, Wallingford, Berks. (6d. 5 Figs.|—The clip 
pulleys are constructed with clips, fitting or engaging on flanges 
or grooves on the peripheries of the pulleys, and having a limited 
oscillation thereon, to grip or nip the rope. This invention will be 
fully illustrated and described in an early issne. (February 27, 





1059. Telephonic Apparatus: L. J. Crossley and 
W. Emmott, Halifax. {[6d. 3 Figs.|—The object is to pro- 
vide means, independent of the calling signal, for indicating in the 
exchange that the lines are at liberty. Referring to the | 
Figs. 1, 2, 3, which are respectively front view, side view, and 

lan, the indicator is constructed with a swinging needle B adjusted 
= means of a weight or by a magnet or spring near the poles of | 
an electro-magnet E in such manner that the alternating currents | 


cad | 
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generated by a double-current magneto-generator will not deflect 
the needle B permanently in either direction, but on sending the 
current in one direction alone the needle B will be deflected so as 
to close a local circuit or drop a mechanical indicator or other- 
wise attract the operator’s attention. The needle may be arranged 
to remain in the deflected position until replaced by the operator 
by allowing it to come in contact with one of the poles of the 
magnet E. This instrument may also be used in block signalling 
instruments, light indicators, &c. (February 27, 1883). 


1060. Gas Motor: F. von Martini, Frauenfeld, 
Switzerland. (8d. 14 Figs.J}—The engine works in such a 
manner that a suction and a compression takes place during one 
rotation of the axle with a small piston stroke, while a complete 
expansion occurs during the following revolution with large piston 
stroke. The illustration is a longitudinal section of the engine, 
the details of the compression cylinder being omitted. The com- 

yression chamber 2 forms the continuation of the cylinder, and 

th are cooled by water. The inlet valve 51 and ignition 
valve are placed side by side at the back wall of the chamber 2, 
and gases flowing into the mixing chamber m, and passing by an 
orifice into a tube inclosed by a second tube provided with oritices 
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at its base, both tubes being fixed. Two tubes attached to the 
piston are adapted to move in these tubes with as little clearance 
as possible, the inner tube being provided with orifices at its base. 
The gases then pass through the two internal tubes and through 
the outer tubes, and to the outer cylinder walls. The driving 
mechanism consists of adouble crank, the two cranks 14, 16 





being connected by an arm 13, the iength of which equals the 
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radius of the larger crank 14, the distance between the bearing 
of the two cranks being equal tothe radius of the smaller crank 16. 
The crank 16 makes two revolutions, while the crank 14 makes one. 
The centre of the driving pin of the piston is connected toa point 
on the arm 18, which point describes a lemniscoid, which, in this 
case, closely resembles two unequal circles joined together and 
placed one inside the other. The inlet and outlet valves are con- 
trolled from the point 41 on theconnecting rod 8 as shown for the 
valve 51, the valves being kept closed bya weight or spring. In 
order to ignite the mixture, an extension on the inner tube of the 
piston strikes a lever and opens a conical valve provided with an 
extension, and the compressed gases pass by this valve into a 
chamber provided with a piston valve, being throttled in their 
passage by an extension of the conical valve nearly fitting ina 
cylindrical hole below the valve seat. The mixture then passes by 
aslot to the igniting flame, and when ignited the piston valve 
closes the slot and the conical valve opens fully, and the ignition 
takes place in the cylinder. A pendulum receives motion from a 
laterally swinging arm provided with a roller, and as the speed 
increases, the pendulum is acted upon more rapidly, and the 
angle of oscillation increases, thus causing a projection on the 
pendulum which acts upon a gas supply valve closed by a weight 
or spring to come in contact later and diminish the charge of gas, 
The period of oscillation may be altered by shifting a sliding 
weight attached to the pedulum, (February 27, 1883). 


1061. Sensitizing Photegreghie Paper and De- 
veloping Pictures thereon: - R. Lake, London. 
(R. B. and B. C. West, Guildford, Conn,, U.S.A.) [4d.]—The 
paper is subjected to a bath composed of potassium-bichromate, 
magnesium sulphate, and mercuric chloride, and after exposure in 
the usual manner developing it by a bath composed of galliec 
acid, ferrous sulphate, aluminium and ammonium sulphates and 
sodium hypo-sulphite, (February 27, 1883), 


1064. Apparatus for mpoting. Air for Warming 
Buildings, &c.: W. Brierley, Halifax. (KR. Tunyler, 
Goerlitz, Prussia). (6d. 8 Figs.}—The furnaces are provided 
behind the bridge with two series of upright and pendent partitions, 
forming a series of passage ways through which the air to 
be heated circulates, thence passing to an inner circulating 
chamber, and through distributing chambers to its exit. The fire is 
lighted beforehand to heat the partitions and brickwork. (Feb- 
ruary 27, 1883). 

1067. Holder for Ribbon and other Similar Fabrics 
in the Roll: A.M. Clark, London. (J. Mellette, Winamae, 
Ind., U.S.A.) [6d. 9 Figs.}—The hollow ribbon rolls are pro- 
vided with holes in their sides, and discs pasted on their sides, 
and provided with eyelets at the middle. A U-shaped wire has 
its ends bent towards each other, and passed into the eyelets. 
The ribbon roll is made of a strip of thin material punched out 
with two cireular pieces, one on each longitudinal edge, which 
edges are provided with notches fitting into projections on the 
edges of the circular strips. (February 27, 1883). 


1070. Manufacture of Emery, Glass, or other 
Abrasive Substance in Combination with Woven 
Fabrics or other Flexible Materials, &c.: R. J. 
and A. Edwards, London. [6d. 5 Figs.)—The surface of 
the cloth or paper is coated uniformly with glue, and passed 
under a series of scrapers which scrape a portion of the glue from 
alternate strips, and heap it upon the intermediate strips. Fine 
emery is then spread over the paper and the glue reheated, the 
emery then sinks below the surface of the thicker strips, and 
coarse emery is strewed over and becomes fixed thereto. The 
paper thus consists of alternate strips of abrasive powder of two 
degrees of coarseness. These strips may be applied in various ways, 
on rollersordrums, (February 27, 1883). 


Zi, 

1073. Apparatus for Transferring Liquid from 
one Vessel or Place to Another: F. J. —— . 
London. (Hazard et Cie, Paris). (6d. 3 Figs.|—Two friction 
rollers G secured to two opposite arms of a flywheel at equal dis- 
tances from the centre, and turning loosely on their axles are 
arranged so as to pass over the upper surfaces of a U-shaped tube 
A of india-rubber arranged for a portion of its length in a circular 
channel bearing having its centre on the axis O of the flywheel. 


Fig 





The distributing andreceiving vessels are connected to either end 
of the vessel, and on the flywheel being rotated the air is forced out 
by the rollers, and the syphon commences to draw the liquid. 
The friction rollers are then replaced in their horizontal position 
and the tube A actsasasyphon. The wedges C at the extremities 
of the horizontal diameter passing through O are removed \when 
the rollers are placed in the horizontal position, so as to prevent 
the tube A being compressed. (February 27, 1883). 


1082. Steam and other Boilers: T. Robottom, 
Nuneaton, Warwick. (2d.)—A stuffing-box and gland are 
applied to the end of the firing tube, or firebox, or smoke pipe, and 
stuffed with asbestos to allow of free contraction and expansion. 
If the end of the tube is circular a water space may be applied 
round it. (February 28, 1883). 


1091. Apparatus for Supplying Lubricant, &c.: 
S. Kershaw and J. Bromilow, Manchester. [éd. 
4 Figs.J—Arevolving plug receives the lubricant or matter from 
a reservoir, and delivers it into a passage leading to the steam 
engine cylinder or other point of delivery. A ram or piston is 
fitted to slide within the plug, and is so actuated that when the 
plug is in communication with the reservoir the ram is moved to 
draw matter into the cavity, and when in communication with 
the delivery passage the ram is moved to eject the matter. (Feb- 
ruary 28, 1883). 


1093. Preparing Insulated Wires: H. E. Newton, 
London, (4. A. Cowles, New York, U.S.A.) [6d. 2 Figs.J— 
Conductors : The bare conductor is first coated with cotton or 
thread ina braiding machine, and is passed from this through a 
suitable packing in at the bottom of a vessel containing paint, pre- 
ferably white lead or zine ground in oil, and mixed with a suitable 
drier. A second braiding or winding is next applied directly upon 
the paint by a second machine, and the conductor is then passed 
through one or two pairs of grooved rollers and coiled into a reel 
and dried. To more fully protect the conductor, it may after 
the second braiding be passed through an india-rubber asphalteand 





(Ocr. 19, 1883. 
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japan varnish, or an asphalte or india-rubber varnish, 
braiding is preferably applied whilst this varnish 
(February 28, 1883). 


1117. Manufacture of Alcohol and Food 
mals from Amylaceous Substances: W. Ant 
London. (K. T'robach, Berlin). (4d.|—The fruit is first 
from its water, which is replaced entirely by pure water, or the 
fruit water may be added after being freed from albuminous and 
fatty substances and afterwards subjected to the mashing process 
The fermented mash is neutralised by passing through a plastic 
filter of metal shavings and powdered bone black. The waste ro. 
ducts are utilised after removing the sugar by being baked nto 
cakes. (March 1, 1883). 


1126. Brackets for Support of Rods or Rails : 
J, Beech, Wolverhampton, (4d. 4 Figs.) The bratine ig 
pivotted so that it can be turned sideways or removed from and 
placed in a suitable bracket, and is provided with a curved rack 
With several teeth or catches to act with a stop by which the angle 
of the supporting surface may be varied. (March 2, 1883), 1 

1167. Boiler Furnaces: H. J. Haddan, London 
(E. W. Van Duzen, Cincinnati, Ohio, U.S.A.) [6d. 11 Figs.|— 
One or more transversely disposed air-distributing chambers are 
placed above the furnace door and built in the wall. These 
chambers are provided with air-distributing orifices and supply 
pipes, the latter brought into the furnace chamber at or near the 
bridge wall, and carried along inside or near the top of thefurnace 
chamber, and from thence to the distributing chamber. Air may 
be supplied to these pipes by a fan or by a steam jet or injector 
shaped approximately like a T and enclosed in a four-joint casing 
or union, An arch sprung from the rear of the grate bars, and 
extending through the bridge wall, furnishes a supplemental fire 
chamber, through which the products of combustion must pass, 
Several other details are described, the object of the whole being 
to prevent smoke and secure a perfect feed of air, (March 6, 1883), 


1215. Breechloading and Magazine Firearms: G, 
Macaulay-Cruikshank, Glasgow. (M. V. Kacer aid 
W. J. Kriz, St. Louis, Missouri, U.S.A.) (8d. 24 Figs.)—A 
cartridge case is constructed to receive the cartridges in an oblique 
position, and to guide the foremost to the breech bore of the 
barrel, the cartridges being advanced by a spring follower with an 
antifriction wheel travelling the bottom of the case. Relates also 
to the breech-block and cartridge extractor, and in mechanism 
for moving the latter, to means for converting the gun from a 
magazine gun to a breechloading gun, and to the construction of 
the hammer. The barrels are separated by a broad web, and 
located within this web are two rifle barrels one over the other, so 
as to be between the two shot barrels. (March 7, 1893). 


1351. Machinery for Reting 9 Edge Spiral Bands 
of Steel and other Metal: R. H. Brandon, Paris. 
(L. Poilvache and A. Nagelmackers, Liege, Belgium), (4d. 8 Figs,| 
—The machine is composed mainly of two helicoidal parts, each 
made in one or more parts, of a rod or shaft passing through the 
centre of these parts and serving as a core for coiling the band of 
metal, and of a roller for guiding the band whilst being coiled. 
(March 13, 1883). 

1356.* Qrgeretes Applicable to Stitching Ma. 
chines: B, Hague, Nottingham. ([2/.)—A lever adjust 
able on a bearing projecting from the bedplate of a stitching 
machine such as described in Specification 4499 of 1882 carries a 
bearing in which a screw revolves. The screw prevents the two 
edges of the fabric from curling over upon itself before the edges 
are stitched, (March 14, 1883). 


1434, Screw Propellers : G. E. Vaughan, London. 
(C, H, MacDonald, Paris). (8d. 4 Figs.)—The blades are in- 
clined aft to a cycloid curve. Their sections are constructed with 
the well-known curve of the sines. (March 19, 1883). 


1442. Bogies for Transporting Furnace Slag: J. 
Paterson, Wor on, Cumb. (6d. 5 Figs.|—The (bottom 
plate is formed in longitudinal sections of cast iron bound to- 
gether and secured to open box-like supporting frames on which 
are formed the axle-bearing blocks. (March 19, 1883). 


1545. Trochilic or Rotary Engine; H. A, Bonne- 
ville, Paris. (/. N. Forbes, Lawrence Co., U.S.A.) (le. 8d. 
104 Figs.)|—The steam or other motor fluid is caused to act upon 
teeth placed radially upon a wheel keyed to a shaft. Valves and 
ports are placed in such a position as always to admit steam upon 
the teeth simultaneously from two opposite quarters. This com- 
plete specification contains twenty-two pages of description and 
sixty-four claims, and is too long for satisfactory abridgment. 
(March 27, 1883). 

1546, Locomotives: H. A. Bonneville, Paris. (/.\. 
Forbes, Lawrence Co., U.S.A.) (ls. 2d. 54 Figs.}—Rotary 
engines mounted on the axles of the locomotive are employed. 
Contains fourteen pages of description and thirty-one claims. 
(March 27, 1883). 


2868. Railway Car Couplers: H.J, dan, Lon- 
don. (NV. P. Cowell, Cleveland, U.S.A.) [4d. 4 Figs.|—The 
coupling head is pivotted tothe end of the drawbar and is pro 
vided with an angular or inclined face adapted to engage with the 
same angular portion of the opposing coupler and with a second 
angular face upon its agen side bearing against a stop when 
the coupling is open. This stop when the coupling is closed bears 
against a straight face between the twoangular faces. The stop is 
located in a recess in the drawbar and is forced upwards by a 
spring when the vehicles are coupled and drawn down by suitable 
connections when desired to uncouple. (June 8, 1883). 


3096. Preparation of Food for Infants and Inva- 
lids: H. J. Haddan, London. (W. Horlick, Washington, 
U,S.A,) [(4d.]—Consists in macerating finely ground barley, malt, 
and fresh cereals in fresh milk, gradually heating to 170 deg. F., 
and pressing out the liquid portions and evaporating it to dryness. 
(June 21, 1883). 


3111. Separating Ortho-Toluidine from Para- 
Toluijdine, Ortho-Toluidine from Aniline and Para- 
Toluidine by Means of Phosphates and Arsenates : 
J. Weiler, renfeld-on-Rhine. (2d.)—The bases are 
treated with arsenates or phosphates. (June 22, 1883). 


“my 

3655. Looms for Weaving ; R. H. Brandon, Paris. 
(@. Crompton,: Worcester, Mass., U.S.A). [1s. 30 Fiys.]—This 
invention is too long for satisfactory abridgment within the 
limited space at our disposal. It contains thirteen pages of de- 
scription and fifteen claims, Relates to the shuttle box operating 
mechanism, to combinations of parts of looms of the close shed 
order, and to a weft stopping mechanism. (July 25, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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Cost or Lusricatine Om IN GERMANY.—On the 
German railways lubricating oil alone costs 400,000/. 
annually for locomotives, and 120,000/. for carriages. 
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THE BREWING EXHIBITION. 

Tue fifth national exhibition of machinery, ap- 
pliances, and materials used by brewers, malsters, 
licensed victuallers, and aérated water manu- 
facturers, was brought to a successful close at ‘the 
Agricultural Hall, Islington, on Saturday last. The 
attendance of the general public was not large, but 
there was a considerable concourse of members of 
the various trades interested, and a good deal of 
business was transacted. In the machinery section 
the manufacturers of aérated water apparatus were 
particularly prominent, and their exhibits bore 
ample evidence to the skill and ingenuity bestowed 
upon this speciality. Brewing appliances, with the 
exception of pumps, filters, and refrigerators, can- 
not well be erected at an exhibition, and therefore 
many of the stands conveyed an inadequate idea of 
the magnitude of the work turned out by their 
owners. There was, however, sufficient display to 
show that the mechanical appliances made for 
breweries are of extra good quality and finish 
throughout, and that the efforts of brewers’ engi- 
neers tend to cheapen the cost of manufacture 
without any deterioration in the quality or merit 
of the beer. Whether the same can be said for 
the exertions of the chemists who apply themselves 
to this manufacture is matter for doubt, for 
although there were many samples of splendid 
malt and hops, there were also numerous stands 
for the display of compounds for hardening water, 
preserving beer, ‘‘ supplementing” hops, producing 
a creamy head, and obtaining other effects which a 
confiding public regards as proofs of the integrity 
of the materials used and the skill with which they 
are manipulated. 

The Saladin patent pneumatic malting process 
is shown by Messrs. H. Stopesand Co., of South- 
wark-street, S.E. It is already in use in many 
places on the Continent, but this is the first time 
it has been exhibited in this country, and it is 
already exciting a good deal of attention. In the 
ordinary method, as is well known, the steeped 
grain is laid upon floors to a depth of 4 in. to 6in., 
and is regularly turned over to expose every part 
to the air, and at the same time to prevent the 
mass attaining an undue temperature. Under 
these conditions the germ in each corn sprouts, 
and the grain is transformed into malt. In the 
Saladin process the result of course is the same, but 
instead of the layer of grain being only a few inches 
thick, it is from 2 ft. 6 in. to 3 ft., and consequently 
the operation occupies only one-eighth or one-tenth 
of the area of that now in vogue. The supply of 
air to the growing plant is driven by a fan through 
perforations in the floor, and rises up between the 
grains, carrying off all the carbonic acid gas which 
is evolved in the process, and maintaining the whole 
at one constant temperature. At certain intervals, 
about every twelve hours, the whole of the grain 
is turning over to prevent ‘‘ matting” by three 
vertical screws, like screw conveyers, which slowly 
travel from end to end of the tank in which the pro- 
cess is carried on, raising the lower layers to the 
top, and gently breaking up any concretions that 
may have formed. The blowing apparatus is a 
most important feature of the invention. It is 
necessary that the air should be cool, and also that 
it should be saturated with moisture in order that 
it may not dry the grain, and this effect is obtained 
by an ‘*‘echangeur,” which consists of a Farcot fan 
delivering a blast into an apparatus comprising a 
number of concentric horizontal cylinders of per- 
forated metal arranged upon a slowly rotating axis. 
The lower sides of these cylinders run in water, 
and the air passing through and over the wetted 
surfaces absorbs moisture and at the same time 
falls rapidly in temperature, until at the outlet it is 
little warmer than the water. The echangeur is 
applicable to all kinds of cooling and ventilating 
work. The practical result of adopting the Saladin 
process is that the malting operation can be per- 
formed on the lower floor of a building containing 
the kiln and stoves, instead of extending over many 
times that space, while the labour of turning and 
watching can be performed by one man. Messrs. 
Stopes and Co. have avery large and varied exhibit, 
but few of the articles are of professional interest to 
our readers. We may, however, call attention to their 
magnetic screens for the removal of iron and steel 
from grain. Every one would admit, upon considera- 
tion, that nails and iron fragments might occasionally 
become mixed with corn, but the specimens shown 
as obtained from twelve hours’ working in some 
large breweries are really astonishing, and often 








amount toa large handful. Of course iron rust is | 
not hurtful to the system, although it probably does 
not improve the flavour of beer, and it is more par- | 
ticularly in the feeding of animals that the apparatus | 
is useful, A horse may be relied upon to reject a| 
nail mixed with his oats, but he might easily swallow | 
a short piece of wire with very serious results. 

Messrs. Llewellins and James, brewers’ engi- | 
neers, of Bristol, have a general assortment of | 
brewing plant, which is noticeable for the good | 
quality of the work rather than for any novelties. 
Near to them are Messrs. Brindley and Briggs, of | 

Surton-on-Trent, with a fine show of well-made | 
fittings, and a steam coil of considerable size. 
Messrs. 8. H. Johnson and Co., of Stratford, E., | 
show some fine filter presses worked by hand and | 
power. One of these is intended for use in| 
connexion with Salomon’s process of dealing with | 
brewers’ waste. As is well known beer is cleared 
by the addition of gelatine in some form or other. 
This sinks through the liquid carrying the insoluble | 
particles with it, and forming a muddy stratum at | 
the bottom of the cask. The publicans return these 
‘‘bottoms,” which are allowed to stand many 
months, after which the clear portion is decanted 
off for use, and the remainder thrown away. Mr. 
Salomon adds to the ‘‘ bottoms” a chemical com- | 
pound which combines with the gelatine, reducing 
it toa paste, which can be at once caught by a filter, | 
leaving the liquor bright and clear. Without this | 
alteration in its condition gelatine would clog all 
the pores of the filtering material, and stop the | 
process. Messrs. Domeier and Co., of 13, St. | 
Mary-at-Hill, E.C., show some fine Dehne filter | 
presses for yeast and sugar. These consist of a 
number of perforated plates threaded on two tension | 
bars and covered with filtering cloth. Between 
each pair of plates there is a shallow box, without 
either top or bottom, and provided with a tap for 
the outlet of the effluent liquid. The whole series 
are drawn tightly together by a screw and a toggle 
joint, and the yeast made to flow from end to end 
through the boxes, cloths, and perforated plates 
successively. The solid portion is caught in the 
boxes, and finally removed in square cakes. 

Messrs. Morton and Co. make a good show of 
their improved wort refrigerators, which are also 
used for condensing spirit and for obtaining fresh 
water at sea. These consist of vertical rows of 
D shaped copper tubes made in pairs with the two 
flat sides in contact. There is a bead at the top 
and bottom, and the wort trickles down the curved 
portion, under the bottom, is then turned by the 
bead on to the next tube, and so on. The con- 
densing water circulates inside the tubes, except 
in distilling spirit, when it is on the outside. Messrs. 
G. J. Wcrssam and Sons, of City-road Basin, N., 
have a miscellaneous assortment of brewers’ fittings, 
among which we noticed some fine wrought copper 
expansion joints made from one piece of metal, 
instead of being brazed in the centre as is usual. 
Messrs. Lawrence and Co., of St. Mary Axe, have 
an extensive display of all kinds of refrigerators for 
brewers’, distillers’, and ships’ use, made both with 
tubes and corrugated sheets, and arranged both 
horizontally and vertically. 

There are three systems of impregnating water 
with carbonic acid, in the manufacture of aérated 
or so-called soda water. The first is to generate | 
the gas in a receptacle in connexion with a receiver | 
filled with water, and to constantly agitate the con- | 
tents of the latter until it dissolves a large amount 
of the gas. The water is bottled off at a pressure 
of 120 lb. on the square inch, and when the 
materials, whiting and sulphuric acid, are exhausted, 
a large amount of gas has to be allowed to escape 
before the next charge can be inserted. On the 
other hand no pumping is required, and hence the 
necessity of a motor or hard hand labour is avoided. 
In the second plan the gas as it is generated 
is admitted to a gas holder or bell rising 
out of water tank, and it is pumped from there 
into the receiver which contains the water, with 
which it is mixed by agitation. This is the most 
usual method. The third plan is Mondollot’s 
patent, and dispenses with the gas holder, while 
the evolution of gas takes place at atmospheric 
pressure. A known charge of whiting and water 
is placed in a leaden receiver and constantly stirred 
by a mechanically driven agitator ; an equivalent 
supply of sulphuric acid stands in a vessel at a 
higher level, communicating with the receiver by a 
pipe with a long bend or dip in it, and ending in a 
fine nozzle from which the acid escapes drop by 
drop. As soon as the acid begins to enter, gas is 
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evolved with a consequent slight increase of pres- 
sure which drives back the acid from the nozzle 
and prevents all further generation until the pres- 
sure is reduced to the normal point by the pump, 
which withdraws the carbonic acid and forces it 
into the receiver. As soon as this happens the 
sulphuric acid again flows, and so the process goes 
on. So far all is perfectly plain, but it may happen 
that the acid tap is left open when the agitators 
are not revolving, and then as soon as they are put 


| in motion a burst of pressure will follow, and this 


must be allowed to escape or the vessel will burst. 
Or the supply of acid may run out, and thena 
vacuum will be produced by the pumping, followed 
perhaps by the collapse of the vessel. To guard 
against these dangers a pipe is led from the gas space 
of the generating vessel, and is first bent downwards 
and then upwards, terminating in a glass receiver. 
This pipe is filled with water, whose level, as seen in 
the receiver, responds to every variation of pressure. 
If the pressure rise suddenly the water is blown out, 
giving unmistakable evidence of the fact, and if it 
fall the water is sucked in, followed by air, which 
enters with a whistling sound. This latter action 
also follows when the whiting has parted with the 


| whole of its carbonic acid, and thus the attendant 


is warned to discontinue the supply of sulphuric 
acid immediately it ceases to be useful. Mr. 
Favarger, of 75, Turnmill-street, E.C., the exhi- 
bitor of this apparatus, shows four different sizes 


| capable of filling from 75 to 1000 dozens of bottles 


per day, all of them turned out in capital style. 

The second process is very fully represented. 
Messrs. Barnett and Foster, of 25, Forston-street, 
N., have an exceedingly large and complete ex- 
hibit, comprising apparatus capable of producing 
from 100 to 4000 dozens per day, and extending 
more than half the breadth of the Hall. Among 
the novelties they are showing receivers in which 
the agitation of the water and the gas is not 
accomplished by mechanical stirring, but by inject- 
ing the former in a fine spray and allowing it to 
fall in rain through the gaseous atmosphere. This 
alteration is made in consequence of particles of the 
spindle of the agitator having in some cases been 
removed by abrasion and mixed with the water, 
where they have become corroded, and produced 
harmful effects. All the metallic surfaces are 
usually protected by tinning, but if a bearing com- 
mences to cut, this is quickly removed, and the 
naked gun-metal is then exposed. Of course this is 
a result which occurs exceedingly seldom. 

Messrs. Bratby and Hinchcliffe, of Pott-street, 
Manchester, have also a very large display, nearly 
every article of which is ticketted as having been 
sold during the Exhibition. They show a very 
ingenious form of bottling machine for internally 
stoppered bottles adapted for use by the most un- 
skilled labour. The bottle is placed in a cradle in 
which it is held between a pair of centres, the neck 
entering an india-rubber lined nozzle, and it is then 
rotated end over end. As the handle is turned it 
works a pump which first injects the required 
amount of flavouring; then a cam opens a valve 
which admits aérated water until the bottle is 
nearly full, after whicha ‘‘ snifting valve” is opened 
to let the air escape and then the bottle is filled to 
the top. When it ends its revolution it is upside 
down, and in that position the stopper falls into its 
seat, and the operation is complete. 

Messrs. Hayward, Tyler, and Co., of Whitecross- 
street, E.C., have a selection of aérated water 


;machinery of first-rate quality and finish. The 


chief attraction at their stand centres in the bottling 
machinery. There are two machines for filling 
bottles which are to be closed by corks. In one a 
vertical tubular column rotates round a fixed cam- 
shaft from which the various motions are derived. 
The bottles are placed vertically between centres, 
of which there are six pairs round the column. 
Their necks enter india-rubber-lined nozzles into 
which there is a communication from the receiver, 
and the tops of which are closed by corks. As they 
travel round the bottles are partly filled, snifted, 
and filled up, and then the cork is driven down 
into the neck, after which the bottle is pitched out 
down a shoot to the wirers. The second machine 
has stationary centres for the bottles, and is worked 
by a rotating cam-shaft. The stand comprises some 
highly-finished Bramah engines, and a receiver or 
saturator without a mechanical agitator. 

Mr. James Galloway, of Bolton, makes a capital 
display of water and beer aérating machines, the 
special feature of the smaller apparatus being that 
they are double-sided, so that as the trade increases 
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they can have additional pumps and _ receivers 
bolted to them at a moderate cost, and without the 
need of extra ground space. 

The subject of washing bottles isa most important 


one both to the manufacturer and the consumer. | 


They are often allowed to lie for weeks half full of 
fermenting matter, and if the germs be not removed 
before fresh liquid is introduced these may start 
into activity again either before or after the contents 
are consumed. There are several bottle washing 
machines shown, the most recent one being exhibited 


by Mr. E, Lofts, of Cherryhinton, Cambridge. This | 


consists of a washing wheel, a rotating brush, anda 
rinsing machine. The wheel is full of pigeon-holes 
the size to receive a bottle ; it stands to half its 
depth in a tub of lye and rotates on a horizontal 
axis. The bottles are inserted into it at one side, 


pass down slowly through the alkaline liquor, and | 


come out at the other side half full. They are then 


taken one by one from the pigeon-holes and cleaned | 


internally by the rotating brush ,while externally 
they are rubbed by the hands of the attendant. 
When the dirt is removed the bottles are placed 
mouth downwards in a revolving rack over a series 
of pegs standing vertically from arms projecting from 
a hollow upright shaft. During the first quarter of 
a revolution of this shaft the lye runs out of the 
bottle, and then a jet of clean water springs out of 
the vertical peg and thoroughly rinses the interior, 
after which the bottle is ready to be refilled. By 
the aid of this machine a man and a boy can wash 
40 dozens of bottles per hour. 

Messrs. Pontifex and Wood, of Shoe-lane, have 
a large and very imposing stand. They show a 
large brewing copper to contain 350 barrels, ar- 
ranged with a dome and pan, of the type usually 
adopted in large London breweries. The size of the 
bottom is 11 ft. 5in. at the lag; the diameter of the 
copper at the bench 17ft. 6in., and the total depth 
over all 17ft. 5in. The weight of copper used in 
its construction is about 8} tons. Although this is 


a 


a large size the makers have constructed others of | 
double its capacity. Another large exhibit is a 
| Pontifex improved continuous distilling apparatus | 
for producing finished spirit at one operation. The 
| apparatus is capable of turning out 50 gallons of 
proof spirit per hour, or a proportionate quantity of | 
higher or lower strength. It consists of a copper 
retort, an analysing column, a rectifier and con- 
denser, with the necessary pipes and connexions. 
Besides these there are a number of mashing 

| machines and some fine pumps. 

In the department of motive power there are 
shown, in addition to steam engines, four varieties 
of gas engine, the Otto, the Bisschop, the Ord, and 
the Atkinson. The three former are well known, 
| but the makers of the latter, the British Gas Engine 
| and Engineering Company, of 11, Queen Victoria- 
| street, exhibit a novelty in the form of a six horse- 
| power horizontal compression engine. The for- 

ward end of the cylinder is used as a pump to draw 
in and compress the gas and air, which it delivers 
| toa receiver of peculiar and ingenious construction. 
| It is necessary that this receiver should hold sufti- 
_ cient combustible mixture for a whole charge to flow 
into the working cylinder at a uniform pressure or 
thereabouts, and yet it is wasteful to have a large 
quantity of gas subject to the possibility of combus- 
tion should a back ignition take place, a contingency 
which can never be entirely avoided in a gas engine. 
To prevent this the receiver is provided with a 
piston having a leakage hole in it through which 
the gaseous fluid finds access to its upper portion ; 
consequently when the engine is at work the piston 
rises as each charge is compressed, and falls as the 
charge is admitted to the cylinder, its motions being 
regulated by the compressed fluid above it, which is 
entirely {protected by the piston from accidental 
ignition. Thus during normal working each charge 
of gas and air is used immediately after compres- 





sion, the leakage hole being too fine to let any ap- 
preciable quantity flow from the upper side of the 


| low pressure. 


receiver piston. The ignition is not effected by a 
fame, but by a red-hot metallic surface which is 
alternately exposed to and cut off from the interior 
of the cylinder. This consists of an iron tube 
heated externally by a Bunsen flame. One end is 
closed, and the other is commanded by the slide. 
When this-end is opened a portion of the charge 
rushes in and is inflamed, and communicates the 
ignition to the remainder. 

Mr. Porter, of 1, Tudor-street, E.C., exhibits the 
Porter-Clark apparatus for softening and purifying 
water containing carbonate of lime and magnesia. 
The process consists in the addition of lime water 
to the hard water, when, by a well-known chemical 
reaction, the carbonates are thrown down and re- 
moved by filtration. The plant exhibited is the 
second which has been constructed for the East 
London Water Works Company. 

Among the curiosities of the show are Chedgey 
and Co.’s glass pump barrels. These are cylinders 
turned, bored, and polished in the lathe, and 
designed for pumping corrosive liquids of various 
kinds. They are made in various thicknesses 
according to the pressure to be withstood, and are 
provided with ball valves. 

The Blackman Air Propeller Company, of 
Holborn Viaduct, show an apparatus to be used in 
the drying of malt and hops, and in the removal of 
steam, impure air, and in general ventilation. The 
appliance consists of a rotating disc, one side of 
which is presented to the air to be moved, and the 
other to the exhaust, or the space into whirn the 
air is discharged. The disc is composed of eight 
scoop-like arms fixed in a central boss, and bound 
together at their outer ends by a rim, and bears a 
general resemblance to an eight-bladed screw pro- 
peller with the leading edge of one blade just over- 
lapping the trailing edge of the blade in front of it. 
It can be arranged either vertically or horizontally, 
and is designed to deliver large volumes of air at a 
A 48-in, fan will remove 4245 cubic 
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feet when rotating at 100 revolutions per minute, 
13,641 cubic feet at 300 revolutions, and 36,940 
feet at 700 revolutions, and other sizes in propor- 
tion. Itisstated that the power required to drive 
them is very small, while it is evident that 
they demand but little space, and can be fitted in 
a roof, partition or bulkhead, where an ordinary 
fan could not be accommodated. 

THE VIENNA ELECTRICAL EXHIBI- 

TION.—No. IV. 

Tie International Electric Company. —This as- 
sociation, the principal offices of which are in 
Vienna, is perhaps better known under its original 
name of the Anglo-Austrian Brush Electrical Com- 
pany. Their installation is one of the most im- 
portant in the Exhibition ; it follows that of Edison 
near the main machine gallery, and comprises two 


| copper-coated, are 11 mill. in diameter. 


| form a part of the company’s exhibit. 





plied with a 10 ampére current, and have a length 
of arc of about 2 mill. The carbons, which are 
The Brush 
machines, eight of which supply the current, are 
driven at a speed of 750 revolutions, and give a 
current of 2200 volts. Fig. 3is a section which 
shows clearly the arrangement of the machines, 
which do not require any detailed description here, 
since we so recently illustrated and described the 
most recent types (see ENGINEERING, vol. xxxv., 
pp. 482 and 504). In the same article we noticed the 
automatic and non-automatic regulators, which also 
The incan- 
descence lighting is effected in two ways. Two 
hundred lamps distributed over the picture gal- 
leries are fed by a Ferranti - Thompson alternat- 
ing current machine, and 350 more are supplied 
by a combined system of dynamos and accumu- 
lators. In the fine arts gallery the lamps are so 
































oak, Z 
+ 
~ 
© 
——— — ———5 ~ «--- Bia 
o) Wa , 
&, ue ee, pc 
yy wert 7 a 
z a 
S| 
Hi len 
Has | Joes ae 
qs af D | 
=), | * 
= Oe Aw 
(€° “4 {7. AB 
“e> PAY - 
— ae \ 4 
& 
t~ 
Ty 
Hild 
Hila 
hit M 
fa 
a Ig 
Ha 1 
di) 
0-2 : 
+t =H 146 
SS aie 
| a Vy G 
| a ya 
| 9 
4 3 


Fic. 5. 


distinct systems of electric lighting ; the well-known | 


Brush are lamp, and the modified type of incan- 
descence Lane-Fox lamps. The display of the 
former comprises 80 lamps arranged in two groups 
of 40, each of which is fed by a No. 8 Brush 
machine. By reference to Fig. 1, which is a general 
diagram of the lighting installation shown by the 
company, it will be seen that one circuit comprises 
40 lamps hung around the main balcony of the 
Rotunda, one-half of the circumference of which is 
thus occupied. The other includes, eight lamps in 
the north central gallery ; six at the intersec- 


tion of the western transept with the machine | 
| is arranged in relation to the main circuit. 
resistance introduced in the exciting circuit of 


gallery ; seven under the arcades of the southern 
facade; ten in the boiler gallery; and ten 


ranged in pairs on the posts in front of the | 
| electromotive force in them and consequently in 
| the whole circuit. 


principal entrance. These were originally placed in 
two groups of five on top of the high lattice iron 
columns which were blown down by a storm, at the 
commencement of the Exhibition. All these lamps, 
made in Vienna, are enclésed in oval globes, 
mounted with nickel, see Fig. 2. They are sup- 





arranged as to be screened from the direct observa- 
tion of visitors. The rest of this part of the 
installation comprises 150 lamps in the small 
furnished rooms; 50 in the garden restaurant, 


|and 70 along the avenue at the south entrance 
| to the palace. 


These are supplied by six dynamos 
and several series of accumulators. The generators 
placed in derivation on the general circuit (Fig. 4) 
are two Brush machines No. 8, excited by a 
Brush machine No. 4, in the circuit of which re- 
sistances are introduced; two modified auto-exciting 
Schuckert machines, and two Biirgin machines. 
The diagram shows how this battery of generators 
The 


the two Brush machines permits a regulation of the 


By throwing in the maximum 
resistance, the energy of one of the Schuckert ma- 
chines is practically balanced. The installation is 
completed by amptre meters, hand commutators, 
safety connexions, &c, The accumulators are 





placed in three groups; a group of Planté near 
the restaurant ; of Lane-Fox near the main instal- 
lation ; and of Sellon- Volkmar by the suite of 
furnished rooms. The lighting of this system is 
divided into seven parts, indicated on the diagram 
by the letters A, B, C, D, E, F, G. In district A, 
at the poles of the generators, the difference of 
potential is 63 volts. In district B, which includes 
some of the furnished rooms and a portion of 
the passage between them, the difference of 
potential is reduced to 60 volts. In the third 
district C, comprising the pavilion of the British 
Commission and the garden round the Witzmann 
restaurant, it is only 57 volts. The avenue in- 
cludes districts D to G, corresponding to 56, 54, 52, 
and 51 volts. It is worth mentioning that in this 
part of the circuit the return is completed by earth. 
It is the first time, we believe, that this has been 
done in incandescence electric lighting. 

All the electric installations of the International 
Company have been carried out by Mr. Wollaston, 
chief electrician to the company in Vienna, under 
the direction of Mr. G. Cottam, who has already 
lighted the Grand Opera by incandescence lamps, 
the principal features of which have been repro- 
duced on a small scale by the concert hall within 
the Exhibition. The machines, lamps, &c., 
exhibited were made at the works of the company, 
of which Mr. Fairbairn is the engineer. 

Breguet.—The firm of Breguet, transformed into 
a company after the Exhibition of 1881, has been 
placed, since the death of Antoine Breguet, under 
the direction of M. G. Sciama. The company is 
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exhibiting at Vienna a splendid collection of appa- 
ratus, which includes nearly all the groups of the 
general classification. In it there are to be found : 
Group I., Gramme machines of various types. 
Group II., a series of batteries, Thompson, Bunsen, 
Meidinger, Daniell, Callaud, Marie Davy, Le- 
clanché, Trouvé, Warnon, Gwenet, and several 
varieties of Planté accumulators. Group III., various 
apparatus for the measure of electric constants, 
and a testing table arranged to permit of electro- 
metric experiments being made with the greatest 
possible facility. Groups IV. and V., telegraphic 
and telephonic posts ; Group VI., an electric light 
regulator described below; Group XI., various 
apparatus employed in the working of railways 
by the greater part of the French companies ; 
Group XII., exploders for mining purposes ; 
Group XIII., electro-medical apparatus, and in 
particular those of Professor Marey ; Group XIV., 
various kinds of clocks and registering apparatus ; 
Group XVI., apparatus for domestic use. This 
rapid summary gives an idea of the importance of 
the manufacture of the Société Breguet, which 
includes all the branches of electrical industry. 
For the present we shall only notice those which 
pertain to electric lighting. 

In the Exhibition Palace there are burning 
thirteen Breguet arc lamps. Six of the type N, 
fed by two Gramme machines A, light the exhibit 
of the French Minister of War, and the remaining 
six, of type M, are distributed: five at the Breguet 
exhibit, and one at that of the Compagnie des 
Chemins defer du Nord. They are situated on 
the circuit of a machine of type F. The regulators 
of the type M, whose nominal power is 125 carcels 
(1225 candles) can be placed to the number of five, 
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six, or seven upon the circuit of a Gramme 
machine of the type F. They are generally ar- 
ranged in series, and can be erected at a consider- 
able distance from the generator. Those of the 
type N, of 60 carcels, on the contrary, serve for 
moderate and contined spaces. They are generally 
arranged in parallel are with a machine of the type 
A, and should be situated at a distance of less than 
400 metres. 

Figs. 5 and 6 clearly illustrate these pumps. The 
regulation of the arc is effectedby an electro-magnet 
placed in derivation to the current which traverses 
the apparatus, and the feed of the carbons is pro- 
duced by the weight of the carbon-holder. We 
shall only give a brief description of the lamp, 
because the engraving, Fig. 5, conveys a clear 
idea of its various parts. It carries at its upper 
part, gearing worked by a carbon-holder C, and 
commanded by an electro-magnet E! of 700 ohms 
resistance. The armature <A! of this magnet 
carries at one part a finger D, which arrests the 
last wheel by engaging a star-wheel I, and at 
another part a rod T, of which we shall speak 
further on. The lower part comprises a platform 
P', to which there is fixed a second electro-magnet 
of very feeble resistance, whose armature A carries 
the lower carbon. When the lamp isnot in action 
this armature is maintained at a certain distance 
from the electro-magnet by a spring R, whosetension 
can be regulated by the screw e ; it is also connected 
with a lever L, which operates a rod T contained in 
the siderod M. This rod carries at its upper end 
a screw b, which acts upon the rod D when it isat 
the top of its stroke. The side rod M, which 
carries the negative terminal B!, is insulated by 
ebonite rings from the two platforms P and P', 
which it connects. The opposite side rod which 
carries the positive terminal, is in metallic contact 
with the platform P, and is insulated from P!. 

The action of the regulator is as follows: The 
terminal B is connected to the positive pole of a 
generator, and the terminal B' with the negative 
pole. The current enters at B, passes to P and 
divides itself into two parts, as indicated by the 
arrows on the figure. The first part passes through 
the carbons, circulates around the electro-magnet 
E, remounts by the side rod,* and leaves by,the 
terminal B'. The second part traverses the electro- 
magnet E, and also leaves by the terminal BI, the 
magnet being in a derived circuit around theare. In 
circulating in the electro-magnet E, the current 
magnetises its soft iron cores, the armature A is 
attracted, and the voltaic arc is established between 
the two carbons. The armature A in descending 
raises by the intermediary of the lever L and the 
rod T, the screw e’, which thus ceases to act any 
bonger on the lever L’. It will be seen that this 
part of the mechanism is inactive so long as the 
current circulates in the apparatus. Further on 
we shall explain the part played by this device 
upon the extinction of the lamp. 

The fraction of the current which traverses the 
electro-magnet E!' magnetises also its cores, but the 
tension of the spring balances the attraction which 
they exercise on the armature, and the upper carbon 
remains fixed. When the are increases by the 
wasting of the carbons, the intensity of the current 
which traverses them diminishes, while at the same 
time the current in the electro-magnet E' augments. 
At last there arrives a moment when the influence 
exercised by the electro-magnet upon the armature 
is greater than the tension of the spring R'. The 
finger D is then raised, and the carbon-holder be- 
coming free descends until the are recovers its 
primitive resistance; the tension of the spring 
draws the finger D into contact with one of the 
branches of the star-wheel I, and the carbon-holder 
becomes stationary. The method of action we have 
just described is the one which obtains if care be 
taken to place the carbons in contact by hand at 
the moment of lighting. The use of the rod T and 
the lever L is to dispense with this trouble by 
bringing the carbons automatically into contact 
as soon as the current ceases to circulate in the 
lamp. Atthat moment the armature A is suddenly 
raised by the springs R, the screw e' then presses 
against the lever L', the finger D is raised, and the 
upper carbon descends. As soon as it touches the 
lower carbon the weight of the carbon-holder lowers 
slightly the armature A, the screw C' is raised, and 
the upper carbon arrested. The gearing being 
locked, the two carbons cannot possibly cross each 
other. 

To regulate the lamp it is necessary in the first 
place to fix the stroke of the armature A, and the 





position of the nut e'. By acting upon the nut e, 
the distance of the electro-magnet from its arma- 
ture is adjusted ; thisshould be about 3 millimetres. 
We have already seen that when the armature A is 
at the top of its stroke the upper carbon can descend. 
It is therefore necessary when the armature A has 
been adjusted to operate e! until the gearing begins 
to move. At the slightest pressure exercised upon 
the armature A, the button e! ought to rise, and the 
gearing to move. In order to adjust the nut con- 
veniently it is necessary to draw it into a position 
such that a very small displacement upwards from 
below the apparatus will be put in action. That 
part of the regulation ought to be effected before 
the current circulates in the lamp. As has been 
already mentioned, when the current traverses the 
apparatus the armature is subject to two forces, 
the tension of the spring and the attraction of 
the electro-magnet. It is therefore evident that the 
more the spring R! is tightened, the greater ought 
to be the attraction of the electro-magnet to un- 
lock the gearing ; further, the greater the tension 
of the spring the longer will be the are. 

To regulate the lamps a current is made to tra- 
verse it, and the distance between the carbons is 
observed. If this is too great the spring is relaxed, 
and if on the contrary it is too small, the spring is 
extended. Each of the screws e! and e!! carries 
a counter screw, which it is very important to 
tighten energetically to prevent the variations to 
which the regulator may be exposed. 

We shall return to the other apparatus exhibited 
by the Breguet Company, when we meet them in 
the examination of the group to which they belong. 


HYDRODYNAMICS AND ELECTRO- 
MAGNETISM. 

THE beautiful experiments of Professor C. A. 
Bjerknes* with which the public became acquainted 
at the late Paris Exhibition, have, in‘addition to their 
direct high value, the merit of having drawn public 
attention to a branch of investigations which many 
may have contemplated, and even commenced and 
abandoned, as such researches seemed to promise 
little, and were not likely to receive fair recognition, 
unless important results could be shown. Bjerknes 
himself did not reap the well-deserved reward of his 
work until more than two years after,the Académie 
des Sciences of France had published his report in 
the widely circulating journal of their Transactions,t 
and the popularity of his name, though long esteemed 
among his colleagues, only dates from the time of the 
Exhibition, where the public could see the results 
which had been attained by his labour. Science re- 
quires advertising as much as anything else that is 
useful to learn, if it is to prove advantageous, and to 
make progress. To the success achieved by Pro- 
fessor Bjerknes we owe the admirable researches of 
Mr, Augustus Stroh,t which were no less striking 
in those points which required elaborate and in- 
geniously designed apparatus for their manipulation, 
than in those which showed what can be effected with 
the help of a piece of cardboard and the motion of 
the hand. The honour conferred upon the Norwegian 
professor by the Jury of the Exhibition has more or 
less encouraged and instigated many of the cognate 
researches, both theoretical and practical, that have 
since been commenced or renewed. These have been 
made with the object of showing by clear evidence and to 
mathematical calculations, that the assumption, which 
has loug become general, that there is a uniformity 
between electrical and other physical, chemical, and 
mechanical phenomena, is based upon fact. 

A most fruitful contribution to these researches of 
Comte du Moncel, Garnier, G. Schmidt (Prague), and 
others, has been supplied by M. C. Decharme, pro- 
fessor of physics at Amiens, who, like Bjerknes, had 
long pondered upon the analogy between hydrodyna- 
mics and electromagnetism, and had also tried a few 
experiments, but who seems to have derived fresh 
impulse and energy from what he perceived in the 
Norwegian section of the Paris Exhibition. It appears 
from the results of this continued work that the 
analogy, so far as can be assumed from an imita- 
tion of effects, extends much further than was demon- 
strated entirely by Mr. Bjerknes or Mr. Stroh, and 
that if, for instance, we cannot get sparks from cur- 
rents of water, we can at least produce lasting 
effects similar to those obtained with an electric 
spark, and the analogy that M. Decharme established 
is, moreover, a direct one, whilst both Mr. Bjerknes 
and Mr. Stroh in their experiments arrived at what 
appeared as an inverse analogy. 

An additional interesting feature of M. Decharme’s 
experiments is the simplicity of his apparatus. He 
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employs no vibrating nor pulsating bodies, but simply 
uses currents of water, supplied by the water works 
of Amiens, and currents a air, supplied by his own 
lungs. These currents he forces through stiff or 
flexible caoutchouc tubes, with or without flanges at 
their ends, and lets them act on one another, or on 
other bodies or drops on liquids in which powders are 
suspended. By these simple means he produces 
hydro-electro-magnets, hydro-induction, Nobili’s rings, 
lines of force, and other phenomena. 

For the first series of his experiments, M. Decharme 
employs tubes with variously formed mouthpieces, 
These either end in a circular disc, situated at right 
angles to the axis of the tube (Fig. 1), or the lip of 
the tube is merely thickened and flattened at the 
orifice, as in Fig. 2 and also Fig. 3, where the end of 
the tube is itself conical; or the mouthpiece is sharp 
edged so as to have a very fine lip as in Fig. 4. Ag 
a sort of introductory experiment, M. Decharme 
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describes one which proves that any current, not 
of gases only, as had previously been established by 
M. Clément Desormes, may easily be made to attract 
a disc presented at a very small distance. For this 
purpose a tube (Fig. 1), with a disc mouthpiece is 
employed, the dist being 6 cm. (2} in.) or more in 
diameter ; the tube is held upwards so that the water 
spreads over the disc flowing down from its rim, and 
a disc of the same size is brought close to it, the latter 
being only held firm enough to prevent it from sliding. 
The upper disc is soon attracted and kept steady at a 
distance of about two or three millimetres, without 
tending to sink down on the other disc, but offering a 
marked resistance to the hand that tries to remove 
it. There is, of course, no proper attraction here, 
the apparent attraction being simply due to the dif- 
ferences of pressure of the surrounding air and the 
water between the two discs. Still the movable dise 
behaves like the armature of an electro-magnet under 
the influence of a ccntinuous current; and also like 
Mr. Bjerknes’ dise, which when it approaches a body 
vibrating under water is first autho and then ata 
certain very small distance is attracted. The re- 
semblance becomes all the more striking if we immerse 
the whole apparatus of M. Decharme in water, where 
the attraction is as perceptible as in air. If the disc 
mouthpiece be replaced by the one with a flattened 
edge (Fig. 2), or by the conical mouthpiece of the 
same kind (Fig. 3), the attraction will become less 
strong but will still remain visible ; the latter tube is 
particularly adapted for a modification of the experi- 
ment in which the tube is made movable instead of the 
disc. This modification leads us to what may be 
called hydro-electro-magnets, that is instruments by 
which the phenomena of electro-magnetism may be 
reproduced by currents of water. A flexible tube with 
a conical mouthpiece is held loosely vertically above 
a plane surface and the current turned on (Fig. 5). 
The tube will be attracted, hit the plane, retreat, and 
begin vertical vibrations productive of sound, the 
pitch and intensity of which will depend upon the 
force of the current, the diameter of the tube, 
the nature of its adjustinent, and other points. A pipe 
with a sharpened edge will exhibit these vibra- 
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tions still better; but then the phenomenon will 
commence with repulsion instead of attraction. These 
successive attractions or repulsions remind us of the 
behaviour of an electro-magnet, which is arranged to 
automatically break its current, as for instance, in 
electric clockwork. The experiment suggested the 
construction of a hydro-electro-magnet, in the shape 
of an apparatus similar to those employed by Mr. 
Bjerknes and Mr. Stroh, to prove that vibrations in 
like phase result in attraction, those of unlike phase 
in repulsion. If the current is made to branch, giving 
two currents moving in the same line, but opposite 
directions, and both oyvifices are fitted with proper 
mouthpieces, a hydro-electro-magnet with two north 
or two south poles may be obtained, if both mouth- 
pieces are either flattened or sharpened ; or with 
both north and south poles, if the one mouthpiece is 
flattened and the other sharpened. Such a hydro- 
magnet will play with remarkable energy between 
two fixed obstacles, simultaneous attractions on one 
side and repulsions on the other reinforcing one another. 
Proceeding on the basis of these tests, if the ordi- 
nary liquid current be compared to the voltaic current, 
then the envelope, that is the tube, takes the part of 
an induction coil surrounding a primary conductor. 
Singular as this comparison may appear at first con- 
sideration, it is easily demonstrated by further exa- 
mination. If in the experiment illustrated in Fig. 5, 
the tube is held at some distance from the floor and 
the stop-cock opened suddenly, the hand holding the 
tube will experience a distinct backward movement ; 
again, when the stop-cock is closed and the current 
thus cut off suddenly, a forward movement takes 
place. The current, of opposite direction (back- 
ward), induced in a coiled electric conductor at 
making circuit, that is at the beginning of its ex- 
istence, and the induced current of the same direction 
(forward) at breaking circuit, are directly analogous to 
these jerks. The inductive effects are in both cases 
momentary only ; there is no induced current during 
the constant flow of the primary electric current, nor 
is there any tendency in the tube to move as long as 
the water passes through it without hindrance. 
Further, if we slowly turn on or off the water current, 
that is make the current gradually stronger or weaker, 
the same movement will result though more slowly, 
and the tube will finally assume the same position as 
in the case when we effected the opening or closing 
suddenly, just as primary currents, increasing or 
decreasing gradually in strength, are accompanied by 
induced currents, increasing and of opposite sense in 
the first case, decreasing and of the same sense in the 
latter. This resemblance is certainly striking, and is, 
moreover, direct; as M. Decharme points out, the 
difficulty is only to get a clear idea of what the real 
points of correspondence are. 
(To be continued.) 


NEST GEARING. 
By Proressor FLEEMING JENKIN. 

THE author said that the new gearing had been designed 
to meet a want which had presented itself in practice. 
In connexion with telpherage, a new system for the trans- 
port of goods by electricity, it had been found desirable 
to diminish the speed between the motor and the wheels 
by means of gearing, and as the motor ran from 2000 to 
4000 revolutions a minute there was a very serious loss 
if the gearing involved much friction. He had therefore 
been led to consider whether some new form of gearing 
could not be devised which would rot absorb so much 
power as spurwheels. He would describe the arrange- 
ment first in its simplest form by aid of the blackboard, 
and afterwards he would explain the more complicated 
arrangements in which he employed it. If the audience 
could conceive a small pulley } (Fig. 1) running in rolling 
contact with three other pulleys a a, and the whole sur- 
rounded by aring ¢ capable of rotation, they would see 
that the motion of ) would be transmitted to ¢ provided 
the latter embraced those within it with sufficient force to 
provide the necessary pressure between the rolling sur- 
faces. Further the speed of rotation of the outer ring 
would be reduced, as compared with that of the central 
roller or pinion, in the proportions of their respective dia- 
meters. It was to be noticed that there was equal and 
opposite pressure between the rolling surfaces, and further 
that there was no pressure on any of the bearings, and this 
feature ran through the many different forms of nest 
gearing which could be devised. So far, however, the 
a was not wholly novel; such an arrangement had 

een proposed before, but it had not been practically 
worked out, as it was difficult to get the necessary pres- 
sure, and even if the parts were put tightly together at 
first by shrinking or driving, they soon wore loose, and 
there was no means of setting them up. He knew that it 
had been proposed to cover one or more of the rollers with 
india-rubber, but even that substance involved consider- 
able loss by internal friction. Another plan, devised by 
Mr. Foster, was to tighten the system by a couple of 
cones ; this worked well, but there was a little grinding 
action due to the difference of surface speeds of the 
different parts of the cone. The speaker then sketched 
his own arrangement (Fig. 2). In this the central roller, 
which corresponds to the follower of a pair of spurwheels, 
is placed eccentrically with regard to the outer ring, and 
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consequently the annular space between the two is of 
varying width. One of the rollers a is furnished with a 
screw by which it can be forced into the narrower portion 
of the annular space, and thus wedge all the members of 
the design into firm contact. Two of the rollers are 
mounted upon axes which have a certain amount of play, 
so that there is no friction at their centres, and the pres- 
sure upon one side of the periphery is balanced by a 
similar pressure on the opposite side. The third roller is 
the driver, and corresponds to the pinion of ordinary 
gear, while the outside ring revolves idly. 

The two preceding arrangements increase or decrease 
the speed in simple ratio, but by a slight modification a 
duplicate ratio may be obtained, as shown in Figs. 3 and 4, 
and a multiplication of speed of 25 or 30 to 1 produced in 
a single nest. In the figure the central roller b is the 
pinion, and the ring ¢ is the wheel, and the two are con- 
nected by intermediate rollers of two diameters, one cir- 
cumference running in contact with the ring and the 
other with the roller. As in the former case the inner 
and outer circles are slightly eccentric to one another to 
permit of the tightening, or in some cases the same result 
is obtained by coning the rollers, and if it be arranged 
that the slow moving surfaces are those at which the 
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slipping takes place, then the loss by friction is not serious. 
When this gear was applied to a crab an efficiency of 75 
per cent. was obtained, which was better than that of any 
one of a number of crabs selected at random. Later ex- 
periments with a nest giving a ratio of 9 to 1 had shown 
that with a load of 28 Ib. the efficiency was 77 per cent., 
with 56 lb. 93 per cent., and with 84lb. 97.6 per cent. 
These results, the speaker said, were most satisfactory, 
and if borne out in practice demonstrated that frictional 
gear was in no wise inferiorto spur gear. He was glad to see 
that Messrs. Siemens Brothers were adopting a system of 
driving by rolling contact for their dynamo machines, and 
that they were exhibiting them in the Winter Gardens. 
The superiority of their new system over those it dis- 
placed lay in its complete silence and absence of back- 
ash. 

Professor Jenkin next proceeded to describe several 
forms of right angle or bevel gear, of which Fig. 5 is the 
simplest example. Here A and B are two wheels mounted 
upon a horizontal shaft, one being fixed upon it and the 
other being fitted with a feather key and forced towards its 
fellow by a helical spring. Between the two there run a 
pair of disc wheels C and D, each upon a vertical shaft 
capable of a little sideways motion, so that the pressure 
from which the frictional hold is obtained does not affect 
the bearings. This arrangement he believed to be entirely 
new. When applied to the Telfer locomotive* the gear 
took the form shown in Fig.6. The rolling surfaces were 
made in the form of cones, like the pitch surfaces of bevel 
wheels, and the pressure took place between two cylin- 
drical surfaces E and F, which nipped the rope between 
them. No difference in the driving power required was 
felt when the pressure was raised from 100 lb. to 600 Ib. 
Fig. 7 was another modification available for parallel 
spindles. Altogether there were some thirty varieties of 
gears which he had devised. There was still one impor- 
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tant point to decide and that was the question of dura- 
bility. The rollers were sure to wear, and it remained to 
be seen what would be the best material for them, and 
whether they should run dry or with oil. 





ON THE SUPPLY OF HYDRAULIC 
POWER.* 
By Mr. E. B. ELiincton. 

THE demand for the supply of motive power over con- 
siderable areas from a common source, which undoubtedly 
exists in the larger cities, is a new feature in our social 
economy, which it is for those practically engaged in the 
field of mechanical science to recognise and provide for. 
There are many methods of distribution available, and the 
conditions under which power is required are so various, 
that it is hardly possible that any one system will be found 
capable of occupying the whole field. There are, how- 
ever, good grounds for maintaining that hydraulic trans- 
mission, owing to its many advantages, is destined to 
become the most important means of distributing power 
in the central districts of our large towns. 

Hydraulic machinery is now without a rival in docks 
and railway goods yards, and the great success which has 
been achieved by the hydraulic method in supplying the 
power needed by the great carrying companies, has 
rendered possible the public supply of hydraulic power 
on the system which I have undertaken to bring under 
your notice. When it is proposed to supply motive 
power for public consumption within city areas, it must 
be understood that something more has to be accomplished 
than laying on a power already available, and which has 
only to be brought within reach of consumers. The 
power itself, whatever system may be adopted, has to be 
created. We can moreover go a step further, for nearly all 
the power we use at present has to be produced from the 
combustion of coal. 

There are three elements in the problem: 1. The con- 
version of the power derived from combustion into the par- 
ticular form adopted for transmission. 2. The trans- 
mission of the power in this form from the point of 
production to the place where the useful work has to be 
done. 3. The method by which the power is ultimately 
utilised. 

Mechanical transmission, such as by shafting or ropes, 
compressed air, steam, electricity, gas or hydraulic power, 
have their common root in coal combustion, and all have 
certain well-defined peculiarities which enable one to 
judge of their suitability or unsuitability for the trans- 
mission of power over considerable areas. Shafting and 
rope transmission are obviously unsuitable owing to the 
great weight of material that has to be kept in constant 
motion. The system of distribution by compressed air 
has many supporters, but owing to the losses during com- 
pression and expansion, it does not appear that it can 
ever be an economical power, It is eminently successful 
where ventilation is as important a matter as motive 
power, and in such cases as the pneumatic despatch, 
where the compressed or exhausted air performs the 
work in the tubes without the medium of further me- 
chanism. It also renders most valuable service in the 
various operations connected with torpedo practice, tram- 
ways, and possibly in the near future railway locomotives, 
where reservoirs of power must be carried about, and 
lightness, and what I may term the stability of the power 
medium is essentiai. These are, however, special cases, 
and the proposals which have been made for distributing 
compressed air over large areas as a motive power have 
always contemplated such a system as is commonly used 
in mines, where the pressure is about 50 lb. on the square 
inch, and where the efficiency to be obtained at the motor 
engine does not amount to more than 30 per cent. of the 
power developed by the air-compressing engines. 

Apart from the question of efficiency it must be re- 
membered that the low pressure at which the air mains 
would be charged would necessitate their being of large 
size and would yield the maximum of inconvenience in the 
streets. The great difficulty in detecting leakage and 
preventing waste would moreover probably prevent its 
supply becoming a remunerative operation. 

The supply of steam for motive power, while of the 
same nature as compressed air, has some advantages and 
some disadvantages compared with it. While the com- 
pressed air can be used for cooling and ventilation, steam 
can be used for heating, but the heat which it contains by 
virtue of its being taken direct from the boiler, renders 
| it unstable as a motive power, and peculiarly unsuitable 
| for distribution through the public streets of a city. In 
America the experiment has been tried, and it was only 
the other day that the collapse of the company in New 
York was announced. The inhabitants of New York are 
to be congratulated on this solution of the difficult posi- 
tion in which they were placed, as the city had become an 
active volcano—eruptions being of frequent occurrence. 
| Motive power there certainly was, but hardly of the re- 
| quisite kind. Unlike compressed air, leakages were only 
| too easily discovered. Steam transmission has been tried 
and failed. 

Gas has of late years come well to the front, and its 
great theoretical advantages have been brought before 
you on more than one occasion. One of the past-presi- 
dents of this section has stated his conviction that gas 
will most assuredly supersede steam as a motive force, 
and after what we have heard about steam in New York, 
and what we are daily hearing about gas engines, I 
think we may say that as a distributor of power, it 
has at any rate superseded steam. The gas engine 
is a heat engine, and corresponds to the boiler in com- 
bination with the steam engine, when steam is used. 
After the power is produced in the gas engine it has 
| to be distributed, and that which gas supply does is to 
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make convenient and economical a large number of inde- 
pendent centres for the generation of power, and therefore 
the use of gas always involves the use of some other 
system beside itself. A gas engine employed in pro- 
ducing hydraulic pressure for distribution as motive 
power to various machines at considerable distances apart, 
will give a higher efficiency in useful work in proportion 
to the power developed in the engine than if employed in 
any other way. I will give an illustration: Take the 
case of a wharf in which there are three or four cranes 
employed in lifting loads of 25 cwt. to a height of 80 ft., and 
suppose that it is required to raise this weight at a rate 
of 300 ft. per minute, not an unusual speed. The actual 
effective work done is 375 foot-tons per minute, or 26 
horse-power. Supposing it were intended to do this work 
by a gas engine driving what would be called ‘“‘ direct,” 
i.e., by a system of straps, shafts, spurwheels, drums, 
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chains, &c., really a very indirect method. The loss 
in driving the gas engine would be, say, 30 per cent., and 
the lossin driving the other apparatus, 7.¢., the lifting ma- 


chinery, would be at least 40 per cent. of the net. power | 


derived from the gas engine. In order, therefore, to 
perform the work of raising 25 cwt. 80 ft. in a reason- 
able time, 60 horse-power must be developed in the 
gas engine, and even then it must be quite close to 
its work. If two cranes are to work at the same time there 


must be two such engines or 120 horse-power provided. | 


Now what result do we get from the apparently very 
indirect method of using the gas engine, not to drive the 
straps, shafting, &c., but a pump di 


elivering water at a | 
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| high pressure into an accumulator. A gas engine capable of 


developing only 30 horse-power will do the work of 120 
horse-power in the former case, and if necessary a mile or 
more away from itself. One of Clark’s 12 horse-power 
| nominal gas engines working at Blackfriars Bridge has 
for some time been regularly working cranes similar to 
| those just referred to at a wharf situated close to London 
Bridge. It will of course be observed that the great 
economy arising in cases such as these by the use of hy- 


| nature of the work, and that the result would be different 
were the power to be required in a continuous stream. 

The chief demand for power in the great commercial 

cities is, however, of an intermittent character, and both 


| primd facie considerations and the experience already | 


| — in connexion with supply of hydraulic power in 
| 


ull, show that while the use of the power by individual | 


| consumers is of a very intermittent character the total de- 
| mand is comparatively constant. There being no more 
| efficient way of using a gas or steam engine than to pro- 
| duce hydraulic pressure there does not appear, therefore, 
| to be any antecedent scientific obstacle to hydraulic power 

being economically used by small consumers, even where 
| the power required is not obviously intermittent. I shall 
| have occasion later on to refer again to the use of gas as a 
| motive power, and I will now pass on to consider very 
| briefly the remaining agent besides water now available 
| for power transmission, é.e., electricity. I am not suffi- 
| ciently acquainted with the technicalities of electrical 

science, and it would, moreover, be beyond the scope of 
| this paper to enter at all fully into the very interesting 
and abstruse question of electrical transmission of power, 
| but I do not think that electrical transmission will 
| supersede hydraulic transmission for several reasons. I 
| have endeavoured to show how it is that the gas engine 
| cannot do so, but electrical transmission of power starts 
| heavily handicapped as compared with gas. 

Electricity can only be produced in sufficient quantities 
for power transmission over a considerable area from some 
previously developed power, while gas is burnt direct in 
the receiving engine. The recent development of elec- 


draulic transmission is due mainly to the intermittent | 


trical mechanism has certainly brought us a step nearer to 
utilising profitably some of the great powers of nature I 
have before referred to, but even supposing the electrical 
power laid on under the most favourable conditions, the 
power cannot be utilised except in the form of light with- 
out the aid of an electrical engine, and we have therefore 
| again to face the problem as to the best method of distri- 
buting the power developed by the dynamo to the various 
| machines which are ultimately to use this power. As, 
therefure, we have found that the gas engine cannot be 
| more profitably employed than in producing hydraulic 
| pressure, so, equally, will it be seen that when the electric 
| motor has superseded the gas engine, it will be still 
| economical and therefore desirable to use it also for pro- 
ducing hydraulic pressure. 
| If all this be true how is it that hydraulic pressure re- 
mains under the circumstances supposed the most econo- 
| mical transmitter of power which we know of? Its 
| superiority evidently arises from its being able to perform 
| a large number of operations requiring power direct with- 
out the intervention of any receiving engine. 

As the current of gas burnt in the gas jet, or the cur- 
rent of electricity leaping across the carbon points or 
passing along the resisting carbon wire, produces light 
without the intervention of any further mechanism than 
the lamp itself, so the hydraulic pressure current is 
| directly made to accomplish useful work without any 
| further mechanism than the machine into which it is in- 

troduced. This condition does not hold true of any other 
method of transmission excepting in those systems which 
from other considerations are unsuitable for transmission 
of povrer over large areas. This peculiarity of hydraulic 
power is realised in almost all cases where rectilineal 
motion is required, and I have already shown how im- 
portant its functions are wherever intermittent motion is 
needed in whatever direction. All lifting and pressing 
operations belong to both categories, and of the remaining 
} demand for power to be supplied from any common centre 
| of distribution a very considerable proportion is inter- 
| mittent. Fig. 1 illustrates a central station for supplying 
| power to a dock or to a district. It comprises boilers for 
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the generation of steam, an engine to supply the power 
pumps to transmit the power, and an accumulator to 
store it up until it is needed. Fig. 2 shows a hydraulic 
crane suitable for a warehouse, while Figs. 3 and 4 illus- 
trate a hoist. They have both the common characteristic 
that the power is applied in what is really little more 
than an enlargement of the pressure pipe, and hence that 
the machinery for its utilisation is of the simplest descrip- 
tion, and involves the smallest possible amount of loss in 
the conversion. 

Lifting appliances are becoming more essential every 
day, and it is most important that they should be made 
as safe as possible, as well as economical. Is it possible 
to conceive of any safer or more desirable apparatus for 
lifting purposes than a hydraulic ram? I draw your 
special attention to this because it xptly illustrates the 
direct action of hydraulic pressure. The whole apparatus 
only constitutes a slight modification of the hydraulic 
supply pipe. There is the most perfect safety, the simplest 
structure, and the greatest durability which it is possible 
for any lifting appliance to have. The chain hydraulic 
lifting apparatus, shown in Fig. 2, is a little more compli- 
cated, but it is by far the most effective chain hoist known 
for comparatively light loads. Almost all lifting opera- 
tions can be carried on with these two machines. There 
is, of course, great variety in detail, but their main 
features are to be found in all hydraulic lifting appliances. 
Figs. 5 and 6 represent a double lift for lowering and 
raising railway wagons at the Seacombe Ferry. <A de- 
tailed description of this will be found at page 195 of our 
present volume.‘ Fig. 7 is a punching and shearing ma- 
chine, and Fig. 8 a detail view of one ram. ; 

How important it is to the commerce of a city that it 
should be well titted with lifting machinery will be patent 
to all when the weight of material daily passed through 
the streets of our cities is considered. In Liverpool, apart 
from the very extensive hydraulic appliances on the estate 
of the Mersey Docks and Harbour Board and the goods 
stations of the railway companies, there must be at least 
1500 hoists of various kinds at work. I have had 
enumerated over 1000. The amount of material moved 
in and out of the warehouses and wharves on the Thames, 
within the area now being supplied with hydraulic power, 
is enormous, single wharves, not by any means of the 
largest size, moving 50,000 tons in the year. 

Lifting is of course only one of the operations requiring 
power carried on in large cities. Pressing of various 
kinds is an important item, and the driving of general 
machinery. The latter usually requires rotary motion, 
to obtain which from the hydraulic main a hydraulic en- 
gine must be used. The efficiency of a well-designed and 
constructed hydraulic engine compares favourably with a 
gas engine, but the gas engine has the advantage of being 
more easily adjusted to develop the precise power re- 
quired. There are, however, methods of automatically 
adjusting the power of a hydraulic engine, such as 
Hastie’s, in which the throw of the cranks is varied. In 
many respects hydraulic engines are peculiarly adapted 
for city uses. They occupy a very small space indeed in 
proportion to the power, an engine to develop 20 horse- 
power only occupying about 8 square feet. They are 
steady in action and noiseless and require no attention. 
There is no heat or fear of explosion of any kind, and they 
can be readily started by turning on the tap. These are 
all advantages which will in a large number of cases 
determine their use irrespective of considerations of 
economy in working. There is one use for them to which 
T look forward with a good deal of interest, viz., to produce 
electrical currents by working dynamo machines. The 
dynamo machine requires uniform power, steadiness of 
action, and has generally to be worked in a confined space. 
My idea would be to supply power hydraulically to the 
various centres from which electricity could be distributed, 
and as the other demands for hydraulic power would be 
much less during darkness the supply for such a purpose 
would offer an additional advantage. I hope during the 
coming winter to have the opportunity in London of 
testing the method, and Iam sure it is worthy of the at- 
tention of electrical engineers. 

I have not yet alluded to what is perhaps the most im- 
portant property of hydraulic power to the general public, 
and of all other advantages the one which will go furthest 
to reconcile public opinion to the disturbance of the streets 
unfortunately necessitated by its supply. It is the valu- 
able assistance which it is capable of rendering towards 
the extinction of fires. The hydraulic power mains are in 
fact a continuous fire engine, and only require G:reathead’s 
injector hydrants fitted to them to render them available 
not only for throwing the pressure water direct on to the 
fire, but for giving the necessary pressure to the water 
supplied from the ordinary mains in the same way asa 
fireengine. It is, I believe, generally recognised by those 
having experience in dealing with fires that the force with 
which water is thrown upon the fire, especially in its 
earliest stage-, is of more importance than its volume. 
The fire requires to be literally cut down. In London, 
owing to the very inefficient pressure that exists, the im- 
portance of this consideration in connexion with the supply 
of hydraulic power cannot be overrated. The existing 
appliances are on all hands admitted to be insufficient, 
and the fire insurance offices themselves, usually so 
favourably disposed towards the element to which they 
owe their existence, appear to consider some improvement 
advisable in respect of the more crowded and valuable 
parts of the metropolis. 

In passing rapidly in review some of the most impor- 
tant services which the public supply of hydraulic power 
is capable of rendering, [ must not forget the point from 
which I started, viz., the question of the suitability of 
the power for distribution in the public streets. I have 
T hope shown how advantageous it is to obtain it, but can 
it be obtained with reasonable certainty, and without 
undue interference with the public interests ? The whole 
question lies in a nutshell—disturbance of the streets in 





order to lay the mains. I cannot resist the tempta- 
tion to make a slight divergence here in order to put 
in a word for subways. The existing condition of a 
crowded street underground, as well as above, is for the 
most part simply preposterous. That as mechanical 
science advances and population increases, new wants are 
created and new appliances for the common good are 
required, there will be a continually increasing demand 
for the use of public thoroughfares, other than for pur- 
poses of locomotion, is very evident. Instead, however, 
of the street authorities recognising this, and taking upon 
themselves the duty of making their streets subserve the 
purposes required of them, any new demand upon the 
thoroughfares for common purposes is for the most part 
met with a non possumus, that no further disturbance of 
the streets is to be allowed. All crowded streets ought 
to have subways, and though it is difficult to express the 
value in figures, it can hardly be doubted that they would 
save to the public considerably more than their cost. 

This, however, by the way--taking the streets as they 
are, hydraulic pressure pipes are as little obstructive as 
anything of the kindcan be. In proportion to the power 
conveyed they are of very small size, the standard 
adopted being in London only 6in. As remarked by Sir 
I’, Bramwell in his address to the section at the York 
meeting, hydraulic power can be conveyed in pipes of 
small diameter at a loss of only 2 per cent. per mile. 
The pipes being very strong, heavy, and tested to 2500 lb. 
per square inch for a working pressure of 700 lb., are 
very durable and require very little repair. In Hull, 
where about two miles of mains and branches are laid in 
the public streets under very unfavourable conditions, 
during the past six years it has only been necessary to do 
any repairs three or four times, and on no occasion during 
this period has the pressure been turned off during the 
daytime. Leakages in the main are diagnosed without 
much difficulty. The power used is registered by passing 
the water discharged from the machine through a meter, 
and waste is prevented by the same means. Asa medium 
for distributing power water has no drawbacks. The 
water used for the purpose need not be chemically pure 
or drinkable, and is in general easily obtained. The 
quantity required is not large, 1,000,000 gallons in ten 
hours representing a power equally distributed of 800 
horses, which owing to the intermittent demand would be 
equal to the supply of from 2000 to 3000 horse-power to 
individual consumers. 

Frost has not proved an impediment to the supply ; as 
the mains are, as arule, laid from 2 ft. to 4 ft. in the 
ground, and the water under pressure does not freeze so 
readily asunder ordinary atmospheric conditions. The 
water is also in very cold weather raised in temperature 
before being delivered into the main. Should a pipe break 
the consequences are not serious. A leakage takes place, 
but it is often not immediately visible at the surface, and 
is only known in the first instance by the additional 
pumping required to make up for the loss. 

On all grounds hydraulic power is proved to be pre- 
eminently suitable for public supply. 

1. Because of its economy. 

2. Because of the simplicity and durability of the ma- 
chinery required to utilise it. 

3. Because of its applicability to the extinction of 
fires. 

4. Because of the ease with which it can be laid on and 
the small inconvenience its supply causes in the public 
thoroughfares, 

Hydraulic power is now being supplied to the public 
in the manner advocated in the paper in Hull and 
London. 

The works in Hull were of an experimental character. 
The general arrangement of the works is shown on 
Fig. 1. The plant has so far proved to be considerably 
in excess of the demand, but there has been a steady 
increase of consumption since the commencement of 
supply, and the great economy of the power supplied on 
the public system has been fully demonstrated. The 
engines are capable of delivering 260 gallons of water per 
minute into the accumulator at 700lb. pressure per 
square inch. The water is taken from the River Hull at 
low water, when it is almost free from salt, and is allowed 
to settle in the tank over the engine-house, and then 
passed through gravel before being pumped into the 
mains. The cost of repair to the plant has been under 
30/. per annum for the six years, and its present condition 
is such that the leakages throughout the system, in- 
cluding those in consumers’ machines, do not amount to 
more than 10 gallons per hour. In some instances, when 
tested, it has been found as low as 4 gallons per hour, 
the accumulator having maintained the pressure in 
the mains from the time of stopping the engines on Satur- 
day afternoon until Monday morning. The average charge 
for the power in Hull varies according to the business 
done, owing to the effect of a minimum quarterly charge 
for each connexion ; for the year 1882 it was nearly 
5s. per 1000 gallons used. The lowest rate in Hull is 
4s. per 1000 gallons. At this rate the cost per ton of 
material raised 50 ft., is from 4d. to #d., and in 
many of the hydraulic cranes and hoists, 45 per cent. of 
the indicated power of the pumping engines is realised in 
weight of goods raised, the efticiency of the pumping 
engines being 76 per cent. The combined efficiency is 
much higher in the case of hydraulic ram lifts or pressers, 
and as much as 70 per cent. can be obtained under the 
most favourable conditions, which is, I believe, nearly 
twice the efficiency that can be realised by any other 
system of supply applied to lifting purposes. No one who 
has not had the matter brought very forcibly under his 
notice, can conceive how very wasteful the system is of 
each small user of power having his own producer. In 
Hull the majority of the hydraulic apparatus used have 
superseded hand labour, but in London motive power of 
some kind or other is very generally employed; I have 
been greatly astonished at the extravagant annual cost 
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of much of the machinery in use. <A proprietor of one of 
the largest wharves on the Thames informed me the other 
day that he reckoned that it cost him 6d. to do the work 
by steam that, according to the company’s scale for 
hydraulic power, would cost only 1d. This is an extreme 
case, but during the past twelve months we have become 
acquainted with numerous instances where the cost of the 
hydraulic power is only one-fourth or one-fifth of the ex- 
isting charges. 

The fact that so many of these extravagant appliances 
are in use, extravagent that is when compared with the 
economy of the combined system, shows the urgency of 
the demand for power, and the great advantage of hy- 
draulic transmission. 

I have made a calculation as to the coal consumption in 
working 500 cranes or hoists assuming that they are 
worked with independent engines. It would probably 
amount to about 25,000 tons in the year. The same 
number worked from a common centre by hydraulic 
pressure would not consume more than 2500 tons. The 
influence therefore of the supply of hydraulic power on 
sinoke abatement is not to be lost sight of. 

In addition to the waste of coal there is the waste of 
labour, 50 men on the combined hydraulic system will 
produce more effect than 500 on the isolated system, 
There is reduction of cost on first outlay on machinery 
and valuable space is also saved. id 

The general system in London is the same as at Hull 
but compound condensing engines have been used of a 
vertical type to save ground space. The engines have 
each one high-pressure, and two low-pressure cylinders 
and will each deliver 240 gallons per minute into the 
accumulator at a pressure of 800 lb. per square inch, with 
801b. steam pressure. Space is provided in the engine 
houses for six such sets. The water taken from the river 
is then tiltered through sponge in the Thames filter of 
the Pulsometer Engineering Company, and there is a 
difference of level of 7 ft. between the unfiltered and the 
filtered water tanks in order to give sufficient head to pass 
the water from one to the other by gravity. The mains are 
6 in. in diameter, four of these mains radiate from the 
pumping station and are laid in circuit with stop and 
momentum valves at intervals, so that a short section 
can be shut off at any time without interfering with the 
remainder of the circuit. 

There are two accumulators with rams 20 in. in diameter 
os + ys, - . M 
23 ft. stroke, and others will be added when needed at 
various points along the main, ultimately additional 
pumping stations will be required. The hydraulic pump- 
ing engines, accumulators, &c., both for London and 
Hull were made by the Hydraulic Engineering Company 
at Chester. : 

With a comparatively new undertaking of this kind it 
was considered wise to lay out the plant in such a manner 
that it can be easily added to, but at the same time with- 
out incurring any excessive expenditure in the first in- 
stance. It was partly from this cause and partly from the 
great difficulty and uncertainty attaching to the operation 
of laying mains in any of the London streets which made 
us settle on laying the mains of so small a diameter as 
6in. There is ample capacity for proving the economy 
and the public and private advantage of the supply of 
hydraulic power on a large scale, and I have no doubt 
that its use will spread more and more until the system 
will be found in successful operation in all the important 
centres of our commerce. 


SELF-REGISTERING SHIPS’ COMPASSES.* 
By Mr. Ropert Pickwe tr, C.E., of Hull. 

THE improved compass, in addition to its ordinary 
functions, keeps an exact record of every course steered, 
the change of every course, the time when each change is 
made, and the length of the time which the ship is kept 
on each steered course, and forms an automatic log which 
shows, without any outside aid, the entire working of the 
ship, from the time of leaving to that of arriving at port. 
The instrument consists of a compass, binnacle, and stand 
of any pattern ; inside the outer bowl the compass bowl 
is hung in gimbal rings, and the card is mounted on steel 
points and agate setting in the usual way below the glass 
cover or lid of the inner bow], and perfectly free from any 
interference, light being supplied by a top oil lamp. The 
registering apparatus is fitted in the bowl below the card, 
and consists of a barrel containing clockwork, which causes 
a second barrel within the outer case to revolve continu- 
ously, making one complete rotation in twenty-four hours. 
This outer case is fixed and has two fine slots cut through 
its upper surface, parallel to its axis and consequently 
across the paper. ‘The compass card has also a curved 
slot, projected of such a form that when mounted over 
the barrel the curved slot is always over one or other of the 
straight slots of the barrel underneath. As the inner 
barrel is covered with sensitised paper it will be seen that 
whatever course the ship is being steered a ray of light 
from the lamp passes through the small opening made at 
the intersection of the curved slot in the card with one or 
other of the straight slots in the drum case, and photo- 
graphs a black mark upon the prepared paper, which from 
its position gives an exact indication of the course steered 
at the time. The revolving motion of the drum carries 
the paper with it, and a black line is thus made which 
gives the duration of time the ship’s head is on each 
course. The changes of courses are indicated by a black 
line being marked square across the paper by the track 
of the point of intersection as the change is going on, 
and the position of these cross lines gives the exact 
time when any change is made. These changes being 
represented by lines traced square across the paper the 
continuous record of time is preserved, and the actual 





* Abstract of paper read before the British Association 
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time that the ship is on cach course is represented by the 
number of cross divisions, or parts of the same over 
which the diagram extends. The prepared diagram paper 
is ruled with cross lines; the horizontal lines represent 
each point of the compass, as shown by letters at the end 
of the sheet, and the vertical lines represent time. The 
space from one line to the next measures half an inch, 
and represents one hourin time. The compass points on 
the diagram are divided into halves—all those at the 
eastern hemisphere are on the top half, and the western 
on the bottom half, precisely the same as on a wind gauge 
diagram. ‘ ’ ; in ; 

One great advantage claimed is that this principle is 
equally applicable to liquid compasses, in which case a 
flat-bottomed tank with glass top and bottom is used to 
contain the card, and is slipped or fitted over the moving 
barrel and acts precisely as already described, and a 
captain can remove one form of card and fix the other at 
pleasure. ’ 5 ; 

The mode of using the appliance is as follows: The 
captain slips a sensitised paper oo over the barrel, 
working by the light of a red globed lamp, and sets the 
line representing noon to the zero mark. He then puts 
the bowl into its outer case, and it is ready to be taken 
on deck and applied to the compass. The barrel and the 
case are together slidden through the opening in the side 
of the bowl and the time on the barrel set to correspond 
with that of the clock face. The door is then shut and 
the operation is complete. The diagram which has been in 
work during the previous twenty-four hours, and is placed 
successively in a developing and fixing solution, the whole 
operation not taking more than ten minutes. The great 
advantage claimed for the instrument is that an accurate 
record of the working of the vessel is obtained without 
interfering with the free action of the needle, or without 
altering the visible portion of the compass ; that the in- 
vention can be applied both to card and liquid compasses, 
and that the agent employed, viz., photography, can 
be relied upon Toe speaking the truth. The instrument 
has been shown at various exhibitions, and obtained the 
highest award at Tynemouth. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Tron Market,—Last Thursday’s warrant 
market was dull, and prices showed a further decline to 
the extent of 34d. per ton. In the course of the forenoon 
transactions were reported at 45s. 10$d. down to 45s, 9d. 
and up to 45s. 11d. cash, also at 46s., 45s. 1ld., up to 
46s, 1d., and back to 45s. 114d. one month, the close being 
sellers at 45s. 10d. cash and 46s, one month, with buyers 
near. Business was done in the afternoon at from 
45s. 10d. down to 45s. 74d. cash, also at from 46s. down to 
45s. 94d. one month, buyers at the close of the market 
offering 45s. 8d. cash and 45s. 94d. one month, with sellers 
near. Dulness was again the rule on Friday, and was 
accompanied with a further decline in prices, the closing 
quotations being 14d. per ton under those of the previous 
day, and 1s, under those of the previous Friday’s close. 
Business was done on forenoon "Change at from 45s. 8d. 
down to 45s. 6d., and then up to 45s. 7d. cash, also at 
45s. 10d. down to 45s. 84d. and then up to 45s, 9}d. one 
month, buyers at the close offering 45s. 64d. cash and 
45s. 84d. one month, with sellers near. There were trans- 
actions in the afternoon at 45s. 6}d. to 45s. 5}d. cash, also 
at from 45s, 84d. down to 45s. 7d. one month, and buyers 
at the close of the market were offering 45s. 6d. cash and 
45s. 8d. one month, with sellers asking 1d. per ton 
higher. Monday’s market was likewise very flat, and 
a decline in prices amounting to 4}d. more per ton 
was reached. Business was done during the forenoon 
at from 45s. 5d. down to 45s. 34d. cash, also at 
45s. 64d. and 45s. 6d. one month, with sellers at the close 
asking 45s. 34d. cash and 45s. 6d. one month, with buyers 
near. Transactions were reported in the afternoon at 
from 45s, 34d. down to 45s. 14d. cash, also at 45s. 6d. down 
to 45s. dd. one month, with buyers at the close offering 
45s. 14d. cash and 45s. 4d. one month, and sellers near. 
In consequence of a number of weak holders having 
reduced or cleared out their holdings, there was a some- 
what stronger market yesterday, and there was a recovery 
to the extent of 34d per ton, or within 1d. of Monday’s 
decline. Business was transacted during the forenoon at 
from 45s. 14d. up to 45s, 3}d. cash, also at 45s. 44d. and 
45s. 5d. one month, the market closing with buyers at 
45s. 3d. and 45s. 5d. cash and one month respectively, and 
sellers near. There were transactions in the afternoon at 
45s. 4}d., 45s. 3)d., and up to 45s. 5d. cash, also at 
45s. 6d. up to 45s. 7d. one month, the close of the market 
being sellers asking 45s. 5d. cash and 45s. 74d. one month, 
with buyers near. Weakness again characterised the 
market to-day, and prices declined to the extent of 2d. per 
ton, though the closing quotations were rather above the 
lowest. Business was reported in the forenoon market 
at 45s. 5d. down to 45s. 3$d. and back to 45s. 44d. cash, 
also at 45s. 7d., 45s. 6d., and 45s. 64d. one month, the close 
being buyers at 45s. 4d. cash and 45s. 104d. one month, and 
sellersnear. In the afternoon market business was done 
at from 45s. 4d. down to 45s. 2d. cash, also at 45s. 6d. to 
5s. 5d. one month: and at the close there were buyers at 
45s. 3d. cash, and 45s. 5d. one month, with sellers near. 
Within the last few days lower prices have ruled than 
have been recorded for several years. On a number 
of occasions 47s. has been reached in a downward direc- 
tion, and even a few pence under that level, but it is 
only at this crisis that the magic spell attaching to 46s. 
has been broken. As already detailed, even 45s. 14d. has 
been reached. In view of the large shipments that are 
being reported from week to week, the decline in prices 
would be almost inexplicable if it were not known that 
very heavy sales of warrants have recently been made, 
one broker alone having disposed of about 50,000 tons, 





Such a large quantity of pig-iron being thrown upon 
the market at one time had the effect of making 
warrants exceedingly plentiful both on Friday and on 
Monday ; and, as a natural result, there was a very 
marked depression in prices. Comparatively little buying, 
however, has taken place, unless to cover oversales, and 
speculation is still quite dormant, the price apparently 
not being low enough to induce the more solid class of 
buyers to invest. All branches of the pig-iron trade 
are affected by the existing depression, but the fact 
is more especially true of the hematite department. 
There has been some decline in the quotations for shipping 
brands, partly on account of the forward demand still 
remaining so quiet. A large amount of pig iron is in 
demand in order to meet the local wants both in the 
foundries and in the finished iron establishments. As 
compared with 94 last week, and 114 a year ago, there 
are now 104 blast furnaces in actual operation, six having 
been relighted at Gartsherrie, and four at Lugar, by 
Messrs. William Baird and Co. Hematite pig iron is still 
nominally quoted at 48s. per ton, f.o.b., at Cumberland 
ports, but sales have been made at fully 6d. per ton lower 
for the usual proportions of Nos. 1, 2, and 3 brands. The 
shipments of pig iron last week amounted to 16,440 tons, 
as against 11,787 tons in the preceding week, and _ 13,058 
tons in the corresponding week of last year. To the 
United States 2775 tons were shipped: to India, 225 tons ; 
to France, 455 tons; to Italy, 2800 tons; to Germany, 
2440 tons; to Russia, 1210 tons; to Holland, 1975 
tons; and lesser quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 589,190 tons yesterday afternoon, 
as against 589,244 tons yesterday week, being a decrease 
of 54 tons forthe week. 

The Mallealle Iron Trade.—This branch of trade is still 
very busy with the execution of existing orders, but in- 
quiries for forward delivery are comparatively few, and 
the look out ahead is rather gloomy. <A reduction of 
wages has been announced for puddlers, shinglers, forge- 
men, &c., in sympathy with the reduction in the North of 
England ; but some of the men are indisposed to fall in 
with the proposal, and they threaten to depart from the 
arrangements established by the Board of Arbitration. 


Institution of Engineers and Shiphuilders in Scotland.— 
The twenty-seventh session of this Institution was opened 
last night, on which occasion there was a very large at- 
tendance of members and graduates. The medals 
awarded at the close of last session having been presented 
by the President (Mr. James Reid), that gentleman pro- 
ceeded to deliver the opening address, which was of a 
highly interesting, comprehensive, and instructive cha- 
racter. Thereafter a discussion was begun on Mr. 
Joseph Moore’s paper of last session ‘‘On the Use of 
Malleable Iron Water Pipes of Large Diameter in Cali- 
fornia.” The only speaker was Mr. J. M. Gale, C.E., and 
at the close of his remarks the discussion was adjourned 
till the next meeting in order that Mr. J. H. Biles 
might read a paper “‘ On the Stability of Ships at Launch- 
ing,” which was listened to with very great attention. 
The discussion was postponed till the next meeting. A 
large number of new miembers and associates were elected. 


Shipbuilding Contract.—Messrs. William Denny and 
Brothers have just closed a contract to build two powerful 
steamers of 5000 tons each for the New Zealand trade of 
the Shaw, Saville, and Albion Shipping Company, of 
London. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mill Dam Mining Company. — The half-yearly meeting 
of the shareholders of this company has been held. All 
the directors were present, and also a fair number of 
shareholders. The directors’ report for the half-year 
ending the 6th of September, showing that the workings 
were now reopened, and mining recommenced, was 
adopted. A call of 5s. per share was made towards the 
payment of the extraordinary expenditure occasioned by 
the failure of the pumps and the flooding of the mines. 
A long discussion then took place as to the state of the 
lead market and lead mining in general. 


Coalowners’ Meeting at Sheffield.—A large meeting of 
coalowners of South Yorkshire, Derbyshire, Notts, and 
Leicestershire, has been held at Sheffield, when the follow- 
ing resolution was unanimously passed: ‘That this 
meeting fully confirms the resolution passed by the South 
Yorkshire, West Yorkshire, Derbyshire, Notts, and 
Leicester coalowners at meetings held on the 2nd, 5th, 
and 16th inst. respectively, that no advance of wage: be 
given, but as the representatives of the colliers have asked 
for an interview with the coalowners, it is decided to fix 
Tuesday, the 23rd of this month, at two o'clock, at the 
Victoria Hotel, Sheffield, for such meeting, and that the 
secretary be requested to inform the coalowners of the 
districts and the representatives of the colliers of such 
decision. At the meeting of coalowners held yesterday 
the resolution above noted was in effect resolved to be 
adhered to, 


Yorkshire Miners’ and the Wages Question.—The miners’ 
of Messrs. Henry Briggs, Son, and Co., have held a meet- 
ing at Normanton Common. A ballot was taken with 
the result that every man was prepared to issue a notice 
demanding the 15 per cent. advance, and to cease work if 
the demand be refused. A meeting was held yesterday 
of the miners employed at Messrs. Lock and Co.’s New- 
land pits. The men confirmed the decision previously 
arrived at to give notice of an advance. 

Local Government Board Inquiry.—At Scarborough, 
Mr. Arnold Taylor, Local Government Board inspector, 
has conducted an inquiry into the application for the 





sanction to the borrowing 8000/. for the following works : 








New North Shore sewage outfall 4500/., and street im- 
provements 3500/. The town clerk having explained the 
nature of the proposed new outfall, some opposition was 
raised. The inspector intimated that the decision of the 
Local Government Board would be communicated in due 
course. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday the market was 
well attended, but there was nothing new to report. 
Prices were rather weaker, No. 3 Cleveland pig iron 
being quoted 38s. 6d. per ton for prompt delivery, and 
3d. to 6d. less for delivery over the winter months. The 
reports from commercial centres are more discouraging, 
and as the winter approaches a dull trade is expected. 
The freight market remains in an unsatisfactory con- 
dition, and this retards fresh shipbuilding business. 
Shipments are active, although not quite so good as they 
were last month. Up to date there have been exported 
from Middlesbrough 66,500 tons, as compared with 72,700 
tons this time last month. 


The Manufactvred Iron Trade.—All the mills are kept 
going on old contracts, but the prospects are bad. All 
classes of manufactured iron are easier in price, being 
based on 6/. per ton for ship plates for early delivery, and 
5l. 10s. for angles, less 2} per cent. at makers works. It is 
feared that as the shipbuilders get slacker the plate makers 
will, by the beginning of the year, have very little work to 
do. ematite iron 4s down to 48s, 6d. per ton, Nos. 1, 2 
and 3 f.o.b. west coast ports. 


Shipbuilding and Engineering.—The shipyards and engi- 
neering establishments on the northern rivers still present 
the appearance of great activity, but the orders are being 
i ad executed and few fresh contracts are coming to 

and. 


The Steel Trade.—Although prices are low, orders can- 
not be obtained to keep the works in full swing. It is 
feared that still lower prices must be quoted in order to 
secure contracts, and it is apprehended that the employers 
will ask their workmen to-accept lower wages. 


The Salt Trade.—Messrs. Bell Brothers continue to 
work satisfactorily the salt deposits at Port Clarence, and 
are extending their operations as rapidly as they can. 
Messrs. Allhusen, who are boring a little to the south- 
west of Messrs. Bell Brothers, have not yet reached the 
salt, but hope to do so in the course of a week or two. 
Messrs. Bolekow, Vaughan, and Co. are progressing with 
their borings at Middlesbrough, but they do not appear 
to be making the headway that was at first expected. 


FOREIGN AND COLONIAL NOTES. 

Appendages to the Krupp Works.—The great establish- 
ment at Essen has its own water and gas works, there 
being 25,000 gas burners, besides electric lamps. It has 
its own chemical laboratory, photographic and _litho- 
graphic establishments, and printing and binding shops. 
There are about fifty miles of telegraph and thirty-five 
telegraph stations belonging to the works. 


Ericsson’s Sun Motor.—Captain Ericsson is engaged 
upon a motor worked by the solar heat. The rays of the 
sun are caught and carried to a reservoir, where their 
heat converts water into steam, which is used for running 
asmall engine. This invention is designed to be used in 
pumping water on the plains, where its small cost would 
make it very valuable. 


The Overhead System in Washington.—The District 
Commissioners of Washington have refused to allow the 





telephone companies to erect new lines of poles, or to 
re-set old ones; and they have requested the engineer 
commissioner to report on a plan for causing the wires to 
be laid underground. Failing this, they are desirous 
that the number of wires at present in use should be 
diminished, and that they should be conducted through 
side streets, instead of main thoroughfares. 

Remarkable Rail-Rolling.—At the steel rail mills of the 
Scranton (U.S.A.) Steel Company rails have been rolled 
direct from the soaking pit, 120 ft. in length. This feat 
has never been performed before, although rails have been 
rolled direct from the pit, but not of such a length. 


Cable Tramways.—San Francisco has eight lines of 
cable tramway completed, making a total of 50 miles. 
Chicago comes next with 22 miles. The cost is estimated 
at about 24,000/. per mile. 


Libel by Telephone.—A Hamburg manufacturer, con- 
versing with his store-room manager by telephone, re- 
ceived a reply which annoyed him, and replied in an 
insulting manner. The manager pretended not to have 
heard the remark, and asked to have it repeated, at the 
same time inducing a colleague to take his place and re- 
ceive the second edition. In this manner he secured a 
witness, and is now proceeding against his employer for 
libel. 


Boilers in American River Steamers.—The boilers now 
| most in favour for this use are the horizontal multitubular, 
| externally fired type, set in brickwork. The reasons 
| given are their cheapness in construction, economy of 
| maintenance, and strength for the exceedingly high pres- 

sures required in towing against strong currents. 


A Railway in Guatemala.—This State has determined 
to construct a railway to the Atlantic. The cost is esti- 
mated at 2,400,000/., and it is proposed to raise the sum 
y atax of 16s. per head on all adult male inhabitants. 

oluntary subscriptions are also invited. 
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THE annexed views illustrate a combined plate-edge 
and ordinary planing machine constructed by Messrs. | 
Rushworth and Co., of Sowerby Bridge, for Messrs. | 
Charles Burrell and Sons, of Thetford. The machine | 
will plane plates 16 ft. long at one setting, or any | 
length with two or more settings, as the ends of the | 
table are left clear, and the guide or cramp rail by | 
which the plates are secured, is supported upon over- 
hanging stands. It can be made to rise or fall 2 ft., 
and can be readily removed when large work, such as | 
cylinders, valve chests, and the like, is to be fixed to 
the table. This latter is 2 ft. wide, with T slots for | 
securing the objects to be planed. The machine is 
driven by pulleys, and is furnished with a quick return 
motion ; the main screw in the centre of the bed is 4 in. 
in diameter, and 14 in. pitch. The tool-box has a self- 
acting feed of 2 ft., and can be swivelled to an angle 
of 45 deg. each way. 


ENGINES OF THE S.S. ‘“* TARTAR.” 

WE give this week a two-page engraving containing 
illustrations of the compound engines of the Union 
Steamship Company’s royal mail steamship Tartar. 
We shall in an early number give further engravings 
of these engines, and in the mean time we defer our | 
description of them. 


THE LABYE TELEPHONE. 
In the course of our articles on the Paris Electrical | 
Exhibition of 1881, we referred to an ingenious and | 
very efficient telephone transmitter, shown under the | 
name of the Pantelephone, by the inventor, M. de 
Locht Labye, Ingenieur des Mines, of Liége. The | 
remarkable feature of this transmitter was its extreme | 
sensitiveness; it would receive and transmit clearly 
the vibrations caused by the articulations of a speaker 
standing with his back to the instrument, and thirty 
yards from it, and it was thoroughly efticient, at a 
distance of four yards, in transmitting whispered 
sentences. 
angular plate of cork, hung freely from two thin brass 
or steel strips. To the bottom of the sheet of cork 
was fixed a button of hard carbon, held in light con- 
tact by a slight inclination of the plate, with a piece 
of platinum. This constituted the whole of the trans- 





mitter, which has now been supplemented by the | 


equally ingenious and efficient receiver which we illus- 
trate on the opposite page. Considerable interestattaches 
to this latter instrument. Its articulation is at least 
as clear as that of the Bell telephone, whilst its action 
differs considerably, and the diaphragm common to } 
other telephones is replaced by a thick, and mecha- 
nically rigid abutment plate. According to M. de 
Locht Labye the action of this telephone cannot be 
explained by Bell’s theory of undulatory currents. 
Mr. Bell claims as a point of vital importance, that in 
order that speech may be transmitted and reproduced, 
a flexible plate should be employed, and this must be 
put into undulatory movement corresponding to that 
of the air waves, in order that such undulations may 
reproduce the air waves, and that to effect this, it is 
necessary that the connecting line between trausmitter 
and receiver should be constantly traversed by a con- 
tinuous current, the undulations in which produce the 
vibrations of the diaphragm. On the other hand M. 
Labye maintains that in his telephone, articulate 
sounds are reproduced by a series of rapidly succeed- 
ing, but absolutely intermittent blows struck on the 
abutment plate, the amplitude and rapidity of these 


blows depending of course on the impulse transmitted | 
' the reaction of the rigid obstacle against which the | 


through the line, and being rendered audible by an 
exact reproduction of continuous sounds, the ear not 
being sufficiently sensitive to mark the intermissions, 


The instrument consisted of a single rect- | 
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supposing them to exist. Without dwelling on this 
theory, we may describe the telephone, which is 
illustrated by a front view and section, Figs. 1 and 2, 
and by a perspective view, Fig. 3. To a wooden plate A 
is secured by brass brackets B, >, a powerful horse- 
shoe magnet NCS. To each pole is attached a small 
core of soft iron /, surrounded by the coils DD of 
silk insulated copper wire ; these coils are included in 
the telephonic circuit, the conductors of which are 
shown at L and T. Opposite the cores of the small | 
electro-magnets DD, which are covered with gold- | 
beater’s skin, or some other thin material, are the ends | 
of a bar armature x”, kept from actual contact with 
the cores by the film just mentioned, This armature, 
which is of soft iron and relatively heavy, is rigidly | 
attached in the centre of its length to a bar of brass | 


| fy, which swings on the axis 0, fixed to the post ), | 


which is made in one with the strap B. The lower end | 
of this lever, which is thus free to oscillate, is traversed 


| by a screw, carrying at one extremity the small ham- | 


mer H. This hammer rests against the centre of a | 
thick disc of ebonite or other material M, which is 
screwed rigidly to a resonator P, the whole being 
secured to the baseplate A, by means of the metal | 
posts RR. By means of the screw V at the end of | 


| the hammer, the space between the poles of the mag- | 


net and the armature, necessary to give the clearest | 
articulation, can be very accurately adjusted. 
Like the Bell telephone the instrument we have | 


| described can be used either as a transmitter or a re- 


ceiver. The form, thickness, and practically the 
material of the abutment plate M, are indifferent, 
although the circular shape illustrated is probably the 
most convenient. Ebonite, hard wood, cork, metal, or 
stone give clearly articulate vibrations, and paper or 
leather folded to as great a thickness as the range of 
armature lever will allow, may be interposed between | 
the abutment plate and the hammer, without checking | 
the clearness of the transmitted speech. The two | 
parts—the abutment and the resonator—inay be made 
in one piece, and the more rigidly this organ is fixed, | 
the more efficient the telephonic duty appears to be. | 
If, on the other hand, a thin flexible sheet is substituted | 
for the abutment plate—such as the ordinary Bell 
diaphragm, discs of mica, aluminium, &c., the sounds | 
are very considerably reduced, and if the armature 
lever be connected to the abutment plate, all audible 
transmission ceases. 

The inventor thus describes the action of the instru- 
ment when used as a receiver: ‘* The telephonic cur- | 
rents circulating in the bobbins cause the armature to | 
be alternately attracted and repelled. By reason of 


armature lever rests, the repulsion alone is effective in | 
producing the first movements of the armature. The 


latter in moving away from the pole momentarily sepa- 
rates the hammer at the end of the lever from the 
buttress or rigid obstacle. This repulsion is succeeded 
by the attraction of the armature caused by the follow- 
ing current, and the armature is then pulled back to 
its original position, and tends to pass beyond this 
pesition by reason of the attraction and its own ris 
rira or momentum, but is stopped in this direction by 
the rigid piece or obstacle against which the hammer 
strikes. The intensity of the blow or shock conse- 
quently results from the combined effect of these two 
actions, and is in direct ratio to the electro-magnetic 
forces which produce the repulsion and attraction of 
the armature. The number of shocks is equal to the 
number of electrical charges produced in the telephonic 
circuit.” 


ELECTRIC LIGHTING NOTES. 

ON more than one occasion we have called attention 
to the improvement effected by Dr. Hopkinson in the 
Kdison dynamo machines. When these first came to 
this country they were made in three sizes, marked 
Z, L, and K, and designed respectively to feed 60, 150, 
and 250 lamps. The weight and cost per lamp are 
given by the following Table : 


Floor Space | Weight per 


Price per 
| per Lamp. Lamp. 


Lamp. 


lb. 
5O 
40 
33 


The L machine was the first to be modified ; the dia- 
meter of each of its four field magnets was increased 
Lin., and two additional layers of wire were put on 
it. It was then found that 100 volts, or thereabouts, 
could be obtained at a speed of about 500 revolutions 
per minute, instead of 900 as formerly, without at the 
saine time increasing the consumption of energy in the 
field-magnet circuit. The total weight was increased 
by 6cwt., of which 4cwt. 3 qrs. were iron, and 1 cwt. 
1 qr. copper wire, A number of these altered ma- 
chines were placed on various steamships, and driven 
by Brotherhood engines. The improvements have 


| now gone much further than this; the multiple field- 


magnets have been replaced by a single one, of round, 
oval, or rectangular cross section, placed either verti- 
cally or horizontally, according to convenience, ‘These 
magnets are thicker and shorter than in the old ma- 
chines, and thus the dynamo has been made more 
compact. The following Table gives the weight and 
cost per lamp of the new machine : 


Cost per 
Lamp. 


Floor Space 
per Lamp. 


Weight per 
Lamp. 


Ib, 
24 
20 


23 


Lights. 








sq. ft. 
061 
052 


-037 


125 
250 
500 


If this be compared with the former Table it will 
be seen that the new slow-speed Kdison-Hopkinson 
dynamos are cheaper and in every way more efficient 
than the old high-speed Edison machines. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 11. 
Ovt of the 705 blast furnaces in the United States, 
340 were in blast October 1, and 365 out, as against 
343 in blast July 1, and 362 out of blast, The pro- 
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ducing capacity was, July 1, 92,488 tons per week, and 
October 1, 90,937 tons per week. On October 1, 1882, 
443 furnaces were in blast, or 103 more than at pre- 
sent. Within twelve months the charcoal furnaces 
in blast have declined from 158 to 104; anthracite, 
157 to 122; bituminous, 128 to 114, The capacity of 
the anthracite furnaces, October 1, was 29,799 tons ; 
charcoal, 10,688 tons; bituminous, 50,432 tons per 
week. The capacity of the charcoal furnaces out of 
blast was 10,460 tons; anthracite, 22,969 tons; 
bituminous, 35,032 tons ; total weekly capacity, in and 
out of blast, 159,398 tons. In consequence of this 
large idle capacity, prices have been depressed to 
their present low limits. It is evident that an upward 
tendency in pig iron is impossible, especially in view 
of the probability of the cheaper production of pig iron 
in the Southern States, a competition which will be 
developed in proportion as the facilities for transporta- 
tion are multiplied, from southern ports to northern 
markets. The present situation in pig iron is unsatis- 
factory in every respect. Stocks are still large, buyers 
backward ; concessions are offered to attract con- 
sumers ; consumption is not increasing, and a general 
feeling of unrest pervades the trade. The blowing out 
of a few furnaces is an indication of what is to come. 
Isolated concerns will have no change, and the advan- 
tages of the market will accrue to those companies 
running several furnaces. The importations of iron 
and steel for August were 48,004 tons, and for Sep- 
tember 43,440 tons. Stocks of iron in all ports, 
October Ist, 12,290 tons, as against 11,818 tons 
September Ist ; stocks at New York, September Ist, 
of Swedish and Russian iron, iron and steel wire rods, 
7823 tons, and, October Ist, 9688 tons. The declining 
tendency on this side has led to a restriction of orders 
for future delivery, and at this time very little dis- 
position is shown to order until the downward tendency 
in American markets has brought prices to the lowest 
limits probable. The condition of the finished iron 
mills is but little better than for the past month. 
Prices are low, ranging from 2 cents, shaded to 2.25, 
according to quality and size of order. It is probable 
that a restriction of output will be forced upon manu- 
facturers ; in some cases single-turn has been agreed 
upon. In construction iron and railway material 
nothing has been done, although mills on bridge plates 
and shapes are crowded with orders for fall delivery, 
and steel rail mills are well supplied with business for 
some time. To-day’s selling prices are 20 dols. to 
22 dols, for No. 1 foundry, with 21 dols. as a fair 
average, tendency downward; No. 2, 19 dols. to 


20 dols,; forge iron, 18.50 dols. to 20 dols. de- 
livered ; Bessemer, 20.50 dols. ; spiegeleisen, 30 dols. [ 


to 30.50 dols. for 20 per cent., 45 dols. for 45 per 
cent. ; steel rails, 37 dols. to 37.50 dols.; old rails, 
23 dols. to 23.50 dols.; bridge rails, 24 dols. to 
24.50 dols.; double heads, 26 dols.; selected scrap, 
25 dols. ; crop ends, 23.50 dols. ; common iron, 1.80 


to 1.90; muck bars, 33 dols. to 34 dols. ; nails, 2.85 
dols, to 3 dols, 
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HARBOURS OF REFUGE. 
To THE EpiTor OF ENGINEERING. 
S1r,—Allow me to make some remarks upon the article 
‘* Harbours of Refuge” in your issue of the 17th ultimo, 
which, owing to my absence from London, I only saw a 
day or two ago. 

he great national advantage of constructing a harbour 

of refuge at Dover seems to be generally admitted. 


Roan Head 
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SCALE 


For the east coast of England you illustrate plans for 
harbours of refuge at two places, Filey and Warkworth. 
The Filey Harbour, with the protection afforded it by 


| Flamborough Head to the south, would give a safe 


anchorage for vessels, but at Warkworth the enclosed 
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area below the five-fathom line is exposed to the north- 
east and would consequently be unsafe for large vessels. 

On the east coast of Scotland there are three natural 
harbours of refuge, the Firth of Forth, Cromarty, and 
the Orkneys ; but between the Forth and Cromarty there 
are 200 miles of coast without a single harbour of refuge 
available for a large vessel. 2 

The question is, what point on this stretch of coast is 
most suitable for such a harbour. After the Select Com- 
mittee on Harbours of Refuge, 1857-58 had collected 
evidence, the Royal Commission of 1858-59 unanimously 
recommended the selection of Peterhead. 

The Bay of Peterhead offers the following advantages 
for the object in view : 

1. Itis midway between the Forth and Cromarty, and 
also between the Forth and the Orkneys. 

2. The normal course for vessels sailing north or south 
is to clear Peterhead, which is the most easterly point in 
Scotland, but for the want of asafe harbour to run for in 


| case of an easterly gale they me far out for the sake of 


sea room, and away from their shortest course. 

3. The length of breakwater required to enclose an 
equal area, as compared with other places suggested, is 
less than one-half, and this will more than compensate for 
the extra expense of construction arising from the extra 
depth of water. 

The following measurements rest on the authority of 
Mr. Thomas Stevenson, C.E, : 


Length of Breakwater to 
enclose 140 Acres 
having 4 Fathoms and 
upwards from Low- 
Water Mark. 


Peterhead 1000 yds. 
Wick . 1200°,, 
Macduff and Banff 2400 ,, 
Stonehaven ‘ 2500 ,, 
Fraserburgh aa 2700 ,, 
Aberdeen ' ; ... 2800 
Arbroath 3300 ,, 


Montrose mn 4600 ,, 

Also lengths from the plans published by you: 
Filey... =o é 4900 yds. 
Warkworth 6000 ,, 

4. The holding ground in Peterhead Bay is excellent. 

5. There is no river or moving sand to silt up the 
harbour. 

6. The main tideruns past Peterhead, and Buchan Ness 
and the harbour entrance would lie back from it and so 
escape being exposed to the strength of it. 

7. Peterhead is a centre for the herring fishery, the 


. development of which seems at present to be only limited 
by the capacity of the harbours. 


From Fraserburgh to 
Aberdeen there are about 2000 boats engaged in this in- 
dustry, and at Peterhead, between these places, the 
harbours are so full that the boats can only lie in them in 
close contact, and they hamper and damage each other in 
entering and leaving. Some few years ago a sudden 
easterly gale caused the loss of many boats and of many 
lives from the want of a harbour of refuge for which the 
boats could have run, and this want now causes the fisher- 
men to forego many nights’ fishing when the barometer 
does not indicate settled weather. 

8. The railway is already continued to the harbour, and 
can be easily carried round the shores of the bay. 
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9. The facilities for constructing a breakwater are good, 
— there is plenty of cheap land available for convict 
varracks, 

The plan for a harbour of refuge at Peterhead shown in 
your article is, however, open to the objection that it does 
not sufficiently utilise the magnificent capabilities of 
Peterhead Bay for the purpose. 

If the breakwater were to begin from Salthouse Point 
instead of in the bight of the bay, as your plan shows, and 
thus cutting up the anchorage, an area twice as large 
would be enclosed. I give herewith a plan which, having 
the advantage of an intimate knowledge of the locality, 
would, I venture to think, more adequately meet the 
great national requirement now under consideration. My 
plan would of course be more costly to carry out, but, 
with a length of breakwater 1750 yards as against 1550 
yards of the plan published by you, it would give an area 
raving a depth greater than five fathoms at low water, 
of about 230 acres as against 110 acres, in almost every 
part se which any vessel could, in the worst weather, ride 
in safety. 

The small entrance near Salthouse Point shown in my 
lan is protected by the rocks known as the ‘‘ Skerries.” 
“ou seem to put some stress on the distance from a coal- 

field, but I contend that no port in this island, with rail- 
way communication, is distant from a coalfield, and 
Peterhead, as regards this, is on a par with Plymouth, 
Portland, and Dover. 

You also mention as a drawback to Peterhead the high 
and rocky coast, which would be unfavourable to the for- 
mation of an arsenal, but the fact is that the shores of the 
bay are only from 20 ft. to 30 ft, above high water, and 
there is no rock above high water, The Government have 
as yet made no move towards establishing an arsenal at 
even the Forth, and one north of that point is not likely 
to be considered, although Peterhead would be as suit- 
able as most places, 

I am, Sir, your obedient servant, 
’. YUL. 
3, Fenchurch Avenue, London, E.C., Sept., 1883. 








ON THE MATHEMATICS OF GEODETICAL 
OPERATIONS. 
To THE EpiTorR OF ENGINEERING. 

Srr,—In your issue of September, 14th, you allowed me 
space wherein to show the circulum in probando involved 
in geodetical operations. With your permission, I will 
now show the faultiness of the mathematics whereon the 
said operations are founded. To properly understand the 
mathematics of geodesy we should go to the very fountain 
head of mixed mathematics. Now, after the ‘‘ Principia,” 
the method of fluxions concisely embodies the Newtonian 
application of mathematics to physical facts, and fluxions, 
applied to the geometry of spheres and spheroids, affords 
us the first step in the chain of reasoning by which the 
foundations of geodesy were fixed. 

Those who work with the differential and integral 
calculi will readily follow me whilst outlining the pro- 
cesses of the fluxional method, and I shall write so that 
those unacquainted with the calculi named will under- 
stand what I mean and what Iaim at. The first step of 
the fluxional method of instituting an analytical inquiry 
as to the configuration of the earth, proves that a spheroid 
has less attraction for a particle at its equator than a cir- 
cumscribing sphere has, and, that a spheroid has greater 
attraction for a particle at its pole than an inscribed sphere 
has. This implies that, in one case, the solidity of a 
spheroid is less than that of its circumscribing sphere, 
and, in the other case, the solidity of a spheroid is greater 
than that of its inscribed sphere. There is absolutely 
nothing more proven than that the greater a body is the greater 
its attraction will be! The question then becomes: 
Having the mere knowledge that the greater body has 
the greater power of attraction, how is this fact to be ap- 
plied to one body, to one spheroid, so that a difference 
may be shown to exist between its power of at- 
traction for a particle at a pole and one at its 
equator? Well, by a neatly prearranged plan, we 
are taught to consider that there may be two different 
kinds of spheroids, an ‘“‘oblong” and an ‘‘ oblate,” the 
former being generated by the revolution of a semi-ellipse 
about a major axis, and the latter by the ellipse revolv- 
ing about the minor axis. Both of these spheroids are 
mere manufactured articles ; what we have to deal with, 
in nature, is with a spheroid resulting from the revolution 
of a sphere of mobile matter about what ultimately 
becomes the minor axis of the resulting spheroid. 

The method of fluxions does not halt at this little 
difficulty, but at once boldly proceeds to attribute to the 
natural spheroid the properties of Loth of the manu- 
factured articles, and thus by a beautiful and delicate 
‘** double shuffle” accomplishes an impossibility, from the 
mere fact that a greater body has a greater attraction, it 
presents us with a ‘‘neat” proof that the same body (or 
the same quantity of matter) has a greater and a lesser 
attraction for one particle at one and the same time! 

The integral calculus gets over the little difficulty in 
just as neat a manner, or rather, does not get over the 
difficulty at all, but after the manner of calculi in such 
cases, pretends todo so. It proves that the attraction for 
a particle at the pole of a greater sphere is more powerful 
than the attraction of a smaller sphere for the particle, 
whilst pretending that it is dealing with the case of a 
particle at the pole of an oblate spheroid ; and then proves 
that the attraction for a particle at the equator of an 
oblate spheroid is greater than the attraction of the in- 
scribed sphere for the same particle, the ‘‘ double shuffle” 
concealed in the operations being an implication that it 
is dealing with oblate spheroids in both cases and referring 
them both to the same inscribed sphere. 

Now, the writer is making serious statements of the 
truth of the matter in hand, and whilst thoroughly appre- 





ciating the method of fluxions, and the calculi, holds his 
mind calmly and unprejudiced to judge of what the said 
caleuli do truthfully, and what they fail to do, except 
when sacrificing truth. He also allows them every credit 
for approximations to truths, and great is their utility in 
affording such, but nevertheless the calculi utterly fail in 
the matter before us. 

However, even if the calculi did not so fail, and we 
could accept it that they found for us the exact ratio of 
the power of attraction at the pole and at the equator of a 
spheroid, what do we find? why, that the Newtonian 
p ey = actually treats a sphere of matter, as we know 
it, as having no cohesive quality at all, not even the 
slightest viscosity. 

entrifugal force caused by rotation of the earth about 
its axis, diminishing gravity at the equator by about »4,th, 
the Newtonian philosophy allows this to have full effect 
in causing oblateness to the fullest extent, and then be- 
cause purely theorctical considerations (which we have 
shown to be false) would indicate a diminishment of 
gravity at the equator of an oblate spheroid, a further 
oblateness to the fullest extent is allowed. Throughout the 
whole of this famous application of mathematics to physics, 
physical facts are utterly ignored, any properties which 
matter has, and which might tend to mitigate the treat- 
ment of it as a perfect fluid, are not taken into considera- 
tion at all! Itis a pity the Newtonian method had not 
been pursued further, and to its legitimate end; for, 
ignoring cohesive — initial centrifugal force and 
want of attraction having full effect at the equator and 
causing full effect of oblateness, there would occur still 
further increase of centrifugal force, and still further 
diminishment of attraction (the latter because of the in- 
creased oblateness) and the first oblateness would be still 
further increased, and would go on increasing ! 

On the whole, the specimen we have in geodesy, of 
mathematics being applied to physical facts, whilst the 
said facts are utterly ignored, is the most laughable 
farce in so-called science ; there are numerous other farces 
nearly as ridiculous, the writer has a budget of them ; he 
can show plenty of scientific ‘‘ plays of Hamlet with 
Hamlet left out,” but when confining attention to the 
one before the reader, he will ask that it be fully noted 
what confusion writers on astronomy are in when they 
have to teach at oneand the same time that rene | 
greater quantity of matter has greater power of attraction 
because of the ‘‘mathematics” therein dwelt upon, they 
have to teach that a body experiences greater attraction 
because it is nearer the *‘ centre” of attraction, forsooth, 
whilst the same body would experience less attraction 
from greater quantity of matter attracting in one direction 
because it may be further from the “‘centre” of the 
matter ; and yet, and at the same time, whilst teaching 
the latter, they say: ‘‘Oh! but it is a different affair 
entirely when we come to consider cases of bodies at still 
further distances, or away from a spheroid altogether. 
Then, of course, the major axis of a ssherelal asserts itself 
and causes greater instead of lessattraction.” Beautiful ! 
beautiful indeed is science; especially beautiful is the 
‘* profound” and “ exact” science of astronomy ! 

In another letter I propose to give the outlines of a 
truthful mode of considering the question of the difference 
of attraction of a spheroid for a particle at its pole and 
for the same at its equator. In the present I have shown 
how theoretical angles of the vertical are obtained, and 
how unreliable anything so obtained must be. 

I am, Sir, yours respectfully, 

Chichester-street, Chester, G. PINNINGTON. 

October 17, 1883. 








EFFICIENCY OF THE FERRANTI 
GENERATORS. 
To THE EpiTor oF ENGINEERING. 

Sir, — While thanking you for the very able report con- 
tained in your last issue on the electrical tests made in 
your presence of oneof the 1000-light machines we havecon- 
structed for the lighting of the First Avenue Hotel, Hol- 
born, we ventureto point out that in the last paragraph of it 
you appear to have arrived at an erroneousconclusion as to 
the horse-power consumed, from having failed to take into 
account that the countershaft from which the machine was 
run is one constructed to do our general testing work, and 
is capable of transmitting 300 horse-power, and that apart 
from its massive construction it was when the tests were 
made carrying a number of superfluous pulleys. Besides 
this none of the pulleys on the countershaft were boxed 
in, as would have been the case in a permanent installation, 
this being most essential where high speeds are run. 
We might mention that in the case of the First Avenue 
Hotel installation no countershafts whatever will be used, 
it being the intention to run with belts direct from plate 
pulleys on the shafts of the engines, 

Yours faithfully, 
FERRANTI, THOMPSON, AND INCE, 

3, Fenchurch Avenue, London, Oct. 24, 1883, 








THE FIRE RISKS OF ELECTRIC LIGHTING*, 
By KiILiincwortH HEpDGEs. 

THERE is a great difference between the electric currents 

which have been in constant use for telegraphic purposes, 

and those which are to be supplied by the undertakers 


under the Electric Lighting Act. The latter can only be 
said to be free from danger when the heat generated by 
the current is utilised in its right place, and not developed 
in the conductors or wires which lead the electricity to the 
incandescent lamps. 

The Fire Risk Committee have already issued rules for 
guidance of users of electric light; these can hardly be 





—* Read at the Southport Meeting of the British Associa- 
tion, 


said to embrace all the salient points of the new{subject 
which can only be arrived at after years of practical work. 
The necessity of proper regulations has already been re. 
cognised by the insurance offices, both in the United 
States and Germany, and some of their special rules are 
given in this paper. 

The conductors must be properly proportioned for the 
current they have to carry ; whatever resistance there is 
in the conductor will cause a corresponding development 
of heat, which will vary with the amount of electricity 
passing, and inversely as the sectional area, 

The material must be free from impurity, otherwise an 
mpure section will increase the resistance. The extra- 
ordinary difference in the conducting power of a sample 
of “commercial” Rio Tinto copper wire, as compared with 
the pure metal, was shown in an experiment by Dr, 
Matthiessen—-the conducting power being only 13.6 as 
against 99.95 for pure copper. 

The continued heating of an impure metallic conductor 
has a certain effect on its electrical resistance. With the 
sample just mentioned, the conducting power at 100 deg, 
Cent. decreased from 13.58 to 13.558 after the wire had 
been heated for three days. It does not always follow 
that there will be a decrease in the conducting power, as, 
with alloys, the opposite effect is produced. A copper- 
silver alloy showed an increase of .264, after having been 
heated to 100 deg. Cent. for three days, and a tin-copper, 
an increase of .13, 

As the temperature in Dr. Matthiessen’s experiments 
was not increased over 100deg. Cent., the author has 
made some further experiments—heating the wires by the 
electric current from a secondary battery, to within a 
few degrees of their melting-point. 

The following materials were tried—the wires and foils 
having such sectional area, and so arranged that, on the 
current being increased by 20 per cent., they were im- 
mediately fused. 

The total length of each experiment was twenty-four 
hours, during which time the current passing through 
varied slightly, and the following is a mean of the results, 


| 

Difference 
after 24 
Hours, 


| Resistance 
before 
| Heating. 


ohms. 


Resistance 


Material. of Leads 


ohms. 
1. Commercial tin 
wire ... - 
2. Lead, soft 
3. Copper, soft 
. Pure tinfoil... 
5. Tin and lead ... 
alloy a . 
3. Albo alloy, in 
fol... . 
7. Aluminium and 
tin alloy 


815 
W835 
1 
eit) 


— .003 

— .005 
No change 
No change 


—.160 
No change 


+ .0008 


The resistances were in all cases taken at the tem- 
perature of the air, which averaged 69 deg. 

The sign — shows that the metal decreased in resistance, 
and + that it increased after continued heating. Nos. 1 
and 3, tin and copper, were found to scale when heated. 

A change has been noticed where high tension currents 
have been sent through a pure copper wire for some time 
—the wire in the armature of a Siemens machine, which 
came under the notice of the author, appeared to be 
brittle, and gave a fracture unlike pure copper. 

The necessity of good electrical connexions is very 
great, also special arrangements of switches and contact 
breakers which, when left in unskilled hands, are liable to 
cause dangerous heating or an are. 

Short circuit is the danger which may be caused hy 
badly arranged wires; most likely a conflagration will 
ensue without the remedy suggested by the Fire Risk 
Committee and the Board of Trade is adopted—of having a 
cut-out or fusible plug in the circuit which gives way when 
the current is in excess. These should be arranged to 
melt if the current is more than ten or fifteen per cent. over 
the working strength, otherwise absolute safety is not ar- 
rived at. Ordinary lead or tin wire cannot be used except 
for very small currents, as on fusing the metal is scattered 
in a globular form, when it is liable to cause fire. The 
plan adopted by the author is to take pieces of foil ar- 
ranged like the leaves of a book ; the thinness of the foil 
causes it to be almost volatilised when melted. The 
material found to be the most reliable is a special alloy of 
aluminium, termed Albo metal, which is extremely tough, 
and can be worked much nearer to its fusing point than 
tin or lead. 

The safety of an electric light installation is only in- 
sured by testing, which should be done by a current of 
higher electromotive force than it is intended to use. 

When the work has been properly supervised no trouble 
should be experienced, and the electric light may be said 
to be much safer than gas, as it is free from those ac- 
cidents which are due to a servant’s carelessness, or by 
leakage of the pipes. Whatever danger there is with 
electric lighting is entirelv localised to the generating 
station, where the dynamos and engines would be under 
constant supervision, 








THE Satna TUNNEL.—The Salina Tunnel, on the Penn- 
sylvania Railroad, has probably a larger section than any 
other tunnel in the world. It is 28 ft. wide at the spring- 
ing line, and 204 ft. wide above the tie at centre of tunnel. 
It is 1372 ft. long, two-thirds of which are on a curve of 
6deg., and the remainder on a tangent. The tunnel 
headings, driven from each end, met midway on the 
curved portion, and when the lines were produced through 
the opening they struck within half an inch, 
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THE NEW PATENT LAW. 

Time flies quickly, and there is much to be 
arranged prior to the Ist of January next, when 
the new Patent Act is to come into operation. There 
are inventors in distant parts of the world, and, 





plications for patents from abroad is to be antici- 
pated. No doubt many of these will come from the 
Australian Colonies and India. Under these cir- 
cumstances, and sceing that, under the new law, 
patents will not be granted in respect of inventions 
communicated from abroad, it clearly becomes 
necessary to place inventors in far-off lands in a 
position to execute the documents required under 
the new practice. This, we have reason to know, 

was represented to the President of the Board of 
Trade, and we are glad to find that his department 
has taken prompt action in the matter. 

With the object of affording information to the 

public, until the new rules under the Act are com- 
pleted, the following information is issued by direc- 
tion of the Board of Trade : Applications and 
all other documents will be required upon strong, 
wide-ruled foolscap paper (written or printed on 
one side only), having a margin of 2 in. on the 
left-hand part thereof. The use of parchment will 
be discontinued. Copies of specifications will no 
longer be required. The sizes of the drawings 
will remain unchanged, but they will be required 
upon drawing paper instead of on parchment. A 
copy of the drawings will be required upon thin 
3ristol board. 3. Forms of application (stamped) 
will be placed on sale at the chief Post Offices 
in the United Kingdom. The forms required 
for an application will be («@) for provisional 
protection, application form and form of pro- 
visional specification ; (+) for complete pro- 
tection, application form and form of complete 
specification. Where acomplete specification is not 
left in the first instance, it may be left at any time 
within nine months after application for provisional 
protection. 5. The fees will be 1/. for each stamped 
form of application, and 3/. for each stamped form 
of complete specification. No fee will be charged 
for the form for provisional specification. 6. Appli- 
cations may be left at the Patent Office or sent by 
post. If sent by post, they must be addressed to 
the Comptroller, Patent Office. The ‘* Declara- 
tion” in the application form must be made by the 
inventor or inventors. All other documents may 
be prepared and signed by agents. ‘‘ Applications” 
for letters patent made during the present year 
must be proceeded with in accordance with the exist- 
ing laws and rules. 

The preparation of the new rules will involve 
much thought, and if they are to be at all workable, 
will necessitate recourse to those experienced in the 
very profession which the Act seems designed to 
injure. We say this advisedly, for it is well known, 
and there has been no attempt to conceal the fact, 
that the authors of the Act aimed at the passing of 
a law that should enable inventors to dispense with 
the services of patent agents. This feature of the 
measure is to be regretted for several reasons. 
Inventors of the class calculated to benetit most by 
reduced fees will usually not be competent to pre- 
pare specifications such as will afford them thorough 
protection. Jt requires a large amount of know- 
ledge and practical experience, as also a familiarity 
with patent law as administered by the courts, to 
enable any one to satisfactorily settle a patent speci- 
fication. How is it to be expected, then, that the 
average inventor will be able to make a good job of 
his own specification ? It is true there are some in- 
ventors who, as patentees, have taken considerable 
interest in patent law, and are able to write very 
good specitications. And it may be urged that 
these, at least, will derive advantage from being 
able to buy forms at post offices, fill them up, and 
post them to the Patent Office. But experience 
has shown that those inventors who are best 
qualified to dispense with professional assistance, 
are the very men who would not be so rash as to 
make the attempt. 

The more a man knows, the better does he 
appreciate the value of the help to be derived from 
those whose special business it is to perform any 
particular kind of work ; and thus it happens that 
the inventor who well describes and defines his 
invention almost invariably submits his work to a 
specially qualified adviser, that it may be over- 
hauled and improved upon. Such an inventor, 
with experience as a patentee, is, in the matter of 
patent specifications, a firm believer in the adage, 
‘“¢ Two heads are better than one.” Therefore, it 
may be safely assumed that those who would be 
least likely to suffer by doing without professional 
assistance are not at all likely to run the risk ‘of 
availing themselves of provisions of the Act expressly 
designed to enable the services of patent agents to 





with the lowered scale of fees, a large influx of ap- 





be dispensed with, It may be very well to provide 





that stamped forms of application shall be placed 
on sale at the chief post offices in the United 
Kingdom, also that applications may be sent by 
post. But what then? In the Act we find that 
every ground on which a patent might, at the com- 
mencement of the Act, be repealed by scire facias, 
will be available by way of defence to an action for 
infringement, and will also be a ground of revocation. 

Let intending patentees take careful note of this 
provision ; otherwise they may be grievously mis- 
led. Every application is to be referred by the 
comptroller to an examiner, who is to ascertain 
and report to the comptroller whether the nature 
of the invention has been fairly described, and the 
application, specification, and drawings (if any) 
have been prepared in the prescribed manner, and 
whether the title sufticiently indicates the subject- 
matter of the invention. Moreover, where a com- 
plete specification is left after a provisional speci- 
fication, the comptroller is to refer both specifica- 
tions to an examiner for the purpose of ascertaining 
whether the complete specification has been pre- 
pared in the prescribed manner, and whether the 
invention particularly described in the complete 
specification is substantially the same as that which 
is described in the provisional specification. 

From these provisions the sanguine inventor may 
be led to imagine that if his documents successfully 
pass the examiner all will be well. But we have 
shown above that the examination will not have the 
effect of rendering a patent free from liability to 
question. How could it? The machinery to be 
provided must necessarily be very imperfect, at any 
rate for years to come. Not only so, but any ex- 
amining machinery, however efficient, must be in- 
adequate to determine, from documents alone, 
whether a specification does or does not full and 
sufliciently describe the invention a man has in his 
mind. For example, if it be a chemical in- 
vention, who shall say that the proportions given 
in the specification are those which the in- 
ventor knows to be the best? or that (as has 
before now happened) there is not omitted from 
the specification some ingredient, without which 
those who might attempt to carry out the invention 
from the specification, would fail to obtain a result 
as beneficial as that obtained by the inventor him- 
self. A preliminary examination system can afford 
no efficient means of ascertaining facts such as 
these, upon which, nevertheless, in point of law, 
the validity of a patent mustdepend. A judicious 
adviser, on the other hand, may be relied on to 
point out, with care, to the intending patentee, 
what are the requirements of a good specification ; 
to ascertain from him the particulars that ought to 
be inserted ; and to warn him of the dangers conse- 
quent upon failuretocomply with legal requirements. 
Let us even suppose that the new examiners are in- 
tended to be charged, not only with the duty of 
ascertaining, so far as they can, whether the docu- 
ments submitted comply with the requirements of 
the Act, but also with the further duty of advising 
and guiding and assisting the applicant for a patent. 
What, it may be asked, would be the probable effect, 
in practice, of the working of such a system. 

Men of the requisite “special training and ex- 
perience to qualify them for performing such 
onerous duties are not avail: ible as examiners ; 
and even were they to be had, it is hardly probable 
the post would be sutticiently enticing, regard being 
had tothe amount of remuneration likely to be 
offered by Government in these days of so-called 
strict economy. Even assuming the Comptroller 
(whoever he may be) to be a man of high scientific 
attainments, well versed in patent law and prac- 
tice, it would be utterly impossible for him, with 
his multifarious duties, to check the blunders of 
his inexperienced subordinates. The position, then, 
would seem to be this. The examination of appli- 
cations will be much more strict than has heretofore 
been the case with regard to provisional speciffcations; 
the examination will extend to complete specitica- 
tions, as well as provisional specifications ; and it will 
be performed by ofticers whose inexperience will pro- 
bably lead them, not only to insist upon alterations 
seriously detrimental to the interests of patentees ; 
but also to report favourably of specifications con- 
taining radical defects ; thus grievously injuring 
unwary inventors by misleading them. The in- 
ference to be drawn, therefore, appears to be, that 
under the new law, professional aid will be more 
essential to the inventor than has been the case 
under the present law ; because there will be far 
more oflicial interference with his documents ; and 





since that interference will be on the part of 





388 
officials who cannot be expected to have had ade- 
quate experience, it will be essential, for the in- 
ventor’s own protection, to bring to bear the 
counteracting influence of well-qualitied persons. 

A further consideration is the fact, that if 
officials are to assume advisory functions, in cases 
where the applicant fora patent is not professionally 
assisted, the patent oftice will incur grave responsi- 
bility. Indeed, in those many cases where totally 
inadequate documents are transniitted, by illite- 
rate persons through the post, it is dittcult to 
conceive what advantage will accrue to the appli- 
cants under the new Act, unless it be intended 
that the examiners shall revise the speciti- 
cations; or, in other words, draft new ones, 
gratis, fortheinventors. But sucha course, besides 
being open to other serious objections, would 
be inconsistent with that economy which formed 
the excuse for refusing to give inventors the benetit 
of an advisory investigation as to the novelty of 
their inventions. Then we come to the drawings. 
In how many cases will the ‘*‘ poor inventor” send 
in drawings fit to be accepted? And how will the 
Patent Office succeed in conveying to his mind the 
information needful to enable him to comply with 
its requirements? It cannot be intended to estab- 
lish a Government Drawing Oftice, in which appli- 
cants for patents will be able to have their drawings 
made for them on reasonable terms. Should it, how- 
ever, be attempted to perpetrate any such mistake, 
an unmistakable public protest would be an imme- 
diate result. Altogether, then, it would seem that 
the advantages to be derived by inventors under 
the new Act have probably been much exaggerated ; 
and that those unfortunate persons of very limited 
means who may be induced to buy forms, fill them 
up, and post them to the Patent Office, will, in the 
majority of cases, ultimately find that they have 
thrown away both time and money. 

Already signs are not wanting to show that 
doubts are entertained as to whether after all, the 
new law will be advantageous, for, whereas there 
was lately for some time a sensible falling off in the 
number of applications for patents, as compared 
with the corresponding period of last year, the 
number has now risen again to about last year’s 
average. Those who are possessed of really valuable 
inventions will probably be gainers by applying for 
patents under the present law, even though the 
cost may be somewhat more than they would have 
toincur under the new law, and this fact seems to 
have been realised by many inventors. 





RECENT BOILER EXPLOSIONS. 

WE now continue our review* of the reports on 
boiler explosions recently made by the officers of 
the Board of Trade under the Boiler Explosions 
Act, 1882. The first of the batch of reports now 
before us (No. 36) refers to a case which was in- 
advertently treated as coming under the provisions 
of the Metalliferous Mines Regulation Act, the 
explosion being reported upon by Mr. Joseph 
Dickinson, the Chief Inspector of Mines, instead of 
by a Board of Trade ofticer. The boiler which 
failed in this case was 5ft. in diameter by 20 ft. 
long, and was of the plain egg-ended under-fired 
type. It was in use at the Willow Bank Salt 
Works, Cheshire, and as far as can be gathered 
from the report the explosion was due to corrosion 
(which had reduced the thickness of the plate at 
one point from ,'; in. to } in.), and to the formation 
of a hard scale over the fire, at which point the 
rupture commenced, For three days prior to the 
failure the boiler had been worked with salt water. 
The fittings were destroyed by the explosion, 
so that nothing positive can be said respect- 
ing their condition; but Mr. Dickinson does 
not appear to consider it probable that the allowed 
pressure of 33 lb. to 34 Ib. per square inch was ex- 
ceeded, Mr. Dickinson reports that the boiler was 
being repaired when he went to see it after the 
explosion, and he does not appear to have had an 
opportunity of investigating the details of the 
matter so thoroughly as is desirable in cases of this 
kind. The boiler is stated to have been about 
fifteen years old; no one was killed or injured by 
the explosion, although there were some narrow 
escapes. 

teport No. 37 refers to the explosion of a small 
vertical boiler at the Flatt-lane Chemical Works, 
Cleckheaton, on May 24 last. This boiler was 
5 ft. 10 in. high by 3 ft. 6 in diameter, and hada 
firebox 27 in. in diameter and 39 in. high, appa- 


rently made originally of } in. plates. The chimney | left-hand furnace from end to end, this collapse caus- | a 
For the last article on this subject see p. 240 ante. ing a circumferential fracture 31 in. long at the! 
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communicated with a tlue led off from the side of 
the firebox near the crown, and the crown itself 
was dished upwards, but was not stayed in any way. 
The working pressure was supposed to be 40 lb., 
but with the weight at the end of the safety-valve 
lever it might be 831b., and as the weight is 
stated to have been adjusted by the pressure 
gauge—which was light—Mr. Carlisle, who is the 
reporter in this case, concludes that the real work- 
ing pressure was about 501b. The boiler was about 
eighteen years old, and the firebox was reduced in 
thickness in some places to } in. and in another to 
jy in., the result being that the top crushed in and 
a general collapse of the firebox ensued. The boiler 
was examined and repaired by Mr. Umpleby, of 
Cleckheaton, about four years ago, but it appears 
to have received no other inspection since it was 
made. This is but another instance of an explosion 
oceurring from want of eflicient inspection. 


The next report (No. 38) relates to the explo- | 


sion of a tar still at the Steanor Bottom Chemical 
Works, Lancashire, on June 19 last, this explosion 


having apparently been caused by the ignition of | 
The | 
| 


a mixture of vapour and air inside the still. 
explosion has no bearing on steam boiler design or 
maintenance, and need not be further noticed here. 


Report No. 39, on the other hand, deals with the | 
collapse of the flues of a Lancashire boiler at the | 


Springtield Mill, Bury, on June 5d last, the failure 
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| middle transverse seam. The crowns of both furnaces 
| had evidently been excessively overheated, and Mr, 
Samson, who reports on the ease, attributes the 
failure to shortness of water due to the fireman 
| being deceived by the false indications of the glass 
| water gauge, the glass being nearly choked at the 
bottom by the india-rubber packing getting below 
ithe bottom of the glass. The bottom connexion 
| with the boiler also was reduced to } in. in diameter 
| by hard scale. Each furnace was fitted with a 
| fusible plug, but these had not acted as intended, 
jalthough the fusible metal in that belonging to the 
furnace which collapsed is reported to have been 
| fommndl melted out and that of the other furnace 
| partially melted. Mr. Samson refers to the facet 
| that the opinion is held in some quarters that the 
}melting point of the lead in fusible plugs becomes 
raised by continued use, and he appears to regard 
this particular case as corroborating that view. We 
have, however, ourselves never been able to obtain 
any evidence that such a view is correct, while, on 
the other hand, we have come across dozens of 
cases where fusible plugs were either so incrusted 
on the water side as to be quite capable of resist- 
ing the pressure after the lead had been melted out, 
or else so coated with dirt and soot on the tire 
side as to be greatly protected from the action of 
the fire. Our own experience is, that fusible plugs, 
if of a proper pattern and properly looked after, 





being fortunately unattended with personal injury. | can be depended upon to do what they ought to do ; 
The boiler in question was 28 ft. long by 6 ft. 6 in. | but like all other boiler fittings they require proper 
in diameter, and had two 2 ft. 7 in. flues, each fitted | inspection and thorough periodical cleaning. To 
with five Galloway tubes. The flues were made of | Mr. Samson’s report, Mr. T. W. Traill appends 
js in. plate, lap-jointed and single-rivetted, and} the comment, that,had the boiler been fitted with 





they were without strengthening rings at the cir- 
cumferential seams ; although the boiler was worked 
at 80 lb. pressure, and the distance from the front 
plate to the first Galloway tubes was about 11 ft., 
Mr. Carlisle, who reports on this case, states that 
he found the feed water to be largely impregnated 
with grease, and the failure appears to have been 
due to the grease forming, with the soda put into 
the water and other impurities, a non-conducting 
deposit, which led to the overheating of the flues 
directly over the fire. The right-hand flue col- 


lapsed and ruptured, while the left-hand furnace | 
The boiler was mechanically fired, | 
and to the fact that the hoppers on the furnace | 
fronts opened inwards, Mr. Carlisle attributes the | 


also collapsed. 


fact that no one was scalded. Mr. Carlisle calcu- 
lates that the furnaces had been worked with a 


factor of safety of two only, and we quite agree | 


with him that they were too weak for the pressure 
used. The boiler was under the inspection of the 
Mutual Insurance Company, of Manchester, who 
have now induced the owners of the boiler to 
strengthen the furnaces by rings. 

The explosion of a vertical cross-tube boiler which 


occurred at the Hampleton Quarries, Hapton, near ! 


Burnley, on June 12th last, is dealt with in report 
No. 40. This is another case of a boiler of unknown 
age or make, and under no skilled inspection, fail- 
ing by the collapse of the firebox. The latter was 
3 ft. 8in. high by3ft. 9 in. in diameter, and made 
of ,°; in. plate lapped and single-rivetted. 


had an uptake 11}in. in diameter. The firebox 
collapsed sideways, its thickness in many places 
having been reduced fully } in. by extensive pitting. 
The uptake also was corroded near the water line to 
an extent which rendered the crown of the box 


unsafe, while the bottom of the firebox was slightly | 


bulged all round, this being due apparently to the 
action of the fire on plates heavily coated with in- 
crustation on the water side. This explosion is 
evidently one of those which could have been pre- 
vented by competent inspection. 


Another case of flue collapse due to overheating | 


is dealt within Report No, 41. This collapse, which 
unfortunately caused the death of the fireman, 
occurred on the 19th of June last at the Spring- 
tield Bleach Works, Belfast, the boiler being one of 
the well-known Galloway type, made by Messrs, 
W. and J. Galloway in 1868, since which date it 
does not appear to have undergone any repairs. The 
boiler, which was under the inspection of the Boiler 
Insurance and Steam Power Company, Limited, 
Manchester, was 24 ft. long by 7 ft. in diameter, 


and contained two furnaces, each 3ft. in diameter by | 


7 ft. long, these furnaces being of in. plates, lap- 
jointed and single-rivetted. The deadweight safety 
valve was loaded to 42 1b. per square inch. The 
failure consisted in the collapse of the crown of the 


It was 
fitted with two cross-tubes 9} in. in diameter, and | 


| test cocks as well as the glass water gauge, the 
attendant probably would not have been deceived 
| by the latter. With this view, however, we cannot 
agree, as we have found that in the vast majority 
of cocks, as long as a glass gauge appears to be work- 
ing, the test cocks are left untouched. The best 
plan, in our opinion, is to fit a boiler with two glass 
gauge fittings, as is now usually done in the best 
practice, and to take care that these are properly 
looked after. 


THE FISHERIES EXHIBITION. 
THE NEWFOUNDLAND FISHERIES. 

Tue oldest and nearest of our colonies has not 
made such rapid progress in many branches of 
| industry as some of the newer and more distant off- 
shoots from the British Empire. It hardly becomes 
us in England, however, to remind the Newfound- 
landers of this, as for many years the ‘colonisation 
of the island was not only discouraged by the 
mother-country, but was even rendered illegal, for 
we find that so late as the close of the last century 
| it was forbidden by law to cultivate the soil or erect 
dwellings without official license, which license was 
rarely granted. The theory held by the home 
authorities was that if the people were allowed to 
turn their attention to agricultural pursuits they 
would neglect the fisheries, and a valuable source 
of food supply would thus be lost. The absurdity 
and ignorance of such a theory seems almost 
criminal in the present day of scientific statesman- 
ship, but no doubt those who were responsible for 
| the earlier colonial policy thought they were acting 
for the good of the realm in thus making laws re- 
stricting the natural flow of enterprise and activity. 

All this is now past, however, and the leading 
subject of interest in Newfoundland at present. is 
the railway which has been recently constructed. 
This is part of a system which, when complete, 
will form a valuable and indeed necessary auxiliary 
to the development of the agricultural and mineral 
resources with which the island is said to be so 
richly endowed. 

The fishing industry is, in the present day, as it 
has always been, the chief source of wealth to the 
| people of Newfoundland, and the cod fishery is the 
| most important branch of the whole trade, averaging 
| as it does three-fourths of the entire value. During 
| the last three years this fishery has resulted in pro- 
/ducts of the mean annual value of 1,257,134, 
i sterling. The following Table gives the quantities 
| of the products from the cod fishery : 
| TABLE I, 
| 





1880. 1881, 





Year .. | 1882. 
quintals* | quintals | quintals 
Dried codfish 1,419,503 | 1,583,132 | 1,463,439 
tuns | tuns tuns 
Cod {oil e ee 4,483 | 4,127 4,254 
Refined ccd-liver oil 172 | 147 


144 | 








* A quintal equals 112 Ib. 
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The amount of codfish exported from Newfound- 
land exceeds that of any other country in the 
world, the Dominion of Canada standing next, 
after which comes Norway. The quantity of this 
fish exported by these countries is respectively 
about 1,333,000 quintals, 785,425 quintals, and 
751,382 quintals. The Newfoundlanders chiefly 
occupy themselves with the inshore fishery, and 
that pursued on the east coast of Labrador, a sea- 
board which is under the authority of the Governor 
of Newfoundland. 

The fishing on the ocean Banks is chiefly fol- 
lowed by the New England schooners and a large 
class of vessels, mostly brigs and barques, which 
hail from the French coast. The French were the 
earliest fishers on the Newfoundland shores, and 
many local names bear evidence of their activity in 
old times. In the present day the French fishing 
trade in Newfoundland waters is fostered by a 
system of State bounties, in spite of which it is said 
tobe a decaying industry, commercially unsuccessful, 
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and were the bounties removed there is little doubt | 


but that the trade would collapse utterly, as the 
English fishery in these waters has already done. 


It is estimated that British, French, and Ameri- | 


can fishermen between them take in North American 
waters 3,700,000 quintals of codfish, which are sold 
as dried tish, and allowing forty fish to the quintal, 
we should get a total of 150 millions of codfish taken 
annually. 

There are about a dozen models of boats and 
vessels exhibited in the Newfoundland Court at 
the Fisheries. Of the fishing craft proper, the most 
important is that of a schooner rigged vessel used 
on the Banks. 
New England type, although there are differences 
in model and rig which would prevent any Massa- 
chusetts or Maine fisherman from mistaking her 
for a genuine Yankee. She carries double top- 
masts, and two jib-headed topsails. The forestay 
is carried to the bowsprit end, Yankee fashion, and 
the jib, or forestay sail as we should call it, extends 
from the foremast to the bowsprit end. 
short jiboom on which is set a small outer jib. 
The beam is great in proportion to the length, and 


the vessel sets perhaps less canvas than her sister | 


craft hailing from the New England ports. With 
regard to the model, there appears to be rather 
more dead rise and a fuller bow than is in favour 
with the United States builders, but the delivery 
and stern are decidedly American. On deck are 
packed six doreys in two nests. We believe there 
are comparatively few vessels of this type attached 
to the fleet hailing from Newfoundland. Whether 
the vessels are built in the island or not we are 
unaware. Possibly they are constructed in the 
United States, as they bear a slight resemblance to 
a class of somewhat different sized vessels used 
there. 

A second model is that of a schooner used in the 
fisheries of the Labrador coast. 
less proportional beam than that last described. 
She carries no doreys, but two large boats of the 
ordinary type on deck. One of these is sharp- 
sterned like a whale boat, and isclinker‘built. The 
other has a flat transom, and is carvel built. In 
this model is set the American maintopmast stay- 
sail shown in our illustration of the New England 
schooner,* which appears so strange to English 
eyes. The midship section of this craft is more 
nearly English than that of the general type of 
American schooner, and in this respect is not 
unlike an ordinary cod smack. The Labrador 
coast, where these craft fish, is the proper ground 
of the Newfoundland fishermen. On these in- 
hospitable but romantic shores, in spite of the 
State bounties granted to American and French 
fishing vessels, the Newfoundlanders hold their 
own, and take the greater part of the deep-sea tish 
which goes to make up a total fishing industry 
second to none in the world. A model of a 
‘Western boat” exhibited is schooner-rigged, 
having sails dressed a beautiful chocolate brown. 
She is pole-masted and sets no topsails. There is 
a running bowsprit and one jib. The vessel is evi- 
dently modelled more with a view to freight than 
speed, having both a short bow and run, with a 
long straight of breadth. Boats of this class are 
used off shore on the south and west coast. 

Another model shown is that of a ‘‘ bait skiff.” 
The vessel is flush-decked throughout, the openings 
to below being only small hatches. These craft at 


times go through a good deal of rough weather ; they 
have three masts and are rigged with two tall gaff- 


* See ENGINEERING, page 252 ante, 
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This vessel has | 
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sails on the forward masts, but unlike an ordinary 
schooner the largest sail is forward. A small sprit 
mizen is set right on the transom—there is no 
counter—and a jib is set forward on a running bow- 
sprit. 

The best finished of all the models in this court 
is that of a whale-boat, which is shown on the 
same stand as the schooners referred to. It is all 
bright and the fittings are well illustrated, includ- 
ing harpoons, oars, paddles, lines, line tubs, &c. 
Few of the Newfoundland models are so well 
finished as one expects to see boats that are pre- 
pared for exhibition. They all want sand-papering 
or rubbing down with pumice and then painting 
and varnishing again. In the adjoining court of 
the United States some of the models are very per- 
fectly finished in this respect—in fact, almost too 
perfectly, for one would be apt to think that the 
coach painter had as much to do with them as the 
boat builder ; however, the fault is on the right 
side, which it certainly is not with the Newfound- 
land boats. 

In consequence of the rights held by the French, 
which {they claim as exclusive, of fishing on the 
| western and northern coasts of the island, ex- 
| tending from Cape Ray on the 8.W. to Cape St. 
| John on the north, there is little encouragement 
|to the Newfoundlanders to fish on these shores 
lof their own country, we therefore find little 
| native fishing pursued on the western and north- 
| western coast although this is said to be the most 





| 
; concerned. 


On the south coast, however, in Trespassey 


| 
| bour from which vessels sail of the type we have 
| described, in order to prosecute the cod fishery. 
| Placentia harbour, on the eastern side of the ro- 
|mantic bay of that name, also contributes a con- 


|siderable number of vessels to the total fishing | 


| fleet which engage in the cod and herring fishing, 
| whilst the salmon fishing in these waters is said to 
be a most lucrative one. 
| harbours also send forth fishing vessels, the former 
| in considerable numbers. 


of Placentia. 
| riot which ultimately transferred 15,000/. from the 
| coffers of Great 
|aggrieved American fishers. 
|for its herring, which is taken for bait. 


This bay is famous 


| fishery is pursued, but this is within the French 
lliberty. In Nétre-Dame Bay, which is just beyond 
ithe French limit, there is a good deal of fishing 
| carried on, whilst the next large bay as we travel 
| eastward that of Bonavista—also supports a large 


| fishing industry. This latter part of the Newfound- | 


land coast is one of excessive beauty. The sea is 


j are bold and picturesque to a degree. Here in Eng- 


subjects in Newfoundland inhabit a country bleak, 


tir-trees. 

This is not by any means the case. It is true that 
fogs are prevalent in summer ou the southerly and 
south-eastern coasts, but these fogs contine them- 
selves to the seaboard, and seldom extend inland. 
On the western shores fogs are all but unknown, 
the weather being as a rule exceptionally bright 
and open all the year round. Owing to the cool- 
ing influence of the Arctic current, the heat in 
summer is seldom so great as that of the same lati- 


the cold in winter so that the frost seldom pene- 
trates far into the ground. Although winter 
weather lasts well into the year, the autumns are 
nearly always fine, and generally unpleasant 
weather does not commence until towards the 
end of October. Altogether one would suppose 
that the shores 
excellent cruising ground for a yachting expedition, 
and the country itself is said to offer a perfect 
sporting field both for the gun and rod. 


cod are mostly captured by hook and line either 
with bultows or hand lines, much in the same 
manner as we carry on the fishery off our own 
coasts so far asthe gear is concerned. The caplin, 
which is seen off shore in the month of June, is 
the best bait, and when this fish is schooling the 





|favoured locality so far as natural advantages are | 


Burin and St. Lawrence | 


Fortune Bay is situated on the eastern side of | 
| the bold peninsula which divides it from the Bay | 
This was the scene of the celebrated | 


gritain to the pockets of the) 


In the | 
| Bay of Islands, on the west coast, the winter herring 


studded with numberless islands, whilst the shores | 
land there is a general notion afloat that our fellow | 


barren, and inhospitable, the home of fogs and ice- | 
bergs, where the vegetation consists of little more | 
than Arctic moss and gloomy forests of pine and | 


tude in the mainland, and the Gulf Stream tempers | 


of Newfoundland would afford | 


Toreturn, however, to the fisheries. The shore | 





fishermen take most cod. The caplin are often 
caught from shore by dip nets or cast nets, and so 
plentiful are they at times that many tons are used 
for manure, much as our own farmers on the Thames 


estuary use sprats for the same purpose. Squid 
follow the caplin early in August, and are also 
used largely for bait ; these are generally taken in 
the bays and harbours by means of jig hooks. 
Herrings, which arrive about the end of September, 
form amother bait, and a large trade is done in 
frozen herring, which is sold for this purpose to 
the Bank schooners. 

The codfish are cured by being split down the 
belly, and, after having been washed, placed on a 
framework in the open air todry. The fishis exported 
largely to the southern Roman Catholic countries of 
Europe and America. The livers supply a valuable 
product in the shape of the world renowned New- 
foundland cod-liver oil. Next to cod fishing the 
capture of seals is the most important marine in- 
dustry of the colony. This pursuit, however, may 
with more accuracy be described as hunting than 
fishing, although it generally receives the latter 
name. The average value of the seal industry for 
the last few years has been about 220,000/. per 
annum, which would be somewhere about one- 
eighth the total exports of the colony. The sealers 
go north in the spring of the year to meet 
the ice which drifts south with the Arctic cur- 
rent, and on which the young seals are being 
reared. Some of the vessels engaged in this trade 
are fine ships. There are three examples in the 
| fisheries, one of a brigantine, a finely modelled and 
| smartly rigged craft, carrying double fore topsails 





She appears a fine vessel of the| Bay, W.N.W. of Cape Race, there is a good har- | and royals. Doubling pieces of hard wood are nailed 


|to the bows and along the water line in order to 
| withstand the heavy blows of the floating ice. The 
| two other models are perhaps the most popular in 
|the whole Exhibition. They are placed in glass 
cases, and show the entire process of capturing and 
killing the seals on the ice, with model men, model 
seals, model bears, model guns, boats, icebergs, and 
everything complete down to pools of blood where 
the unfortunate seals have been slaughtered. One 
| of these vessels is a handsome barque rigged screw 
steamer, very fully canvassed with double topsails 
and royals. She carries no less than twenty-six 
boats, six being hung en each side to davits, whilst 
there are four nests of four boats each packed 
bottom upwards on the skids. These boats appear 
to be built with keels in the ordinary way, but of 
course have the thwarts taken out for nesting. 
The chief products of the seal industry are oil and 
hides, the latter, when converted into leather, are 
used for making boots, harness, travelling-bags, 
&c., whilst the oil is used for lubricating and light- 
ing purposes. The number of men yearly employed 
in this industry is from 8000 to 10,000. They never 
undress and never wash whilst at sea, so that it is 
by no means desirable to give them the weather 
gauge. Seals are also taken inshore by means of 
nets stretched across bays or straits, in which the 
animals become entangled. One of these nets with 
a 16 in. mesh is shown in the Exhibition. The fol- 
lowing are the number of seals taken for the years 
named : 





Year. No. of Seals, 
1872 278,372 
1374 398,366 
1876 500,000 
} 1877 451,678 
1878 
1879 
1880 
| 1881 447,903 
} 1882 165,000 


| The year 1831, however, gave the largest total, 
| when 686,836 seals were killed. 
Of other fisheries, salmon to the value of about 
21,2001. is exported annually ; some of this is 
poner) some tinned, and some sent away frozen. 
|The fish are taken in nets set at the mouths of 
|rivers during the early summer. This fishery will 
| no doubt soon become extinct unless more effectual 
methods are taken to prevent the wholesale capture 
of the fish when they are coming into spawn. In1881, 
| 1,250,000 lb. of preserved lobsters and 46,428 Ib. 
of frozen lobsters were exported. The other New- 
foundland fisheries are unimportant. A few halibut 
and haddock are taken, and years ago there was 
}an important fishery for mackerel, but these fish 
| have not visited the coast nearly fifty years. 
| <A very interesting book, the joint work of Mr. 
Joseph Hatton and the Rev. Mr. Harvey, has 
|recently been published by Messrs. Chapman and 
| Hall. “We would refer those who wish to learn 
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more about our oldest and in many respects most 
interesting colony to this work. We are indebted 
to the publication in question for many facts quoted 
in this article. 
LITERATURE. 
ene SF es 

Taschenbuch fuer Chemiker und Huettenleute. Heraus” 

gegeben von dem Verein ‘‘ Huette.” Berlin: Ernst 

and Korn. 
Tuts volume is intended to serve as a reference 
book for the members of the ‘‘ Huette,” the union 
of German metallurgists, both the student and the 
practical man, and for the metallurgists and chemists 
in general. It wascompiled on the same principles 
which guided the editors of the ‘‘Ingenieurs Tas- 
chenbuch”—the Engineer’s Pocket- Book—which has 
for years enjoyeda high reputation, and is the joint 
work of a committee appointed by the Huette, and 
a number of scientists and manufacturers who 
readily offered their co-operation. The origin of 
this publication is thus a sufficient guarantee for its 
character, and it will be acknowledged that the 
authors and editors have acquitted themselves of 
their task in a thorough and assiduous manner. 
The table of errata for this volume of almost one 
thousand pages, inclusive of a perhaps not ordinary 
number of tables, does not cover one page, and we 
must say that the few misprints we espied were 
found to be duly corrected in this table. This 
circumstance speaks for a careful revision, and that 
the publication may claim the title of an efficient 
guide-book will become evident from a brief enume- 
ration of the contents. 

The first section, Mathematics (squares, radices, 
logarithms, algebraical, geometrical, and trigonome- 
trical rules and formule), has been adopted from the 
Engineer’s Pocket- Book which we have already men- 
tioned. The arrangement of Section II., Mechanics, 
deviates a little from the usual order without, so 
far as wecan see, offering any special advantages. 
The first chapter, phoronomy—a term which is not 
often employed and hardly missed—speaks of 
simple motion, then of composition of velocities, 
ana after that only of the general principles of 
force, mass, inertia, &c., whilst the next chapter 
deals with the composition of forces which is 
ordinarily made to precede, and to comprise the 
composition of velocities. Statics, also treating 
friction, and dynamics follow. The third section 
(Physics) describes how to ascertain specific gravities, 
gives, e.g., tive methods of determining vapour 
tensions, and then proceeds to statistics on general, 
optical, and thermal properties. The tables on 
specific gravity, solubility, melting points, &c., 
are exceptionally complete, and point out clearly 
whether the figures result from observation or cal- 
culation ; they refer to metals, salts, oils, ethers, 
freezing mixtures ; in short, everything that may 
reasonably be looked for. Section IV., Chemistry, 
opens with Mendelejeff’s groups of atomic weights 
which have not as yet found admittance into many 
hand-books ; summarises general laws and pro- 
perties ; briefly states the preparation of reagents 
and characteristic tests, and gives a skeleton of 
qualitative, quantitative, volumetric, blowpipe and 
elementary analysis, all parts being arranged in a 
lucid way and well stocked with tabular matter. A 
carefully compiled table of minerals, stating com- 
position, crystallisation, hardness, &c., is further 
inserted here. 

We ought to mention also a masterly expo- 
sition of the principles of practical spectrum 
analysis, an abstract of Professor H. W. Vogel’s 
well-known work on this subject, compiled with the 
author’s assistance. In Section V., Chemical Tech- 
nology, and Section VI., Metallurgy, we come to 
the practical and latter ‘half of the volume, 
covering about five hundred pages of small type. 
Whether such a condensed technology will prove 
useful or not will depend upon the arrangement 
and the language mainly. There is more danger in 
attempting to become too large than in becomiug 
incomplete by leaving out. The volume contains 
more than one might expect from its size ; and the 
language is, though admirably concise, everywhere 
clear and intelligible. Great care has evidently 
been bestowed upon this point, and it has thus 
become possible to summarise the various processes, 
and to give figures as to weights and dimensions in 
a really profitable manner. On the whole, novel 
processes and improvements appear to have been 
noted ; but we missed, for instance, M. La Tour du 
Breuil’s process of extracting sulphur. In one point 














we should prefer to see the volume more complete. 


Reference is made at the end of each article 
to the respective literature. These quotations, we 
think, ought to be as numerous as possible, since it 
is more the object of a hand-book to facilitate the 
further study of a question than to directly supply 
information. But those references are scanty. It 
is, on the other hand, not to be wondered at that 
in some cases the information concerns chiefly 
German manufactory, as the manufactures of beet- 
root sugar and spirits, for instance, are more in- 
fluenced by the regulations and taxes of the different 
countries than by strictly technical considerations. 
Apart from small points like this, however, the 
volume will by no means be accused of being 
German in a narrow sense, as the frequent English 
terms would already indicate. Section VI., to 
complete our summary of the contents, speaks of 
refractory materials, fuel, gas and gas analyses, and 
the preparation of ores. It then passes over to the 
various metals, of which thirteen are discussed, iron 
being favoured with a chapter of over a hundred 
pages. The appendix supplies another series of 
tables, weights of wires, bars, &c., and of equiva- 
lent measures, the coins and measures of all 
countries being brought into comparison ; finally, 
asummary of commercial regulations of the German 
empire. The complete and exhaustive index de- 
serves special notice. The 220 woodcuts must be 
considered sufficient to illustrate this pocket-book, 
as it has been called. Now an octavo volume of all 
but one thousand pages could hardly be supposed 
to turn out a handy pocket-book. The publisher 
must have been aware of this, and might have 
chosen a larger and less voluminous size, which 
would have been just as cumbrous for the pocket, 
but more convenient for the desk. 
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NOTES. 
SPEED OF WorRKING ON SUBMARINE CABLES. 

AccorbInc to recent trials of the speed of work- 
ing on the Jay Gould cables laid across the Atlantic 
from Penzance to Canso, in Nova Scotia, 1000 code 
words were sent from Penzance and received at 
the Canso station in 81 minutes, including all re- 
petitions and corrections. The 1000 words con- 
sisted of 7288 letters, which is about equivalent to 
1458 words of five letters each, the average number 
for the English language. The above rate of 
transmission is therefore equal to eighteen words 
of five letters per minute. 





SreeL Pirates 1x Durnam. 

The commencement of the steel plate trade in the 
county of Durham on a scale of some magnitude is 
an event of interest, because Durham has long been 
the chief centre of production of iron plates. At 
Consett this industry has been the main reason for 
the marvellous success of the Consett Iron Com- 
pany, the most remunerative of our iron companies, 
which during the last decade has reported profits of 
over 1,250,000/. It has for some time been known 
that the Consett Company were about to introduce 
the manufacture of steel plates, and the manu- 
facture has commenced now, with fair prospects. 
The system is that of Siemens, and though the 
quantity of plates made up to the present is limited, 
yet there is no lack of proof that the quality is all 
that could be desired, and that a trade will be done 
in steel plates. The vessels that have been built in 
the north-east of England have hitherto been 
chiefly built of steel either from Glasgow or Lan- 
dore, and naturally the cost and the other difficulties 
have restricted the tonnage of steel vessels so built, 
but there is a probability of a change in this 
respect now. 


Evectric RESISTANCE OF RAREFIED AIR. 

Professor Edland has communicated an impor- 
tant paper to the Royal Academy of Science, 
Sweden, in which he adduces further proof of his 
discovery that a perfect vacuum is a good conduc- 
tor of electricity. This result is directly opposed 
to the current doctrine that a vacuum is a perfect 
insulator. The reason why a Torricellian vacuum 
is not traversed by an electric current is due to the 
fact that there exists at the points of the clectrodes 
an obstacle to the discharge of the current, and 








this obstacle is augmented as the air is rarefied. 
If the current could be introduced into the vacuum 
without electrodes it would be able to pass through 


the void without difficulty. The conclusion he 
arrives at from his recent elaborate experiments 
is that the maximum attained by the current 
intensity at a certain pressure of the air when a 
current traverses a rarefied air-space is not due in 
any way, as generally assumed, to the resistance 
between the electrodes by the air having its min- 
imum at that pressure, and afterwards increasing 
in amount with the increase of rarefaction, but to 
the fact that the sum of the electromotive of the 
spark and this resistance then possesses its mini- 
mum value. With the continuation of the rare- 
faction the resistance of the column of gas dimi- 
nishes; but the electromotive force increases. 
Without employing electrodes at all, M.Edland can 
by induction easily excite luminous effects in a gas 
sufficiently raretied to stop the passage of a power- 
ful current from electrodes. But this would in his 
opinion be impossible if a highly rarefied gas were 
an insulator. 


A Sincre-Ram Transport Line. 

The well-known engineer, M. Lartigue, has in- 
vented an ingenious system for the transport of 
goods in uncultivated countries, an account of 
which we take from the Bulletin Technologique. 
It was at first designed in order to further the col- 
lection of alfa (a plant used for paper-making) in 
the interior of Algeria, where mules and camels 
formed the only means of transport; but it is 
applicable to any country not cut up by fences. 
The rail is of iron, about 10 ft. long, or a little 
less ; it is supported by two iron legs, making a U, 
which raise it to a height of 31 in. above the level 
of the ground. The rail weighs 331b., the supports 
about 31 1b. In order to lay down the line nothing 
has to be done but to press the supports into the soil, 
and the mere weight of the workman’s body does 
this sufticiently for the purpose. A pair of iron 
panniers, so to speak, varying in design according 
to the class of articles they are intended to 
convey, are hung over the rail, running upon it 
by means of two small wheels, fixed in a double 
steel bar, to which the panniers are fastened. The 
centre of gravity is thus below the point of suspen- 
sion, and there is no danger of an overturn. A line of 
this sort has been established for over twelve months 
on the table-lands of South Oran, and it is found 
that a camel can easily draw along the rail thirty 
pairs of panniers, loaded with alfa. This system 
of line is very cheap. It is very easily constructed, 
a gang of six men being able to transport and lay 
down 2} miles of line per day. No preparation of 
the soil is necessary, as the rails follow the con- 
formation of the ground, being easily bent when 
necessary, either in a horizontal or vertical curve. 


ILLUMINATIVE PowER OF GASES. 

In November last, Dr. Werner Siemens pre- 
sented to the Berlin Academy of Sciences a paper 
from which it appears that gases heated to a tempe- 
rature at which steel begins to melt, do not emit 
any luminous rays, if proper care has been taken 
to subject them only to “~~ and not to chemical 
action. Dr. W. Hittorf, of Muenster, has since 
then recalled the fact that he made observations of 
this kind in 1879. When causing the electric spark, 
produced by the 1600 cells of his battery, to pase 
between two platinum electrodes, he noticed the 
positive terminal surrounded by a yellow red light 
and the negative by a blue glow, but the raretied 
gas between the terminals was quite dark, although 
hot enough to melt any metal rod held in it. Dr. 
Siemens’ investigations induced Dr. Hittorf to 
repeat his experiments, employing two iridium 
bars (of equilateral section with a side of 3 milli- 
metres and 6 centimetres long) from the well- 
known platinum works of Mr. Matthew. These 
iridium electrodes Dr. Hittorf fixed in strong brass 
rods and placed them opposite one another in a 
glass tube of 6 centimetres length. By arranging 
his powerful battery of 2000 cells in groups so as to 
decrease the interior resistance, Dr. Hittorf ob- 
tained most beautiful and curious effects, the anode 
melting, and the cathode maintaining its sharp 
edges, both however at white heat, whilst the gases 
—nitroger, hydrogen, and carbonic acid were ex- 
perimented with—remained perfectly dark. From 
these experiments it would follow that wherever a 
gas is perceived to be glowing we have to deal 
with a combustion or other chemical combination, 
and not with heat effects only; and it has been 
established by Mr. G. Wiedemann, that the splendid 
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luminous phenomena of the Geissler tubes are of 
the nature of a phosphorescence, that is to say, of a 
slow combustion. That only flames and not heated 
gases are luminous, may strikingly be proved by a 
very simple experiment. If a cylinder of very fine 
platinum foil is suspended in the hottest part of the 
flame of a Bunsen burner in a horizontal panel, 
and looked at from a distance through a narrow 
tube, the platinum cylinder will of course at once 
begin to glow, but the air within appears dark. 
The earliest observation of this kind was probably 
made by Wedgwood, who as early as 1792 pointed 
out in the Philosophical Transactions that a current 
of air blown through a strongly heated clay tube 
bent in zig-zag shape, did not emit any light. 
But the fact appears to have become quite for- 
gotten, although Melloni, the foremost investigator 
of his time in the field of radiation, clearly dis- 
tinguished in this sense between heated gases and 
flames. 


Tue New Russian ARTILLERY. 

The Moskoya Sbornik publishes particulars of the 
new artillery adopted for the Russian Navy, from 
which we take the following information. Pro- 
longed and careful experiments have been made 
during a considerable time, for the purpose of 
ascertaining what weapons, powder, and _ projec- 
tiles could with most advantage be substituted for 
the clumsy ‘and inefficacious material hitherto in 
use. The experiments of the Krupp firm were 
taken as a basis, and the result of several trials has 
been the adoption of models upon which the new 
guns are being manufactured at the Obukow foun- 
dry. In the four-pounders (9 cm.) and eleven- 
pounders (11 cm.), the rifling has an increasing 
twist, and its angular inclination divides it into 
three sections ; at the commencement it is recti- 
linear, it next follows an are of a circle, and 
afterwards becomes again rectilinear, both recti- 
linear portions being tangential to the arc. The 
charge is fired from above, and the vent is inclined 
at an angle of 41 deg. to the axis of the bore. The 
following Table gives the principal details : 


4-pounder. 11-pounder. 


Items. (9 cm.) (11 cm.) 

ft. in. ft. in. 

Total length of gun ___... 6 10 6 ll 
Length of rifled tube 5 2.25 5 1.2 
a4 » chamber... 10.75 0 10.5 
Weight of cannon with- —ewt. Ib. ewt. Ib. 
out breech-block a 8 100.5 12 2.5 

Weight of breech-block 0 103.5 1 40 
3 »» projectile ... 0 16.75 0 30.5 

ne >> Charge... 0 3.1 0 5 

ft. in. ft. in. 

Tnitial velocity 1476 «10 1355 0 

Number of grooves 24 24 


The new 9 in. guns have not yet been definitely 
determined on. The 28 cm. guns of the new type 
have also been constructed at Obukow, and are to 
be used for arming some of the ships of the fleet, 
especially the gun-boat Tuscha. In the com- 
parative trials of accuracy in shooting between the 
old and new guns, the deviation of the former was 
vertically 5 ft. 3.38 in., and horizontally 5 ft. 5 in. ; 
while that of the latter was only 12.6 in., and 3 ft. 
2.58 in., respectively. The following are the prin- 
cipal dimensions, Xe. : 

28 cm. Cannon. 


ft. in. 

Total length of gun 19 10 
Length of rifled tube 13 0.5 
7 », chamber es ' 4 0.75 

Number of grooves ae es a 64 

tons. cwt. Ib. 

Weight of gun with breech-block 30 19 14 

0 4 72.25 


7s »» projectile {0 5 
a »» Charge ... bs a 0 1 33.5 

ft. in. 
(1640 5 
(1312 4,25 

The experiments with this gun and others of still 
larger calibre proved the necessity of deciding upon 
the species of prismatic powder most suitable for 
heavy charges with large projectiles, i.e., upon the 
density and dimensions of the grains. The powder 
at present in use with heavy projectiles has a 
density of 175, and produces so great a pressure 
against the sides of the barrel that it is considered 
impossible to increase the charge further with a 
view to obtaining the desired initial velocity. Ex- 
periments are therefore still being carried on, both 
by the Messrs. Krupp and the Russian powder 
manufacturers, and some more satisfactory results 
have already been obtained, though no final 
decision has yet been arrived at. 


48.5 


Initial velocity 





FOREIGN TECHNICAL LITERATURE. 
TuE American Manufacturer (Pittsburg, September 
21) mentions that one of the two new dredgers being 
built at Petty’s Island, for use in the Panama Canal 
works, has been launched, and that work on the 
second is progressing favourably. The machinery for 
both has arrived from California. 


The Army and Navy Journal (New York, Sep- 
tember 22) says that the experiments with the Lyman- 
Haskell gun were continued in the previous week with 
light charges. The result was an initial velocity of 
1558 ft., and a pressure on the breech of 20,600 lb., 
the charge being 141b. in the chamber, and 18 Ib. in 
each of the first two pockets. 





The large number of accidents occurring on American 
railways through careless crossing of the line, induces 
the American Journal of Railway Appliances (Sep- 
tember 15) to advocate prosecutions for recklessness, 
according to the English practice. It recommends that 
persons should be proceeded against for walking on the 
line, and jumping on and off trains in motion. Similar 
suggestions are made by other American papers. 

L’Electricité (Paris, October 6) has a note upon sub- 
terranean telegraph wires, speaking favourably of the 
system, so far as yet tested in France. The automatic 
printing apparatus, on the Hughes and (especially) the 
multiple Baudot systems, work under good conditions ; 
and messages are conveyed in a regular and normal 
manner, the subterranean wires being less affected by 
induction than the overhead ones. The Minister of 
Posts and Telegraphs is about to invite scientific 
opinion upon the question. 





The Rivista Minera (Madrid, September 24), re- 
ferring to the trade of Asturias, states that the coal 
production of this province increased from 11,500 tons 
in 1838 to 483,037 tons in 1882. 

By a royal decree of August 30, an annual grant of 
400,000 pesetas (16,000/.) for six years has been made 
to the port authorities of Gijon. This subsidy is in- 
tended to be devoted to the improvement of the port, 
which, owing to the rapid development of the mining 
industries in the province, is probably destined to be- 
come one of the most important harbours on the north 
coast. — 
The Electrical World (New York, September 15) 
reproduces from the Chicago Tribune accounts which 
show that the struggle between the telephone and 
telegraph companies and the public on the question of 
overhead wires, is likely to be terminated by the 
establishment of a satisfactory system of underground 
telegraphy. The Chicago Underground Electric Con- 
duit Company has obtained authority to lay conduits 
under any street in the city, and claims to have com- 
bined perfect insulation with easy access to the wires. 
The Postal Telegraph wires are thus constructed, and 
are stated to work well; and other companies are 
likely to avail themselves of the system. 

According to the Génie Civil (Paris, September 15), 
the new lines to be constructed by the six great French 
railway companies amount to about 560,000 miles, of 
which the largest shares will be.laid down by the Paris- 
Lyon-Méditerranée and the Orléans Companies. At 
the estimated rate of 8000/. per mile, these lines will 
cost about 44,800,000/. The companies will contribute 
to this expense, but the major part of it (amounting 
to about 30,000,000/.) will be borne by the State. 
According to the financial arrangements made, how- 
ever, at the end of ten years, by which time all the 
lines are to be completed, this sum will be represented 
by about 1,080,000/., to be paid in annuities, and it is 
expected that this amount will be still further reduced 
by the share of the Government in the profits of the 
companies, 





La Meétallurgie (Paris, October 3) chronicles the 
arrival of the first floating grain elevator in the port 
of Antwerp. It will take ten days to set up and put 
in working order, but when complete will be able to 
deliver 6000 bushels, or about 150 tons of grain in bulk 
per hour, at distances of 40 ft., 60 ft., and 80 ft., and 
heights respectively corresponding of 40 ft., 30 ft., 
and 20 ft. Itcan discharge with equal facility a small 
barge or a large merchant vessel, and has apparatus on 
board for weighing and cleaning, so that the grain can 
be brought in bulk, and delivered in sacks, if re- 
quired. The elevator is composed of a flat-bottomed 
lighter 120 ft. long, 32 ft. wide, and 12 ft. deep, built 
entirely of iron. The bottom is double, and four 
water-tight compartments of the same depth as the 
lighter provide against accident. The turret is 76 ft. 
high ; its diameter at the deck is 24ft., and at the 
summit 18 ft. An addition is built at each side, with 
two stories, 12 ft. and 24 ft. high, for weighing and 
delivering grain in sacks. The force is supplied by a 
double horizontal engine, with two boilers, either of 
which is sufficient to set the machinery in motion; it 
is of 15 estimated horse-power, and 80 actual. The 
elevator is fully furnished with all necessary adjuncts, 








and will be a very valuable addition to the port 
machinery of Antwerp. 

The American Railroad Journal (New York) for 
September, quotes from the Philadelphia Ledger an 
article on the railway field in Mexico, which contains 
some valuable information. The railway system, as 
originally planned, was very simple, and consisted 
roughly of three trans-continental lines, crossing the 
country irom east to west, and two lines at right 
angles with these, running one north and one south, 
from the city of Mexico. An English company built 
the first railway, from Mexico to Vera Cruz, which is 
a portion of one of the trans-continental lines ; but the 
remainder of this line—from the city of Mexico to 
Manzanillo, together with the north and south line 
from Mexico to Laredo in Texas—has now been as- 
signed to the National Company, organised in New 
York. Another trans-continental line—from Tam- 
pico to Mazatlan, with the north and south line to El 
Paso, in New Mexico—has been contracted for by the 
Central Company, organised in Boston. Both these 
companies began work in October, 1881; and they 
have between them constructed about 1600 miles of 
line. Some branch and minor lines are also in pro- 
gress. The Mexican railway system will be merely 
an extension of that of the United States, and the 
two will connect at Laredo and El Paso. 

According to the Chicago Journal of Commerce, the 
Ordnance Bureau of the United States Navy Depart- 
ment is engaged in experiments, in order to find a 
steel wire suitable for the purpose of winding the 
6 in. wire-wound guns which are to be made for the 
armament of the proposed steel cruiser Chicago. The 
cruisers Boston and Atlanta are to be equipped with 
fifteen ‘‘strap-loop” guns, which are now in course of 
construction. 

The United States Government has decided upon 
manufacturing its own gun-cotton. Captain T. O. 
Selfridge, commandant of the torpedo station at New- 
port, has received plans for the complete plant for 
this manufacture, and expects within three months to 
be able to supply the whole demand of the Navy. 





The Moniteur Industriel (Paris, September 27) opens 
with a leading article on the Panama Canal, designed 
to quiet some of the apprehensions which have lately 
re-arisen respecting its financial success, and to re- 
assure timid investors who may be doubting whether 
to invest in its new stock. It denies that the cost of the 
work will exceed the estimates, which have been made 
with the greatest care, and asserts that the under- 
taking will be concluded within the time originally 
specified, #.c., by the end of the year 1888. This cal- 
culation is based on the employment of 20,000 
labourers, a number which will shortly be reached. 
As thearrangements admit of the maintenance of a 
larger number, the work can be even hastened, if it is 
considered desirable. It is stated that the climate has 
no prejudicial effect upon the health of workmen from 
Panama itself and the neighbouring regions, or upon 
the Jamaica negroes ; and that a sufficient supply of 
these is easily obtained. The purchase of the Panama 
Railway by the company is expected to prove ulti- 
mately a source of profit. The sum paid to secure 
the great majority of its shares is not greater than 
that which the company would have had to pay for the 
necessary use of the line during the progress of its 
works ; and after the canal is completed, the line will 
remain a valuable property, as it will then carry all 
the local tratfic of the Isthmus, which is daily de- 
veloping by its means. 

The same paper announces that the International 
Maritime Exhibition at Marseilles will be opened on 
November 15, 1883, and remain open until April 31, 
1884. Exhibits will not be received after October 31, 
except those from countries out of Europe, which will 
be admitted up to November 30. The programme is 
extensive, and onthe whole embraces much the same 
range of subjects as the London Fisheries Exhibition. 





TELEPHONE ENTERPRISE IN DuNDEE.—Owing in some 
measure, doubtless, to the fact that there has been com- 
petition in telephone enterprise in Dundee, that town is 
certainly one of the best ‘‘ telephoned” centres of industry 
and commerce in the kingdom. It is in the hands of two 
companies, the Dundee and District and the National 
Telephone Companies, whose subscribers include some 
hundreds of merchants, manufacturers, accountants, 
sharebrokers, shopkeepers, &c., some of whom, indeed, 
are connected with both companies. One of the latter is 
the Dundee Advertiser, whose conductors are in many 
respects specially remarkable for their enterprise and pro- 
gressive notions. Their office having been brought into 
direct communication with the exchanges of both com- 
panies, any or all of the subscribers can transmit orders 
direct for advertisements and newspapers, as well as in- 
formation which they may wish to forward for publication. 
In the room set aside for the telephonic instruments there 
is now in attendance a shorthand writer ready to take 
down messages from 10 o’clock a.m. till 11 o’clock p.m. ; 
and, in addition, the branch offices of the paper at Forfar, 
Broughty Ferry, and Lochee are also in telephonic con- 
nexion with the head office in Dundee day and night. 
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ENGINEERING” ILLUSTRATED PATENT RECORD. 
Compitep By W. LLOYD WISE. 
iH] mee are casi 
APPLICATIONS FOR PATENTS | Nos, | _ 
pment THE WEEK ENDING | and oa. | ABBREVIATED TITLES, &o. | No. Name, Ne. Name. No. Name. 
In the Cases of Inventions communicated from Abroad the — | | po | Eni je 
Names, c&c., of the Communicators are given in Italics | 0ct. 18 * 4560 | Guna ‘i088 ni con | 
after the Applicants’ Names. 4976 | A. P. Price, London. | Extraction of the precious metals, || 4570 | Mewbur wad be > ab od ber oe 
497 | E. Bled, Paris 'B Breochloading firearms | 4570 | Mewburn Layfield. rocki 
; — || 4978 | Wirth.’ Vaas. | Curtain holders. _. | . Matter). | 4589 | Blithgen. (Schmidt 
Hes. | . na | | oct. 19 ° ss | 4571 be > and 4590 — and Bros.) 
as. | . om J = _ Fyfe. ill. 4605 | Love. 
= | OF ‘APPLICANTS, ABBREVIATED TITLES, &0. | 4979 | E. "a Birming- | ereeniasananes | = 2 | Youngjohns. | 4591 | Brooks. 4606 Grey. 
— |, 4960 | Hil Alacfartane, | Manufacture of anhydrous sulpbide tora | Bote oo | ee saad Bae = > 
Oct.16 | ] | = asos | En (Bush and 
| : , | | | e mray ‘oberts), 
4 F. W. Scott, Stock- Flat wire ropes. 4981 a. one ¥.| Tet of ile and jaeaginnes sub- || | (Huberand| _(Bang). 4608 Maxfield. 
4909 | Brookes. Dodge and | Skates pool. ’ T | \ iain — 4594 | Varley, 4609 | Thompson 
ono ee. i 8 Mewbara. Stoltz. | Pa , fibrous materials. ] 4577 | Boult Beale: and 4610 he gad 
Fletcher, Faver- | Construct * ompenn. Merrill, | Priving wicyctes, ( Padbury i 
| sham, Kent. ratus for tricycles, power aPPa- 49g) | R. W. Vining, Liver- | Checking, counting, or indicating ap-||asz9 — 4595 wriehte po vn 
4911 | Clark. Warren. | Elastic “ bones” for corsets, &c. peal. paratus for use in — &c. || 4580 | MacCullum. | 4596 | Ad : vg 
4912 | Clark, Taylor. Pipe wrenches. 4985 | J. & T. Reid, Paisley. | Windlasses and capstan | 4581 Brydges _ 4507 | Liardet des Forges 
4913 | Haddan. Weixslog. | Writing and drawing thimble. 4986 | J. Roscoe, Hyde, Che- | Machine for facing the ends of and || (Szezesny) 4500 im ay ye 
4914 | Haddan. Boettcher. | Electric are lamps. | shire. pang elgg 5 yo -retortmouths,)) 4583 | Duncan. (Kaiser). pcb 
S515 | Boult. Ryder. —— | Carpet jlicaners. (Complete apeci-|) gge7 | J. 3, allen, Halifax, | ae eee eae | ee | 4011 | Ash, 
4916 | Boult. Gerry and | Wooi-turning machines, (Comple te| | sheets of paper. | 4585 | — 4601 aa’ wid ag see 
| Hanson. specification). 4988 | T. Nordenfelt, London, | @unpowder. | 4586 | Barker. (Michaelis) (Lontin). 
4917 Boult. 1 Manning and | Manutacture ct barrels, | 4989 | J. Baker, Penge, surrey. | a in Me a mien | = 
| nap | ‘ 5 | INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
4918 | Boult, André. | Reducing wood to fibres, & 4990 | G.C. V. Holmes, 8. H. | Galvanic batteries, LETE 
ip pee. Lan. werner lamps. — Oct. 20 7 <~ F. E. | For Parti Pa C a 
| ta est 5 urke, Lon ‘or Particulars i in Li 
a Cheshunt, | poral hl disease-bacteria or “4997 | J. Somerville, as | -oonquaaml of gas. preetrimog ane: Seog need 
4921 | Wirth, Gademann | Rendering fabrics, &c., and leather) 42 | W- Ph Melville, Beith, | Loom i 
| and Co, | _ impermeable. | | 
4922 | Lake. Ormsby | Spinning atrcus materials. 4993 wilt Paine. | Grips for cable railways. No. Name. No. Name. 
4923 | T. Butler, Nottingham. | Mak kung tretle. warp lace on twist 2992 | J. W. Kelly, Dublin. | Buffers of railway carriages, &. aes ; : =_ No. Name. 
me | eg e + poltte machines. 4995 Wail — and D.| Velocipedes. 1883 | 1883 
| Link. Grunwald. | Cons — f vis, London. 4891 inder. 5 | F , 
4925 | J. I. Coates, ere S:gual lam ot bakees' ovens, 4996 | T. Knowles, Bolton. | Lawn mowing machines. 4015 | Bane P _ oer oo 4964 oa” 
4926 | Reddie. La Société Transmitting electrical imyulses toa! 4997 | HF. Martens and 0. Folding center boards. (Ryder). | 4962 Frenkel (Vail) 
wey elo | distance. he C. Bannier, Ham : : a <a 
tricité Tommasi j | CEED. 
4927 | J. 8. Gabriel, London. | Paving streets, &c. 4o0e | PV v, Gelder, sowerby, Dust collectors for mills, &c. ec phy ate ecg 
4998 | Pitt. Smith. | Attaching buttons to fabrics, Bridge, Yorks. 1,—Time for entering Opposition expires Friday, 
4929 | W. Singer and F. | Folding carriages for children. |, 4999 | F. Ollard, Hands-| | Covers of packing cases, &c. | November 9, 1883. 
4930 | Gadsden, Foote, Obtaining alumini | 5000 | avel. =, oat | Production of | ee ae 
en. Foote. | ' g aluminium from its ore, » Brandt. se a mineral phosphates! xo | Name. No. Name. No. | Name. 
4931 | Alexander. Clough —— &e. | 5001 | Allison. Hinsdale. “elerapn insulators. | aaa | | } 
| and Goodman. ~ | |, 5002 | Allison. Lord, | — the air, &c., from suction || is | ses 1888 | 
4932 | Johnson. De Ballore.| Obtaining heat and motive power, | 2048 Greene. 3109 Banner. 4314 | Lyon 
| | from electricity. 5003 | C. A. Burghardt, Man- ... | 2953 | Morgan 3116 | Pitt 4328 | Abel 
4933 | T. D. Richardson, Shoes for horses, &c. | chester. | (Bonicard (Scrilmer). (Laeserson 
| “North Greenwich. | sea |, $08 | Geller. | Wirth ig eaning steam boiler tubes. | onltae  n | cee tei ae 
i a a . tf oly, eadte: 
fet, C. Humfrey, Chester. | ting phosphate of soda or potash, | _ mith, Birming- | Rollers of window blinds, &c. | 2069 MeCombie & 3131 | Schiffler. (Slama 
4935 | W. Ta Beshtncs _| 5006 | A. J. ahi Lo | Velocipedes. n Seaman. 3132 | Wetter | and Feliz). 
tham, Rochdale.’ — A phn aie. roving, spin- | eu ote , a | ieee - gee | | peed 1 Dogan, i Senet 4420 Beet. , 
| K : D: | Lake. Ced T 972 | Owen, | Johnson 4430 | Brooke and 
4936 | 8. Keeton, Lenton, raw bars and coupling apparatus) ke. Cedergren & | Telephonic systems. 0 | Fiteh. (Corz oil | White. 
| H. -, Me 5009 | J. 8. Ste || 2985 | Spawn. | Coez 4439 | Buchholz. 
4937 | S Alexander, Glas- Mercurial barometers, ee 2 z + sg 8 | vatrs lifts, presses, and accu |, 3002 | Ward. 3194 | Smith and | 4467 ke 
agg | 1.{L. Ellis &C. Leonard,) Shaft couplings. 5010 | J. 0. Fry, Nottingoam | Soldering 8008 | Oliphant, Foon | rey: | , (Peckham). 
| “Coatbridge, Lanark. 5011 | D. Appleton, Man- | Electro- o-siating of rollers. Burr, and | 3201 | Johnson 4523 | Lake 
4939 | W. Morris, London. | Bridges and tunnels or subways, ches | H —— ee 
4940 | Clark. Lee. Nippers for cutting wire, & 5012 | J._H. “ Ticllinghurst, | Applying metal letters, &c., to|| 3011 Howard. | Pelletier, | 4740 | Schmiers. 
4941 | G, Chapman, Glasgow. | Separating ammonia. London. oth. |} 3034 | Mills (Mac- | _& Co.) 4803 | Haddan 
4942 | 0. Jones, London. | | Magazine rifles, &o. | 5013 | W. Leach & J. Pear- | machinery for spinning anddoubling|| apn, | pl7ma'd | 9288 | Newton | (Gray,Gray, 
4943 | P. Brotherhood, Lon- | Coupling for shafting. oo Accrington, | cotton, wool, «c. i 2064 | Brewer (La Société | Berrey, & 
| don | Freeney | r nonyme | _ Clarke). 
i : * {| ‘ranchelli). | ynamite | 4804 | Hadd 
4944 | A. e Kennard, Fal. | Heating stove. 5014 ‘ Ls Walmsley, Sal , Manufacture cf envelopes, &c. \| 3072 Robinson < Nobel). | ron 
4945 | Siemens, Partly | Conductors for electri i 5015 Jensen. Francoi “Pum in which t eeeacen. 5 2008 | Mekawe. 4001 | Kinder. 
—,. y | lectrical railways,&c. | eae | “ee i applied diet. fluid | 3093 | Johnson —__ | 3282 Scott. 4915 | Boult 
4946 | W. H. Cullen, London, Vacuum pumps. | 5016 | J. inten, Man- | | Pacig of frilling, fringes, &c. (Doisin & | 4082 | Thomson & | a fyder), 
or Sane. i spaaae sw electrical energy. 5017 | 8 = ester. a _ Hh ae uae oe 4916 = . 
ipa . neumati mile , a | 4 5 eep an Ferry anc 
dois | eGrag aa’. H. | Cultivating land. —_ _ Extinguishing snleimandeand (Lukacs). || Keep. | _ Hansen) 
| Fowler, Leeds. | 5018 | J. A. Mays, London. | Bucless “railways and wheels there- || : 
4950 | J. Dewrance, London. | Preparation of asbestcs, ee | 11.—Time for entering Opposition expires Tuesday, 
4951 | E Kenyen, Altrin- | Obtaining illuminating, &c., gases,, 2019 | E. Newton, Hitchin. Securing glass in greenhouses, &c. November 15, 1859. 
= b m, Cheshire. &c., from coal, &c. "|, 5020 | W. :Briecall and A. | Gas motor engines. ae [iim a. ae 
4952 0. “Schinmel, Chem- Guards fcr carding machines. — Liver- | | No. Name. No. | Name. No. | Name 
4953 | E. J. P. Gallwey, | Indicators of speed and direction. 5021 | L. Micciullo, London. | Cradles, ships’ berths, &c, 
Thirsk, Yorks. ee 5022 | F._ and W. Parker, | | Hinges, +l ned Holliday 4 | Dufrené food Clark 
4954 | Spence. Jaure and | Application of chemical agents to! London. | |. ee eens — 477 | Clar' ; 
“ Kowier. . stones. to diminish porosity, &c, ee rae Mechanism for binding sheaves and|| 3024 Britten. 5 cg oe 
4955 ie E. Clarke, Lon- | Electric bells. ett saan trusses. | 3031 — — “La | 3560 | Walker. 
ee | Sheehy). ‘ociét 3576 | Imre 
4956 | E. Py Beaumont and | Printing and decorating, &c. GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. || - = (Lesur). Anonne ; "(Prager & 
| i | 36 Morgan. 'e Produits Michel). 
4957 | wre. a Kaufmann Cigars, For P an, haa aes ee yer Pe gla in Liste of 3038 | Lake __ Chimiques)| 3580 | Lake , 
pd Haddan. Saint-Rémy.| Decoration of glass. ae — oo 3593 gag 
ay Baga and | “ed postage stamps, labels, |, ie need October 19. ‘ 4 Price). 3106 Thompson. (Hache, 
Rao | je Toe _ 055 ompson 3118 | Macqueen. 3808 | Clark (La 
4960 | | cari. os Guilbert- | Gauge glasses, &. No. | Name. No. | Name. No. | Name. — 3142 | Ellis. . Socié i yo 
4961 | J. 8. Sellon, London, | Electrical heating. 1883 | 1883 | — oe | oa.) se S16) | Lacombe. Freres). 
3 | | 805’ Ellisdon. 3167 | Haddan 4112 | Briggs. 
4962 | | Frenkel. Uljers. | Bearing blocks with vegetable-parch- | 3482 | | Rudling and | 3895 | Godfrey. 4330 | Child. | 3071 | Martin and (Thompson), 4196 Atkins, 
| —" ee eS qe ie pot pend | Higgs. 4528 | Holden. | oe 3183 | Bevington. | 4364 | Brownridge 
| P . | 4 | 5 ossett. ennings 4529 | Jackson. 8075 ristram & [| 3190 | Brunner & Bond. 
ot, a. -- Hamilton, Liver- | Construction of boxes. | (Bossuat). 2 : | saa | — . Mw aront 4374 | Ritchie. 
an | a | Denny 229 | Potter and 4415 | Jarmay. 
= | teeta bee oa | IIl.—Announced October 2 _ | ,,(Yahnel). _Higgin. 4428 | Price (Caro). 
4965 | Jackson, Leeds. | Heating and cooking food. 7 rae ae in a pod | Brin and sie whites 4ase Ben-Olie! 
’ > “ . 
4966 Foster, London. | "oo ees — eyruping in- | | No. Name. No. | Name. No. Name. | Asbury, & | 4491 | Urquhart. 
4967 a Partly PA nme be ppe ents i es | 8100 ll eo Francis. 4513 Porter. 
| _ Pintsch & Pintsch.| | 4184 Gedge at Johnson ed Engel | 3470 —” 41585 eel 
4968 | H. Detty, London. | Apparatus for heating fluids. Hl (Thompson) rat (Nash). a , — | (Hayden) 4806 | Lake 
4969 | 8 wi Hinrichsen and 8. | Manufacture of fabrics for linings. || 4196 Atkins, 4553 | Hely. 4559 | Engel 4 | ” a (Gates). 
hitlow, Manches- 4288 —- = MacGregor. : | (Donneley). |! TENTS 
4970 | Thompson. Martin. | Laying of underground electric wires | 4504 on ad Pisinhoneni 4561 | Lake wae - — 
4971 | Lake. Canjsield. | Cutting fibrous materials. 4547 | Lennard, 4556 | Walther- (Salisbury). || ila easennscenll 
er | z gg | seman os _ ee. Pe. | 4549 | Richardson. | Vogel. 4563 | Haddan ~T | 
| W. BR. c nd applying bloc 550 | Schw 567 | 5 eiace an 
| Dulwich, Surrey, poe proving an officient | ead erty a H ee 4564 | — we | — “en oe = ste 
eans of ventilation ims Overhof). La Société (Grice). | 1883 | 1883 1883 
4974 | W. Varney. London. | Braces or suspenders. 1 4551 | Morgan | Geruzet 4565 | Wai i 2 ‘ : i 
5 } 4551 | g n. | 2017 | Tandy 2033 | Sandeman & | 2037 | Figge. 
4975 | Beck. Varlet. | Feeding boilers, &c. (Lebert). | Freres). 4566 | ' Stephens. Everitt. ” 
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| 
No. | Name. No. Name. No. | Name. 
3 | 1883 | 1883 
2055 | Bonneville 2189 | Allison 2736 | Gamgee. 
| (Faucheuz). (Robertson)| 2750 | Allen. 
2059 | Young and | 2207 | Von Naw- 36573 | Groth 
| Furniss. | rocki | (Paul). 
2062 | Woodward | __ (Wille) 3711 | 
2066 | Nicholls 2227 | Murdock, | (Nagel, 
2069 | Thompson 2239 | Lake | aemp, & 
(Flint). (Ainbach | Linnen- 
2097 | Wood. & Hager). | briigge. 
2112 | Dixon. 2281 | Clark 3787 | Pirie an 
2151 | Langton and | (Changy). | Findlay. 
Gregson. 2300 Levinstein, 
I1.—Sealed October 23. 
No. Name. No. Name. No. Name. 
1883 1883 1883 
1497 | Boult 2131 | Alexander 2518 | Pieper 
(Blandin. (Cheswright) (Ongley, 
Sealed Oc- ] 2132 | Heaps. Proell, and 
tober 20). | 2138 | Grierson & Scharowsky) 
2064 | Roberts. O’Maher. 2562 | Clark (Gross) 
2098 | Binns. 2140 | Stevens and | 2615 | Lake 
2100 | Yates, Smith (Taberlet). 
2103 | Wild. 2147 | Williams. 2624 — (Droz 
2115 | Lewis. 2148 | Williams. et fils). 
2116 | Redfern 2158 | Brydges 2669 | Cooper. 
(Patrick). (Grove). 2672 | Clark 
2120 | Marchant. 2168 | Lake | (Woodman) 
2123 | De Kroeber. (Mehl). 2701 | Higginson. 
2124 | Cranston 2186 see 2802 | MacLaine, 
Partly (Ches- 3073 | Henderson. 
| Wood wright), 3234 | Lake 
Reaping 2195 | Mills (Bentley (Lipsey). 
| & Mowing & Knight).| 3342 | Kunheim and 
Machine 2230 | Emery. Zimmer- 
| Co.) 2248 | Ruffani. mann, 
2127 | Colton 2287 | Hulse. 3561 | Newton 
(Hussey & | 2302 | Clarke. (Sweanor). 
| Danaldson}| 2338 | Lake (Basto). | 3620 | Johnson 
2130 | Wolff. 2430 | Lake | (Yates, 
| (Brothers (Ahlert, | Shotwell, & 
Giese & Co.) Ahlert, and | Boyer). 
Alhert). 8704 Piercy. 
2480 | Murray. 4131 | Allison (Cot- 
2512 | Vanes. |  tingham). 





FINAL SPECIFICATIONS FILED. 


Oct. 13, 1888. Nos. 1450, 1715, 1875, 1888, 1892, 1893, 1895, 1898, 
1899, 1903, 1904, 1905, 1906, 1909, 1912, 
1913, 2400, "3149, all of the year 1883. 


ig I 1516, 1918, 1932, 2022, 2026, 2724,all of the year 
B83. 

rhe) | ee 1401, 1914, 1920, 1923, 1924, 1928, 1934, 1962, 
1967, 1975, 1982, 2003, 2052, 2099, 2213, 
2853, ali of the year 1883. 

Poe | a 1929, 1931, 1932, 1933, 1935, 1938, 1939, 1942, 
1943, 1944, 1946, ‘1947, 1948, 1953, 1954, 
1958, 1971, 2035, 2042, 2047, 2107, 2160, all 
of the year 1883. 

» 18, » 296i, 20 1963, 1964, 1965, 1968, 1974, 1985, 1995, 

2000, 2001, 2004, 2008, 2009, all of the year 
” 19, ” 


1976, “1080, 1981, 1987, 1989, 1991, 1997, 1998, 
1999, 2002, 2019, 2054, 2209, all of the year 
1883. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501 












































f 
No. | Name. No. Name. No. | Name. 
| 
1880 1880 1880 | 
4068 | Sérensen. 4112 | Babb. 4149 | Von Naw 
4072 | Geary. 4114 | Hawksley & rocki 
4073 | St. Aubin, Lumb. (Kohler), 
4075 | Clayton. 4115 | Lake (Navin)j 4150 | Lake 
4076 | Thomas. 4119 | Haddan | (Skinner & 
4077 | Boothroyd. Peters and} 'ymeson). 
4078 | Hartley. "tegand). | 4151 | Allibert. 
4079 | Lepine and {| 4122 | Linn. 4152 | Lake (Bolton, 
Koelants, | 4124 | Mitchell, | Munro, & 
4080 | Davol. 4127 | Michaélis. | McLeod), 
4081 | Lake 4129 | Lake (Blake).| 4154 | Haddan 
(Lemaire, 4] 4130 | Clark (Guild (Young). 
Lebrun). & Knight).| 4155 | Haddan ri on 
2842 | Abel 4131 die Pittler). 
a (Fryer). 4160 | Lake (Cole). 
4085 | Evans. 4132 | Seeland. 4161 | Lake 
4086 | Haddan 4133 | Rae. (Forknalt). 
(Privat). 4134 | Guende. 4162 | Chadwick & 
4090 | Greenhill. 4135 | Morgan- Mather. 
4091 | Dixon Brown 4164 | Thompson & 
(Kenig). = Thompson. 
4096 | Dean. on). 4165 | Hartnell 
4101 | Lufkin. 4136 Dasher (Har- (Stonestreet) 
4103 | Crossley. nickell). 4166 | Sella and 
4105 | Bannehr. 4137 | Illston. Cerrutj, 
4107 | Mewburn 4140 | Briggs. 4167 | Wates. 
Rodgers, | 4142 | Almond and | 4168 | Kohlhofer. 
‘age, and Holding. 4169 | Wirth (Seck). 
Adams). 4144 | Boult 4170 | Lake 
4108 | Mitchell and (Fuller) | Brunet and 
Mitchell). } 4145 | Cross. | Brossier. 
4109 | Noble. 4146 | Boult 4171 | Barlow 
4110 | Easey. (O’ Mahoney (Pfeifer & 
4148 | Betjemann. Offroy). 
Il.—Through Non- Payment of the Seventh Year’s Stamp 
Duty of 1001. 
No. Name. No. | Name. No. Name. 
1876 i 1876 1876 
3887 | Knott. 3901 | Lake (Howes,} 3922 | Bertram. 
3889 | Mills Babcock, &} 3938 | Barcroft. 
(Williams), nt. 3942 | Unwin. 
8897 | Davidson, 3908 | McGill. 3952 | Jones and 
3898 | Smith. 3914 | Ahrbecker. Jones, 














PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
ROR ee hs 




















No. | Name. No. Name. No. Name, 
1880 | 1880 1880 
4200 | Justice 4230 | Mackie. 4277 | Reeder. 
(Prod- 4243 | Brewer 4288 | Windle. 
homme), (Nydpruck] 4298 | Gibbons. 
4212 | Day and Beunon)} 4302 | Payne. 
(MacAlpin)}| 4244 | Cook. 4303 | Kaufmann. 
4219 | Schreiber. 4248 | Lelm, 4312 | Parkinson. 
4224 | Thompson. | 4299 | Pallister. 4286 | Briggs. 
4628 | Higgins. 4330 | Bradford. 4292 | Dawe. 
4707 | Burstow. 4555 | Abel. 304 | White. 
4733 | Semet and (Langen). | 4310 | Lake 
Solvay. 4556 | Abel (Howes, 
4885 | Maw. - (Langen). Babcock, 
4263 | Hely. 4256 | Betteley. and Ewell) 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 























No. | Name. No. Name. No. Name. 
1876 | 1876 1876 
4004 | Fessey. 4024 | Wildy. 4167 | Jamieson 
4030 | Mosley. 4039 | Wild and ag 
4540 | Dewrance & Chadwick, King). 

| Mallinson, | 4056 | Tylor and | 4478 | Starley and 
5006 | Heck. Tylor. Starley. 
4098 | — 4428 | Belleville. 

| (Khrlich). 





ERRATUM. 
No. 4881 of 1883, C, B. Harness, London. For “ Electrical bell” 
read “ Electrical belt,” 


ABSTRACTS pd. SPECIFICATIONS PUBLISHED DURING 
WEEK ENDING OCTOBER 20, 1883. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views givenin the Specification Srsings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names, 
ents of the Communicators are given in italics. 
a ¥ KM on ay ong may be obtained at 38, Cursitor-street, 
E.C., either personally, or by letter, enclosing 
amount fof price and "postage, and addressed to Mz. H. RRADER 
CK. 


658. ‘er “tr % > of Bedsteads and Spring Mat- 
tresses, &c.: G. , Salford. (8d. 26 Figs.)—The 
objects are to _ ide cate of mounting and stretching the laths 
of metallic and other bedsteads, and to form the laths in such a 
manner that they act as or form the spring materials, the laths 
being formed of corrugated or crimped steel. (February 6, 1883). 


796. Construction and Asrengunens of Parts of 
Velocipedes, &c.: W. J. Spurrier, Birmingham. [10d. 
57 Figs.)—The parts are arranged for folding, by means of one 
double joint having a single adjustment, so that the wheels run 
practically in one track when closed. Relates also to means for con- 
verting tricycles into bicycles, for adjusting the saddle and support- 
ing springs and for extending the treadle bar to obtain greater 
leverage, to arrangements of ‘ground brakes for bicycles, to the 
rims of wheels, to the attachment of india-rubber tyres, to the 
construction of saddles of thin sheet steel, to the arrangement of 
steering heads, to the roller bearings, and to brakes constructed te 
work in, the interior of the hub. (February 13, 1883). 


968. Apparatus and Arrangements for Measuring, 
Checking, Controlling, Indicating, and Re 
= Movements, Speeds, and Quantities of Liquids 
r Fluids Passing in or between Given Times, &c.: 
33. Tylor, London. (6d. 21 Figs.)—Relates to such meters 
3 have two uncontrolled or independent pistons, each of which is 
so related to the valve arrangements of the other, that each piston 
at some portion of its stroke reverses the valve of the other, and 
to meters in which a smaller piston or diaphragm is arranged to 
operate the valve of the larger piston, The smaller piston or ram 
is only just large enough to work the valve of the larger and as of 
short a stroke as possible. Each valve (preferably in the form of a 
plug cock) is placed in a prclongation of the cylinder, each 
cylinder being provided with separate inlets and outlets. (Feb- 
ruary 22, 1883). 


989. Mathematical, + or yy and Measuring In- 
struments: A. Leo and P. S. Marks, London. [éd. 
9 Figs.}—The instruments are constructed upon the prineiple of 
the ‘‘lazy tongs,” the steel bars being drilled with equidistant 
centres in which suitable pins upon which several bars work are 
fitted. (February 23, 1883). 


996.* Apparatus to be Employed in Sinking Shafts 
or Pits: A. J. Boult, London. (J. Quinet and A. Denis, 
Denain, [2d.]}—Two movable frames attached to the 
lowest guide- posts fixed in the shafts are each suspended by two 
ropes running on rollers and carrying a counterweight. The 
cage, to remove the rubbish from the bottom of the pit, by its 
weight carries down one frame which actuates a bell, and the 
cage when full is drawn up, the frame serving asa guide. 
ruary 23, 1883). 


998.* Manufacture of Boots an 
Lake, London, (E. J. Le Gay, Paris). 
heel is united to the so’ by introducin 
thereon between two tongues formed by 
the sole. (February 23, 1883). 


999, Gas and other ny et A. M. Clark, London. 
(N. de Kavath, Paris.) [1s,6d. 21 Figs.]}—‘‘The engine con- 
sists essentially of a cylinder of two diameters fitted with a corre- 
sponding double piston of which one part is the working piston 
and the other is for pumping the gases out of the working | wy 
cylinder.” Contains thirty-one claims. (February 23, 1883). 


1021. Bottle Stoppers and Tools or A tus for 
e Manufacture of Glass Bottles: - R. Lake, 
Londen. (S.A. Bull, London). [6d. 9 Figs.)—This comprises 
a tool whereby the glass bottles can be made with a recess in the 
neck to receive a ring of cork or other material against which an 
internal —_ per will be = by the pressure of the gas within the 
bottle. (February 24, 1883 


1039.* Apparatus on Tethering Horses, &c.: W. 
R. Lake, London. (G. Lettstrim, Stockholm), (2d. j—The 
chain is placed within a cylinder prov ided with movable covers pro- 
vided with rings or catches. (February 27, 1883). 


1048.* Traction Engines or Road Locomotives : 
R. H. Abbott, ‘Dewsbury, Yorks. {2d.]—A plate frame 
extending the length of the engine carries all the working parts, 
the boiler resting on a suitable saddle formed on the cylinders and 
onthe plate frame, (February 27, 1883), 





(Feb- 


Shoes: W. R. 
(sd. 3 Figs }—The 


rite projecting 
itting as rear B- of 








1052. Tilling Machines: bef iy ompaen. London. 
(C. E. Sackett, Morristown, N.J., A.) [ 3 Figs.)—The 
object is to perfect the several otha of clearing, as 
arate aérating, and distributing the earth. (February 27, 

1883) 


1054.* Baskets, Boxes, &c.: F. H. White, Liver- 
a [2d.]—The pe back, and front are hinged to a tray-like 

ttom and fe rovided with clips, engaging with a strong wire or 
other frame hinged to the back and shaped to the interior of the 
box. (February 27, 1883). 


we Locks and Latches: H. and T. Vaughan, 

illenhall, Staff, (2d.)—Relates to a method of operating 

bd latch bolt, to means of fixing, and to drop latches. (February 
27, 1883). 


1057.* Gas Valves: H. Coley, London. (2d.)—The 
valve is furnished with a lever, which comes against an abutment 
on the valve casing and presses the valve against its seating. 
(February 27, 1883). 

1062.* Stencilling on China or Earthenware: G. 
Stellanus, Derby. (2d. oo ane of the same shape and 
size as that Bet aor to be decorated is di ped into gelatine, the 
design is drawn on the coating, and the article dipped in a mixture 
of gelatine and oil of cloves. The design, which is visible through 
the second coat, is cut out and the remainder of the second coat is 
used as a preliminary stencil plate, which is applied to the article 
to be decorated by a mixture of gum mastic and — and 
dipped in hot gelatine and glycerine. (February 27, 1 


1063. Watering the Roadways of Collieries, Streets, 
Lawns, &c.: . Smethurst and T. T. Coek, Wigan. 
{6d, 15 Figs.J)—The “object i is to ta diskribate the water centrifugally 
so as to wash the fine dust from the roof and walls of the road- 
ways as well as the particles of dust flying in the atmosphere, the 
water being conveyed to two or more centrifugal distributing discs, 

driven from the axles of the water cart. (February 27, 1883). 


1065.* Mining Signals: A. C. Bagot, Rugeley, 
Staff. [4d.]—Consists of improvements in apparatus descri 
Specification 979 of 1877. Kelates to means for making phe 
breaking an electric circuit by a rotating wheel, to signalling keys 
for electric gongs, to single stroke and continuous electric gongs, 

to interlocking, by a contact maker, of the bolts upon which the 
cages rest at t le top of the shaft, to the protection of engine planes 
or inclines, and to the employment of an anemometer to secure 
the electric transmission of the speed of the main current. (Feb- 
ruary 27, 1883). 


1068. Rudders: W. Blakely, Bournemouth, Hants. 
(2d.J}—The object is to render the rudder flexible in the "fore-and- 
aft direction, it being composed of vertical strips bent to a semi- 
tubular form. Lateral wings or plates are applied to one or both 
sides of the nnn ba 27, 1883). 


1071. sy er gm or Presses: R. Lake, 
a Ms (J. T. Hawkins, ated Mass., U.S.A. sf ‘Ds. 10 Figs. ] 
—The object is to dispense with the curved "stereotype plates, and 
to print sheets from a continuous web of paper on the original 
type formes. The parts of the machine are so arranged that by 
means of feeding and cuttine cylinders, a type revolving cylinder 
and two impression cylirders geared thereto at equal surface 
velocities, the sheet of paper to be printed is cut from the web after 
its seizure for the first impression, and during the impression it is 
fed between the type cylinder and the first impression cylinder, 
and then tail first between the type cylinder and a second im 
pression cylinder. (February 27, 1883). 


1072.* Apparatus for Basting Meat: T. S. G. Kirk- 
[2d.]—A pump is attached to and actuated 


pout. London. 
irectly by the mechanism of the common bottle-jack, so that the 
rotating and basting are effected by the same mechanism. (Feb- 
ruary 27, 1883) 

1074.* atus for Megéins Air and Drying 
Pe, &c.: W. A. and D. H. Gibbs, 
Chingford, Essex. (2d.]—A pipe coiled to a conical form is 


connected at the base end to a steam boiler. The end of the pipe 
at the apex is turned inwards and superheated steam issuing 
therefrom traverses the axis of the cone, and causes the heated 
air from the furnace to be delivered at the base of the cone intoa 
trunk, from which itis led as required. The material to be dried 
is kepti in constant motion in a trough-like receiver. (February 27, 
1883). 


1075.* Writing and Drawing Pencils; F. Clouth, 
Cologne-on-Rhine. (2d.}—Plumbago or other pigment is 
mixed with india-rabber and sulphur, moulded into sheets, 


vulcanised and cut into strips. (February 27, 1883). 


1076. Apparatus we 4 Now ling and Uacousting 
Railway bg ae , Hic hardson 
Greenwood, Harr ang ‘Yorks. (6d. 5 Figs. Ps Soak 
and aneye are secured to solid perforated heads on the usual 
draw-bar. The eye is placed above the hook and its movement is 
limited by stops. When desired to couple the carriages the hook 
is raised by means of a horizontal axis provided with levers at the 
sides of the carriages, and which can be moved longitudinally in its 
bearings. This axis is also provided with an arm carrying a pivotted 
counterweighted arm, the hole of which, for the pivot, is slightly 
elongated and which serves to raise the hook. Ifdesired to tighten 
the couplings the draw-bar is made in two parts united by a right 
and left-hand screw, which can be operated from the side of the 
vehicle. (February 27, 1883). 


1077. Plastic Compound Suitable to be Rolled into 

ag a and Used as a Substitute for Ebonite, &c.: 

th, London. (2d.]—Claims a plastic compound con- 

cee of gutta-percha and finely powdered bituminous coal, 
brought to a plastic state by heat. (February 27, 1883). 


1080.* Construction of Ships or Vessels and Ap- 
aratus for U' Resistance vot Displacement : 
Brandon, Paris. (£. Lavarenne, Paris). (2d.|—The 
pressure of the water against the bows of a ship is used as a 
motive power to assist the ship in its progressive motion by means 
of water-wheels placed in cavities and driving a propeller or 
paddlewheels. (February 28, 1883). 


1083. Apparatus for Separating Seeds, Grain 
Middlings, or other Substances and peaststes Air 
from Dust: P. van Gelder, Sowerby Bridge, Yorks. 
(8d. 8 Figs.]—The (or other articles) are fed into a hopper 
and pressed by a revolving feed roll against a concave block. The 
mixed hulls and peas then fall into a sieve, the larger materials 
passing from the sieve to a receptacle and the smaller falling on 
to the main bed of asieve, and meeting with a constant upward 
current of air. Other modifications are described and illustrated. 
(February 28, 1883). 


1084. Machinery for the Manufacture of Sw 
- Zeyen, Raguhn. (C. Bitter, Oberwessel, Germany). 

8 Figs. }—In order to regulate the drawing of the paper, the ied 
or guide rollers are mounted in yielding bearings and arranged 
between the damping presses, between the last damping press and 
the first drying roller, in front and at the back of the damp 

smoothing rollers and behind the last drying roller. (February 
28, 1883). 


1086. Manufacture of Envelopes, &c,: E. Sturge, 
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The envelopes are folded, gummed, and embossed or printed in 
colours automatically and simultaneously in one machine. (Feb- 
ruary 28, 1883). 


1087. Distillation of Coal, Shale, Ironstone, and 
Organic Substances: J. Barrow, Clayton, Lance. [8d. 
4 Figs.)—The retorts are arranged side by side and back to back 
in two long rows connected at each end by single rows of retorts 
arranged side by side in a semicircular form so as to carry for- 
ward the steam and products of distillation in a continuous or 
successive manner throughout the whole series of “sets” of 
retorts. The retorts are worked off in sets of two, three, or more, 
the first retort of one set becoming, after working off, the last of 
the succeeding set. By increasing the number of retorts in each 
set, the temperature will be reduced. Referring to the illustration, 
a vertical section in two parallel planes, the vertical retorts A are 
provided with mouth-pieces B and shoots C for discharging coke, 
and with charging mouth-pieces D with movable covers. The 
outlet pipes F are connected by branches with the hydraulic 
main H, and with the inlet pipe of the preceding retort. The 
fireplaces M are in connection with a system of flues, passing 
from front to back and returning from the back round each two 
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retorts by the next upper flue, and so on to the top, whence they 
descend by down flues to the main flue P, or to the flues of the 
preceding retorts. The gases pass from the main flue through a 
regenerative furnace, the two portions separated by the wall X 
being worked alternately. The operation is as follows: Retort 
No. 1 being heated from the fireplace M, it is charged, the pro- 
ducts of combustion passing off into the hydraulic main, the 
surplus heat from No. 1 passing around No. 2. No. 1 is then 
connected to the bottom of No. 2, and a jet of steam injected by 
the pipe Y, the last products from No, 1 and first from No. 2 being 
carried into the hydraulic main. The contents of No. 1 are dis- 
charged, and it becomes the last retort of the succeeding set. The 
products from the hydraulic main are condensed, purified, or 
subjected to other treatment, and returned to the main gas pipe 
W to be burnt, (February 28, 1883). 


1088.* Portable and other Easy or Lounge Chairs, 
Settees, and Couches: A. B. Barnard, London. 
{2d.]—The parts of the chairs are hinged together and attached 
together by binding screws. On withdrawing the screws the chair 
can be taken to pieces. (February 28, 1883). 


1089. Making up the Legs of Trousers and Com- 
bining the Linings therewith at One Operation: C. 
Wills, Bristol. (2d.J—The linings and fabrics are cut in the 
ordinary manner, and the two plies of outer fabric are placed to- 
gether one upon the other, and the two linings are placed upon 
the two plies of outer fabric, and the edges of the four plies are 
sewn together. (February 28, 1883). 


1090. sapegene for Raising and Forcing Liquids: 
J. H. Kidd, Wrexham. [6d. 11 Figs.|—The steam is ad- 
mitted to a cylindrical vessel fitted with an inlet valve for the 
liquid, an air inlet valve, a steam pipe, and an internal discharge 
pipe. Steam being turned on the pressure closes the air and 
inlet valves and causes the water to ascend the discharge pipe, 
thus condensing the steam and allowing the inlet valves to open 
and admit air and water, when the stroke will be repeated. Other 
modifications are described. (February 28, 1883). 


1092. Apparatus for the Preparation of Decoctions 
or Extracts from Tea, Coffee, &c.: E. G. Brewer, 
(Malen and Deglise, Paris). (6d. 6 Figs.J)—The flame 
from the fire circulates between two concentric receivers, the 
internal receiver forming a digester for the purpose required, and 
the external annular receiver serves for the production of hot 
water. (February 28, 1883). 

1094.* Glove Fasteners, &c.: P. M. Justice, Lon- 
don. (2. Derooster, Brussels). [2d.)|—Consists of two sets of upper 
and lower plates enclosing the sides of the material. One upper 
plate carries a knob and the other a hinged ring passing over the 


knob. (February 28, 1883). 
1095.* Apparatus for Washing Photographs: J. 
W. Tattersall, Accrington, Lance. (2d.)—The water is 


supplied from jets constructed so as to break up the stream into 
a spray which is brought into direct contact with the photograph. 
(February 28, 1883). 


1096. Manufacture of Hydrates of Alkalies and 
Alkaline Earths, &c,: C. F. Claus, London. [4d.]—The 
sulphide, hydrosulphide or bisulphide of strontium, or other alkali, 
is mixed with a strong solution of caustic soda or potashand heated, 
the hydrate being formed and crystallising out, and sulphide, hydro- 
sulphide or bisulphide of sodium or potassium remaining. These 
latter may be used to precipitate zinc from a solution of oxide of 
zine dissolved in carbonate of ammonia. The hydrate or car- 
bonate of strontium may be produced by the action of respec- 
tively the hydrate of baryta upon chloride of strontium, and the 
chloride of magnesium and carbonic acid on a solution of sul- 
phide of strontium. (February 28, 1883). 


1097. Pipes for Smoking Tobacco: O. Ber, Wierz- 
bolowa, Poland. [éd. 


4 Figs.}—The stem is formed with a 


London. [6d. 10 Figs.|—Refers to Specification 4793 of 1882. 
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number of longitudinal holes connected together alternately at 


the ends, (February 28, 1883). 

1098. Gas Engines: E. G. Wastfield, Liverpool. 
(6d. 13 Figs.|—Referring’ to the illustration, the cylinder in which 
the combustible gases are burned is constructed with a passage b, 
extending nearly the whole length thereof, and opening at one end 
to the inlet and exhaust ports, and at the other to the cylinder. 
The inlet of gas is regulated by means of a valve closed bya 


spring or weight, and opened bya trip piece operated from the | 


governor. The air on its passage to the cylinder is caused to 
travel in an annular space surrounding the exhaust pipe. The 
igniting valve is constructed with two passages from back to front 
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communicating with each other by cross passages. In vertical 
engines the valve box is constructed with a perforated pipe 
through which combustible gas enters above the air supply way. 
The piston 1 is made hollow, and fitted with a secondary piston 2 
free to slide within it, and provided with inlet and exhaust valves 3 
and 4. The exhaust products are caused to pass through an 
ejector, and draw air through the space between the cylinder and 
jacket, A lubricator is constructed with upper and lower chambers 
connected bya passage. A stem extends through the passage and 
is provided with two conical valves fitting in the openings from 
the bottom of the upper chamber and top of the lower chamber 
respectively, (March 1, 1883). 

1099.* Calcining Cement and Kilns therefor: G. 
Simpson, Edinburgh. [2d.)—A combustible gas produced 
in a separate apparatus is employed to effect the calcination, the 
kiln being supplied with’gas and air by one or more openings in the 
walls at the bottom. (March 1, 1883). 


1100. Weather Bar for Exclusion of Rain at the 
Foot or Sill of Doors, &c.: C. A. Wheeler, London. 
(6d. 2 Figs.)—An adjuster plate and angular drip plate are fixed 
to the door, and the sill plate is slightly raised. A strip of flexible 
metal secured to the door presses against the sill plate when 
closed. (March 1, 1883). 

1101. Application of Motive Power to Pneumatic 
and other ways, &c.: T. W. Rammell, London. 
(6d. 12 Figs.|—A sufficient force or impulse to carry the train at 
the desired velocity to the next station in advance, and there 
deliver it without the necessity for any additional force during 
the transit, is imparted to the train at the station. Refers to his 
Patents 356 and 2718 of 1860, 756 of 1864, 1884 of 1866, 2608 of 
1868, 4380 of 1874, 2545 of 1878, and 5501 of 1881. (March 1, 1883). 

1103. Manufacturing “Cage Meat Safes”: T. 
Wrigley, London. (2d.)—The safe consists of a Leno or 
gauze tube distended by two or more hoop canes, and closed in 
at the top by a meat hook, and at the bottom by slips, strings, or 
elastic, which enables the cage ‘So be readily opened and again 
closed. (March1, 1883). 


1104.* Hand Printing or Endorsing Stamps ; G. K. 
Cooke, London. ([2d.)—Kelates to stamps which have semi- 
rotating die-plates alternately inking and stamping, and to adapt- 
ing to fixed die-plates in combination with the removable die- 
plates a dating or numbering appliance. (March 1, 1883). 

1105.* Card Raising Machines Employed in Finish- 
ing Blankets, &c.: H. Morton, Heckmondwike, 
Yorks. [(2d.)—The shaft of the card-raising cylinder fits in bear- 
ings working on slides on the end frames of the machine and 
operated by eccentrics. The shaft of the brush roller fits in brasses 
working in slides in'brackets secured at the back of the sliding 
bearings. (March 1, 1883). 


1106. Combined Bed, Table, Chair,and Cloth Rail: 
G. Burklein, Munich, varia. {6d. 12 Figs.)—Consists 
principally of a turned-up bedstead open towards the back, and 
provided with parts connected to it by suitable hinges, bolts, 
straps, &c. (March 1, 1883). 

1107. Pianofortes, &c.: H. J. Haddan, London. 
(A. Biese, Berlin, and G. Zierold, Leipzig), (6d. 17 Figs|—The 
action consists of a pusher connected with the key and adapted to 
act on a downward extension of the hammer bar by means of a 
spring, the pusher being hinged to a lug onthe key. The pro- 
jection of the bar has an oblique'face lined with leather. The 
hammer is hinged at its rear end to a fixed rail. The sounding- 
board is placed between two iron frames provided with ribs and 
adjustable screws, (March 1, 1883). 


1108.* Portable Jib Crane to be Used as a “Fire 
Escape,” &c.: G. Powell, Cheltenham. (2d.)—Consists 
essentially of a central beam or bar having two bars hinged at its 
lower end, and capable of being set or opened out at right angles, 
two other arms being hinged at the upper end. A cord passes over 
a pulley on the end of a beam. (March 1, 1883). 


1109,* Cigars and Cigarettes: J. McGovern, Liver- 
pool. (2d.]—Cotton or linen fibre is steeped in an aqueous solu- 
tion of chlorate of soda or potash or permanganate of potash, and 
dried, and then dipped in an alcoholic solution of tolu or other 
flavouring matter, and placed in the centre of the cigarette. 
(March 1, 1883). 


1110.* Soles of Boots and Shoes: E, Goad, London, 
(B. Colis, Perpignan, France). [2d.)—The leather is cut into 
strips, which are folded back, These are sewn or secured together, 
and the seams may be oblique, the folded portion being presented 
to the ground. (March 1, 1883). 


1111.* Appereine for Printing upon Matches, 
Splints, a and a or other Lighters: E. Goad 
and R. Taylor, London. (2d.)—Consists in arranging the 


splints or matches in series for the purpose of 
face thereby presented. (March 1, 1883). 


1112. Manufacture of Ferro-Cyanides : G. de Vigne, 
Lille, France. (4d.)—Consists in subjecting the gases and 
smoke, after they have been cooled and deprived as far as possible 
of the tarry products, to the action of a mixture porto 0 iron 
filings or oxide, sulphide, carbonate, or other suitable salt of iron, 
and an alkaline or earthy alkaline oxide, hydrate, or carbonate. 
(March 1, 1883). 


1113. Electric Generators: R. D. Bowman, 
Leytonstone, Essex, and J. E. L. and W. J. K. Clark, 
London. [6d. 6 Figs.}—Dynamo-electric generator: The pole- 
pieces of the field magnets are formed with round extended sur- 
faces so as to avoid sharp angles and edges, and the inner surfaces 
with ridges or channels preferably running in a direction parallel 
to and in line with the direction of rotation of the armature. The 
armature is constructed in separate detachable sections di-posed 
lengthwise round a metal hub keyed on the axis. Each section, 


printing on the sur- 





made of cast-ircn, consists of a central core extending through side 
cheeks and preferably covered with suitable insulating material 
The side cheeks are formed on their inner sides to fit into sockets 
in the gun-metal hub and are secured by a plate or metal strap 
passing over the extensions of the central core and clamped to the 
hub by bolts. In a disc armature, shown in side elevation 
(Fig. 1) and transverse section (Fig. 2), the extensions of the cores 
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bare “radial” (? curved so as to form a portion of a disc), and 
constructed so as to be clipped together side by side by means 
of bolts. The extensions b are secured to the hub as clearly shown 
in the illustrations, and each section is separately and readily 
removable. (March 1, 1883). i 


1114.* Egg-Cups: W. Cook, Headless Cross, Wore, 
[2d.]—A groove, into which is inserted a solid or hollow ring of 
— is formed round the inside of the egg-cup. (March 1, 

383). 

1115. Telephonic Apparatus: A. R."Bennett, Glas- 
gow. [4d.]—Kefers to his Patent 4428 of 1881. The primary and 
secondary wires are wound upon one end of a permanent or electro- 
magnet, and a tertiary wire having its ends connected together, it 
may be through a resistance, is wound upon these. The 
mechanism of a Blake or other suitable transmitter is attached 
directly to a receiving telephone in such manner that the vibra- 
tions of the receiving disc placed in one circuit are imparted to 
the transmitter placed in a second circuit, or condensers having 
three or more plates may be used. To overcome electro-static 
induction, along line is divided into convenient sections, each of 
which can be spoken over with ease, and a suitable translating 
apparatus such as described above placed at the end of each 
section. To destroy the effects of electro-dynamic induction from 
neighbouring conductors in a single telephonic conductor, (1) an 
ordinary induction coil is inserted with its primary of small re- 
sistance in circuit with the line at each end, and its secondary in 
circuit with the receiver, (2) or a two-plate condenser of small 
capacity is inserted at each end of the circuit, or (3) shunts or 
derived circuits at each end divert ‘a portion of the received 
currents to earth before reaching the receivers. (March 1, 1883). 


1116. Gas Engines: R. Steeland H, W. Whitehead, 
Leeds. (6d. 4 Figs.J—The pistons are made of a hollow 
cylindrical form and are closed at their outer ends. The piston 
may be fitted with ordinary rings. In its outward stroke it draws 
into the cylinder the explosive mixture of gas and air, and on its 
inward stroke the whole of the mixture passes from the cylinder 
into the hollow piston. The construction of the piston a is clearly 

















shown in the illustration. Apipe or passage 5 conveys a portion 
of the compressed mixture out of the hollow piston to the igniter 
m. The gas and air are mixed in a chamber, being admitted 
preferably through a separate port in the valve that admits the 
explosive mixture to the cylinder. To open the exhaust valve na 
lever, mounted in a suitable position, comes in contact witha 
movable catch in connection with the slide valve and operates 
the exhaust valve. (March 1, 1883). 


1118. Rot: Engines and Governors, &c.: T. A. 
Hearson, Blackheath, Kent. (8d. 9 Fiys.)—A cylinder after 
it has been truly bored is divided into two or more compartments 
by radial sectors secured to the cylinder at the ends and at the 
cylindrical surface by bolts so as to provide steam-tight divisions, 
and is mounted upon a shaft. The sectors extend far enough into 
the cylinder to touch a comparative large boss secured to a hollow 
shaft extending through the cylinder cover at one end, the joint 
being made by Ramsbottom rings and compressed packing. 
Piston sectors extend radially from this boss, one into each 
division of the cylinder and touch the cylindrical surface and the 
ends of the cylinder. Cranks are formed on both the hollow and 
main shaft, and the cranks are coupled together, so that whilst 
the cylinder revolves at a uniform speed the piston revolves with 
a varying speed alternately faster and slower than the cylinder. 
Steam is admitted at suitable intervals between the sectors and 
the radial pistons which have, as described above, a reciprocating 
motion relatively to one another. The governors described in the 
provisional only are not claimed. (March 1, 1883). 


1119. Decoration of Wood and Apparatus to be 
Used for this Purpose: H. Saunders and S. Comber, 
Brighton. (6d. 8 nd peg gone of wood isheld in position 
by yielding supports over a heated bed or pattern surface, is then 
by the action of the press brought into contact with the pattern 
surface, and is finally removed from contact therewith. (March 1, 
1883), 


1121. ‘Obtaining Materials and Elements to be 
Used in Constructing and Working Primary Voltaic 
Batteries :.D. G. Fitz-Gerald and T. J. Jones, London. 
(4d.]—In the anode i pa of an electrolytic cell are placed 
plates of lead, preferably of highly porous structure, or covered 
with an oxide or insoluble salt of lead. In the cathode compart- 
ment is placed an oxide or salt of lead or carbon fragments mixed 
with sulphate of lead orinsoluble salt of lead. The cathode may 
be carbon or a metal, such as lead or tin, surrounded with a salt of 
lcad or tin. The electrolyte is preferably sulphate of ammonium 
acidified with sulphuric acid or alead salt dissolved in acetate of 
ammonia, or inthe cathode compartment it may be a solution of 
a metal such as tin. The materials may be obtained by the electro- 
lysis of a chromate ; chromic acid, and a reduced metal being ob- 
tained. (March 1, 1883). 


1122. Secondary Batteries or Accumulators: D. G. 
Fitz-Gerald, London. (6d. 3 Figs.|—Secondary batteries : 
A sheet of lead punctured over one or both surfaces by means of 
needle points is covered by a network of impervious material 
(such as Prout’s glue or charakite) stamped out from sheets and 
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applied to the hot lead plate so as toadhere to it. If both sides of 
the plate are covered, the apertures of the coverings should pre- 
ferably coincide. This plate may be bent toa U shape, and spongy 
lead (which may be prepared as in the preceding specification) is 
inserted between the arms, and the whole subjected to pressure. 
A central plate prepared as above may also be inserted between 
the arms of the U plate, and the central plate may be extended 
to the sides and bottom of this plate, the metal of which is dis- 
pensed with, (March 1, 1883). 


1123, Manufacture of Maize Starch: J. M. 
Harley, Paisley. (2d.}]—The starch after draining is cut up 
or divided and placed in a stove and dried in an atmosphere of 
steam. (March 2, 1883). 


1124. Mechanism for Controlling the Steering 
Gear of,and Applying Brake Power to, Velocipedes: 
A. Burdess, Coventry. [6d. 9 Migs.|-The steering rod 
actuates a screw spindle operating the steering gear, and renders 
it impossible for the steering rod to move out of position. The 
brake is ‘* put on” by a screwed spindle. (March 2, 1883). 


1125. Machinery for Stamping, Embossing, and 
Colouring in Relief Envelopes, &c.: E. Sturge, Lon- 
don. (6d. 3 Figs.)—The steel die is carried on a radial arm, 
and by a cam and lever connection is taken from the working 
apparatus under the centre of a lever press containing the counter- 
part of the die. A brush or felt roller prov ided with an elastic 
spring is used for inking, the die being wiped by a rotary table. 
(March 2, 1883). 


1127.* Insulating Wires for Electrical Purposes: 
w. A. Phillips, London. (2d.)—Conduetors: A strip of 
gutta-percha or other insulating material is employed to cover 
the conductor longitudinally, and at the same or a subsequent 
operation the coated conductor is covered or braided with cotton 
or other thread, and afterwards passed through melted ozokerit, 

raffine, or wax, The ‘gutta-percha covered conductor is passed 
through a heated chamber to insure the joining of the edges of 
the strip. The insulation may be protected by jute, hemp, or 
asbestos. (March 2, 1883). 


1128. Devices or Apparatus for Shaopening, + 
Pointing Pencils: B. 5S. Cohen, London. [6d 3 Figs.) 
—The pencil sharpeners are made with one or more springs 
so as to hold pencils of different sizes. (March 2, 1883). 


1129. Velocipedes: J. D. Ellison, Coventry. [6d. 
$ Figs.|—By means of a handle, the chain wheel can be released 
from the pins of a clutch sliding on the shaft and a double-toothed 
wheel thrown into gear with! teeth ,on the chain wheel and a 
wheel fixed by the aforesaid pins on the shaft. (March 2, 1883). 


1130. Metal Rollers for Printing Fabrics: C. J. 
Appleton, Salford. [2d.)—The metal rollers are engraved or 
etched in the usual manner and coated with a thin electro-deposit 
of nickel. (March 2, 1883), 


1131. Apparatus for Balancing, Securing, and 
Fastening ——s Window Sashes: J. B. Adams 
and J. Telford, Liverpool. (6d. 12 Figs.|—The sashes 
are balanced by a weight on one side and a holding up device to 
prevent binding on the other side. Relates also to means for 
na the sash. (March 2, 1883). 


1132. Tools and Machines for Screwing and 
Cutting off Metal Pi and Tubes, &c.: W. and J. 
Maiden and E, F. wiley, Hide, Cheshire. [éd. 
9 Figs.]—The tools, which may be used for other purposes, are 
mounted in V grooves in a face plate, and, by having a starwheel 
at the extremity of a spindle geared to the feeding screw to come 
in contact with an adjustable stud in the framework, the feeding 
up tool can be adjusted and |performed self-actingly. Screwing 
dies may be mounted in a suitable guide box bolted to the re- 
volving face plate. (March 2, 1883). 


1133. Apperetns for the Manufacture of Spools or 
Bobbins: F. Wirth, Frankfort-on-Main. (4. Abegg, 


Laufenburg,'Germany.) {6d. 3 Figs.|—The spools are made of 
paper tapes coated with blood albumen soaked in water, strained, 
coiled on a mandrel, and finished. Egg albumen is used for 
glueing the plugs or bushings to the spools. The conical part of 
the spool is ground on the same machine that bores it. Discs may 
be screwed on to the end of the spools. (March 2, 1883). 


1134.* Velocipedes: H, T. Davey, London. [2d.)— 
The framework and seat is so arranged that by means of cranks, 
pedals, or levers a much larger wheel fitted with cogs for gearing 
and imparting motion is employed than is usual, the speed of the 
road wheels being thus increased. (March 2, 1883). 


1136. Steam Engines and Boilers for the Same: L. 
Perkins, London. [ls. 15 Figs.)—Refers to Specification 
168 of 1880. The high and low-pressure cylinders are arranged in 
a line at right angles to the crankshaft, the lower pressure 
cylinders being on either side of the high-pressure. The piston 
rods of the three cylinders are connected to one triangular con- 
necting rod, the central rod being connected to the centre of the 
base, the outer ones being connected by short links to the ends of 
the base. The apex of the triangle is jointed to the crankpin. 
Lifting valves for each cylinder open into a long cylindrical sleeve, 
through which passes a spindle made to fit the sleeve, by means of 
packing rings, between the steam passages. A rod carrying an arm 
extends from each valve and the arm bears upon a cam surface on 
the spindle, which is preferably connected by a rod to the strap 
of an eccentric arranged so that it can be shifted sidewise at right 
angles to the shaft, so as to reverse the engine. The steam passes 
from the high-pressure cylinder intoa medium pressure cylinder 
below it, then into a reservoir, and to one of the low-pressure 
cylinders, and into another reservoir to the other low-pressure 
cylinder. Spindles are packed by forcing the packing material 
into a groove through a passage leading to the exterior of the 
sleeve, or the packing ring may make more than one complete turn 
round the spindle. The boiler consists of an assemblage of tubes 
inclosed within a casing of non-conducting material; the space 
above the firebars is left open, except that tubes are ranged round 
the sides of the non-conducting casing. The width of the casing is 
greater at the bottom than at the top, the sides of the firebox 
sloping inwards. (March 2, 1883). 


1137. Construction of Breakdown Guns and Safet 
Apparatus to be Applied to Guns Generally: w. 
Nobbs, London. [6d. 7 Figs.|—Relates to an arrangement of 
parts for effecting the ejectment of exploded cartridges, and if one 
cartridge only of a double-barrel gun be exploded, for retaining 
the unexploded cartridge to its barrel, and to means for locking 
the tumbler or hammer and the sear of guns, and preventing their 
discharge otherwise than by pulling-the trigger. (March 2, 1883), 


1138. Apparatus for Giving Alarms or Signals 
&e,: A.M. Gibson, Ravenstonedale, Westmoreland, 
6d. 10 Figs.|—The alarm is sounded by the action of compressed 
air on a whistle or other alarm, the compressed air being retained 
ina cylinder and released on pulling the ordinary cord placed 
along the side of the carriages. An indicator is arranged to show 
from which carriage the alarm is operated. A portable apparatus 
ea wine the cylinders with air is also described. (March 2, 


1139. Apparatus for Indicating, Controlling, and 





Regulating the Flow of Electric Currents for Light- 
, &c,: P.R.Allen,London. (67. 5 /igs.J—Current in- 
dicator ; The object is to automatically indicate at the central sta- 
tion the extinction of a lamp or lamps, the closing of a switch or 
switches, or other alteration in the translating devices which may 
occur in the main circuit. Referring to the illustration, an inde- 
pendent circuit formed by a pair of small conductors @ is run 
throughout the lamps, and a resistance coil a is inserted in this 
circuit at each lamp. The circuit is normally broken, but should 
a lamp become extinguished, the circuit is completed at that lamp. 
Supposing the resistance at each lamp is 4 ohms, and that the nine- 
teenth lamp was extinguished, the resistance in the circuit would be 
4x19= 76 ohms. This resistance is indicated by a ‘‘ Wheatstone 
bridge” arrangementin the circuit. On the passage of thecurrent, an 
electro-magnet b, either directly or by means of an electro-magnet 
b2, puts the contact mechanism connected with the known resist- 
ances of the bridge in gear and causes a bell to be rung. The 
finger c carrying the spring contact may be driven by suitable 
gearing from off the axis of the generator, or by a small shunt 
electro-motor or a spring. As shown, the worm-shaft d is driven 
from the generator and is mounted to turn on a fulcrum, so that 
when an armature on it is attracted by the magnet b? the 
finger ¢ is rotated until the unknown resistance in the circuit 
is balanced and indicated. In another arrangement the magnet 
v2 throws a clutch in gear and causes a shaft, carrying an 
eccentric operating a pawl, to be rotated. The resistance, 
as shown, consists of a conductor bent round the edge of a 
slate disc. The disc may be rotated instead of the arm c. 
Where the lamps are extinguished automatically or by hand 
corresponding resistances may be thrown in the measuring arm of 
the bridge, or the switch which extinguishes the lamp may be 
arranged to prevent the circuit through the conductor a being 
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completed. A galvanometer or electro-dynamometer may be 
employed in place of the bridge and the earth may be used asa 
return, 
made to effect the circuit of the conductors a instead of the acci- 
dental extinction of the lamps. Automatic switch: This indicat- 
ing circuit may be employed for controlling switches placed on the 
lamps. Each lamp is fitted with switches constructed on the 
principle of the “letter lock,” each switch forming a different 
combination actuated by an electrical escapement, a succession of 
impulses being passed through the circuit until the requisite com- 
bination has been arrived at and then a direct current is sent 
through which causes an electro-magnet to act and release the 
particular switch and may cause all the combinations to be put back 
to zero. Instead of a letter lock arrangement, a pin barrel or a 
“* Diggles’s” chain used in fancy pattern weaving may|be employed. 
By employing a polarised magnet the switch may be actuated in 
either direction. In order to change the distribution of the cur- 
rent at any desired time the switch is set overand prevented 
from flying back by a pawl or catch released when the hands of a 
clock come round to a certain position. To effect this, a recessed 
cam may be used in combination with an ordinary ‘‘alarum me- 
chanism.” To actuate a number of switches from one clock a 
series of contact pins completing a local circuit and actuating the 
various switches may be employed. Current meter: A train of 
wheels resembling the dials of a gas meter orspeed counter mayjbe 
employed with the clock switch and be held in gear with the clock 
by an electro-magnet when the current is flowing to the consumer, 
a record of the “‘lamp hours” being obtained. (March 2, 1883). 


1140. Machine for Shaping, Slotting, Planing, 
or otherwise Wor 4 Metals, &c.: P.R. Allen, Lon- 
don. [10d. 18 Figs.J—A variable adjustable stroke and return 


of the tool is given by means of screws or of a screw with threads 
in the reverse direction, half nuts alternately engaged with the 
respective screws, The reversing is effected by means of eccentric 
pegs inserted in holes in the saddle striking against an arm. An 
adjustable head-piece is described for giving an adjustable circular 
feed to the tool, and also an arrangement for securing the feed at 
the proper time. (March 2, 1883). 


1141. Fastenings for Bracelets, &c.: J. Hirst, Lon- 
don. (6d. 4 Figs.]—The bracelet is fitted with a coiled spring 
mounted upon the joint pin so as to render it capable of closing 
automatically. Asafety snap consists of a slotted tongue having 
two notches formed in the upper edge and provided with a lever 
arm and knob to release the catch. (March 3, 1883). 


1142. Manufacture of Grooved Tyres for Wheels: 
G. Davies, Manchester. [6d. 6 Figs.)—An ordinary form 
of channel iron is first rolled, and each angle is rolled separately 
by means of conical rollers so as to form a dovetail groove. Modi- 
fications are described. (March 3, 1883). 


1143.* Driving Belts: A. Carney, Glasgow. (2d.)— 
Chain belts are constructed with flat metallic links introduced at 
intervals in the width of the belt, and are of somewhat less depth 
than the leather links (March 3, 1883). 


1144. Preparation of Agents to be Used in the 
Treatment of Sewage, &c.: W. C. Sillarand J. W. 
Slater, London. [4d.)—A solution of sulphate of alumina or sul- 
phates of alumina and iron are mixed with a solution of chloride of 
calcium, Sulphuric or muriatic acid is added to the deposit 
obtained by treating sewage with salts of alumina. (March 3, 1883). 


1145. Apparatus for Utilising the Exhaust Steam 
of Steam Engines: H. J. Haddan, London. (A. Zailm, 
Rotterdam). (6d, 2 Figs.|—The exhaust steam is conducted by 
a pipe to one end of a tube open at the other end and surrounded 
by the steam supply pipe. The tube is open towards the valve 
chest and communicates with the outer tube at the other end by 
a valve closed by the steam pressure and with the exhaust pipe 
through a second valve. The tube may contain a counterweighted 
piston. The supply steam produces a suction around the lower 
edge of the tube. (March 8, 1883). 


1147.* Automatic Signalling Apparatus for Rail- 
ways: H. J. Haddan, London. (L. Vérité, Beauvais, 
France), (2d.)—A pump actuated by the deflection of the rail 
operates a piston actuating a commutator, which closes an electric 
circuit operating an indicator. (March 3, 1883). 


1148. Apparatus for Dressing Stiff Net, &c.: G, 
Marwitz, London, ‘G. H. Gruner, Dresden). (4d. 3 Figs.J— 


The alteration of the switches or commutators may be | 





The fabric is starched, stretched on a frame provided with screws 
for opening it out, and with wheels running on rails, placed in a 
steaming chamber and dried. (March 3, 1883). 


1151. Hoists or Lifts: J., J., T., and D. Barker, 
Oldham. [6d. 2 Figs.)}—When the cage is ascended and the 
hoist well doors are closed, the attendant in order to open the 
door upon any floor presses a spring finger in and forces a bobbin 
or collar into a groove on a vertical pillar between the floors, and ° 
causes it to revolve, raising weights attached to the door, and allow 
the door to descend and open a passage into the cage. The groove 
in the pillar is cut right hand for one half and left hand for the 
other half. (March 3, 1883). 


1152. Apparatus for Generating Motive Power, 
&c.: R. llewell, Blackburn. (6d. 11 Figs.)—Steam is 
suddenly generated in a small intensely heated space from a small 
quantity of liquid injected at each stroke and is admitted to act 
upon the piston by suitable valves and cut off at an early point of 
the stroke. Several arrangements are described. (March 3, 1883). 


1153. Attaching Door Knobs to their Spindles: 
A. Varah, Sheffield. {4d. 4 Figs.)—A disc is screwed on the 
free end of the square spindle, and the loose knob is then placed 
on the spindle, projecting pins on the disc passing into holes in a 
plate at the end of a knob. A ferrule or ring screws on to the 
plate, and is contracted over the disc so that it cannot be drawn 
off the spindle, (March 3, 1883). 


1154. Smokeless Stoves, &c.: R. E. Cox, London. 
[6d. 3 Figs.}—A gas supply pipe provided with suitable burners 
is fitted at the bottom of the grate, which is filled with coal and 
lighted, the coal and gas being burned together. (March 3, 
1883). 


1155. Producing Imitation “Guipure d’Art” Lace 
in Twist Lace Machines: A. Mosley, Nottingham. 
(6d. 7 Figs.|—The thread in both guide bars, such as are used in 
making combination lace, are acted upon by pickers or jacks 
operated by the Jacquard, the guide bars being operated by cams 
at the right-hand end of the machine, so that they fall to the left 
when the carriages are at the back, and rise to the right when the 
carriages are at the front of the threads. Two other guide bars, 
placed between the spool guide bar and warp bar, and in front of 
the spool bar, are employed, and are actuated by cams at the left 
hand end of the machine. A stop bolt operated by the Jacquard 
prevents the spool and warp guide bars from moving, and allows 
their cams to cause them to move asrequired. (March 3, 1883). 


1156.* Electric Incandescence Lamps: A. M. Clark, 
London. (J. M. A. Gerard-Lescuyer, Paris). (2d.j—Incan- 
descence lamp : Two carbons are tightly fixed in tubular sockets 
of carbons tightly bound by ligatures of copper to the upper ex- 
tremities of platinum conductors, formed with loops so as to act 
as springs and sealed in the neck of the bulb, and press upon the 
opposite faces of a carbon disc grooved around its circumference 
and held in position by a platinum support. The lamp is supported 
by means of a hook secured to an insulating block and engaging 
with an eye on the platinum wire supporting the disc. The ter- 
minals are secured to the block and connected to eyes on the 
platinum conductors by copper hook-shaped springs pressing out- 
wards. (March 3, 1883). 


1157. Steel Making and other Furnaces: F. W. 
Dick and J. Riley, G ow. [6d. 4 Figs.|—Referring to 
the illustration, which represents one modification in vertical sec- 
tion, the steel-making furnace 5 is circular, and occupies a middle 
position with respect to four regenerative chambers, arranged in 
two pairs which are on opposite sides, and consist each of a gas- 
heated chamber, and an air-heating chamber 7. Each chamber is of 
cylindrical form, and has an outer iron or steel shell lined with 
firebrick, the interior being filled with brick checker work. The 
flues 10 for leading the combustible gas and air to the chambers, 


















































and for leading away from them to a’chimney, the products o 
combustion, are formed below the chambers. The communications 
between the chambers and the furnace are at the upper part, and 
consist of short curved flues 11 from the air chambers, and flues 12 
from the gas chambers, and a single inlet 13. The covers 14 are 
removable, being formed of firebrick supported by an angle iron 
ring and an angle iron channel piece. The furnace 5 is built upon 
iron bars 16 over an open space, and is provided with two diame- 
trically opposite working doors at right angles to the two ports 13. 
The movable cover 19 may be lifted by means of cranes as shown. 
In another modification the regenerative ‘furnaces are elevated so 
that the flues 11 and 12are connected to the bottom of the chamber. 
(March 5, 1883). 


1158. Date Indicator: G.H. T. Hawley, Bromley, 
Kent. (6d. 3 Figs.|—Consists ofa tape and figure scroll mounted 
on and actuated by horizontal and vertical rollers working in suit- 
able bearings furnished with guides and stretchers, and fitted in 
an outer case provided witha fixed or movable backboard and face 
plate. (March 5, 1883). 


1159.* Apparatus for the Evaporation of Liquids 
and the Extraction of Solid Matters therefrom: A. 
Bell and J. H. Lewis, Manchester. (2d.)—A fan is pro- 
vided with a jacket, with an endless chain of buckets working 
therein, and with an arrangement of scrapers for cleaning the 
sides and bottom. Steam coils with travelling scrapers are em- 
ployed to prevent incrustations. (March 5, 1883). 


1160. Disintegrating Apparatus for Flour Mills: 
C. Pieper, Berlin. (4. C. Nagel, R. H. Kaemp, and A, 
Linnenbrugge, Hamburg). (6d. 5 Figs.}—Fan blades are fixed 
either on the edge of the rotating disc carrying the beating pins, 
or on the shaft of the same, a channel of increasing width 
encircling the fan blades and provided with orifices admitting 
air between the beating pins and the fan blades, and conveying 
the grist produced to its place of destination. (March 5, 1883). 


1161.* Felted Fabrics, &c.: F. Marriott, Birstall, 
Yorks, [2d.]—Narrow troughs are placed upon the feeder sheets 
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gga of different shades being supplied to them. (March 5, 


1168. Apparatus for the Treatment of Pulmonary, 
Cutaneous, and other Affections: J. T. Dann, Lon- 
don. (H. Wartmann, Urniisch, Switz.) (6d. 12 Figs,]—Relates 
to apparatus employed forindividual or collective inhalation, for 
P ucing medicated hot air, vapour, or steam baths for irriga- 
ion, fumigation, &c. (March 5, 1883). 


1164. Manufacture of Handles of Fish and other 
Table Knives and Forks: R. E. Sawtell, Sheffield. 
6d. 9 Figs.}—The handle is formed by first casting two opposite 
sides or edges thereof with the bolster and a cross or end piece, aad 
applying scales to the other sides or surfaces to complete the form 
of the handle. (March 5, 1883). 


1165.* Ap tus for Harvesting, &c.: E. Ca- 
venagh, S ‘ord. [(2d.]—The stack is built around a skeleton 
centre and pipes or tubes radiate from this to the outside of the 
stack. Dry air is then forced into the stack. (March 5, 1883). 


1172. Soomrtas and Finishing the Eccentrics on 
Crankshafts of Locomotives or other Engines, &c.: 
F. Holt, Derby. (Sd. 


15 Figs.]}—A disc of metal is secured 
by set screws or otherwise to each end of the crankshaft, and 
centre holes are formed in the ends which correspond respectively 
with the centresof the eccentrics to beturned. The shaftis rough 
turned where the eccentrics are to placed, and the eccentrics 
are cast on by means of mould boxes, the crankshaft being suit- 
ably supported during the process, (March 5, 1883). 


1173. Appliances for Heating Steam and other 
Boilers by the Combustion of Gas: W. H. Thompson, 
L. er, and J.M. Porter, Leeds. [6d. 5 Figs.)— 
The flues are divided into a number of narrow flues running 
transversely to the length of the boiler and are heated by gas 
flames. The gases traverse the length of the furnace flues and 

back through a series of tubes below the furnace flues. They 
hen pass down underneath the boilers and up on each side 
i the divisional flues and to the general flue. (March 5, 


1174.* Paving Roads and Ways with Wood, Stone, 
and other Materials: J. Rowley, London. [2d.)—The 
wood paving blocks are in the form of a T, the vertical part de- 
scending between bearers upon which.the side portions rest and 
which are placed on a foundation of concrete. (March 5, 1883). 


1176.* Apparatus for Drying Skins, Woven'Fabrics, 
&c., by Means of Currents of Warm or Cold Air: E. 
Ed London, (0. Lumpp, Lyons, France). (2d.J}— 
The air in the chamber containing the skins, &c., is circulated 
(ascending at the centre and descending at the sides) by means of 
a series of blades set in a vertical central revolving shaft, (March 
5, 1883). 


1177. Coast Life-Boats, &c.: W. M. F. Schneider, 
London. (6d. 12 a channels or scuppers are arranged 
80 as to facilitate the discharge of water from within such boats, 
and are provided with self-acting valves to control the discharge. 
aa also to the general construction of the boats, (March 5, 


1179. Roller Mills: H. Simon, Manchester. [6d. 
6 Figs.)—In a feur-roller mill, the rollers are put in two planes 
inclined at an angle of 45 deg. towards the horizon and intersecting 
each other at a right angle. For regulating and altering the dis- 
tance of the rollers a hollow socket is formed on the other end of 
the arm carrying theadjustable roller and is provided with a screw 
spindle. A helical spring is arranged within the socket between its 
end surface and an adjustable screw nut on the screw spindle. The 
end of the screw spindle screws into a sleeve, the outer surface of 
which has a screw thread of slightly different pitch working in a 
fixed screwed bush. Themovable grinding roller is thrown out of 

r by connecting the screw-adjusting gear to a crankpin or 
eccentric held in one position by a catch and urged in a contrary 
direction by a spring, the catch being in its turn held by a lever 
operated by acam on a spindle, sothat by turning the spindle the 
catch is rel d. Arrang ts for throwing one or other, or 
both sets, of the rollers out of gear by means of two cams ona 
spindle operated by turning the spindle in different directions, 
and for stopping the rollers on the diminution of the supply by 
balancing the happer or springs or a weighted lever which draws 
a clutch through which the rollers are driven out of gear, are de- 





scribed. (March 5, 1883.) 
1180.* Instrument for Measuring Distances: J.T. 
Whish, Southsea, Hants. (2d.]—Relates to an instrument 


for measuring the distance of an object situated at the apex of a 
triangle, the base of which is very small. (March5, 1883). 
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Essex. (8d. 9 Figs.J—Arc lamp : The long ro of a brake 
lever is attached to a spring armature operated by a shunt electro- 
magnet, and controls the feed of the upper carbon. Figs. 1 and 2 
are respective side and front elevations. The short end of the 
ever, pivotted to the metal frame which is in connection with the 
positive current, is connected with or forms a brake fitting against 
the upper carbon-holder c. The flexible spring armature e is 
drawn towards the electro-magnet sometime before it exerts suffi- 
cient pullon the lever toremove the brake, and also retards the 
release of the leverarm. A small platinum spring is fitted to the 
end of the long arm of the lever and makes contact, when the arc 
is normal, with an adjustable spring stop. The springs serve to 
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keep the contact bright by causing a rubbing action. An adjust- 
able spiral spring is connected to the long arm of the lever. 
Normally the current flows through the frame lever and platinum 
spring contacts, to the upper electrode ; a branch current passing 
from the spring contacts round the shunt magnet d tothe return. 
A differential solenoid or electro-magnet j applies, by means of its 
core or armature, a variable restraining force upon the frame lever 
tending to put the brake on. A pair of platinum contacts /, 
which, when caused to make contact by the attraction of the 
solenoid j on its core, complete the circuit through the magnet d, 
may be substituted forthe spiral spring. A spiral spring attached 
to the long arm of the frame lever and adjustably secured to one 
end of a bell-crank lever linked to the core of the solenoid j may be 





employed, so that should the intensity of the main circuit suddenly 
increase, the brake will be retained in action. The lower carbon 
may be drawndown to strike the arc by means of a diffe- 
rential solenoid or magnet. (March 5, 1883). 


1183. Joints of Perambulator and Carriage Hoods: 
J. Collett, Olton, Warwick. [6d. 10 Figs.|—Consists of 
two rods jointed together at their inner ends, the outer end of one 
rod being jointed to the hood and the outer end of the other to the 
body of the carriage. The joint consists of a single knuckle on 
one rod, turning between two knuckles on the other, a rivetted 
axis passing through the three. (March 5, 1883). 


1184. Apparatus for Regula’ the Speed of En- 
es Used for Dri D 0- es for Elec- 

c Lighting, &c.: P. W. Willans, Thames Ditton. [67. 

4 #igs.|—An iron core is drawn further into the coils of a solenoid, 
against the resistance of a spring, as the current increases, and is 
connected toa piston or other valve controlling the supply of steam 
or other fluid under pressure to a cylinder in which works a piston 
connected with the throttle or expansion valve of the engine. The 
apparatus is so adjusted that anywhere with certain limits in the 
position of the core the normal or a given current balances (or 
nearly so) the pull of the opposing spring. The illustration shows 
one arrangement, the iron core B of the solenoid A being connected 
with a piston valve P, working inside the piston P!. The hollow 
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piston rods N pass through the ends of the cylinder X and are con- 
nected by the rod F with the throttle or expansion valve. The 
fluid pressure is admitted by the pipe S and es around the 
annular space formed by the two pistons of the valve P, and to one 
or the other side of the piston P! by the passages K (one of which 
is indicated by the dotted lines only). The piston P' in this case 
follows the movement of the piston valve P. In a modification 
the piston working the throttle valve, the piston valve, and the 
core of the solenoid are connected to different points in a bar, the 
piston valve working in a separate valve box. The different 
movable parts may be balanced by a weight. The centre of the 
solenoid core may be normally either nearly at the centre of the 
solenoid or near the end of the solenoid. (March 5, 1883). 


1187. Feed Motion of Circular Sawing Machines: 

N. binson, Rochdale. [6d. 2 Figs.)—A shaft driven 
by coned pulleys carries a worm gearing with a wormwheel on a 
shaft, to which a bracket carrying the feed motion is hinged by 
means of projections on its lower side. This shaft transmits its 
motion to a vertical shaft by means of a bush sliding on a key on 
the shaft, and carrying a bevel-wheel gearing with a bevel-wheel 
revolving in a bearing in the bracket carrying the feed motion. 
The feed rollers are operated from the vertical shaft. (March 6, 


1188.* a for the Manufacture of Chloride 
of Lime: . C. Glaser, Berlin. (J. Fehres, Buckau, 
Germany). [4d. 2 Figs.J}—Chlorine gas is caused to enter the 
upper part of a cast-iron vessel coated inside with red lead, and 
into which is introduced at the top a continuous stream of hydrate 
of lime, the lime being fed into a perforated receptacle into which 
a blast of air is admitted. The lower end of the cylinder terminates 
in a conical chamber. (March 6, 1883). 


1189. Runners of Umbrellas and Parasols: J. 
Imray, London, (J. B. Wilson, Philadelphia, U.S.A.) [6d. 
16 Figs.}—A spring lever having sloped shoulders to catch on 
studs fixed on the stick is mounted on a notched sleeve of the 
runner. (March 6, 1883). 


1191. Construction of Chimney or other Flues, &c.: 
W.G. Hudson, Manchester. (6d. 5 Figs.)—The bricks are 
formed with three sides rectangular and the fourth side is formed 
with a curve in a portion of its length forming a segment of a 
circle aceording to the size of the flue. On placing four such 
bricks together a complete circular hole is formed in the centre of 
them. Two or more circular flues may be formed in the same 
mass of brickwork. If an inclined flue is required the edges are 
bevelled. (March 6, 1883). 


1199.* Vacuum Boxes for Paper-Making Machines: 
H. Schofield, Sheffield. (2d.)—A trough extends the whole 
length of the front and back internal surfaces of the box, and is 
provided with a copper roller which carries the wire (used for 
carrying the wet pulp) clear of the box sides. The troughs are 
kept nearly full of water. (March 6, 1883). 


1200.*_Lamps for Velocipedes, &c.: H. Markham 
and T. Brettell, B ham. (2d.]—The loose barrel for 
gripping the axle is provided with a hinge for opening, and 
is held close by a thumb-piece. The lamp is suspended from seats 
at each end of the barrel. The wick is raised by a screwed rod 
with a milled button. (March 6, 1883). 


1202. Electric Arc Samge : E. and A. E. Jones, 
London, [ls. 12 Fiys.}—Arc lamp: The illustration is a dia- 
gram view showing the feed regulating mechanism in its simplest 
form. The positive carbon holder A slides within a tube and 
makes electrical contact therewith by means of copper springs, a 
guide preventing it turning within the tube. The flexible cord E 
passing over pulleys serves to support the electrodes, the upper 
one being suitably weighted. On pulling the cord in the direction 
of the arrow the carbons will be separated, and will approach if the 
cord is rel e cord is pulled in the direction of the arrow 
to strike the arc by means of the action ofa differentially wound 
solenoid K on its soft iron core pivotted to one end of a lever N 
mounted on a fixed fulcrum, and having on its shorter arm a 
gripping piece P of hardened steel or glass. Pivotted on the fixed 
fulcrum is a small lever Q carrying a second gripping piece R 
held up by a spring, the cord passing between tke two gripping 
pieces. On the passage of the current the core will be drawn in 
and the arcstruck, and asthe current increases in the shunt coil 
of the solenoid, the carbons will be fed towards each other, the 
pressure being gradually released from the cord E. Should the 
current through the carbons cease, the lever N completes a circuit 
through the carbon pieces U and a suitable resistance. In the 





lamp shown the flexible cord is passed round a pulley secured to 
the lower carbon-holder, and is attached to a fixed point, the trave] 
of the lower carbon being thus one-half that of the upper. Two 
differential solenoids — their cores united may be employed 
to actuate the lever N, the long arm of the lever resting upon a 
knife edge carried by the piece connecting the cores. The extent 
of the upward movement of the link Q is limited by a screw stop. 
The gripping piece P may be arranged to press the cord against 
and between two pieces R on the small lever. If only the upper 
carbon-holder is movable, the feed regulating lever is forked to 
receive a train of wheels and rocks on pivot pins. A shaft mounted 
so as to be easily capable of rotating extends between the forked 
armsand carries toothed wheels mounted ave hg gearing into 
teeth on the rods carrying the upper carbon-holders. Each wheel 
carries a pawl gearing with a ratchet wheel fast on the shaft. A 
wheel fast on the shaft gears with a train of wheels, coutrolled by 
a starwheel and an air brake. An adjustable stop on the frame jy 
arranged below the starwheel. The lever is operated by a differen. 














tially wound electro-magnet, provided with two pole-pieces, the 
one nearest the coarse wire being inclined upwards, and acting on 
one fork, and the other nearest the fine wire being inclined down- 
wards, and acting on the other fork of the lever. The lever is 
balanced by an adjustable threaded weight, and its motion is 
restricted by two stops. The toothed rod of one of the upper 
carbons is held out of action by a detent engaging in its teeth and 
secured to a rockshaft held to its work by a weighted arm, the 
detent being disengaged by a rod operated by a button on the first 
carbon-holder, and acting on an arm on the rockshaft. On the 
passage of the current the lever is attracted upwards by the 
upwardly inclined pole, and the starwheel and train being lowered 
will engage with the adjustable stop below it and lock the train, 
and the further movement of the lever will carry with it the rods 
and strike the arc. When the train of wheels is unlocked by the 
action of the downwardly inclined pole raising the starwheel and 
train, the wheels engaging with the rods will be free to rotate, the 
one rod will, however, be retained by the detent, and the other 
will be fed forwards to shortenthe arc. (March 6, 1883). 


1206. Manufacture of Pumps for Drawing Beer 
&c.: T. Woollerton, Leicester. (6d. 1 Fiy.|—The plunger 
or bucket of the pump descends sufficiently to cover an oblong 
slot at the side ot the barrel by which the beer enters, At the 
m= of the barrel is a screwed removable cap. (March 6, 
883). 


1208, Galvanic Batteries: T.Slater, London. (2/.) 
—Secondary batteries: The electrolyte for the cathode consists of 
a mixture of quicklime slaked with a saturated solution of bichro- 
mate of potash and nitrous or nitric acid, or a saturated solution 
of nitrate of soda or potash, with a pulpy mass of caustic soda or 
potash, dry sawdust and chloride of sodium, and is placed in con- 
tact with the carbon or wrought iron, or suitable metal, which is 
separated from the other pole by a porous diaphragm or pot within 
which is placed a metal suchas zincor a metal coated with zinc, and 
excited by a mixture of caustic soda or potash, chloride of sodium 
and muriate of ammonium and zinc. A small quantity of bitar- 
trate of potash and oxide ef zinc may be added. The electrolyte 
for the cathode may consist of a mixture of molasses or starch 
carbonised by being mixed with nitric or sulphuric acid, to which 
is added sugar, bichromate of > or soda, oxide of chronium 
and freshly slaked lime. (March 6, 1883). 


1209.* Pumps pupils ed in the Manufacture ot 
Artificial Ice: T. D. Ryle, London. (2d.)|—The valves 
are made of conical form and arranged so as to be operated by a 

rtial rotation in the valve casing situated close to the pump ports. 

he valves are hollow and open at the ends, and two or more 
ports in their periphery communicate with the interior, The 
piston rod is packed by cup leathers. (March 6, 1883). 


1211, ee ary for Rifle Practice: F. Clarke, Can- 
terbury. 9 Figs.}—One arrangement consists of one or 
more series of wheeled carriages supporting targets, and mounted 
to run ona light railway being operated by an endless chain or 
rope connections, Two or more tracts may be laid at a more or 
less acute angle to each other in a more or less direct line with 
the firing point. The targets may be supported on a long hori- 
zontal shaft, aud be brought into view singly or in sets, a fender 
constructed in sections ‘being employed te protect the shaft. 
(March 6, 1883). 


1212. Rings for Bong sot Traveller Gpiuning 
Frames: A. M. Clark, mdon. (G4. Jaquith, Maysville, 
Kent., U.S.A.) [6d. 2 Figs,)}—An annular oil reservoir with inlet 
orifices is provided in the upper peripheral edge or flange of the 
spinning ring. (March 6, 1883). 

1213.* pagoresee or Fittings to be Applied to 
Baths: T. adford, Manchester. (2d.)—This consists 
of a chamber having two or more pipes with perforated roses and 
fitted so that the jets of liquid delivered through them impinge 
directly upon one another. The heating apparatus and the 
arrangement for actuating the valve are also described. (March 
7, 1883). 

1219. Lawn Tennis Bats: R. C. Powell and F. 
Thompson, London. (6d. 5 Figs.|—The longitudinal strings 
forming the mesh are laced through a metal bar, which can be 
drawn down (or released) by means of a bolt screwed into the 
stock, and a nut screwed into the stock or sunk into the wood- 
work, (March 7, 1883). 

1223. Dyeing Loose Cotton Black: G. W. von 
Nawrocki, Berlin. (G. Jagenburg, Rydboholm, Sweden). 
{4d.]—The cotton to be dyed is impregnated with a solution of log- 
wood, a quantity of “shading” matter and carbonate of potassium ; 
it is then dried by pressure or in a centrifugal machine, and ina 
ventilated drying chamber, treated with a cold solution of a 
metallic salt, and washed and dried in the usual manner. (March 7, 


1224. Truss for Rupture or Hernia: E. M. Bour- 
jeaurd, London. [6d. 5 Figs.)—A plate of steel, iron, or 
wood is formed to the shape of the lower part of the abdomen and 
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at the middle is fixed by screws a steel main spring pressing 
by each end upon two side springs fixed by hinges secured to the 
plate. Two small catches hold the spring pad while the truss is 
being applied. (March 7, 1883). 

1226. Manufacture of Anchors: C. Mace, Sunder- 
land. [4¢. 6 Figs.|—The several parts of the anchors are cast 
of mild steel sufficiently tough and malleable (or rendered so by 
subsequent annealing), and so disposed in the castings as to 
obviate liability to unequal contraction in cooling. The moulds 
are formed from a pattern of the external shapes of the several 











parts of the anchor, and by means of cores these parts are made 
tubular in section, so that the material shall be uniformly dis- 
tributed ‘so as to cause the contraction to be equal and the an- 
nealing process to act upon every part effectively. The points of 
the flukes may be tipped by reheating and hammering, and sub- 
sequently tempering. Fig. 1 is a plan of an anchor of the Trotman 
type, and Figs. 2 and 3 sections respectively on lines A Band CD, 
(March 7, 1883). 

1227.* Steam Generators: R. G. Rodham, London. 


[2d.]—The generators are constructed in sections, each section 
being composed of a number of water heating tubes screwed at 
either end into connecting tubes. (March 7, 1883). 


1228." ‘‘ Screw Gill Boxes” or Hackle Frames for 
Preparing Wool, &c.: G. W. Douglas, Bradford. 
{2d.]—The ag are conducted by screws having an increasing 
pitch, the ends of the hackle bars of the gills being made angular 

suit the variation of the pitch. (March 7, 1883). 


1230.‘ Apparatus for Setting the Teeth of Circular 
Saws: W.R.G. Roebuck, London. ([2d.]—A pivot slid- 
ing in a dovetail groove in an iron bedplate receives and secures 
the centre of a circular saw so that the teeth project beyond the 
edge of the plate. At one end of the bedplate is fixed a steel bevel, 
the upper side of which is bevelled off to the exact angle required 
by the teeth. (March 7, 1883). 


1232." Construction of Tramways, &c.: E. F. 
Roberts, Stoke Newington, ([2d.)—[Lhe separate lengths of 
a main trough are fitted together by expansion joints and are pro- 
vided with small depositing tanks at intervals. The cable is 
rotated by a horizontal drum rotating ina terminal tank. The 
nipping appliance by means of a screw or lever is made to grip 
the rope. (March 7, 1883). 


1235. Lathes Suitable for Turning Shafts: W. 
Allan, Sunderland. [8d. 9 Figs.!—The driving mechanism 
is mounted between two headstocks which can be moved to and 
fro along the bed and locked in any desired position, and consists 
of a short hollow cylinder supported in bearings and having 
around it a driving wheel, the wheel and cylinder being both split 
into halves locked together by connecting bolts. The hollow 
cylinder is moved in bearings upon a slide which can be moved to 
and fro along the bed, and carries change gearing by which the 
cylinder is rotated. (March 7, 1883). 


1241, Multitubular Steam Boilers: E. Edwards, 
London. (J. J. Godot, Paris). (6d. 5 Figs.}—The circulation 
of the water is caused to take place in independent divisions, sepa- 
rately removable, whilst the boiler can be enlarged as desired in 
any direction. The boiler consists of a horizontal feed-box A, 
upon which are fixed any desired number of distributors B pro- 
vided with holes at their back and front, and adjoining each of 
which is a collector C provided with similar holes. The corre- 
sponding holes in front of the distributors and collectors are con- 
nected in pairs by inclined tubes, one starting upward from the 
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distributor and the other returning upward to the collector, and 
connected by coupling boxes E, each having two holes in front 
and two behind. By means of the front holes in A, B, C, and E 
the tubes can be withdrawn. A perforated diaphragm is placed 
at the junction of each return pipe and collector to separate the 
steam and water. The collectors are fixed to a horizontal receiver 
D connected to a common reservoir G provided with perforated 
partitions M. The water returns by the pipes R tothe feed-box A. 
(March 7, 1883), 


1254. Steam Generators: H. Gerner, New York, 
(6d. 6 Figs.|—The generator is provided with two parallel cylin- 
drical shells communicating with each other and two conical inside 
flues, placed concentrically to, and one in, each shell, in sucha 
manner that the gases of combustion pass first from the wide end 
to the narrow end of the lower flue, and then from the wide 
end to the narrow end of the upper flue. The two conical tubes 
are connected with each other at the back by short upright tubes. 
A firebrick partition is placed behind the firebridge, and is com- 
posed of refractory bricks with openings inclined so that the 
gases pass upwards, and the ashes and soot slide backwards. A 
closed feed water heater is placed at the top of the steam gene- 
rator, and connected with it by pipes, one of which is placed at 
the main level of the water, and the other near the bottom of the 
heater, both being incommunication with generator and the 
lower oneclosed by a valveconnected to a float. The damper is 
gradually closed by the aid of adjustable clockwork and a descend- 











ing weight, the damper being opened and the weight raised o” 
opening the firedoor. (March 8, 1883). 


1261, All Steel m Socket Shovels: T. Sidaway. 
Brierley Hill, Staff. (4d. 3 Figs.|—The shovel is formed 
with the cofor sloping off at the upper part of the blade, the 
blade having been plated with a solid rib down its centre to give 
it extra strength. (March 8, 1883). 


1262. Adjusting Roller and other Axles in their 
Bearings: J. A. A. Buchholz, Twickenham. [8d. 
8 Figs.|—The shafts of rotary cutters are mounted in interlocking 
bearings to which a strain in opposite directions is applied by ad- 
justing screws. Modifications are described and illustrated for 
the dead and live axles of roller mills. (March 8, 1883). 


1322. Governors for Regulating the Speed of Steam 
or other Engines: F. M. Rogers, London. (J. M. 
Gorham, Bucharest, Rowmania). [4d.)}—The pressure in the 
cylinder, or at any point between the cylinder and governor, is 
arranged by means of a cylinder, piston, and rod, so that as the 
— in the cylinder increases the belt driving the governors 
by means of conical ov shall move in the direction which de- 
creases the speed of the governor, the engine being caused to 
move faster as the load increases. The action of the piston is 
steadied by means of a dash-pot. (March 13, 1883). 


1334. Slide Valves, &c.: A. J. Boult, London. 
(W. 7. Reaser and C. R. Stein, Madison, Wisce., U.S.A.) (6d. 8 
Figs.|—Vibrating supports are arranged on opposite sides of the 
valve, and are connected at their upper ends by crossbars pro- 
vided with toothed segments gearing with the teeth of a rack that 
may be used for operating the valve. The upper ends of the sup- 
ports are provided with vibrating bearings, upon which rest hori- 
zontal plates connected by crossbars secured to vertical supports 
— from the valve. The lower bearings of the vibrating 
supports have toothed segments gearing with vertically adjustable 
(for raising and lowering the valves) rack-bars. The curvature of 
the upper segmental bearings of the vibrating support is one-third 
that of the lower bearings. The bearings are secured in position 
by plates having their inner ends curved and projecting over the 
lower segments. (March 13, 1883). 


1362. Manufacture of Colouring Matters and their 
Sulpho-Acids or Salts from Phtalic Anhydride, &c. : 
C. D. Abel, London. (Actien Gesellschaft fiir Anilin-Fabrika- 
tion, Berlin). [4d.]—The yellow colouring matters, soluble in 
spirits of wine, are produced by the action of phtalic-anhydride, 
phlalimide, nitrophtalic, or chloropthalic acids on chinoline and 
pyredine bases. These colouring matters may be converted in the 
well-known manner in sulpho acids, or the sulpho acids of the 
respective bases may be heated with phlalic anhydride and 
chloride of zinc. (March 14, 1883). 


1400. Stud or Button for Fastening the Ends of 
Metal Bale Bands: R. Benwell, Alexandria, Egypt. 
{4d. 4 Figs.|—The stud or button for seeuring the ends is 
formed with an enlarged head eccentrically disposed so as to pro- 
ject beyond at least three sides of the shank. (March 16, 1883), 


1431. Breechlo Repeating Firearms and 
Cartridges therefor, &c.: B. B London. (6d. 
13 Figs.J—Refers to his Patents 884 of 1874 and 4046 of 1880. A 
shoulder near the mouth of the cartridge serves as a substitute for 
the usual rim round the head to prevent the cartridge being driven 
too far into the chamber of the barrel by the blow of the firing pin. 
A cap protector is set in the base of a cartridge soas to prevent it 
being accidentally discharged. Relates also to the construction of 
the cartridge-box in which they are packed at the manufactory 
and served to the soldiers for use in the hoppers of magazine guns, 
and toa portable tool for reloading cartridges. The square end 
of the cartridge-box is made double, and the other end round, 
and the sides of the box are corrugated. (March 19, 1883). 


1433, Ventilated Tap to be Permanently Fixed to 

asks, &c.: T. Peacock and J. S. Sworder, Lough- 
ton, Essex. [6d. 3 Figs.|—The tap is permanently attached to 
the head of the cask, and its projecting part lies within the pro- 
jecting rim. The key is arranged so that it cannot be withdrawn 
until the tap is turned off, and is provided wltb a hollow stem 
communicating with the vent-hole of the tap. A wire can be 
readily passed through the vent-hole. (March 19, 1883). 


1464. Apparatus for Utilising the Currents of 
Rivers, &c., for Propulsion or Motive Power: C.D. 
Abel, London. (NV, Yagn, St. Petetsburg), (6d. 7 Figs.}—An 
endless rope has attached to it at intervals of its length collap- 
sible buckets, such as scoop-shaped flexible discs, held in their 
expanded position by staying cords attached to the rope. The 
endless rope is placed in the river, in the form of a stretched 
loop lying in the direction of the current, each end passing round 
a pulley carried by a floating vessel or stationary structure. 
(March 20, 1883). 


1477. Wrenches or Spanners for Nuts, Bolts, or 
Pipes: F. J. Drewry, Burton-on-Trent. (/. A. Dodge, 
Somerville, and G. R. Marble, Boston, Mass., U.S.A.) [6d.J—A 
movable jaw C is adapted to slide longitudinally upon a screw 
threaded bar D having a screw threaded nut E interlocking with 
the jaw. The bar D passes loosely through the stationary jaw B 





which is patent with two projecting ear pieces serving to guide 
the movable jaw, and between which is placed a hand lever A con- 
nected by a pivot joint to the jaw B. A tooth in thelever A engages 
ina notch in the upper edge of bar D, and when the lever is swung 
as shown in the full lines the jaws are caused to grasp the article 
P. The position of the parts when disengaged from P is indicated 
by the dotted lines. (March 21, 1883). 


1612, Appartus for Cleaning and Lubricating the 
Journals of Car Axles: W. G. Mitchell, New York. 
(4d. 2 Figs.|—Consists of a small apparatus put under the axle 
journal in the oil-box, and having a spool bearing bristles attached 
thereto by a staple and supported on a double concentric spring 
so as to bear and turn against the axle to wipe and oil it. Endless 
aprons may be arranged to bear slightly on the axle to wipe it and 
supply oil to it. (March 30, 1883). 


1819. Steam Boilers: W. R, Lake, London. (4. 
Stollwerck, Cologne-on-Rhine). [6d. 6 Figs.|}—A number of 
tubular compartments are constructed with two chambers firmly 
closed at their outer ends by detachable covers and communi- 
cating with each other by a number of tubes tightly fitted into 
the opposite walls of the two chambers. These compartments 
are arranged in sets above or alongside each other or both, and 
vhe front ends of the different compartments are connected with 


the rear ends of the same by a system of pipes so as to form one 
single large boiler, (April 10, 1883). 


1860. Manufacture of Steel or of pee 
and Steel Suitable for Casting: A. J. it, London. 
(G. W. Francis, iddlesex, Conn., U.S.A.) (4d.]—Steel and 
charcoal tr are melted in suitable proportions and poured 
into moulds and finally annealed, and can then be hammered, 
hardened, and tempered. (April 12, 1883). 


1936. Centrifugal Machines and Manufacture of 
Sugar therein: A. G. Brookes, London. (D. McC. Weston, 
Boston, U.S.A.) [6d. 6 Figs.}—An impervious fan-like charger 
is located within the revolving cylinder, and receives the sirupy 
mass, and discharges it against the wall of the perforated 
cylinder. The charger is connected to the cylinder by arms, and 
the lower end of the cylinder is open at its centre. A plough is 
adapted to be entered into the sugar wall, and is operated through 
the bottom of the cylinder. (April 17, 1883). 


of Iron 


1937. Centrifugal Machines: A. G. Brookes, 
don. (D. McC. Weston, Boston, U.S.A.) [6d. 1 Fig.J)—The 
basket having its entire outer surface covered with holes and 
having a perforated sheet metal lining, is secured by its hub to 
and rotated by a hollow shaft. The spindle A is suspended from 
a bearing B containing a zone-shaped metal packing 6, on which 
rests a collar of the spindle whose upper end is extended through 
a washer, an india-rubber bolster, a larger washer, and into a 
nut. The pulley B? receives the belt which drives the hollow 
shaft and is provided with a brake operated by the lever B4. The 
spindle is reduced at its lower end and provided with two inde- 
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pendent screw threaded portions, above the upper of which 

laced a series of washers d supporting a bushing between the 

ollow shaft and spindle and secured by a nut, below which is a 
loose seat, under which is placed a second set of washers secured 
by nuts. The weight of the machine is thus distributed between 
the two sets of washers. The hollow shaft is provided with a 
screw thread at its lower end, to which is screwed an oil cap nut D 
provided with a tapering foot entering a hole in a ball bearing. 
A spring controlled steadying rod g' is secured to an adjustable 
bracket fixed to the bottom of the stationary casing. The valve 
F of sheet metal and conical is connected with a tube attached to 
a valve supporting collar sliding freely on the spindle and rests on a 
spiral spring supported by a collar E. (April 17, 1883). 


2878. Hydraulic Crank with Variable Eccentric 
Motion: J. C. Muller, Paris. (6d. 10 Figs.}—The revolv 
ing centre, to which the valve rod is ce ted, is ted with 
the rod of a piston or to the body of a cylinder carried by the crank, 
and by distributing the liquid on the two faces of the piston the 
radius of revolution will be variable. The distribution is effected by 
a regulator consisting of a cylinder enclosing a piston between two 
liquid masses. Figs. 1 and 2 show the construction of the regu- 
lator placed near the hand of the driver. The two cylinders A 
contain pistons B solidly united by cross-pieces C. The displace- 
ment of the pistons in their cylinder is operated by means of a 








screw E turning in a nut and governed by the handle G. Each 
cylinder A communicates by two passages D and flexible pipes 
with the ends of the cylinder on the crank, and according to the 
position of the pistons B this cylinder is moved more or less from 
its central position in one direction or the ether, and gives a more 
or less stroke to the slide valve in one or the other direction. 
The flexible pipes are connected with the cylinder by means of an 
annular and a central orifice in an extension of the revolving 
centre, and communicating with either end of the cylinder corre- 
sponding to similar stationary orifices connected to the flexible 
pipe. The cylinders may be filled with liquid by means of a small 
tap J and cylinder or plunger, and valves I opening into the 
cylinders A. (June 7, 1883). 


Machines for Moulding or Shaping Plastic 
Materials: W.R. Lake, London. (0. R. Chase, Boston, 
U.S.A.) (18. 23 Figs.J}—A vertical cylindrical receiver is pro- 
vided with a revolving screw arranged to feed the plastic material 
therein downwards to one or more horizontal screws arranged be- 
neath and working in horizontal cylinders age oe at the dis- 
charge end with a delivery nozzle of suitable shape. If it be 





desired to use two different materials, two vertical receivers are 
employed. A screw provided with a piston may be substituted 
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for the screws. The moulded material may be received on an 
endless travelling apron, The receiving cylinders may be pro- 
vided with a steam jacket. (June 12, 1883). 


3191. Bri Machines: P, Effertz, London. 
{8d. 5 Figs.)}—Comprises an elevator containing a double series 
of spiral knives (right and left-handed) for conveying the clay 
after its reduction and purification by crushing into a receiver, 
from which it is conducted by vessels reciprocating horizontally 
and alternately over the openings of boxes containing rotating 
beaters, and immediately beneath corresponding pistons which on 
descending force the clay from the conducting vessels into beater 
boxes, where itisacted upon by rotating beaters, and distributed 
over large pistons reciprocating vertically in main boxes across 
the top of which slide in and out, trays containing the moulds 
for the bricks, and above these trays are plates which also slide in 
and out, so that the trays being in their closed position over the 
main boxes and the plates also in their closed position imme- 
diately over and in contact with the upper sides of the trays, the 
large pistons of the main boxes rise and force the clay into the 
moulds of the trays, when the trays slide out in one direction 
under dies or pushers, and the plates slide away from the trays 
and moulds in the opposite direction, the dies pushing the bricks 
out of the trays on to rolling tables or endless aprons. (June 27, 
1883). 


3289. Method and Apparatus for Preserving En- 
silage or Food for Cattle: W. R. Lake, London. (5S. ¥. 
Colcord, Dover, Mass., U.S.A.) [6d. 5 Figs.J—Consists (1) in 
combing with a “silo” and apparatus by and through which the 
atmospheric air and other gases contained in the ensilage in the 
silo may escape and the water, juices, and the like be drawn off ; 
(2)in providing means by which chemical solutions can be sprayed 
or distributed amongst the contents of a silo; and (3) in providing 
a device by means of which the temperature of the contents of the 
silo may at any time be ascertained. (July 3, 1883). 

3401. Lock-Nuts and Screw-Bolts: A. M. Clark, 
London. (B. S. Crocker and W. H. Hill, Topeka, and A. 
Monroe, Lawrence, Kansas, U.S.A.) [4d. 6 Figs.|—The bolt is 
screwed, say, with a right-hand thread, and a left-hand thread is 
screwed on the free end of the right-hand thread for a certain 
distance. A right-hand threaded nut is screwed on the bolt first, 
and this is secured by screwing the left-hand threaded nut 
screwed up against it. The meeting surface of one nut may be 
provided with projections fitting into recesses in the other nut. 
(July 10, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


LAUNCHES AND TRIAL TRIPS. 

On Saturday afternoon, October 13, Messrs. Joseph 
L. Thompson and Sons launched from their shipbuilding 
yard, North Sands, an iron screw steamer named the 
Robina, of 2300 tons burthen, built to the order of Messrs. 
Robinson and Rowland, of Whitby. This vessel is 
intended for the Mediterranean and Baltic trades and will 
have engines on the compound surface condensing prin- 
ciple of 140 horse-power, fitted by Messrs. Thomas 
Richardson and Sons, of Hartlepool. 

There was also launched from the same yard on Thurs- 
day afternoon, an iron screw steamer of 2600 tons bur- 
then, named the Dewsland, and built to the order of 
Messrs. John Marychurch and Co., of Cardiff. This 
vessel will have engines of 160 horse-power nominal, the 
cylinders being 34 in. and 64in. respectively, with astroke 
of 42 in. 











The Pateena, a steel screw steamer of 1212 tons, built 
and engined by Messrs. A. and J. Inglis, Glasgow, for 
the Tasmanian Steam Navigation Company, of Hobart 
Town, had her official trial trip on the Clyde on Tuesday, 
the 16th of October, under very unfavourable weather. 
Built to the highest class in the Liverpool Registry, 
the Pateena measures 240 ft. by 314 ft. by 22 ft., 
and is supplied with compound engines of 250 horse- 
power nominal, the cylinders being 38 in. and 76 in. in 
diameter respectively, with a piston stroke of 48 in. Under 
the adverse weather circumstances the Pateena attained 
a mean speed of 145 knots per hour, or one: half-knot over 
the contract speed, which was deemed most satisfactory. 

The s.s. Claxton was launched from the shipyard of 
Messrs. R. Cragg and Sons, Middlesbrough, on Wednes- 
day, the 17th instant. The dimensions of the vessel are 
230 ft. by 32 ft. by 154ft., and she is fitted with all the 
latest improvements, her carrying capacity being 1580 tons 
dead weight. Her engines, which lave cylinders 26 in. 
and 48 in. in diameter, by 3ft. stroke, indicate 550 horse- 
power, and are supplied by Messrs. Westgarth, English, 
and Co., of Middlesbrough. The ship has been built for 
Messrs, C. 8. Todd and Co., of West Hartlepool. 





The Granville, aniron screw steamer of about 2000 tons, 
and built to the highest class both in Lloyd’s Registry and 
in the Bureau Veritas, was launched on Wednesday, the 
17th inst., by Messrs. Alexander Stephen and Sons, 
Linthouse, Glasgow. She has been built to the order of 
Mr. C. Brown, of Havre, and is intended for the general 
trade. The steamer is being supplied by the builders 
with compound engines having cylinders of 35 in. and 
65in. in diameter, respectively, by a stroke of 42 in., the 
boilers working up to a pressure of 80 lb. per square 
inch. 

On the same day, Messrs. Ramage and Ferguson, Leith, 
launched an iron screw steamer named the Craigendoran, 
a vessel of about 1900 tons, built for Messrs. Walker, 
Donald, and Co., Glasgow. Measuring 250 ft. by 34 ft. 
by 17 ft. 3 in., the Craigendoran is being supplied by the 
builders with engines having cylinders of 30 in. and 36 in. 
respectively, with a stroke of 39 in. 





An iron screw steamer, named the Commonwealth, a 
vessel of about 980 tons gross register, and measuring 
215 ft. by 314 ft. by 144 ft., was launched at Dundee on 
the 17th of October, by Messrs. Pearce Brothers. Owned 





by the Commonwealth Steamship Company, of Newcastle, 
and classed 100 A 1 at Lloyd’s, she is being fitted by 
Messrs, Pearce with engines of 100 horse-power nominal, 
and having cylinders of 26in. and 50 in. in diameter, 
respectively. 





Mr. William Jarvis, Anstruther, Fifeshire, on the same 
day launched a large steam trawler for Bervie owners, 
named the Jane Buchan, measuring 102 ft. by 20 ft. by 
10 ft., and built under Lloyd’s special survey ; the vessel 
is to be fitted with engines of 40 horse-power nominal, 
and with all the latest improvements for traw] fishing. 

The magnificent steel screw steamer Tongariro, built 
by Messrs. John Elder and Co., Fairfield, Glasgow, for 
the New Zealand Shipping Company’s direct service, had 
her official trial trip on Wednesday, the 17th of October. 
On a run up Channel against the tide over the measured 
mile off Skelmorlie, she attained a speed equal to 14.754 
knots per hour, and on another trip down Channel, 
against a strong wind, she steamed at the rate of 14.4 
knots per hour. Both results were deemed very satis- 
factory. During the tests the steam pressure was 102]b., 
the vacuum being 27 in., and the number of revolutions 
70 per minute. She is a barque-rigged steamer of 4200 
tons gross, having masts and yards of steel, and is 410 ft. 
(over all) by 46 ft. by 33 ft. 4in. There are eight water- 
tight compartments, five of the bulkheads being carried 
up between the main and upper decks. The engines have 
cylinders 46 in. and 88 in. in diameter respectively, 
with’a stroke of 4 ft. 9 in. The propeller blades are made 
of No. 3 manganese bronze, and steam of a working 
pressure of 110 lb. is obtained from steel boilers. 

At Aberdeen, on the 18th inst., Messrs. Hall, Russell, 
and Co. launched the Gripfast, a finely-modelled iron 
screw steamer of 900 tons gross, and measuring 205 ft. by 
28 ft. Gin. by 15 ft. 6in. Built under special survey to 
class 100 A 1 at Lloyd’s, to the order of ies. William 
Leslie and Co., Aberdeen, and under the superintendence 
of Mr. Andrew Main, the Gripfast is being fitted with 
compound engines of 100 horse-power nominal. 

At Granton, on the same day, a screw steam trawler 
named the Caller Ou was launched by Messrs. D. 
Allen and Co. Built to the order of Mr. Brown, 
Edinburgh, she measures 92 ft. by 18 ft. by 9 ft. 6in., and 
is being supplied with compound surface-condensing 
engines of 30 horse-power nominal by Messrs. Walker, 
Henderson, and Co., Glasgow. 





On Thursday, October 18, Messrs. Hanna, Donald, 
Wilson, and Co., Paisley, launched an iron screw 
steamer named the Hoy Head, a vessel measuring 150 ft. 
by 23 ft. 6 in. by 10 ft. 6 in., and classed 100 A 1 at 
Lioyd’s. 


Messrs. Barclay, Curle, and Co., Glasgow, launched on 
the same day a very fine iron screw steamer of about 2700 
tons gross register for the Bird Line of steamers owned 
by Messrs. Seater, White, and Co., Leith, named the 
Avocat, and measuring 335 ft. by 35 ft. by 26ft. 9 in. 
The cylinders of her engines, which are being supplied by 
the builders, are respectively 36 in. and 48 in. in diameter, 
the working pressure of the steam being 80 Ib. 





Messrs. A. and G. Inglis, Pointhouse, Glasgow, also on 
the same day launched a steel screw steamer named the 
Sirea, for the British India Steam Navigation Company. 
A vessel of 2800 tons, and measuring 310 ft. by 39 ft. by 
273 ft., sheis being supplied by the builders with engines 
of 1800 horse-power indicated. 


The new paddle-steamer Signal, built of steel to the 
order of the Northern Lighthouses Commissioners, by 
Messrs. Caird and Co., Greenock, had her official trial 
trip on the Clyde on October 18. She measures 160 ft. 
by 25 ft. by 12 ft. 14in., andis equipped most completel 
in every respect, so as to fit her for the service to which 
she is to be employed, that of visiting the lighthouses 
under the care of the Commissioners. She is fitted with 
a pair of disconnecting oscillating condensing engines 
having two cylinders each 40 in. in diameter, with a stroke 
of 48 in., the revolutions being 32 per minute. On the 
measured mile the Signal attained a speed of 14 knots 
per hour, or two knots in excess of the guaranteed speed. 

The Fiona, a steel twin-screw steamer built by Messrs. 
John Reid and Co., Port-Glasgow, and engined by 
Messrs. Rankin and Blackmore, Greenock, was put to an 
official speed test last Friday over a course of 100 miles, a 
continuous speed of upwards of 12 knots per hour being 
obtained without the slightest hitch. The vessel mea- 
sures 220 ft. by 30 ft. by 17 ft., and is the property of the 
New South Wales Sugar Refining Company, of Sydney. 
Messrs. MacNicol and Smith, consulting engineers and 
naval architects, Glasgow, superintended the construction 
of the hull and machinery. 








Plantagent, s.s., classed twenty years in redand 100A 1 
Lloyd’s with steel boilers to Board of Trade requirements 
for 90 lb. working pressure, hull and machinery constructed 
by Messrs. William Allsup and Sons, of Preston, for Mr. 
John Bacon, of Liverpool, sailed on her trial trip from 
Preston to Liverpool on Friday last. The principal di- 
mensions are 176 ft. by 25} ft. by 13} ft. The trial of both 
hull and machinery, which were designed by Mr. Joseph 


Oldham, of Liverpool, proved highly satisfactory in all 
respects in a heavy seaway. 

Messrs. H. Murray and Co., Dumbarton, on Saturday, 
the 20th inst., launched an iron screw steamer of 1100 
tens gross register, and measuring 235 ft. by 33 ft. by 


17 ft. 9in. Named the Brabo, and owned by Mr. G. P. 
Walford, Antwerp, the vessel has been designed with 
special provision for carrying large pieces of machinery up 
even to 20 tons in weight, all the equipments being in 
keeping. Messrs. Hubson and Corbett, Glasgow, are 
supplying engines of 130 horse power nominal, 





On Monday the 22nd inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their yard at Hull a fine steel screw steamer named the 
William Bailey, built for Messrs. Bailey and Latham of 
the same town. The dimensions are as follows; Length 
275 ft., breadth 34 ft., depth of hold to top of tank 
19 ft. 3in. The vessel is built of steel on the longitudinal 
system with water ballast in the double bottom all fore 
and aft, and will have the highest Liverpool class. The 
stem, stern frame, and rudder are of cast steel manufac- 
tured by Messrs. Jessop and Sons, of Sheffield. The 
ship will be fitted by the builders with compound surface 
condensing engines of 160 nominal horse-power. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been no material change in the 
tone of the steam coal market. Shipments of steam coal 
have been restricted. The fuel market continues in 
a favourable state, and shipments of this article have 
been heavy. The iron ore market is in about the same 
condition. Last week’s clearances were 125,063 tons, 
The shipments of iron were 626 tons, of fuel 6221 tons, 
and of coke 330 tons. There were received from Bilbao 
13,664 tons, and from other sources 808 tons of iron 
ore. 

The College Iron Works, Landaff.—It is feared that these 
works have again been closed. It seems that the men 
cannot agree asto prices. For the first month after the 
works started the men were paid 9s. per ton for finished 
bar, while in other works the puddlers were paid at the 
rate of 7s. 9d. for bloom and 9s. 9d. for finished bar. At the 
end of the first month the men gave notice that they 
would not work unless the rate was increased. The pro- 
prietor agreed to give them 9s. 3d. The men were not 
satisfied with the increase, and the works have since been 
stopped. 

Newport.—The steam coal market continues to display 
an active tone. There has also been a large receipt of 
iron ore from Bilbao. Last week’s clearances comprised 
48,029 tons of coal. The quantity of iron shipped was 
2898 tons to the following destinations: Helsinborg, 1000 
tons ; Oporto, 170 tons; Algoa Bay, 1728 tons. There 
were received from Bilbao 12,706 tons, and from other 
sources 1843 tons of iron ore. 


Swansea.—The activity in the steam coal trade is well 
maintained, although heavy gales have somewhat inter- 
fered with the supply of tonnage. In the metal depart- 
ment the recent improved tone is also well maintained. 
Tin-plates are hardening. 


The South Wales Tin-Plate Trade.—¥oxhole, Morriston, 
has been purchased by a Llanelly company and will be 
started at once. The returns show an increase in the ex- 
ports in September of 5440 tons, as compared with Sep- 
tember, 1882. The increase in demand for the United 
States was considerable, but France showed a great de- 
ge The Llangernech Works will shortly be put up 
or sale. 


The Bute Docks.—Two powerful steam hoppers for 
removing mud from the entrance to the Cardiff Docks 
arrived at Cardiff on Friday. One docked in the West 
Basin and the other remained outside. The work of 
widening the gateway to the Bute Docks will be com- 
menced almost immediately. 


The Severn Tunnel.—The water in the Severn Tunnel 
has been subsiding gradually under the influence of the 
powerful pumps at work. The engineers and contractors 
are confident that the recent flooding can be overcome. 


The Broad Gauge.—The directors of the Great Western 
Railway Company have decided definitely to abandon the 
broad gauge, and to adopt the narrow gauge only for their 
Windsor traffic. 





Erratum.—In a recent article on the Vienna Elec- 
trical Exhibition (see page 310 ante), a misprint occurred 
in our notice of the steam power employed. We stated 
that the engine exhibited by Mr. E. S. Hindley, of 
Bourton, Dorset, is of 2 instead of 12 horse-power. 

THE Otto EncInE AND Dowson Gas.—We are autho 
rised by Messrs. Crossley Brothers, Limited, to state that 
they have recently made a further test of the fuel con- 
sumption with the Dowson gas at their new works at 
Openshaw, and that the following is the result : During 
seventeen days there was an average of 90 (indicated) 
horse-power, and 8 tons of coal were used—the fuel 
consumption being as low as 1.3 lb. per indicated horse- 
power per hour, although the power was produced by 
several engines, 

LarceE Rick Mint ror Rancoon.—Messrs. Douglas 
and Grant, of Kirkcaldy, have just shipped from Glasgow 
a rice mill for the well-known firm of Mohr Brothers, 
Rangoon, considerably larger than any at work up till now. 
The whole arrangements are of the most complete nature, 
adapted to an immense out-turn of finished white rice of 
the best quality. Messrs. Douglas and Grant are as well 
known for their rice mills as for their Corliss engines, and 
when the two are united, the result is a very perfect 
structure. The compound engine sent with this mill is to 





indicate over 700 horse-power. 
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THE FISHERIES EXHIBITION. other parts, that the evil effects of these winds are| The average number of Italian boats fishing in 


THe Austro-HuNGARIAN FIsHERIES, 

Exceptinc perhaps Switzerland, there is no 
country that is popularly supposed to have less salt 
water in its national character than Austria-Hun- 
gary. England, Holland, Norway, Sweden, and 
Denmark are names that all smack of the sea, 
whilst France, Spain, Italy, and Russia are each 
known to have a more or less numerous marine 
population ; but the dashing Hungarian is above all 
a horseman, whilst the generally small, neatly 
formed Austrian, with his waxed moustache and 
flashing dark eyes, seems especially formed for mili- 
tary service, and would be as much out of his 
element at sea as a dancing master. Seeing that 
the whole vast dual empire has but 300 miles of sea- 
board, very probably there is good foundation for 
this popular belief, and certainly the display made 
by Austria-Hungary at the Fisheries Exhibition 
fully supports that theory. On the eastern side 
of the Western Gallery is a dais or stand, 


above which is a canopy, which might have 
served for one of Queen Anne’s gigantic state 
bedsteads, excepting that it is showily draped 


with scarlet, green, yellow, and white bunting, in- 
stead of dingy sage green brocade. This dais and 
canopy form the Austro-Hungarian department, 
anc within their limits are exposed to popular 
admiration the collection of exhibits that is in- 
tended to instruct us on the fisheries of that 
country. They consist of two photographs, a map, 
a collection of fish in bottles, and the disarticulated 
skeleton of a Covegonus Wartmanni Block. The 
most important exhibit is a glass case of what looks 
like baby clothes of asomewhat fanciful description, 
a white flannel coat embroidered with worsted 
roses, blue, green, red, and yellow, white cambric 
chemise and drawers, combined in one garment and 
plentifully edged with lace, anda pair of leg boots. 
On inspection of the label, however, we find that 
these doll’s house looking vestments are models of 
fishermen’s clothing, and we should think may 
be taken as evidence that the Austro-Hungarians 
do not tan their sails or tar their boats. The 
above, with a placard saying the ‘‘ other exhibits 
have not yet arrived,” form the substance of the 
Austro-Hungarian section. This being the case, 
we should have been little inclined to give any 
great amount of space to a notice of the fisheries 
of that country were it not that we have, through 
the labours of Mr. G. L. Faber, Her Majesty's 
consul at Fiume, perhaps a more exhaustive 
history of the fisheries of the Eastern Adriatic 
shores than exists of any like extent of European 
littoral. Mr. Faber has published a work,* in 
which he deals in a very exhaustive manner with 
the fish of the Adriatic and the boats and gear used 
in their capture. The work is illustrated with a 
large number of wood-engravings of considerable 
artistic merit, from which we are enabled, by the 
kindness of the author, to publish some examples. 
Having such a rich store of information as Mr. 
Faber’s book affords with which to eke out our own 
somewhat scanty knowledge of the present subject, 
we shall not fail to draw liberally on the supply in 
compiling this paper. 

The coast line of the Austro-Hungarian empire 
extends northward on the east shores of the Adriatic 
from a point about two-thirds south of the distance 
between Cattaro and Scutari, or a few miles north 
of Antivari, to the mouth of the River Aussa on 
the Italian frontier. For a considerable distance 
the Austrian territory is little more than coast line, 
the authority of the empire in some parts not ex- 
tending above a mile inland. The greater portion 
of these shores is extremely beautiful, the bays 
and inlets of a high and irregular coast line, flanked 
by numerous islands, affording what has been 
described as ‘‘a natural harbour from beginning to 
end.” On the other hand, the Italian peninsula 
is bordered by an iron-bound, harbourless shore, 
excepting in the north, where the land is flat and 
low, and the sea is studded with ever-increasing 
shoals and flats, which are a great hindrance to 
navigation. In addition to this the Italian coast is 
exposed to the full strength of the Scirocco and 
Bora, as the south-easterly and north-easterly gales 
are called, whilst the Dalmatian and Croatian high- 
lands form a weather shore when these winds are 
blowing, and it is only in the eastern part of the 
Istrian peninsula, in the Gulf of Trieste, and a few 





* The Fisheries of the Adriatic and the Fish thereof, 
a Report of the Austro-Hungarian Sea Fisheries. By 
G. L. Faber, H.M. Consul, Fivme. London; Bernard 
Quaritch, 15, Piccadilly. 








felt. It may be, as Consul Faber says, that these 
circumstances account for, although they do not 
excuse, the covetous eyes which the restless, 
ambitious people of the Italian peninsula cast on 
the pleasanter and more valuable eastern shores. 

The Adriatic being practically an inland sea— 
communicating with the almost tideless Mediter- 
ranean only by the Straits of Otranto—there is in 
effect no rise and fall of tide; the Scirocco will, 
however, frequently heap the waters up in the 
northern part of the sea, and the inhabitants of 
Venice and other towns cn the low-lying shores may 
find themselves in as bad a plight as if they lived 
in Lambeth or on Chiswick Mall. On the other 
hand the Bora will often blow large quantities of 
water out through the Straits, and it will be the turn 
of the mariner to complain, for his usual channels 
and fairways will no longer afford depth enough to 
float his craft. Althoughthere are no tides the waters 
of the Adriatic are kept wholesome by the numerous 
currents which circulate in them. The principal 
of these runs in a northerly direction along the 
Dalmatian coast, and returns south on the Italian 
shores. This current does not extend deeper than 
three to four fathoms, and is generally met with 
on the eastern coast six to ten miles from the 
shore. Beyond the line of current the sea is often 
very rough without any visible cause, a pheno- 
menon which has hitherto received no satisfactory 
explanation. As bearing on this branch of the 
subject Mr. Faber gives most valuable and interest- 
ing data concerning the temperatures and saltness 
of the different parts of the Adriatic at varying 
depths ; a subject into which space forbids us to 
follow him, however much it would be to our plea- 
sure to do so. 

The construction of railways communicating with 
the Eastern Adriatic seaboard is influencing the 
fishing industry much in the same way as it has 
that of our own country. Whereas in old days the 
fishermen only had a limited demand for their pro- 
duce amongst their fellow villagers, or at most 
for afew miles from the shore, at the present day 
the fish is taken inland by rail in large quantities, 
and it is often difficult to purchase it on the coast 
in the neighbourhood of the railway. The conse- 
quence is that there is now more activity shown in 
the prosecution of the industry, and fishermen have 
to go further afield. Although the beam trawl] is 
not known in the Adriatic, there is an extensive 
trawl fishing carried on by means of a net operated 
by two boats, and at the present time the disputes 


| between the trawl fishermen and those using other 


gear are as bitter on the beautiful shores of 
the Adriatic as on our sterner waters. The 
trawl fishermen mostly hail from Chioggia, a town 
near Venice, composed almost exclusively of fisher- 
men. These men, Italian by descent and intensely 
Italian in their sympathies, were until the year 
1866 under Austrian dominion. They now number 
amongst their ranks nearly the entire body of trawl 
fishermen who operate on the Austrian coasts, the 
subjects of the Austrian empire not being sufli- 
ciently enterprising to build vessels large enough 
for trawling purposes. 

Those who are acquainted with the feeling that 
exists amongst trawlers and other fishers in this 
country’ will easily imagine the bitterness of the 
animosity arising when trade interests are added 
to amore violent hatred of race for race than is 
often met with. The Italian fishermen are skilled 
craftsmen and good seamen, daring in their pro- 
fession, sober and frugal in their habits. They 
extend their operations along the greater part of 
the Austrian littoral, competing with the native 
fishermen on their own ground often with such 
success that their returns exceed those of the home 
vessels. The custom of the Italians of fishing in 
these Austrian waters was originally based on 
usage rather than right, and although the conces- 
sion has been the subject of conventions and 
treaties it appears never to have been set on 
a satisfactory basis. In some places, particularly 
in the south of Dalmatia, and at Barcola, opposite 
Trieste, the local fishermen have succeeded in 
driving away the Italian boats and hold a monopoly 
of the fish supply. Such an event is fraught with 
the most evil consequences for the inhabitants, for 
the Dalmatians belonging to a race never over fond 
of hard work, drive a grinding monopoly in some 
places, going out only on the eve of fast days when 
they can sell their catch at exorbitant prices to the 
ignorant villagers, whose religion enforces them at 
those seasons to adopt a fish diet. 





Austro-Hungarian waters is about 600, and all of 
them, except about twenty, sailfrom Chioggia. They 
average 10 tons burden and are manned by 2500 
hands. These boats are the Bragozzi, of which a 
very good idea may be formed from the various 
illustrations we are now enabled to give ; they are 
built at Chioggia and used exclusively by the 
fishermen of that place. They are partially decked 
and measure from 30ft.to 40 ft. in length and have 
considerable beam. They have flat floors, and 
the rudder, which is very broad towards the lower 
part, extends some distance below the bottom, no 
doubt in order to add to the weatherly qualities 
of the vessel in the same way that such a result is 
obtained with our own north-east coast cobles. 

When going in shallow water the rudder is hoisted 
by means of a tackle attached to the mainmast. 
They are built with soft wood planking on oak 
frames and are rigged with two balance lugs, the 
smaller of the two being carried forward. The 
main lug is set on a long taper yard very much 
peaked, both sails at the foot being laced to their 
booms, the main boom extending some little dis- 
tance outboard beyond the rudder head. The 
sails are generally of a deep rich chocolate colour, 
and frequently have some device upon them in 
order that they may be easily recognised from a 
distance. These vessels always work in pairs, two 
boats being required in order to keep the mouth of 
the trawl extended, there being, as we have said, 
no beam for the purpose as with an English trawl. 
The same term is applied in these waters to both 
seine nets and trawls, so that the Scotch custom of 
speaking of a herring seine as a trawl is not without 
precedent. 

The sacco or panza, as the trawl we are about to 
describe is called, consists of two long wings of 
netting roped and corked at the top part, and ex- 
tended vertically at the boat end by a short staff 
to which are bent the spans of the two towing warps, 
one of which is attached to each boat. These two 
walls of net join at the outer end and form a conical 
bag, which measures five to six fathoms across at 
the opening and narrows to 8 ft. or 10 ft. in dia- 
meter. Here commences a funnel which is kept 
extended by means of hoops, and which ends in a 
purse or cod, out of which the fish are taken by 
loosening the cod rope in the usual way. The bag 
part of the net is six fathoms long, and is enclosed 
in a second net of coarse string in order to protect 
it from injury in being dragged over the ground, 
and also from the attacks of dolphins which are 
apt at times to do considerable damage. The 
wings are often about 30 fathoms long and ‘10 ft. 
deep at the forward end, increasing to double 
that depth where they join the bag. The latter 
is well corked at the head so as to keep the mouth 
open, whilst the ground rope is weighted with lead. 
Two pieces of wood are fastened longitudinally to 
the belly of the net in order to make it slide easily 
along the bed of the sea. Trawl nets without beams 
operated by two boats are not unknown in other 
parts of the world. In Spain the fishermen use a 
gigantic bag net which is very similar in general 
principles to the sacco, whilst the Dutch have also a 
trawl net which is without a beam and requires two 
vessels to work it. Another means of working a 
trawl without a beam is by rigging out poles froma 
vessel, one warp being towed from the end of each 
pole. The otter trawl is of course well-known in 
English waters, especially on board yachts, and in 
other situations in which the long beam would be 
objectionable when not in use. 

Many descriptions of fish are caught in the sacco 
and are sold in Trieste, Fiume, and other markets 
on the coast. During the winter season, from Sep 
tember to May, the vessels fish all over the Gulf of 
Quarnero, taking hake, whiting, capelan, most of 
the flat fish, including turbot, brill, sole, and Italian 
flounder ; several rays, small sharks, the hideous 
angler, or so-called fishing frog, which is especially 
common near Fiume and furnishes cheap food for 
the lower classes all the year round, and also, it is 
said, the Norway lobster which frequents the cooler 
zones of these waters. The turbot seems to attain 
to greater size in the Adriatic than in the Mediter- 
ranean, sometimes reaching 3 ft. in length and 
30 lb. in weight. It is best in September, or from 
December to February ; at other seasons it is apt 
when cooked to become a mere mass of jelly. The 
brill seldom exceds 18 in. in length, 10 in. in 
breadth, and 2 lb. in weight. The Italian flounder 
is about 12 in. in length, 6 in. in breadth, and $ Ib, 
in weight. These four fish are all reared in the 
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Venetian valli or fish ponds of the lagoons, in which 
an extensive system of artificial propagation of sea 
fishes is carried on. 

Many primitive kinds of boats are used by the 
Dalmatians and Croatians, who are hardy and 
skilful, if not enterprising fishermen. 

The Zoppolo, which is used on the Croatian 
coasts, is simply a dug-out with top strakes raised 


on it. The Barca is a larger craft with a deck for- 
ward. It is flat-bottomed and rigged with one 


lateen sail, the mast being placed in the middle of 
the boat. The Gaéta is a partly decked boat used 


when the fish are shoaling about the vessel. So 
expert do the fishermen become in the use of this 
line that they can, it is said, not only tell the posi- 
tion of the shoal and the direction in which it is 
moving, but also of what description of fish it is 
composed. Portellata are mostly used as carriers 
for the Bragozzi, and are somewhat smaller than 
the latter vessels. They are also used occasionally 
for trawling on their own account. 

Turning to the chapter on nets in Mr. Faber’s 
book, we find drift nets and trammels were com- 
monly used. The Sardellera belong to the former 


behind that of the Mediterranean. The method 
of preserving the fish as pursued in Genoa, Mar- 
svilles, and other places, isalso not understood on 
these shores. Inthe Gulf of Quarnero, however, 
large hauls are sometimes made, and it is recorded 
that in 1872, 40 tons were taken at one spot in the 
course of three days. The surplus of the Quarnero 


| fisheries is exported fresh to Trieste and Venice. Fre- 
| quently large quantities go bad and have to be 


thrown away. 
The common tunny often reaches a great size, 
specimens are recorded as having been taken as 





chiefly in Dalmatia. It is rigged with a single 
lateen sail, has a crew of three to five men, the 
tonnage being from two to four tons. It is used 
for casting sardine drift nets and other purposes. 
On calm, dark nights, these vessels are furnished 
with iron baskets in which a fire is made with chips 
of light resinous pinewood. The fish are attracted 
by the reflection of this flaming torch, and will 
follow the vessel carrying it into a bay or creek, 
where they are quickly enclosed in a seine and 
drawn ashore. The fishermen let down a weighted 
line into the water in order that they may discover 


BRAGOZZI GETTING UNDER WAY. 


class, and are shot by means of the vessel being 
brought to anchor with along scope of cable paid 
out, a stone attached to one end of the net by arope 
is then cast overboard and the vessel is pulled up to 
her anchor, the net being paid overboard in the 
mean time. On the Istrian coast a toll bait, com- 
posed of pounded crab or sea-spider is used, and is 
thrown overboard before paying out the net, or is 
afterwards scattered abroad in a circle. These nets 
are used for mackerel, sardines, and anchovies. 


‘much as 10 ft. in length, and 1000 1b. in weight 


whilst those 5 ft. or 6 ft. long are by no means 
uncommon in the Adriatic Sea. 

The nets in which these large fish are taken are 
necessarily made of thick cord. They are sup- 
ported at the upper edge by floats, but are not 
leaded. Sometimes they will measure 250 fathoms 
long, and be 15 fathoms deep. One end of the net 
is anchored close in shore, the other end being 


| carried out seawards in a circular direction until it 


The Tonnare isa fixed net used for taking tunny, | 


/ an important fishery on these coasts although much 


is in the position of a ground seine when half of it 
has been shot. Here the net is left, and the 
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watchers take up their position on the top of the 
inclined ladders as shown in our illustration. The 
locality is chosen according to the formation of the 
shore, the chief condition requisite being deep 
water into which the fish comes either in search of 
mackerel or, as some say, to rub against the rocks 
in order to rid itself of a parasite which infests it. 
When the shoal has entered the enclosure the end of 
the net is pulled ashore by means of a rope which 
has been attached to it, and the fish are drawn in 
and despatched by handspikes, oars, or other 
weapons. Sometimes two or three nets are placed 
one beyond the other so as to give an additional 
chance of capture ; and, again, an additional net 
may be stretched from headland to headland of the 
bay in which the operations are conducted. The 
draw seine and circle seine are used on these coasts 
much in the same way as with us. Gill nets of 
many descriptions are also in vogue. Many kinds 
of weirs and fixed engines are also described in Mr. 
Faber’s book. 

Line fishing is of small importance in the Adriatic. 
Hand lines and long lines are used. The Pannola, 
sometimes made of horsehair, does not exceed 40 
fathoms in length, and is weighted at intervals ; it 
is used for taking mackerel, being baited with small 
fishes or pieces of dried sardine, which shine in the 
water. 

Various implements, such as prongs, tridents, 
and tongs are used for raising sponges or spiking 
fish in clear water. The octopus is often taken at 
night in this way, and the fishing is of a very excit- 
ing nature, requiring great skill on the part of the 
fishermen. Sometimes quicklime is used for driving 
the octopus out of its retreat when it has taken 
refuge among the rocks. Poisonous bait is occa- 
sionally used also in these waters. 

All the points we have briefly touehed on in the 
course of this article may be found more fully dealt 
within Mr. Faber’s book, to which we are glad to 
be able to refer those of our readers who are 
desirous of following up the subject. There are 
also in the work in question other branches of the 
subject to which we have not had space to make even 
a passing reference. 








DOW’S STORES, BROOKLYN, NEW YORK. 
(Concluded from page 363.) 

We publish this week a two-page plate further 
illustrating the great grain stores at Brooklyn, 
recently completed by Mr. G. B. Mallory, of New 
York. This plate and the details on page 408 supple- 
ment and complete our illustrations of the same sub- 
ject that appeared on page 238 anfe, and in our issue 
of October 19. Figs. 3 and 4 are sections of the 
stores, and Figs. 5 to 8 illustrate the internal arrange- 
ment of towers, and Figs. 9 to 14 the method of 
driving by frictional gearing. 

Coming from the weighing machines, or directly from 
the lofters, the grain enters the distributor of the 
cleaning machine, dropping from it through a long slit 
with an adjustable opening, on two screens of perforated 
Russia iron, 10 ft. long and 6 ft. 10 in. wide, set at a 
small angle from the horizontal, and vibrating in 
opposite directions 300 times per minute. These 
screens retain the cobs and sticks, but the grain, fall- 
ing through, slides down an incline into a passage 
14ft. Gin. long, 6in. wide, and 12ft. deep, where it 
encounters the suction blast from the blower, a fan 
8ft. in diameter and 5ft. face, exhausting about 
40,000 cubic feet of air a minute. This carries the 
chaff and unsound grain into a box 14ft. din. long, 
7 ft. 4in. wide, and 15 ft. deep, divided into two com- 
partments, the unsound grain aud dirt remaining in 
the first, from the bottom of which they pass to a 
waste hopper, the chaff and dust entering the second, 
with the air current, from which they are drawn off 
through a spout 4ft. square, and thrown into the 
river. The dust boxes are made of two thicknesses of 
boards, with paper between them. The blowing fans 
are of iron, set in a wooden casing, driven by a 48 in. 
— and 12in. belt; the exhaust pipes from the 

lower to the cleaner ave galvanised iron, with a 
sectional area of 19 square feet. There are six clean- 
ing machines in the elevator, two being in tower 
No. 8, and the same number in tower No. 2 and the 
dock tower. The capacity of each machine is 10,000 
bushels per hour. 

From the switches at the lofter heads, in tower No. 2, 
four spouts descend toeach of thetwo spouting platforms 
on the third floor ; beneath the platforms is a hopper, 
with sloping sides, divided into compartments, into 
any of which either of the four spouts above can deliver 
through their revolving ends. At the lower edge of 
the hopper the compartments are entered by iron 
spouts, that extend from the sides of the tower to the 
roofs of the neighbouring stores. On the river side of 





tower No. 2 there are eight of these spouts ; on the 
other side, five ; towers Nos. 5 and 8 have four or five 
on each side, the total number of outside spouts being 
thirty. They are made of channel bars and plates, 
rivetted, having a cross sectional opening of 8 in. by 
12 in. ; the lengths varying from 61 ft. to 72 ft., ac- 
cording to position. Joining them about midway are 
branch spouts of 12 in. round iron tube that descend to 
the first rows of bins; the long spouts filling the outside 
rows. A suitable valve at the joint directs the flow of 
grain to either spout. Passing through the roof the 
spouts receive movable ends, which, turning, deliver 
into any one of several short spouts leading to the bins. 
Two of the long iron spouts from tower No. 2 connect 
directly with shipping spouts on the outside wall of 
store No. 2. These high level spouts are at an eleva- 
tion of 70 ft. above the wharf, and having the advan- 
tage of a large angle, can deliver to vessels at a con- 
siderable distance from it. There are also nine ship- 
ping bins in the first five stores, delivering from a height 
of 40 ft. into round iron telescopic spouts, 10 in. in dia- 
meter, hung by a universal joint to the wall of the 
building, and extending across the wharf to ships in 
the dock, similar in most respects to the high level 
spouts. A balcony extending along the wall affords 
access to the heads of those spouts ; and booms and 
tackles are used for moving and adjusting them to the 
hatchways of ships. 

On the pier, 200 ft. from the river end of the main 
building, stands the dock tower connected with the 
stores a a bridge, which also extends beyond the 
tower to theend of the pier. To support the tower 
146 piles were driven, on which was placed a frame- 
work 10 ft. deep, composed of 14 in. by 14 in. timbers, 
strongly braced, the top flush with the floor beams of 
the wharf. The tower resting upon this is built of 
wood sheathed on the outside with tin; it measures 
78 ft.2 in. in length, 38 ft. in width, and 96 ft. in 
height, the interior divided into six stories above the 
— It contains four lofters 90 ft. 8 in. long, their 

ases resting on the wharf, with hoppers built up 
around them; two cleaning machines on the fourth 
and fifth floors, and four weighing machines on the 
second floor. These are all similar in construction and 
in their general dimensions to those in the store towers. 
Power for driving the machinery is obtained from the 
two wire ropes passing through tower No. 2 referred 
to above, turning sheaves on the fifth floor, from 
which it is distributed through the tower by rubber 
belts. Oneach river side of the tower is a ‘‘barge- 
leg” or movable elevating tube for unloading canal 
boats. Two vertical 14 in. by 14 in. timbers 
9 ft. apart act as guides for a sliding frame 9 ft. 
square which holds the head of the barge leg, per- 
mitting its adjustment to different tide levels, depths 
of hold, &c. Within the tower, directly behind each 
leg is a vertical receiver, that on the north side 
being somewhat larger than the other, measurin 
59 ft. in length by 4ft. in width, into which the heac 
fits, delivering grain from the buckets into it, the 
front of the receiver being closed by automatic sliding 
doors to suit the varying height of the barge-leg ; its 
lower end connects with the garner of the weighing 
machine. The barge-leg on the north side of the 


‘tower is 73ft. long; that on the south side is 65 ft. 


long. The bucket belts within them are of five-ply 
rubber 22 in. wide ; the buckets 20in long, Sin. wide, 
and 6in. deep, similar in construction to those in the 
lofters. Motion is given to the belt by one running 
vertically in the tower, which passes from small idler 
pulleys toa 5ft. driving pulley on the sliding frame, 
the necessary direction and speed being given to the 
bucket belt by gear wheels; and it is a noticeable 
fact, that this is the only gearing used for drivin 
purposes in the elevator. The barge-legs are fertie 
to position by power hoisting winches on the top floor 
of the building, their working being directed from the 
pier by ropes. 

The bridge over the wharf is of wood, 27 ft. wide, 
supported at aheight of 28 ft. on trusses, 20 ft. apart; 
between the stores and dock tower it consists of two 
stories ; beyond the latter of but one to the end of the 
wharf. The upper story contains two {lines of con- 
veyor belts, running through the third story of the 
dock tower; the lower floor has four lines of belts, 
extending the entire length of the bridge. When 
both barge-legs are taking in grain the upper belts 
can convey it to the stores, while the four lower ones 
are delivering to ships at the wharf. Spouts pass 
from the ends of the conveyor belts through openings 
in the end walls of the stores down to similar belts 
on the ground floor in them: for shipping grain is 
received by the lower bridge belts from bins for the 
purpose in store No. 1, these latter’ being filled from 
the outside spouts of tower No. 2. 

Method of Working.—The engines usually run 
with tlie flywheel shafts coupled together, but may be 
used separately. The machinery throughout the length 
of the house is divided into two sections driven by 
separate countershafts, so that one-half of the stores 
may be working while the other remains at rest. 
Engine No. 1 when used alone drives the conveyor 
belts in the stores from the countershaft in store No. 5; 





and the north sides of tower No. 2, and the dock 


tower. Engine No. 2, running separately, drives the 
other sides of these towers, and all of towers No. 5 and 
8; although, as stated, either side of these may also be 
used alone. Frictiou clutch-couplings are used on all 
shafts (see Figs. 9 to 14). All machines and methods of 
conveyance are calculated to pass a steady stream of 
10,000 bushels each per hour, the engines running at 
90 turns per minute. All grain is received at the dock 
tower. Canal boats are moored at its side, and their 
grain is taken up by the elevators, weighed, lifted to 
the top of the tower, cleaned (if desired), and con- 
veyed through the bridge to store No. 1, dropped to 
other conveyor belts on the lower floor, elevated 
to the top of the most convenient tower above the 
stores, and thence spouted to the storage bins, or 
through shipping bins to vessels lying alongside the 
stores. To ship it from a storage bin, it is drawn off 
from the bottom to the conveyor belts, lifted through 
towers No. 2 or 5, and sent to the shipping bins in 
either of the stores along the dock, opposite which the 
vessel is lying, or from tower No. 2 to the conveyor 
belts in the bridge, and delivered to the ship lying at 
the bridge pier. Six vessels may be loaded and two 
barges unloaded at the same time. ‘he storage 
capacity of the house is 2,500,000 bushels ; the ele- 
vating capacity per hour is 60,000 bushels. 

Resumé.—Work was commenced May 1, 1879, and 
the first grain taken in May 17, 1881. The drawings 
for nearly every part of the house and machinery 
were made in the engineers’ office. The workmanship 
throughout the building is of the very best de- 
scription ; the woodwork is all planed ; the iron- 
work is of the first quality. The machinery is all 
of recent design, representing the latest and most 
approved practice. The pulleys are balanced and 
every belt provided with a stretcher. Of the seven 
wire ropes six are made of steel, and one of phosphor- 
bronze. They have been running about thirty months, 
giving the greatest satisfaction by their smooth even 
motion when at a speed of 6100 ft. a minute. The 
phosphor-bronze rope has stretched less than the others, 
and is now in perfect condition, the steel ropes show 
no signs of wear outside, but their centres have rusted 
to someextent. The working of the house, since its 
completion, has never been delayed a day for repairs. 

Materials.—There are 82,600 cubic feet of masonry 
in the foundations, supported by 9582 piles. In the 
superstructure about 7,729,000 bricks were used; 
in the main building 5,675,800 ft. (b.m.) of lumber ; 
in the dock tower 249,600 ft. ; in the bridge 224,600 ft. 
There is nearly one mile of wire rope for transmission 
of power, and five miles of vulcanised rubber belting, 
14,000 ft. being used for conveyors. The principal 
dimensions are as follows : 


ft. 
Length of main building, outside... 600 
Breadth _,, ss << es ve 100 
Height c ca from outside 
wharf me is ee aes ae 82 
Height of main building elevating towers 
from wharf ... ee oes He = 176 
Height of engine tower 148 
», chimney ... vi a 175 
‘ dock tower from wharf... 96 
Length of bridge ‘ oh Se .. 660 
5, . Wharf room for vessels, north 
side ... " a ee aa ie 850 
i of wharf room for vessels, south 
side ... ee, leas ae A ie 580 
Number of bins is a oc. | OO 
Depth of bins ... ex : ie are 52 


THE FORTH BRIDGE. 

THE Second Report of Inspection to the Board of Trade 
by Major-General Hutchinson, R.E., and Major Marin- 
din, R.E., of the works in progress for the construction 
of the bridge over the River Forth, has been published, 
and is substantially as follows : 





TEMPORARY Works. 


At South Queensferry. —The gas furnaces, hydraulic 
engines and accumulator, hydraulic bending machine,’ 
and planing machine for the large plates, two shop en- 

ines, shafting, &c., large turning and screwing machine 
or holding down bolts, one large travelling crane, and 
one 10-drill machine for the 12-ft. tubes, are either at 
work or can be started at a day’s notice. Three other 
large drills and about 200 tons of steel plates are ready 
for delivery. The temporary stage on the south shore 
has been advanced to a distance of 1300 ft., and the in- 
clined approach to this stage and the winding engines for 
working it have been completed. Several workmen’s 
cottages, a large canteen, reading-room, store, &c., have 
been erected, and are jn use. A 

At Inch Garvie.—The wrought-iron landing stage 1s 
nearly finished ; a large surface of rock has been levelled 
as a platform for materials, and a wrought-iron viaduct, 
250 ft. long, has been erected to connect Inch Garvie with 
a detached rock called Craig Sparry, on which are situated 
the north-east and north-west main Garvie piers. 

At North Queensferry.—A wrought-iron stage, 95 ft. 
long and 70ft. wide, has been erected over the site 
of the Fife south-west main pier; this stage carries a 
traveller on which are three diamond rock drills, driven 


by separate engines, for boring the rock so as to obtain 
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level foundations for the pier. The rock has been levelled 
round about the Fife main piers to form a platform for 
storing and manipulating the steelwork of the cantilever, 
and the cottages, workshops, stores, &c., have been com- 
pleted and are in use. 

Eight barges, a steam barge, a steam tug, and steam 
launch are now in use on the works, and others are about 
to be delivered. 

PERMANENT Work. 

At South Queensferry. —The concrete foundation of 
viaduct pier No. 1, averaging 114 ft. in depth, has been 
completed ; at viaduct pier No. 2, the concrete foundation, 
5k ft. deep, is complete, and the granite faced super- 
structure has been carried up 5 ft ; at viaduct pier No. 3, 
the concrete foundation 54 ft. deep, is complete, and the 
superstructure, as above, carried up 84$ft.; at viaduct 
pier No, 4 the concrete foundation, 3 ft. deep, is complete 
and the superstructure carried up 14ft; at viaduct pier 
No. 5 the concrete foundation 24 ft. deep is complete, and 
the superstructure carried up 6 ft.; and at viaduct pier 
No. 6 (where the foundation is below low-water mark) a 
cofferdam is being constructed. A heavy timber dam 
is also in course of erection at the site of south cantilever 
pier, where the depth of water at foundation level is about 
20 ft. at low water. 

At Inch Garvie.—The excavation of rock down to the level 
of low water on the sites of the north-east and north-west 
piers is well advanced, and a start has been made with 
the temporary caissons to be used for work below low- 
water. 

At North Queensferry.—The excavation of rock at the 
south-west main pier is being proceeded with, diamond 
drills being employed for boring ; the foundation concrete 
of the north cantilever pier 24 ft. deep, is finished ; at 
viaduct piers Nos. 10, 11, 12, and 13 the concrete foun- 
dations have been completed to the depths of 24 ft. 2 ft. 
8} ft., and 114 ft. respectively, and the granite-faced 
superstructure erected thereon to the heights of 7 ft., 34 ft., 
164 ft., and 24 ft. respectively. The excavations for the 
foundations of the small masonry spans at the north end 
are in progress. 

General Remarks.—All the holding-down bolts (576 in 
number) for the main piers have been delivered ; they are 
from 24 ft. to 26 ft. long and 24in. in diameter, and they 
have been made (at Landore)’of steel stated to havea ten- 
sile strength of 30 tons per square inch and an elongation 
of 20 cent. Wrought-iron belting 18in. by ?in. has 
been delivered for looping the Fife piers. The first of the 
large permanent caissons for the Queensferry main piers, 
as well as the bulk of the remaining plant required in the 
shops, is, we are informed, still in progress. The air 
compressors for the large caissons are nearly completed 
and partly delivered, and a large diving bell for rock 
— below low-water mark is also nearly ready for 

elivery. 

About 40,000 cubic feet of granite have been delivered, 
of which about 15,000 cubic feet have been set, and about 
81,000 cubic feet of concrete are now in position. 

The progress and quality of the work, so far as we 
have had an opportunity of judging on our second 
quarterly inspection, are in every way satisfactory. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Agitation amongst the Miners.—It will have been 
noticed that the miners throughout the Midland, Derby- 
shire, and North-Eastern counties are agitating for an 
advance of wages. A conference of Yerkahive and North 
Derbyshire miners was held in St. George’s Hall, Rother- 
ham, to consider the wages question. One hundred and 
forty-two delegates were present, representing 41,000 men. 
Theappended resolutions were unanimously passed : 1. That 
this conference accept the report of the deputation which 
met the employers on Tuesday, at the Victoria Station 
Hotel, Sheffield, as satisfactory. 2. ‘‘ That the report of 
the ballot committee be considered as sufficient guarantee 
to prosecute our claim for a 15 per cent. advance on our 
wages.” 3, ‘* That this conference hereby agrees to pro- 
secute our claim for an advance of 15 per cent. on our 
wages by all and every legal means.” 4. ‘‘ That we can 
endorse our previous resolutions upon the wages question, 
and empower our delegates to attend the next Man- 
chester Conference to carry out such resolutions in 
their entirety.” 5, ‘* That this conference expresses its 
regret that the coalowners did not agree to the request 
of a 15 per cent. advance on our wages, and that in con- 
sequence of their not conceding the advance, this confe- 
rence hereby agrees that 41,000 notices be printed ready 
for distribution at our next conference.” 6, ‘‘ That the 
same delegates attend the next Manchester conference 
who tied the last one, and that the following resolu- 
tion of the last conference be agreed to,” viz: ‘‘ That no 
colliery or pitstead of men accept any settlement except 
with the sanction of the conference.” 7. ‘‘ That this con- 
ference stand adjourned to Friday, November 2, at 
Rotherham.” 8. ‘“‘That every secretary communicate 
with Mr. B. Pickard, stating how long notice they have 
to give, the name of the colliery, and the number of notices 
they require.” 9. ‘‘ That a vote of condolence be passed 
to relatives of those persons who lost their lives at the 
Wharncliffe Carlton Colliery, belonging to Messrs. Craig 
and Co., Barnsley. 


Engineering Trades.—There is considerable activity in 
the engineering branches—many classes of new machinery 
being required both on home and Continental account— 
and it may be noted also that the ironworkers following 
the example of the miners, are combining for an aggressive 
action against the employers. 





Hicu Sprep.—A Baldwin locomotive and one car on the 
ew Jersey Central Railroad lately made 114 miles in 
seven minutes, being at the rate of 98.6 miles per hour, 





HYDRODYNAMICS AND ELECTRO- 
MAGNETISM. 
(Concluded from page 379). 

THE next series of researches of M. Decharme deals 
with the action of currents on one another. Follow- 
ing his own description, we have to distinguish 
three cases, in the first of which ordinary tubes with- 
out any special mouthpieces are used, whilst in the 
second and third, more interesting divisions, tubes 
are employed, with thickened or sharpened edges. 

A. Tubes without Special Mouthpieces. —1. Two 
parallel currents of equal strength and of the same 
direction, coming from a tube with two caoutchouc 
branches in Y shape, are disposed parallel, and if close 
to one another hardly show any reciprocal attraction. 
If, however, they are a little inclined towards each 
other so as to meet at a distance of from .2 m. to .3 m. 
(8 in. to 12 in.) from their orifices, they join and flow 
together, forming one continuous current which falls 
on the floor without making any noise. Two currents 
of opposite directions must necessarily repel one 
another, as long, at least, as the orifices of their tubes 
are not close to one another. 2. Two parallel currents 
of the same sense but unequal strength (unless this 
difference in strength is considerable) also unite to one 
current, whose range will be the medium of the two 
respective ranges. M. Decharme found it difficult to 
_ similar attractions for tubes discharging their 

iquid under water at some distance from the orifices ; 
it was, however, quite distinct that there was not 
any repulsion instead of the attraction expected. 

B. Tubes with Dise Mouthpieces.—4. We have men- 
tioned that currents of opposite directions will only 
repel one another if there is an interval of at least 
some centimetres between their orifices. If two tubes 
with discs of five centimetres diameter and six milli- 
metres orifice, are carefully made to approach one 
another in the same straight line, an attraction will 
become noticeable at a distance of two centimetres, 
and this attraction will rapidly increase until the 
two tubes rest quite steady at one or a half millimetre 
apart. The explanation of this phenomenon is the 
same as in the case of the first experiment described ; 
it is the pressure of the outer air or the water round it 
—the experiment succeeds better if water is the 
medium—which keeps the two currents together, so 
that they appear as one current. Pretty strong pres- 
sure only can force the two tubes quite together to 
make them touch, or separate them if the steady posi- 
tion has been attained. 

5. If two parallel currents, equal in strength, are 
treated thus, of opposite directions, and slightly 
eccentric, attraction will remain distinct as long as 
the two currents are still directly acting upon one 
another, and the two will try to become concentric. 

6. Two currents of opposite directions meeting at 
an angle also try to place themselves parallel and 
concentric, if they are at the distance proper for attrac- 
tion. 

The same effects, though less marked in one sense 
and more so in another, result with smaller discs and 
tubes with thickened ends. The finer the lip of the 
tube the more regular and quick the vibrations which 
follow attempts to separate the tubes, whilst the 
attraction is less strong. 

C. Tubes with sharpened edges do not exhibit any 
distinct attraction under similar conditions. Opposite 
currents, however, always try to bring their axes in 
the same straight line, and any interference is followed 
by oscillations like those of a magnetic needle when 
an opposite pole is presented. 

There is again, we see, one point of difference 
between electric and liquid currents. Electric currents 
of the same direction attract one another, and so do 
liquid currents. But, whilst electric currents of 
opposite direction always repel one another or endea- 
vour to acquire both the same direction in parallel 
lines, liquid currents of opposite sense only repel one 
another as long as there is a certain distance between 
the two orifices, but when sufficiently near attraction 
results instead of repulsion. M. Decharme, in his 
report to the Académie des Sciences, contents himself 
with describing his experiments and pointing out the 
points observed, without discussing the question of 
real or apparent analogy. It would perhaps be wisest 
not to deviate from this course, but a few remarks to 
obviate misunderstanding may be permitted. When 
Mr. Stroh’s experiments had been described in these 
columns, M. Al. Bandsept wrote from Bruxelles* 
to demonstrate that M. Bjerknes, as well as Mr. 
Stroh’s attractions and repulsions, admitted of simple 
explanation by means of elementary mechanical laws ; 
that their experiments ought not to be considered as 
showing directly that electricity results from vibratory 
movement. No doubt M. Bandsept was correct, 
since Mr. Bjerknes was only induced by mathematical 
considerations to try to verify certain laws, and since 
neither he nor Mr. Stroh ever intended to affirm, on 
the ground of their experiments, that electricity 
results from vibratory movement. 

Nor does Mr. Decharme pretend that his results are 


* See ENGINEERING, vol, xxxiv., p. 526, 








to be ascribed to forces cognate to electrical forces. 
The phenomena exhibited by the two previous investi- 
gators and those of M. Decharme as already described, 
were mostly manifestations of the re-establishment of 
the equilibrium of pressure, and although it is cer- 
tainly both instructive and interesting to follow up 
researches leading to such familiar appearances, it 
remains difficult to imagine what in electrical effects 
corresponds, for instance, to this pressure of the sur- 
rounding medium, the main factor in the apparent 
parallel results. 

We now turn to an experiment which, with its 
unique and isolated position, attracts a singular 
interest. It is the imitation of Nobili’s rings by means 
of liquid currents acting on a thin layer of liquid con- 
taining coloured or white powder in suspension. Ve 
beautiful rings of the kind first described by Nobili 
are, as is well known, obtained by passing an electric 
current through a solution of litharge in caustic potash 
from a polished plate, as positive electrode, to the 
fine point of a platinum wire forming the negative 
electrode. M. Decharme modified the experiment by 
using a liquid current and a body not in the state of 
solution, but in the state of suspension. The liquid 
drops from a tube held vertically above the plate, 
which is covered by a thin layer of water with fine 
powder of litharge, sulphate of barium, lead-white, or 
some other substance stirred into it. To complete the 
analogy, there may be above the liquid with the 
suspended powder a layer of water and a pipe carry- 
ing the superfluous water away during the time that the 
drops fall from the tube. Concentric circles of greater 
or smaller diameters begin very quickly to arrange 
themselves round the point which the drops strike. The 
diameters of the rings, their distances from the central 
point, and their regularity vary, of course, with the 
powder employed, and the experiment will succeed 
best with a very fine powder. But the rings are gene- 
rally very regular, and show well-defined outlines 
and delicate radial lines, the lines of force emanating 
from the centre and intersecting all the rings, such as 
are illustrated in Fig. 7, which is reproduced from a 
photograph. In comparing these rings to those of 
Nobili, we naturally go back one step further, and 
call to mind Newton’s rings, which were produced by 
the interference of waves of light reflected from a 
plane glass surface, and other waves reflected from the 
outer surface of a convex lens pressed against the plane 
glass—that is, by the interference of waves reflected 
from either boundary of the thin layer of air between 
the glasses. Nobili’s ringsare produced from the decom- 
position, by an electric current, of a body in solution ; 
the molecules of this body must arrange in circles round 
the line representing the path of the current, and 
these rings will show the colours of interference if they 
are fine and regular enough. Decharme’s rings result 
from the mechanical disturbances produced in a liquid 
holding fine particles in suspension, by the action of a 
liquid current. They are naturally of a coarser kind 
than those resulting trom chemical decomposition, and 
exhibit no colours of interference in reflected light after 
the liquid has been evaporated. If, however, such 
sulphate of barium rings, perfectly white in reflected 
light, are viewed in transmitted light, inner rings 
appear of a delicate violet tint, whilst the two large 
outer circles are distinctly yellow or orange. We find 
thus a perfect analogy which is, though not surprising, 
certainly interesting to see so easily established. Fig. 8 
shows similar effects obtained with two parallel jets 
of water falling into the same liquid prepared in the 
way described. 

The next series of experiments relates to the imita- 
tion of lines of force. Here again it seems to be pos- 
sible to draw a direct comparison between molecular 
forces, manifesting themselves as electro-magnetic, or 
electric phenomena, and mechanical forces, acting 
upon visible, fine particles, instead of invisible mole- 
cules. In producing these effects M. Decharme’s mode 
of operation was very similar to that employed when 
imitating Nobili’s rings ; the air or water currents, for 
the most part continuous, being directed against a 
plate covered with a fine layer of a thin paste of water 
and minium. The results are illustrated in Figs. 9, 10, 
and 11. 

To imitate the lines of force of an electric current in 
a plane perpendicular to its direction, all that is neces- 
sary is to blow through a fine glass tube held perpen- 
dicularly a few millimetres above the plate. The little 
minium particles quickly aggregate in the rings shown 
in Fig. 9, with their ends linked together, just as iron 
filings do if an electric current crosses at right angles 
the plate on which they lie. 

In Fig. 10 we have two systems of rings resulting 
from two parallel currents of the same direction, under 
the conditions just explained. For this experiment 
it is advisable to take two long and fine tubes filled 
with water, to blow them simultaneously and close 
them exactly at the same moment before they have 
discharged their liquid, as else the sudden violence of 
the air current ensuing might disturb the particles 
that have already settled. For the imitation of the 
lines of force of a current ina plane parallel to its 
direction, the tube is again held perpendicularly, but 
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swiftly moved in a straight line along the surface of 
the minium layer, whilst a continuous air current is 
made to passthrough the tube. Fig. 11 is a somewhat 
indistinct illustration of the change of position brought 
about in the minium particles. We learn, however, 


from M. Decharme that the particles are turned at | 


right angles to the direction of the current, precisely 
as iron filings are when an electric current flows through 
them, and that in other instances the peculiar serrated 
lines of the iron filings’ were most clearly reproduced. 
One peculiar feature of this experiment is that, 
although in reality a vertical current is employed, as 
in the first case, yielding the lines of Fig. 9, this 


current is really, as M. Decharme remarks, spread | | 
| arrange themselves in the short luminous aigrette | 
which not rarely distinugishes the negative terminal. | 
The separation of the powder in little globules was | 


horizontally by the rapid motion of the tube. 
The imitation of the lines of force of two currents 


of opposite directions, in a plane perpendicular to | 


their directions, offers considerable ditticulties. Among 
the various modes employed, the following was found 
to answer best. Two tubes are used; the first, a 
fine one, supplies the liquid current, and is connected 
with a caoutchouc balloon of pear-shape held at the 
usual distance, that is a few millimetres, above the 
minium ; the other, a little wider, serves to suck up 
and thus to remove the little particles moved by the 
action of the liquid current, and it is for this purpose 


in a straight line, and the traces left may be examined 
afterwards. Varying the conditions of the experiment, 
choosing water currents or air currents of different 
strengths, tubes more or less fine, layers of various 
thicknesses, &c., M. Decharme realised a great number 
of diverse effects. In general it is advisable to let fine 


currents act on thin layers of minium ; but care has to | 


be taken in these respects, as the greatest delicacy 
and distinctness of the lines and figures is attended 
with a danger of their disappearance at the next 
moment. The starting point of the furrow caused by 


the current is sometimes surrounded by curves like | 


those crescent arcs round the positive pole of a Geissler 
tube; whilst at the far end of the furrow the particles 


often observed, as well as larger and smaller delicate 
zones and bands, and other figures which analogy 
makes us expect to find. By similar means M. 
Decharme further imitated the various shapes of the 
electric sparks ; among these the spark with diverging 
branches, the simple star, Fig. 12, and the beads, 
Lichtenberg’s figures with their characteristic diffe- 
rence between effects of positive and negative elec- 
tricity, and other phenomena, which if simply enume- 


| which cause the nodes and loops of the sound waves 
| in pipes, and the accumulation in characteristic figures 
| of the sand on Chladni’s plates. Pressure and elasti- 
| city of the medium are important factors, both for the 
| nature of the sound undulations, and the stratifications 
| observed under the impulse of the electric discharge. 
Messrs. Warren de la Rue and Hugo Mueller proved 
| that, for all gases, there is a pressure of least re- 
sistance, and that further each discharge is accom- 
panied by a sudden dilatation of the respective 
medium, in addition to and distinct from that dila- 


tation caused by heat. Mr. Hendrik Bueckman, 
of Amsterdam, has also succeeded in _ experi- 
mentally establishing that there are different 


pressures in the three large zones of a Geissler or 
Pluecker tube, the two luminous atmospheres round 
the electrodes, and the dark zone between them, and 
that of these zones the positive atmosphere has the 
| greatest, the negative a lesser density, whilst the por- 
| tion of least density between them is not illuminated 

at all. If we go one step further, we recollect that the 
| peculiar regularity in the lines and bands of some 
spectra has attracted the attention of many observers, 
When describing the spectrum of carbon bisulphide 
vapours glowing in the voltaic arc, Messrs. Jamin and 
Maneuvrier, for instance, speak of four groups of lines 





fixed so as to touch the minium particles. By the 
simultaneous play of the two tubes it becomes possible 


to imitate the effects of two currents of opposite | 


sense, 
We have still to speak of one wide class of experi- 


ments, which, in the interest that they evoke, do not | 


rank second to any of those we have already men- 
tioned. It will be surprising to learn that by the sole 
help of the same minium particles which did such 
good service in the researches just referred to, we can 
reproduce phenomena which would generally be con- 


rated fail to excite that interest that is undoubtedly 
to be attached to them. 
When speaking of his hydro-electro-magnets, M. 


| Decharme remarked that the peculiar alteration from 


sidered as of far too delicate a nature to permit of | 


imitation by such simple and crude means. The 
electrical discharge through rarefied gases in tubes, 
which have become popular under the name of their 
first manufacturer, Geissler, exhibits a great variety 
of the most beautiful effects. A display of these 
henomena of rare charm was given at the Royal 
nstitution some time ago by Messrs, Warren de la 
Rue and Hugo Mueller, when they showed the results 
of their remarkable researches conducted with the 


help of their 8000 and for some effects, 11,000 chloride | 


of silver cells) Now M. Decharme states that he 
has imitated a great many of these very phenomena, 
the streamers, striz, crescents, and globules, and that 
this can be done withont any difficulty. He proceeds, 
according to his mémoire, which briefly deals with 
these effects, as in the hydrodynamic imitation of the 
lines of force of a current in a plane parallel to its 
direction. A fine tube is rapidly moved across the 
minium layer whilst the air or water current 


is uninterruptedly passing, so that the current travels | 


repulsion to attraction consequent upon simply thicken- 
ing the lip of the tube is without parallel in electro- 
magnetism. 
of the question at issue. 
really the points of analogy and which the similar 
causes that we may assume on the basis of similar 
results. Repulsion and attraction may arise from 
many different causes, and it does not follow that two 
phenomena are inversely related to one another, because 
the one produces attraction, whilst the other, under 
corresponding conditions, ends in repulsion, The 
term ‘‘ attraction,” so often made use of, is not a very 
fortunate one. If we speak of the reciprocal at- 
traction between the different planets, we mean 
the manifestations of one general force, inseparable 
from all matter, gravity. In the attractions of Mr. 
Bjerknes and Mr. Stroh, ag well as in those referred 
to in this article, we have more or less distinctly the 
effects of one or several other forces besides that of 
gravity, the influences of which forces it is difficult 
to estimate with reference to their bearing upon 
electrical phenomena, One may thus feel more in- 
clined to follow up analogies presented by M. 
Decharme’s imitation of Nobili’s rings, and the strati- 
fication of light, as there is no pressure of the surround- 
ing medium to be eliminated in these cases. The 
arrangement of the minium particles in M. Decharme’s 
stratification is due to influences analogous to those 


This circumstance hits at the very point | 
We donot know which are | 


in the red, yellow, green, and violet so strikingly 
similar to one another that they seem to obey one 
harmonious law still to be found, and Professor 
Liveing expressed himself similarly in his address be- 
fore the Chemical Section of tle Southampton meeting 
of the British Association. 








HAL.ipAy’s SELF-CLEANSING FILTER.—Messrs. J. Halli- 
day and Co., of Newtown, Manchester, made a very large 
display of their well-known high pressure filters at the 
| late Brewing Exhibition. These filters are extensively 
used by brewers, publicans, soda-water manufacturers, 
and others, and many of them have been in use for 
upwards of ten years giving constant satisfaction. A 
complete description of them will be found on page 7 of 
our thirty-second volume. They also made a good show 
of Excelsior steam pumps, manufactured by Messrs. 
Goodbrand and Holland, Manchester. 


City AND Guitps or Lonpon InstitutE.—The Holl 
Scholarship, tenable at the Technical College, Finsbury, 
has been awarded for the first time this year. The 
student who has gained it is Charles Priest, aged 15, a 
pupil of the United Westminster Schools. The value of 
the scholarship is 20/. a year for two years with free edu- 
cation. The fund which provides this scholarship was 
bequeathed by the will, dated 1838, of Mary Ann Holl for 
the benefit of a school she had established at Genoa, and 
was transferred, by direction of the late Master of the 
Rolls to the ‘ Official Trustees of Charitable Funds” for 
the establishment of a scholarship in connexion with the 
City and Guilds of London Institute. The amount of 
money transferred not being sufficient to provide a scholar- 
ship of 201. a year for two years, the Council of the Insti- 
| tute supplemented it out of their corporate funds. 
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is an exceedingly simple appliance, and one which at | the electric light engineers to shipowners it would | a belt or by a rope. 
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HI 


DRIVING GEAR. 





Arguing from the advantages offered by | less than that to which it is subjected when driven by 


first sight would appear to present no difficulties in| be reasonable to [expect that they should have aj| The pulley on the armature spindle is composed of 
driving. It is true that it usually runs at a high | fairer chance of doing themselves justice. But the | discs of paper powerfully compressed between two 
speed, but quick-running machines are no rarity, and | question of space can be settled on theoretical | wrought-iron cheeks, and turned to a smooth cylin- 
there are ample stores of experience to draw upon as to | grounds ; the exigencies of trade demand that the | drical surface. It runs in contact with a large cast- 
the best means of transmission to be adopted. In the | machinery shall be contained within the smallest | iron pulley, which is also the flywheel of the engine, 
days when each generator fed one arc lamp, and con- | possible compass, and it is expected that the ingenuity | and the two are maintained in intimate connexion by 
sumed from two to four horse-power only, the matter | of engineers will find a means of fulfilling this con- | a pair of tightening bars. The armature spindle and 


was simple enough, but as the number of lamps sup- 


plied from one source increased, the subject developed | 
Belts had | 


a more difficult and less familiar phase. 


now to be made wider and driving pulleys larger, | 


while countershafts had to be driven at higher speeds 
and furnished with pulleys of unusual diameter. 
As the incandescence lamp gained ground another 
stage was reached, for whereas with arc lamps the 
maximum power absorbed by one generator seldom ex- 
ceeded 20 horse-power, now it often reaches as much 
as 40 or 50 exceptionally double that, and at an 
electric light exhibition the bewildered visitor has a 
difficulty in finding the dynamos among the concourse 
of boilers, engines, pulleys, and belts which entirely 
overshadow them. So long as there is ample space at 
disposal there is no great objection to be made to this ; 
machines running at 600 or 700 revolutions per minute 
cannot well be driven directly, and belts are pro- 
bably the best, certainly the best understood, means 
of transmitting the power to them. But unfortu- 


| dition. 
| In our issue of May 4 we illustrated and described 
machines on board ship, devised by Mr. J. S. Raworth, 
| of Manchester. At the date of our article he had 
| already applied it, on behalf of Messrs. Siemens 
| Brothers, in twenty-three instances, of which the 
| first was on board the City of Rome; since that time 
| the number has been further increased, and in every 
case the ropes have given perfect satisfaction, showing 
no tendency to slip, and requiring but little super- 
vision. The growing size of marine installations is 
| now, however, encroaching upon the small area re- 
| quired even for the rope transmission, and Mr. 
| Raworth has invented a new method of driving, which 
we illustrate above, and which will, we think, 
| from its novelty and originality, interest many of our 
| readers besides those professionally connected with 
| electric lighting. The system adopted, that of 
| frictional or rolling contact, is of course perfectly well 





nately the requisite space is not always to be had; | known, but hitherto it has never been applied to | 


electric lighting is usually regarded as an adjunct | driving electric generators, nor, as we think, for 
which can be stowed away in a corner, generally in a | transmitting so much as 40 horse-power. The 
vault or a small outbuilding, where it is impossible to | difficulty in the application lay in the necessity 


employ a belt of sufficient length to run well, and then 
follow the mishaps which have so often brought dis- 
credit upon the new illuminant. 

But howevercramped may be the space allotted to the 
electrician on land, it is always much larger than that 
within which he is confined when he undertakes the 


|of avoiding a great strain upon the bearings of 
the dynamo. The armature runs so closely to the 
| field magnets that any considerable wear in the bear- 
ings brings about the destruction of the former, and 
since the contact between the rolling surfaces is theo- 
retically only a line, it was feared that there must be 








a method of rope transmission for driving dynamo | 


| the flywheel shaft are each turned down at the end 


and run in gun-metal sleeves provided with wings 
or lugs for the passage of these bars. At the lower 


| end, each bar has a head, and at the upper end it is 


| screwed down the strain is gradually increased. 





screwed to receive a milled hand nut, with a head 
2in. in diameter. Under each nut is a short helical 
spring about lin. in length, so that as the oor 

Sa 
matter of fact the pressure required to keep the two 
rolling surfaces in working contact is exceedingly 
slight, two or three turns of the nuts, made only by 
the thumb and finger without any lever or screw-key, 
being amply sufficient for the purpose. The engravin 
represents a Siemens S D, dynamo, designed to fee 
200 Swan lamps and a 6 horse-power Tangye engine, 
controlled by a Pickering governor. 

The first machines driven in this manner fed 
60 lamps, and were placed on board the s.s, Aurania, 
where they have answered admirably. There is 
one machine upon the City of Chicago and two 
upon the Massilia, of the Peninsular and Oriental 
service, and gradually increasing sizes, up to the 
largest constructed by Messrs. Siemens Brothers, are 
now being adapted to this method of driving with very 
successful results. When duplicate dynamos are in- 
stalled, a pair of engines are placed in the centre of the 
bed with a generator at each side. The engines are 
not usually coupled together, but should one engine 
and the opposite dynamo both fail, then the two 
crankshafts can be coupled together to transmit the 


lighting of an ocean steamship. In a corner partitioned | a heavy pressure brought to bear upon them to gain | power from the remaining engine to the other genera- 
off from acoal bunker, he is expected to erect dupli- | the required adhesion, and that it would be dangerous | tor. Our engraving represents one of five apparatus 
cate engines and plant for 500 incandescence lamps, | to transmit it through the bearings. To avoid this | exhibited before the British Association at Southport. 
and he often finds the problem very difficult of solution. | the generator is mounted on a cradle carried in | 


He has to provide accommodation for two engines | 


each capable of indicating 60 or 70 horse-power, and for | vertical plane fore and aft, and so accommodate itself | hi 


two dynamos, while each engine must be so arranged | 
that it will drive either generator, so that the | 


trunnions, so that it is perfectly free to swing in a 


to any position of the driving pulley, 








CANAL THROUGH THE IstHuvs OF CoRINTH.—The works 
ere are advancing rapidly, and will be completed in four 


the stress in the | years. The quarrying of the rock has not proved as diffi- 


bearings being only that due to the weight of the arma- | cult as was anticipated. The total quantity of soil to be 
chances of a breakdown may be reduced to the smallest | ture, and the turning moment required to drive it, far | removed is estimated at about 1,500,000 cubic yards. 
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CURRENT RAILWAY LEGISLATION. 


Xx 


SYNOPSIS OF SESSION 1883. 


Showing the Mileage of New Railways, Capital and Borrowing Powers applied for under the respective Bills, together with the Names of the Parties 


acting Professionally in each Case. 
ENGLAND AND WALES. 


Bitts ProMoOTeD BY ExisTING COMPANIES WHICH HAVE RECEIVED THE Rorat ASSENT. 





Name or BIL, 





Banbury and Cheltenham Direct Railway .. 
Cambrian Railways ‘ 

Central Wales and Carmarthen Junction Railw ay” 
Cheshire Lines Committee 


Church Fenton, Cawood, and Wistow Railways .. 
Cleator and Workington Junction Railway 

Corris Railway 

Didcot, Newbury, and neiieinaneis Senttinn Railw ay... 
Downham and Stoke Ferry Railway 

Eastern and Midlands Railway 

. East London Railway 


2. Ennis and West noe Railw: wl 
13. Exeter Canal 


14. Freshwater, Pocmentls, - Bouyer Railw ay 
. Great Eastern Railway (General Powers) 


Great Eastern, Tendring eres and Clackton -on-Sea Rail-| 
way Company . ; 
7. Great Northern Railw ay 


See F Fe 


. 


© 


we 
3 


-_ 
nw 


16. 


18. 
19. 
20. 


21. 


. Hull, Barnsley, and West Riding Junction Railws - y and Dock 1 
Company (Various Powers). . 


Great Western Railway 


Great Western and Llynvi and Ogmore Railway Companies 
Halesowen Railway 


4 


Hounslow and Metropolitan Railway - | 


to 


Lancashire and Yorkshire Railway .. 


. London and North-Western Railway (Additional Powers) 

25. London and North-Western Railway (New Railways) . ‘ 

. London ng 5 ew Western lesanated ame: Direct 
Railway, . 


. London and South-Western Railway (Various Powers) .. 
28, 


29, 
30. 


31. 
32. 


London, Chatham, and Dover Railway 


London, Tilbury, and Southend Railway 
Lydd Railway (Extension) be 


Manchester, Sheffield, and Saaneniee Railway (Additional 


Market D Deeping Railway ; 
Maryport and Carlisle Railway (No. 9) 
Mersey Railway . 

Metropolitan ine " ans 
Metropolitan Board of Works (District Railway Ventilators) .. 
Metropolitan Outer Circle Railway 


Metropolitan District Railway 
$9. Midland Railway (Additional Pow ers) 


40. North British Railway . 
. North-Eastern Railway (General Powers) « 
42, North London Railway 


43. Plymouth and Dartmoor nen ae 
44. Pontypridd, Caerphilly, and Newport Railway 


45, Ramsey and Somersham Junction Railway 
46. Regent’s Canal, City, and Docks Railway .. 
47. Regent’s Canal, City, and Doeks Railway . 


48. Rhondda and Swansea Bay Railway Company . an at 


49. South-Eastern Railway 

Southsea Railway 

. Staines and West Drayton Railway 

52. Stratford-upon-Avon, Tow onaaaee 
Railway.. . 

. Swindon and Cheltenham aan enon (No. >. eel 


| 


34, 
35. 
36. 
37. 
38. 


abe 


and Midland Junction! 


o- 


. Swindon and Cheltenham Extension Railway (No. 2) 


. Swindon, Marlborough, and Andover Railway 
Taff Vale Railway 


Wrexham, Mold, and Connah's 8 on. —_ 
. Ww ce, Mold, and — 8 — Railw: - (Haw arden n Loop 
ee 


a 


"lg 
1 


“an 


Length of New} Proposed | Borrowing | biti 
Railway. Capital. Powers. | Engineers, 
m. ¢. £ & | 

0 34 oH W. Wilson 
20,000 


re ny | George Owen 
(Running powers, &c.) se ss 





0 23 | W. G. Scott 
035 «| - a J. Fraser and Sons 
29 65 204,000 68,000 |/ John Wood 


A. B. Strongi’th’arm 
(Passenger trattic arrangements). aS - 
(Internal arrangements). 


| 
3 34 | 30,000 | 10,000 | Edward Wilson 
12,000 | 4,000 | T. W. Smith 
(Internal arrangements) | Charles Barry 
(Abandonment) 

(Internal arrangements) | ea ee 
—— (| gaene a ( or Wilee poy 
cities ¢ 1,500,000 5 | tae 1 "A, A. Langley” 


(Transfer of undertakings) | + om 
! Richard Johnson 


9 47 | {John Fraser and Son 
i WwW el ) 
. = + 750,000 250,000 | John Fowler, W. G. Owen 
3 6s ) 
(Amalgamation) | 
(Working agreements) | 
0 57 60,000 | 20,000 | Wells, Owen, and Elwes 
2 4 600,000 200,000 | _—SW. Shelford, C. Bohn 
1,950,000 
3 19 \ 100,000 ) § 650,000 Sir J, Hawkshaw 
( (L. & j ( 33,000 | Sturges Meek, W. Hunt 
N.W.) | 
1,000,000 | 333,000 F. Stevenson 
{ 300,000)/ 5 | ae 
13 49 {600,000 j 200,000 | F. Stevenson 
| 
21 510,000 | 170,000 W. Jacomb 
ll 14 1,000,000 ) : 
| f Deviation 20,000 { —— W. Jacomb 
23 (ILBS.C.) ee 
§ 250,000 ) | nee 
ie 1 450,000 f 233,000 | W. Mills 
23 15 300,000 100,000 | A. L. Stride 
8 31 120,000 40,000 C. R. Walker 
18 73 ‘ 1,150,000 383,000 Charles Sacre, Francis Fox 


¢; Abandonment) 
(Reduction of tolls to correspond with Cleator and W orkington 
Junction Railway) 


1 78 | 450,000 | 150,000 | J. Brunlees, C. D. Fox 
| { 500,000 ) | 
1 50,000 5| 166,600 | 


| (Repeat of Section 12 of + Lard District Railw ay Act, 1881, &e.) 


ee ee + 66,000 22,000 J. Fowler 
0 17 25,000 < | - 
29 38 1,350,000 450,000 | J. Underwood 
6 37 150,000 | 50,000 | W. R. Galbraith 
3 76 250,000 83,000 T. E. Harrison 
ae 250,000 83,300 F. Stevenson, T. Matthews 
2 18 66,000 22,000 Galbraith and Church 
9 32 150,000 50,000 J. W. Schumper 
(Extension of time, &c.) | 
(Canal capital) | 
(Various powers) | , = oi 
™ ™ 8. H. Yockney, 
5 44 | 135,000 45,000 4 8. W. Yookney 
Paes powers) | F. Brady 
0 ms | A. H. Ford 
1 is 40, 000 | 13,300 W. Dennis 
100,000 33,300 | 
(Capital arrangements) | 
| 16 68 ) | | 
c i Deviation - 360,000 120,000 | C, Liddell, J. R. Shopland 
0 58 | 
0 39 100,000 33,300 | J. R. Shopland 
0 25 |, 60,000 | 20,000 | George Fisher 
Capital arrangements) | 
32 | 75,000 25,000 | H. Robertson 





Solicitors, Parliamentary Agents, 








Walter Webb and Co. 
7 © tear Sherwood and Co. 


| 
| 
i Beale, Marigold, and Co. S) 
Mills and Bibby | 
Lumb and Howson vy 

E. L. Waugh and Musgrave ) 
|  <Ashurst, Morris, and Co. | 


Lake, Beaumont, and Lake | 
F.S S, Copeman a 


H.C. Corfield Sherwood and Co, 
S. F. and H. Noyes Sherwood and Co, 
( Nelson, Barr, and Nelson 4 
|) R. B. M. Lingard-Monk \| Wyatt and Co. 


Simson, Wakeford, and Co. 
Dyson and Co, 
Sherwood and Co, 
Martin and Leslie. 

J.C. Rees. 


v Capel A. Curwood 
| F. C. Mathews Dyson and Co, 
14 Wilson, Bristow, and ) . F " 
14 Carpmeal N Sherwood and Co. 
te = | W. Bell. 
B. C, Gidley Sharpe, Parkers, and Co, 
| Berty and Bayliffe | J. C. Rees, 
; W. F. Fearn | J.C. Rees, 
| W. F, Fearn | J.C. Rees. 
| Nelson, Barr, and Nelson Dyson and Co, 
| R. R. Nelson | Sherwood and Co. 
| R. R. Nelson | Sherwood and Co, 
if Newman, Stretton ’U , 
r and ee d y W. Bell. 
4 _ Higginsonand Vigers } ™ 
| \ Taylor, Son, and oe J} Wyatt and Co. 
|{ Lowe, Moss, and Moss 
{ Brooksbank and Galland J J.C, Rees, 
’ C. Moorhouse | Dyson and Co. 


; 


R, F. Roberts Sherwood and Co. 

. | R. F. Roberts | Sherwood and Co. 
| Bircham and Co. J. C. Rees. 
| Bircham and Co. J.C. Rees. 


Martin and Leslie. 


Dyson and Co. 
c, E. Mortimer. 


| John White 


F. C. Mathews 
| R. W. Perks 


R. B. M. Lingard Monk 
Sharpe and Son 


Tyson and Hobson 
|Baxtersand Co,, Gill and Archer 
| R. W. Perks 

| Reginald Ward | 
Hargrove and Co, 


| Baxters and Co, 
| » Beale and Co. 
W. ey _— 
G.S. 
Paines, Lay oti al Pollock 


Wyatt and Co, 
| W. Bell. 

’ Lewin and Co. 
W. Bell. 
Sherwood and Co. 
Martin and Leslie. 
Martin and Leslie. 


J.C. Rees. 
Sherwood and Co, 
Sherwcod and Co, 
Sherwood and Co. 
Sherwood and Co, 


| 
| 
| J. B. Batten and Co. J. C Ball, 
Cobb and Tudor W. Bell. 
| Serjeant and Son Cruse and Clay. 
| Higginson and Vigers J.C. Rees. 
| Higginson and Vigers J.C. Rees. 
; |  Strieks and Bellingham J.C, Rees. 


W. R. Stevens 
R. W. Ford and Son 
Cooke, Le Brasseur, and Oakley 


y. Cooper, C, E. Mortimer. 
Sherwood and Co. 
W. Bell. 
W. Bell. 
Martin and Leslie. 


| 
| 
| 
| 
| 
| 


Newman, Stretton, and Hilleard) 
§ J, C. Townsend, V) 
( G. Davis, Son and Co. 

f 


J J. C. Townsend, 
{ G. Davis, Son, and Co. 


J. C. Townsend 
Ingledew and Co. 
Evan Morris 


; | Martin and Leslie. 
| Martin and Leslie. 
Sherwood and Co, 


Wyatt and Co, 
Wyatt and Co. 


Evan Norris 








LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 25th October, the official triai trip took 
baie of the Cloch, a handsome iron screw Ag + sad recently 
_ for the Clyde Shipping Company by Messrs. Dobie 
Co., Govan, and engined by Messrs. John and James 
tnt Glasgow. Intended as a supplementary or 
spare boat to the splendid fleet of coasting steamers be- 
longing to the company, the Cloch is a vessel of 850 tons 
gross, and measures 215 ft. by 284 ft. by 15ft. She is 
fitted with engines having cylinders respectively of 23in. 
and 46in. in diameter, with stroke of 42in., the working 
steam pressure being 80]b. per square inch. A speed 
equal to 10 knots per hour was attamed, but the weather 
conditions were somewhat unfavourable, 


On Saturday, October 27, Messrs. J. P. Austin and 
Son launched from their shipbuilding yard, at Sun- 
derland, an iron screw steamer, built to the order of 
Messrs. Johnson Brothers and 6o., of Cardiff and West 
Hartlepool. Her principal dimensions are: 245 ft. 
between perpendiculars, breadth 36 ft., and depth of hold 
17 ft. 3in. The engines are of 130 horse- -power. The 
vessel received the name of the Western Star. 


There has been launched fr from the Abercorn Ship- 
| building Yard, Paisley, a fine screw steamer, named the 
Hoz Head, built to the order of Messrs. Strong, Scott, 
and Co., of Bute Docks, Cardiff. The following are the 
dimensions of the vessel: Length, 150 ft. ; beam, 23 ft. 
Gin. ; and depth of hold, 10 ft. Gin, Her engines will 








be of 70 horse-power nominal, and will also be supplied 
by Messrs. Donald and Wilson, ilson, Paisley. 


On Tuesday, the 30th ult, Me Messrs. John Key and Sons, 
Kirkcaldy, launched from their Abden shipyard a steel 
screw steamer of about 870 tons gross for the Australian 
Steam Navigation Company, Sydney. Intended for the 
passenger and cargo trade on the northern coast of 
Australia, and measuring 210 ft. by 29ft. by 194ft., she 


has been built to Lloyd’s highest class (100 A 1, two- ‘deck 
rule), and is to be fitted by the builders with engines of 
160 horse-power nominal, the cylinders being 30in. and 
60 in. in diameter respectively, with stroke of 39in. Steam 
lied from a steel boiler working at a pressure 
he vessel is named the Fitzroy. 


will be sup 
of 90 lb. 


i 
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On Wednesday afternoon Messrs. Schlesinger, Davis, 
and Co., launched from their shipbuilding yard at Walls- 
end, a finely modelled screw steamer, named the Dalmatia, 
248 ft. in length ; breadth moulded, 34 ft. Gin. ; depth of 
hold, 20ft. 45 in., with a carrying capacity of 2300 tons 
dead weight. She has been built to class Al* in red in 
the Liverpool underwriters’ registry. Her engines of 
150 horse-power nominal, have been constructed by the 
North-Eastern Marine Engineering Company, at Walls- 
end, and will at once be put on board. The cylinders are 
29in. and 56in. in diameter respectively, with a stroke 
of 42in. The boilers, which have a total heating surface 
of 2700 square feet, will work at a pressure of 901b, per 
square inch. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing tothe occurrence of 
the Autumnal Sacramental Fast-Day in the Glasgow dis- 
trict there was an entire suspension of business in the 
“iron ring” in the Royal Exchange last Thursday. On the 
following day there was a further decline of prices, which 
descended under the 45s. level, and closed at 44s. 114d., 
the lowest price quoted since early in the year 1880. 
Business was done in the morning at from 45s. 14d. down 
to 45s. cash, also at 45s. 4d. down to 45s, 24d. one month, 
and buyers at the close were offering 45s. cash and 
45s. 24d. one month, with sellersnear. Transactions were 
reported in the afternoon at from 45s. O}d. down to 
44s, 11}d., also at 45s. 24d. and 45s. 2d. one month ; and 
at the close of the market there were sellers wanting 
44s, 114d. cash and 45s. 2d.one month, with buyers near. 
Monday’s market showed further weakness, and the closing 
prices were 24d. per ton under those which were current 
at the close of last week. In the course of the forenoon 
transactions took place at 44s. 104d. and 44s. 11d. down to 
44s. 94d. cash, also at 45s. 1d., 45s., and 45s. Od. one 
month ; and there were buyers at the close of the market 
offering 44s, 94d. cash and 45s, one month, with sellers 
near. A fair amount of business was done in the after- 
noon at 44s, 94d., 44s. 10d., and down to 44s. 84d. 
cash, also at from 45s. down to 44s. 10d. one month, 
with sellers at the close wanting 44s. 9d. cash and 44s. 114d. 
one month, and buyers near. Though still flat, the 
market was somewhat stronger yesterday, and there was 
a recovery of 2d. per ton of the decline of the previous 
day. _ Business took place during the forenoon at 
44s, 8d., 44s. 74d., and up to 44s. 103d. cash, also at 
44s, 11d., 44s, 10d., and up to 45s. one month; and at the 
close of the market there were buyers offering 44s. 103d. 
cash and 45s. O4d. one month, with sellers near. Trans- 
actions were reported in the afternoon at 44s. 10}d., 
down to 44s. 94d. and up to 44s. 11d. cash, also at 45s. to 
45s. 1d. one month, with sellers at the close asking 
44s, 11d. cash and 45s. 14d. one month, and buyers near. 
In to-day’s market there was a somewhat unsettled feel- 
ing, the price varying to the extent of 2d. per ton. During 
the forenoon business was done at from 44s. 84d. up to 
44s, 10)d. cash, and from 44s. 103d. up to 45s. 04d. one 
month, the close being sellers at 44s. 10d. cash and 
45s. O}d. one month, with buyers near. There were 
transactions in the afternoon at 44s. 9d. and 44s, 84d. cash, 
also at 44s. 114d. and 44s. 11d. one month, and subse- 
quently there were sellers at 44s. 84d. cash and 44s, 11d. 
one month, with buyers near. That the pig iron trade is 
at present in a very depressed state is a fact that can- 
not be questioned. Furthermore, there is no appearance 
of very real and permanent improvement setting in, and 
asthe winter months are coming on, when the shipping 
demand falls away, holders have naturally become very 
disheartened, and are freely selling their iron from day 
to day. Buyers operate with the utmost caution, whilst 
sellers act with boldness; and the steady and uninterrupted 
fall in prices, together with the apathy of buyers, gives 
sellers perfect confidence, as the present prices, which 
formerly brought in large buyers, appear now to be no 
inducement. The keenness to sell out, which is now so 
evident in the Glasgow market, has been hastened by 
reports of prospective quietness in the iron trade, and by 
the long looked for advance in prices being as far off as 
ever. Flatness is also the rule with shipping iron, and 
the prices at which it may be purchased are mostly falling 
in the same proportion as warrants, which is the more 
surprising considering the large amount of business 
doing ; but it is accounted for by the unfavourable view 
taken of the immediate future. As regards the low prices 
of warrants, it may be stated that the lowest level reached 
last year was 46s 8d. per ton, on the 9th of January ; in 
the previous year the lowest price was 45s., which was 
accepted on the 4th of January ; and in 1880, as low as 
44s. 5d. was accepted on the 12th of January. It seems 
a little strange that in three years in succession the 
lowest price was reached in the month of January. The 
reports coming to hand from the United States and the 
Continent are far from being encouraging. In the hema- 
tite pig iron department a depressed tone continues to 
prevail, as low as 47s. 6d. per ton is now being accepted 
for the usual proportions of Nos. 1, 2, and 3 brands, f.o.b., 
at Cumberland ports. One additional blast furnace has 
been relighted at Lugar Iron Works, so that there are 
now 105 furnaces in operation, as against 113 at this time 
last year. Last week’s shipments of pig iron amounted to 
12,758 tons, as compared with 16,440 tons in the previous 
week, and 12,116 tons in the corresponding week of last 
year. The following shipments were made: To the 
United States, 1855 tons ; to Canada, 470 tons; to South 
America, 285 tons ; to Australia, &c., 270 tons ; to France, 
205 tons ; to Italy, 700 tons; to Germany, 1513 tons; to 
Russia, 410 tons ; to Holland, 1870 tons; to China and 
Japan, 800 tons ; and to other countries lesser quantities. 
The stock of pigiron in Messrs. Connal and Co.’s public 
warrant stores stood at 589,022 tons yesterday afternoon, 





as against 539,100 tons yesterday week, showing a decrease 


of 78 tons. 


Shipments of Machinery, &:c.—Last week’s report as to 
the foreign shipments from the Clyde show that machinery 
of the value of 51,710/. was shipped, a large portion of it 
being sugar-crushing machinery for Fiji; sewing ma- 
chines of the value of 9000/., chiefly to the Mediterranean 
and Seville ; steel manufactures of the value of 23,000/., 
chiefly railway sleepers, for Calcutta; and castings and 
sundry iron manufactures of the value of 61,0002. 


The Anchor Liner “‘ City of Rome.”—It has recently been 
stated that the magnificent Anchor Line steamer City of 
Rome is about to be laid up for the winter on the Clyde 
at the mouth of Gareloch. Incidentally with that fact, 
it may be mentioned that the other steamers belonging to 
the Liverpool and New York portion of the Anchor Line 
are to be withdrawn at the end of the passenger season 
on account of the unremunerative freights from New York. 


The Fife and Clackmannan Miners.—An agitation has 
been going on for several months among the miners of 
Fife and Clackmannan for an advance of wages, and the 
coalmasters have systematically refused to grant any 
advance, even though there has been a somewhat consider- 
able advance in the prices of coal since the last rise of wages 
was conceded. Yesterday, for the full consideration of 
the subject, a conference of mineowners and miners was 
held in Dunfermline, and after statements were made on 
behalf of both parties, the coualmasters firmly declined to 
give the advance requested. It seems not unlikely that 
the men will now send in their notices to terminate their 
sresent contracts, and then resort to a restrictive policy. 
n the meantime efforts are_to be attempted to get a slid- 
ing scale fixed and established for regulating the rise and 
fall of wages. 


The Scotch Ironworkers.—There seems to be a strong 
determination on the part of the ironworkers of Lanark- 
shire to do their best to get a Board of Arbitration and 
Conciliation established in connexion with their several 
works for settling all questions in dispute on wages, &c., 
as they do not wish to oa their affairs any longer regu- 
lated by the North of England Arbitration Board, indeed, 
they think they would get better terms if the selling 
prices of Scotch finished iron alone were to regulate their 
wages. In the meantime they are making the requisite 
overtures to their respective employers. 


Pintsch’s Gas-lighted Buoys.—A number of gas-lighted 
buoys on Pintsch’s patent system, have recently been laid 
in the Clyde between Port-Glasgow and Dumbarton, by the 
Clyde Navigation Trustees, for the purpose of marking 
off the navigable channels as distinctly as possible by 
night. The success of such buoys on the Clyde has now 
been thoroughly established. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
capital attendance on ’Change but the dismal telegrams 
from Glasgow at once created a dull market. Prices were 
weaker, No. 3 Cleveland pig being sold at 38s. 3d. per ton 
for prompt delivery, and 3d. less for delivery over the 
winter months. Shipments of pig iron from the port 
of Middlesbrough continue satisfactory. During the 
month of October there have been exported a total of 
98,500 tons. Of this 30,000 tons have gone to Scotland, 
23,000 tons to Germany, 8000 tons to Wales, 7000 tons to 
France, and the remainder to other continental countries. 
But although the shipments are so good, the prospects of 
trade for the next few months are not at all encouraging. 
Dulness for forward delivery prevails in all branches, and 
the fact that the wages questions are to be revised does 
not tend to improve matters. The ironstone miners of 
Cleveland want a better arrangement for regulating their 
wages than the present sliding scale. The blast furnacemen 
join them in their desire, and the ironworkers of the North 
of England not only disapprove of their bargain with the 
employers to the end of this year, but are, fin the face of 
failing trade, asking for an advance in wages. It is hoped 
that the Board of Arbitration and meetings of masters 
and men will be instrumental in settling all differences 
without any stoppage of work, but in the meantime diffi- 
culties are springing up which will have to be dealt with 

very carefully in order to avoid much loss and suffering. 


The Manufactured Iron Trade.—Manufactured iron is 
steady, but prices are tending lower. Ship plates are 
nominally 6/. perton and angles 5/. 10s. less 2} per cent. 
at works for prompt delivery. Hematite iron remains 
dull, Nos. 1, 2, and 3 being quoted 48s. to 48s. 6d. per ton 
f.o.b. west coast ports. 


The Steel Trade.—The steel trade is in a languid state, 
and although prices are so low that heavy sections of rails 
can be bought for 4/. 15s. per ton at works, orders are 
difficult to secure. Messrs. Bolekow, Vaughan, and 
Co., of the Eston Steel Works, Middlesbrough, paid off 
about 300 of their men on Saturday, and unless more 
orders are soon obtained it is their intention to pay off a 
fewmore hundred hands. 


Engineering and Shipbuilding.—All the engineering 
works continue busy and marine builders require to use 
all their forces to complete orders. Shipbuilders on the 
Tyne, Wear, and Tees are getting rapidly through their 
contracts, a great deal more rapidly than fresh orders 
come tohand. During the past fortnight several splendid 
steamers have been launched. To-day (Wednesday) 
Messrs. R. Dixon ard Co., of the Cleveland Dockyard, 
Middlesbrough, launched the first of two steamers which 
they are building to the order of Messrs. C. T. Bow- 
ring and Co., of Liverpool, which is similar in all 
her arrangements to the vessels built by them for 











the same owners, and which are employed in the Red 
Cross Line from Newcastle to New York. The present 
vessel, however, is largely increased in dimensions, being 
310ft. long, 37 ft. beam and 24ft.6in. depth of hold, 
with a carrying capacity of 3100 tons. Her engines, 
which will be of 200 horse-power, are built by Messrs. T. 
Richardson and Sons, of Hartlepool, and are fitted with 
the most recent appliances for large merchant steamers 
in the Atlantic trade. The vessel was named the Romeo. 


The Coal and Coke Trades.—The coal and coke trades are 
brisk. Coal is advanced 6d. per ton from 1st November, 
but coke is rather easier in price. 








FOREIGN AND COLONIAL NOTES. 

Wet and Dry Coal.—A series of tests have lately been 
made at Bochum, in Germany, to determine the respective 
values of wet and dry bituminous coal in making steam. 
It was found that washed slack, containing 18 per cent. 
of water, and 9.9 per cent. of ash, evaporated 5.7 lb. of 
water per pound of fuel; while the same coal, with only 
3 per cent. of water, made from 8b. to 8.5 1b. of steam 

er pound of fuel. After the necessary allowances have 
8 made, the result gives a direct loss of 4 per cent. by 
using wet coal. 


A New Smoke Consumer.—A simple arrrangement 
for the consumption of smoke has been invented by Mr. 
J.S. Barwell, of Cincinnati. On the bridge wall of his 
furnace he constructs a section of tubes of fireclay, the 
tubes being 2 ft. in length, and 2 in. in diameter. 
He starts the fire with coke, and the tubes soon become 
red-hot ; after which, no matter what fuel is used, the 
smoke disappears in passing the fireclay tubes, and all 
beyond them is pure white flame. The cost of reconstruct- 
ing a furnace with this device is about 3J. 


Discovery of Coal in Russia.—It is announced that im- 
portant coal measures have been recently discovered in 
the district of Kerhoyansk, in the province of Yakutsk, 
in Siberia. The principal value of the discovery is that it 
will enable the silver mines of Hendebal to be worked. 
Although discovered in 1840, they Shave not been de- 
veloped, owing to the absence of fuel. 


Improvements in Blast Furnaces.—During the last ten 
years, the blast furnaces of Pittsburg are said to have 
increased their productive capacity 100 per cent., by the 
adoption of improvements in hot blast stoves, shape of 
furnace, &c. The anthracite furnaces have gained still 
more, having the additional advantage that their owners 
now mix coke with the coal, thereby greatly increasing 
the output. 


Comparative Cost of Gas and Electric Lighting in the 
United States.—The town of Meadville, Pa., is lit by gas 
at a cost of 8007. per annum for about 8000 people. The 
city council being dissatisfied with the illumination, went 
in a body to Dayton, Ohio, to examine the results of the 
adoption of electric lighting in that town. They found 
that the cost was 4000/. for 50,000 people, giving a smaller 
proportion per head of the population, with a very superior 
lighting effect. 


Brazil and the United States.—Direct telegraph commu- 
nication has lately been established between Brazil and 
the United States. Itis hoped by the manufacturers of 
the latter country that this will lead to the transfer of 
the Brazilian import trade from England to the United 
States. 

Bremen as a Seaport.—Work has been commenced on 
the River Weser, below Bremen. Its course is to be 
straightened, so as to bring that city into direct commu- 
nication wich the sea. Thecost (which will be borne by 
town of Bremen) is estimated at 500,000/. 








Tue SoctETE INTERNATIONALE DES ELECTRICIENS.—A 
few weeks since we noticed the formation of this society 
in Paris. It will be remembered that it is a direct and 
natural outgrowth of the Paris Electrical Exhibition of 
1881, and, commenced under powerful patronage, it is 
likely to develop into a large and flourishing society. The 
first General Annual Meeting will not be held before the 
15th of the present month, and there are already 830 
members, of whom 70 are English. It was originally 
intended that the “‘ foundation members” would cease 
to be elected after the 15th of October, but this date has 
been extended to November 15, after which time condi- 
tions of entry will be materially modified. Mr. J. A. 
Berly, of 16, New Bridge-street, Blackfriars, represents 
the society in this country. 

Tue TEHUANTEPEC SHIP RariLway.—The survey for 
the Eads ship railway is now complete, and has been 
handed in to the company’s office in New York, by Mr. 
Van Brocklin, the resident engineer. Together with a 
large corps of assistants, Mr. Van Brocklin was employed 
from March 20 to August 17 in making a minute and ac- 
curate transit and level survey of the proposed route, and 
the results are most satisfactory to the projectors. The 
total length of the line from Minatitlan Salina Cruz is 153 
miles. For the first sixty miles it would pass over a well- 
timbered and fertile alluvial plain. The next twenty 
miles would be a gradual ascent up a wide valley to the 
foot of the hills which form the backbone of the isthmus. 
Here there would be some difficulties to be encountered, 
but nothing at all exceptional. The hilly portion would 
be about thirty-three miles, after which the line would 
run over a level plain. The maximum gradient will be 
only 1 in 100, and this will only be found within a dis- 
tance of twelve miles. The health of the surveying party 
was excellent during the whole time of their work. The 
estimates of construction are now being prepared, and 
will shortly be ready. 
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THE ELECTRIC LIGHTING AT THE 
FISHERIES EXHIBITION. 
Ir is somewhat remarkable that the best display of 
electric lighting which has taken place in this country 





should have been found as an adjunct to an exhi- 








bition of fishery products and appliances, where the 
main object of its presence was not so much to test 
the advantages of the various systems, as to lengthen 
the hours during which the public might attend. 
Asa popular attraction the light has not been so 
successful as the show at the Crystal Palace ; firstly, 
because it is no longer a nine days’ wonder, and 
secondly, because there was no central hall where 
rival exhibitors co-operated in dazzling the eyes of 
the public and covering each other’s defects. Each 
firm had a section of the building allotted to it in 
which to do the best it could, and usually the space 
was sufliciently large for any irregularities in the 
light to be distinctly noticeable. There was no 
attempt at scientific measurements or experiments, 
and no medals were awarded ; all that was offered 
was a fair field to the exhibitors, and ample oppor- 
tunities for observation to the visitors. 

On Wednesday last the Exhibition was formally 
closed, and now it is natural to look back and see 
what progress electric lighting has made in the 
interval since it appealed to the public suffrage at 
Sydenham. In the first place there are three 
marked gaps in the list of exhibitors; the Edison, 
the Brush, and the British Companies were not 
represented at the Fisheries, and when we remem- 
ber the lavish shows they had at the Crystal Palace 
it would seem that these companies no longer attach 
the importance they did to exhibitions, and now 
prefer to spend their energy in other channels. 
The most extensive display is made by Messrs. 
Siemens Brothers, and it is to be noted that they, 
the oldest firm in electric lighting, instead of keep- 
ing to their stock apparatus as do many of the 
younger firms, offer something new in each depart- 
ment. The generators which feed the incandescence 
lamps are of a larger type than have been shown by 
them before. The lamps themselves are grouped 
in a way which gives equal brilliancy to those which 
are near and those which are remote from the ma- 
chine, and the arc lamps are arranged in parallel 
circuit in the manner popularly supposed to be the 
peculiarity of the Giilcher Company. The expecta- 
tions raised by the installation of 1060 Swan lamps 
in the principal hall have been scarcely realised, for 
it is undeniably gloomy. Its dimensions are 850 ft. 
by 48 ft., giving a floor area of 40,800 square feet, 
and assuming each lamp to be of 16 candle-power, 
a very liberal estimate, there would be one candle 
for every 2.4 square feet. In any future building 
of this kind it will be well to remember that this 
must be increased 50 per cent. if a thoroughly 
bright aspect is desired. 

Swan lamps to the number of 390 were exhibited 
by Messrs. Ferranti, Thompson, and Ince in the 
Aquarium, and have been highly appreciated. In 
each tank they were placed close to the surface of 
the water, and were hidden from the observer by a 
reflector which threw the rays downwards and 
illuminated the fish most vividly. The anemones 
responded to the light very cordially, expanding 
themselves to the utmost and displaying , their 
gayest colours, as if they too, like the vegetables 
and flowers which they resemble, could grow 
under its influence. These lamps were fed from a 
thousand-light machine and burnt very steadily. 
The popular departments of China, Japan, and New 
South Wales were also lighted by incandescence 
lamps of the Crookes type, manufactured and 
erected by the Giilcher Company. Unfortunately 
these seldom attained to more than a red glow, and 
this interesting collection was practically closed at 
night. The reasons given for this failure, for it 
can be scarcely characterised by any other word, 
are somewhat conflicting; the company say that 
the speed of the engines was not so great as they 
were led to expect, and that there was not sufficient 
power to allow of their adding another generator to 
compensate for the deficiency, while the authorities 
suggest that the resistance of the leads was too 
high and that the electromotive force fell very 
considerably before the current reached the lamps. 
This view appears to be borne out by the fact that 
the pilot lights at the machines burnt fairly bright. 

The Giilcher Company are not the only exhi- 
bitors who make complaints regarding the motive 
power supplied to them by Messrs. Davey, Pax- 
man, and Co. This firm had a large display of 
well-made engines and boilers, and yet it has failed to 
satisfy the electric light engineers, who ascribe the 
major part of the fluctuations and irregularities of 
their lights to faults in the engines. This is, 
of course, nothing new; every engine maker of 
repute has suffered the vexation of hearing electri- 
cians explain that the vagaries of those most unre- 





liable apparatus—arc lamps—were entirely the re- 
sult of imperfections in his engine, and that but 
for these they would be as steady as wax candles. 
But in this instance there appears to have been fair 
cause for a certain amount of complaint, as the 
speed cards, which give the readings of the tachy- 
meter every fifteen minutes, show that there have 
been very considerable variations at times. This 
is more particularly true of the engines which drive 
the greater part of the arc lamps ; these are a pair 
of compound horizontal engines with cylinders 24in. 
stroke, and 1din. and 22 in. in diameter respectively, 
and a pair of 25 horse-power semi-portable engines. 
They both drive on to one countershaft, and originally 
both were provided with governors, but lately those 
on the semi-portable engines have been thrown 
out of action, and the whole task of controlling the 
speed has been put upon the compound engines, 
the result being that the revolutions have varied 
from about 90 to 101. Few engineers who have not 
actually been engaged in driving dynamo machines 
realise the conditions under which they will have 
to work ; electricians take an exceedingly modest 
view in stating their requirements, and if the 
motive power does not greatly exceed the sum of 
the individual demands, it will be quite insufficient 
for the normalload. But even supposing the exact 
power necessary to keep a number of are lamps in 
full activity to have been previously ascertained, it 
is essential to provide a considerable margin in ex- 
cess of this, for lamps when burning at their best 
absorb less power than when their performance is 
not so satisfactory. If an engine be loaded to its 
full capacity with generators feeding arc lamps, 
then if from any cause its speed is slightly checked 
the arcs will all immediately shorten, and perhaps 
a few of them will fail entirely. The resistance of 
the circuit decreases, and the current increases in a 
greater proportion, adding to the load on the 
engine, and still further reducing its velocity. This 
is pretty much the condition of affairs in the engine 
to which we have alluded; it has no reserve of 
power and every check makes itself apparent at 
once, not only in the engine room but in many parts 
of the building. The governors are a modification 
of the Porter type and raise or lower a block in the 
expansion link; they have an immense central 
weight and small balls, and revolve comparatively 
slowly, so that they do not render nearly so much 
service as they might do, even under the adverse 
conditions in which the engine works. A governor 
which is well enough adapted to close a throttle 
valve may be totally unsuitable to manipulate an 
expansion link with a throw of three or four inches. 

The list of important exhibits of incandescence 
lamps is closed by 500 manufactured by Messrs. 
Woodhouse and Rawson, and installed in the en- 
trance hall. Many of them are mounted in Osler’s 
crystal brackets, a style of fitting which appears 
to agree with these lamps better than most which 
have been tried. 

There is one generator at the Exhibition which 
has been added since the date of our former notice. 
This is the Ball unipolar machine, which we illus- 
trated in our issue of March 30, and which has 
been the subject of energetic discussion in the 
columns of some of our contemporaries. It feeds 
seven lamps with a current of eleven ampéres and 
gives satisfactory results. The Willard lamp, 
noticed at page 201 ante, is another addition. The 
Jablochkotf Company have been very successful 
with their sixty candles in the Belgium and Nether- 
lands sections, and seem determined to live down 
the prejudice originally created in this country by 
the varieties of colour exhibited by their early 
carbons. In the coming electric age, of which we 
have heard so much, the simplicity and reliability 
of the Jablochkoff candle should guarantee it a 
prolonged existence, if the quality of the light can 
be kept up to that shown at South Kensington. 
The Hochhausen lamps, exhibited by Mr. Edmunds, 
have given good results; they consisted of 25, 
arranged in series, in the promenade, and fed by a 
current of 11 ampéres, 15 in series in the Eastern 
Arcade, and six with a 22 ampere current, on a 
pole 120 ft. high in the grounds. These latter have 
added greatly to the beauty of the outdoor fétes 
which have been such a successful feature of the 
Exhibition. Of the remainder of the lights there is 
little to add, as they are already well known to our 
readers. The Lever lamps in the dining-rooms were 
very unsatisfactory, and during the last few weeks 
little more than half of them have been in operation 
at once. From the nature of their construction it 


follows that if the clutch or ‘‘ Brush-washer” loses 
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its hold and allows the two carbons to come 
together, the lamp cannot again form its arc, and 
undue heating both of the coil and the generator 
must follow. 

In conclusion, it is noticeable how many of the 
exhibitors use the Gramme generator, and in view 
of the approaching expiration of the patent, this 
points to the probability that at an early date its 
manufacture will be taken up by many engineers, 
who having no preliminary expenses in the way of 
experiments, promotion-money, or patent fees, will 
be able to offer a good dynamo machine at a very 
moderate cost. By that time also there will be plenty 
of good lamp patents void for want of the payment 
of the 501. stamp duty, and thus complete apparatus 
will be put in the market bearing nothing more 
than the usual maker's profit. This of course refers 
only to are lighting; the recent amalgamation of 
the Swan and Edison companies hardly seems to 
portend reduction in price of incandescence lamps, 
or a widening of the source of supply. 








THE HEATING POWER OF GAS. 

Durine the famous electric light scare which 
occurred some five years ago, holders of gas shares 
comforted themselves with the reflection that if at 
an early period electricity was to oust gas from its 
time-honoured place as an illuminant, yet a new 
field was opening in the demand for gaseous fuel 
for heating, cooking, and power purposes, and that 
this would probably find employment for all their 
vested capital. 

What the practical heating value of gas was, few 
people could tell, and even to-day little is known 
except that for domestic purposes gas is much more 
expensive than coal. The report issued by the 
judges at the late Gas Exhibition at Stockport 
endeavours to supply some information upon this 
point, and marks an early stage in the scientific 
investigation of the fuel value of gas for domestic 
purposes. 

In testing cooking apparatus it has hitherto been 
usual to try them with actual viands, but at Stock- 
port the judges substituted vessels of water for 
these, noting the rise of temperature in Centigrade 
degrees in a given interval, and from this they 
calculated the units of heat imparted to the sup- 
posititious joint in that time. The average result of 
seven ‘‘ gas cookers for working men’s houses” gave 
53.1 units of heat for each cubic foot of gas, the 
rate of consumption being about 12 ft. per hour. 
In more elaborate stoves the efficiency fell to 43 
units per cubic foot. As a means of comparison a 
boiling apparatus was shown by Messrs. S. Leoni and 
Co., in which the consumed gases vame away nearly 
cold, and in this each cubic foot of gas gave 262.5 
units of heat to the water, and this may be assumed 
to be the maximum result it is possible to attain. 
The ordinary stoves for boiling kettles utilised 144 
units of heat per foot, thus demonstrating the eco- 
nomical advantage of boiling over baking. 

There were four gas engines entered for competi- 
tion ; two by Messrs. Crossley Brothers and two of 
the Bisschop type. A six horse-power Otto engine, 
when developing 10.6 indicated horse-power con- 
sumed a cubic foot of gas in .283 minute, or 212 ft. 
an hour, and the units of work (1 lb. of water 
raised 1 deg. Cent.) done by each cubic foot of gas 
in the cylinder were 70.17. A half horse-power 
engine gave 1.8 indimted horse-power and 1.074 
brake horse-power, the corresponding units of work 
being 59.35 and 37.48. The Bisschop engines de- 
veloped .27, and .52 brake horse-power respectively, 
corresponding to 13.20 and 13.96 units per cubic 
foot of gas. 

The apparatus for warming rooms by radiant 
heat were not so easy to test, and the judges had 
to use an arbitrary standard. This they fixed as 
the number of units of heat transmitted through a 
blackened surface 1 ft. square, situated 18 in. from 
the source of heat. It is evident that the results 
thus obtained are not comparable with those quoted 
above, and it would need measurements to be made 
of coal fires in order to give them any exact value. 
The modern gas fires are mostly semicircular blocks 
of fireclay with tufts of asbestos fixed in them, and 
covered with iron gratings. The average of the 
results gave 6.9 units of heat absorbed by the test- 
ing apparatus per cubic foot of gas, while the con- 
sumption was about 13ft. per hour. Metal fires 
consisting of coils or cones of iron wire gave very 
poor results, while the asbestos fires formerly in 
vogue never became hot enough to radiate much. 
The medal in this section was awarded to Messrs. 





John Wright and Co., Birmingham. Stoves which 
acted by convection, delivering their products of 
combustion out of doors, produced very unsatisfac- 
tory effects, the average being 2.4 units of heat per 
cubic foot. For heating purposes what appears to 
be wanted is a gas stove which will give a compara- 
tively small mass of intensely heated matter, so 
that the heat radiated from it may be large. 

Thus assuming that the best practical effect which 
can be obtained from a cubic foot of gas equals 262.5 
units of heat, then the best gas cooking apparatus 
in the market utilise about 20 per cent. of this, the 
boiiing apparatus 55 per cent., the six horse-power 
Otto engine 26.7 per cent., the half horse-power 
Otto engine 22.6 per cent., the Bisschop engines 
about 5.2 per cent., the convection heating appa- 
ratus less than one per cent., while the efticiency 
of the radiating apparatus cannot be exactly de- 
termined, but may be assumed to be over 15 per 
cent. As the greater part of the coal burnt in our 
houses is employed for heating purposes only, it is 
evident that there is here a great field for inventors, 
and if they can produce a vividly glowing surface 
having avery much higher temperature than that 
of the stoves already in use there is a prospect of 
gas fires being maintained at a reasonable cost. 
If the present consumption of fuel could be halved 
only, the great advantages of absence of dust and 
smoke, and the saving of labour in carrying coal 
and ashes, would in many instances turn the scale 
in their favour. 

Of the awards in the section of gas lighting, there 
is little to say. Messrs. William Sugg and Co. 
took the silver medal, and Messrs. George Bray 
and Co. the bronze medal for domestic burners. 
Messrs. J. Stott and Co., of Oldham, and Mr. J. 
Busch, of Oldham, were first and second respec- 
tively with large governors ; Messrs. Benyon and 
Co., of Torquay, and Messrs. W. Sugg and Co., of 
London, with small governors, while Messrs. 
Peebles and Co., of Glasgow, took the prize for 
single-flame governors. For street lighting by a 
combination of flames, Messrs. Sugg and Messrs. 
Bray divided the honours, while the medal for 
single-flame street lamps was awarded to Messrs. 
W. Calvert and Sons, Leeds. In the special class 
of dry gas meters, Messrs. John Foxall and Co., of 
Newport, Mon., took the prize, while Mr. George 
Newton, of Oldham, took that offered for wet 
meters. The scientific judges were Sir William 
Thomson and Mr. C. A. Burghardt. 








THE WEATHER OF OCTOBER, 1883. 

Tue weather of October in the British Isles has 
onthe whole been seasonable. The mean atmo- 
spheric pressure and temperature at extreme 
positions to which the Isle of Man is central were 
as follows: 
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Mean | Difference | Mean | 





iti | | | om, | Difference 
Positions. | Pressure. | from Normal. | ae from Normal. 
| | A } 
| in. | in. | deg. deg. 
North ..| 29.67 | below0.03 | 49 above 2 
South 30.01 | above .10 | 54 hee | 
West 29.89 ie .08 51 nil. 
East sy |, «| aS 50 2 
Central 29.91 ma .09 | 51 above 1 
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Places. Rainy Days. Amount. Png noc 
in. in. 
Sumburgh a 28 5.00 above 0.51 
Scilly .. ool 20 2.49 below 1.58 
Valencia 24 4.42 oo ww 
Yarmouth } 21 2.85 above 0.27 
| 





Atmospheric pressure and temperature were 
seasonable, and so was the amount of rain in the 
north and east, but in the south, west, and central 
districts the amount of rain was much below the 
average, though generally rainy days were frequent. 
The resultant of the daily general directions of the 
wind is W. by S., which is about the normal direc- 
tion for the month. Atmospherié pressure ranged 
between 30.5 in. on the 8th, and 28.6 in. on the 25th. 
The highest temperature, 74deg., was recorded 
at Aberdeen on the 8th; the lowest, 26deg., 
at Silloth on the 2lst. Great contrasts of 
temperature at the same instant begin to re- 
appear. Thus on the 4th, at 8 am., Scilly 
reported 53 deg., Parsonstown only 37 deg. ; on 
the 6th, Wick was as warm as 60 deg., while 
Oxford was as low as 41 deg., and Aberdeen was 





on several days 20 deg. colder than Scilly, Valencia, 


or Dover. Heavy rainfalls were not frequent ; 
1.02in. was measured at Mullaghmore on the 14th, 
and 1.02 in. at Wick on the 20th. Aurora was 
observed in the north of Scotland on the 5th and 
16th. Several thunderstorms occurred, but they 
were only of a local character. On the 3rd an area 
of low pressure was noticed in the north, which 
moved south-easterly, and gradually developed into 
a well-defined and rather deep depression, the 
centre of which at 8 a.m. of the 4th was between 
our 8.E. andthe Dutch coasts, and during the day 
it passed on to the Continent. Clear weather may 
be estimated at eleven days in the east, and five in 
the west ; overcast weather varied between nineteen 
days in the west and nine in the north. During 
the four weeks ending the 29th, the duration of 
bright sunshine, estimated in percentage of its pos- 
sible duration, was for these islands on the whole 
30; for east Scotland, 42; north-east England, 
33; west Scotland, 32; east England, 31; south- 
west England and south Ireland, 30; central and 
south England, 29; north Ireland, 26 ; north-west 
England, 25. 


THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. V. 

Messrs. Ganz and Co., Budapest.—The exhibits 
of Messrs Ganz and Co., Budapest, occupy a con- 
siderable space in the machine gallery immediately 
beyond that of the International Electric Lighting 
Company, from which it is separated only by a 
passage. It consists of dynamo-electric machines 
and lamps of the Zipernowski system, the inventor 
being the director of the electro-technical depart- 
ment that Messrs. Ganz and Co. established at their 
works in 1880. Part of the apparatus exhibited is 
at rest ; the remainder is employed in lighting the 
palace, which is done so far as this company is con- 
cerned by Zipernowski are, and Swan incandescence, 
lamps. The former are distributed as follows: 
Twelve of them, the luminous value of which is 
rated by the exhibitors as 600 candles, are placed 
in the eastern transept around the Oriental Pavilion 
which occupies a central position. Five other 
lamps, each of 2000 candles, light the main en- 
trance. The current is furnished by two Zipernowski 
alternating machines, with independent excitors, 
driven by a Ruston and Proctor compound engine 
developing from 50 to 60 horse-power. Three arc 
lamps of 4000 candles each are placed in the circular 
gallery of the Rotunda. Each of these is fed by a 
No. 4 Zipernowski machine, and these three gene- 
rators are excited by a fourth, the whole being 
driven by a Robey engine. Eight are lamps of 
600 candles each, light the Ganz exhibit. The cur- 
rent for them is supplied by a No. 2 Zipernowski 
alternating machine, driven direct by a Gwynne 
engine at 800 revolutions per minute. 

The incandescence lighting shown by this firm is 
on a large scale. Nine hundred lamps are distri- 
buted over the stage and in the auditorium of the 
theatre of the Exhibition. This theatre has been 
used especially for ballets to illustrate the useful- 
ness of the electric light, and for scientific demon- 
stration, lectures, public conferences, &c. Forty- 
eight lamps light the Imperial Pavilion at the south 
entrance ; 160 more are found in the small fur- 
nished apartments Nos. 7, 8, 9, 20, 21, 22 (see our 
plan, page 265 ante), and the adjoining passage ; 50 
lamps light the exhibit of electrical apparatus of 
Messrs. Hess, Wolff, and Co., which is at the end 
of the eastern transept between the theatre and 
the furnished apartments. With the exception of 
the lamps in the rooms 7, 8, 9, and 21, they are all 
fed by the great Zipernowski machine, the ex- 
ceptions being supplied from a battery of accumu- 
lators by the Electrical Power Storage Company, 
This battery is charged by three Zipernouski ma- 
chines driven from the Robey engine. 

To the foregoing list, there have to be added a 
Zipernowski generator and its excitor, driven by a 
Gwynne engine, the whole being mounted on one 
bedplate, and intended for use on board ship. 
This is the type that was illustrated by us on page 
553 of our last volume, and belongs to the Austrian 
Lloyds at Trieste. The engine is of 10-horse power, 
and is driven at 750 revolutions. The generators feed 
60 incandescence lamps of 20 candles each, or one 
arc lamp of 4000 candles. There is besides a Ziper- 


nowski machine driven bya Gwynne engine at 700 re- 
volutions, giving out 25 horse-power, and feeding 300 
incandescence lamps of 20 candles ; and two direct 
current generators for the transmission of power. 
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The current from one of these flows'to a second 
machine placed on the north-east part of the Ro- 
tunda, where it drives a mill. To regulate the 
speed of this latter a rheostat is employed formed 
of a number of horizontal plates, against which a 
copper strip coiled helically on a cylinder, comes 
successively incontact. This cylinder revolves with 
a variable angle under the action of a centrifugal 
regulator, the pulley of which is driven by a strap 
from the shaft of the generator, which thus throws 
into the circuit a variable resistance. 

By far the most interesting part of the Ganz 
exhibit is the great alternating-current dynamo, 
which is certainly, with one exception, the most 
powerful that has been constructed up to the pre- 
sent time. This generator is driven by a vertical 
compound engine built by the Prague Maschinen 
Actien Gesellschaft, formerly Ruston and Co. The 
main shaft is driven at 180 revolutions, and carries 
the dynamo. The latter is self-acting, and consists 
of a revolving circular frame, or wheel which 
carries the field-magnets of the alternating machine, 
and the ring of the excitor, and of a fixed portion 
within the first and which carries a double system 
of armature coils for the ring of the excitor, and the 
ring of the alternating current machine. This latter 
portion may be separated from the former, which 
slides on the shaft, an arrangement very useful for 
repair or inspection. The current is 2800 amperes, 
the difference of potential at the terminals is 60 
volts, and the internal resistance is .0024ohm. The 
machine is used to feed 1600 Swan lamps. The 
exhibitors claim many advantages for this arrange- 
ment—direct driving, limited space, considerable 
economy in working, &c. We trust shortly to 
publish drawings of this interesting installation. 
Two of the same type are intended for lighting the 
Budapest Opera House, but only one has been con- 
structed to the present time. 

The Ganz Company prefer to use alternating- 
current machines for incandescence lamps, which 
is contrary to the practice generally followed. Their 
preference is based on a series of experiments 
carried out by Professor Pulny, of the Ecole Poly- 
technique of Vienna, and which showed that incan- 
descence lamps fed by alternating currents have 
a far greater life than those supplied by direct 
currents. The experiments proved that direct 
currents set up in the filament of the lamp, a trans- 
ference of carbon, which accumulates on the nega- 
tive side at the expense of the positive side, tend- 


Fig.4 Fig.2 Fig.3 
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ing to attenuate and rupture the carbon (see 
Fig. 1). Further, it was proved that if the direc- 
tion of the current be changed at regular but com- 
paratively long intervals, once a day for example, 
the top of the filament increases, at the expense 
of the two sides (see Fig. 2), and fracture takes 
place at one side or the other indifferently. With 
alternating currents, on the contrary, the filament 
preserves its form and thickness, except that it 
tends very slowly to become more slender at the 
top, asin Fig. 3. To illustrate these experiments 
Messrs. Ganz and Co. exhibit a series of Swan 
lamps which have burnt through long periods, 
under the following conditions : 


Dif. of Potential. Candles. Amptres, 

150 64 5 

94 40 1 

47 20 1 

47 12 1 

20 10 1 

10 5 1 

5 2 1 


Certificates accompany these lamps, which are 
all in good working order. The first certificate 
testifies that four lamps exhibited had each burnt 
during 1872 hours. The second relates to four 
lamps which ceased to work after 1080, 1366, 1383, 
and 1625 hours, and that 38 others—a portion of 
the same order — were still burning on August 
6, 1883, after 1708 hours. The third certificate 
bears witness to four lamps still in use after 2330 
hours. These results are interesting, but they 
prove little more than that some incandescence lamps 
have avery long period of useful existence. What 
is really difficult to ascertain is the mean duration 
of such lamps, based not on a hundred selected 
examples, but on some thousands taken by chance. 
Messrs. Ganz and Co, exhibit a list of 127 instal- 





lations made by them. The following are the most 
important : 


Incandescence 
Lamps. 
The National Theatre, Budapest 1000 
A brewery at Wiener, Neustadt 22C 
The Austrian Lloyd’s, Trieste ... 120 
MM. Milet and Hellin, Vienna 540 


The Postal Telegraph Department, Bu- 
dapest ae wis 


The Panonia Steam Mills 418 


The foregoing list indicates how successfully 
Messrs. Ganz and Co, are prosecuting the business 
of electric lighting on a large scale. 








EXCURSIONS OF THE BRITISH 
ASSOCIATION. 

AmoncG the many motives which lead people to 
attend the yearly gatherings of the British Asso- 
ciation, the desire to take advantage of the abun- 
dant facilities cffered for the inspection of places 
of artistic, archzeological, or industrial interest, 
occupies no inconsiderable place. Ordinarily it 
requires great pertinacity and not a little assurance 
on the part of the casual tourist to carry him into 
the picture galleries of the local magnates or the 
works of a cautious manufacturer ; but armed with a 
ticket headed ‘‘ British Association,” he can make 
his choice twice within the space of a week, of 
nearly every place worth seeing within a radius of 
thirty miles. At the recent meeting in Southport 
there was a full programme, and almost every one 
took advantage of it in some way or other, there 
being excursions to suit all tastes. Among the 
engineering and manufacturing works, not usually 
accessible, we have selected the following for 
description. 


THe Mersey TUNNEL. 

When Mr. Douglas Fox read his paper on the 
‘*Mersey Tunnel” before the Mechanical Section, 
he, at the same time, on the part of the directors, 
offered his hearers an invitation to visit the works 
on the following Saturday. This was largely ac- 
cepted, and a party of more than one hundred met 
at the shaft on the Liverpool side of the river, and 
all descended, there being a good many ladies 
among the number. It was found that there were 
actually two tunnels being driven, one above the 
other. The lower is a drainage heading, and start- 
ing from the bottom of a shaft 180 ft. deep, it rises 
with a gradient of 1 in 500 towards the centre of 
the river. Itis taken out by hand to 10 ft. 4 in. 
in diameter, and is then lined with brickwork in 
cement,-14 in. thick, thus leaving a net diameter of 
8 ft. At the time of the visit an interval of 530 
yards separated the ends of the headings which 
were being driven from the opposite banks of the 
river. The main tunnel, which is 26 ft. wide and 
20 ft. high inside the brickwork, is reached by a 
shaft 90 ft. deep, and is already completed for a 
considerable distance under the river bed, although 
of course it is far behind the drainage heading. 
The visitors penetrated to the end where the men 
were getting out the red sandstone rock, which is 
here sufticiently soft to be worked by picks. 

The wateris raised bycompound differential pump- 
ing engines, of the type manufactured by Mr. Henry 
Davey. Atthe Liverpool end there are two engines, 
one capable of raising 288,000 gallons per hour, 
and the other of 96,000 gallons. The chief pecu- 
liarity of the differential engine is that it is capable 
of working with a high grade of expansion without 
the controlling action of a crank or flywheel. The 
water column and spear rods constitute a recipro- 
cating mass, which performs the functions of a fly- 
wheel, and enables an eight or tenfold expansion 
to be employed. The term “differential” is ap- 
plied to the engine, because of its peculiar valve 
gearing, by which the engine motion is com- 
municated to its own steam valves through the 
medium of a ‘ floating” lever, having no fixed 
fulcrum, but which is made to move by inde- 
pendent mechanism in the direction required for 
opening the valves, whilst the engine motion is 
imparted to the same lever in the direction for 
closing them. The resultant of the two antago- 
nistic motions is that actually imparted. The 
independent motion is adjustable, and is rendered 
uniform, so that any increase in the velocity of the 
engine motion causes the valves to close earlier 
than they otherwise would. There is, therefore, a 
peculiar element of safety in this engine. The 
pumps are of the ordinary bucket lift kind with 
spears in the rising main. After ascending from 
the tunnel the party took luncheon with the chair- 





man of the company, the Right Honourable Cecil 
Raikes, M.P. 


Tue Apram COLLIERY. 

The party of about 150 which visited on the 
same day the Abram Colliery in the Wigan coal- 
field, were conveyed by special train to the colliery. 
They deseended at once particularly to view the 
Wigan 4ft. mine which here is characterised by a 
seam of splendid cannel coal occurring in the whole 
Wigan coalfield, but here much thicker than in 
other mines, the seam being embedded in ordinary 
coal, and varying in thickness from 3 in. to over 
5 ft. The coal is mostly got down by the pick, 
explosives being rarely used and only at night 
time. The mine is further favoured by being free 
from water; in those parts through which the 
visitors were conducted no unpleasantness what- 
ever was experienced from moisture, the low pas- 
sages with their sleepers, rails, and ropes on the 
ground being the only thing that even the ladies 
could have found to complain of, if they had been 
so inclined. The ventilation is effected by two 
Guibal fans 46 ft. in diameter, 12ft. wide, driven 
by two sets of compound condensing engines with 
20 in. and 36 in. cylinders, and 36 in. stroke, 
working the one at 35 revolutions, and discharg- 
ing 200,000 cubic feet of air per minute, at a pres- 
sure of 275 in. water gauge, the other at 47 revolu- 
tions with 4 in. water gauge. 

Another pair of engines of exactly the same 
dimensions is provided, and the change over may 
be accomplished in a few minutes. The winding 
engines for the deepest shaft, of 650 yards depth, 
have 40 in. cylinders and 7 ft. stroke, and are 
fitted with Cornish valves. They have a winding 
drum of 23 ft. in diameter, that delivers the rope 
to the 11 ft. pulleys. Steam is supplied by sixteen 
Lancashire boilers. Underground, no steam is 
admitted, the engines which by means of endless 
and tail ropes haul the coal from the working places 
to the pits, getting their power from the air com- 
pressors above. Coal is raised at three of the five 
shafts, at a fourth the necessary machinery has 
already been erected. 


Tue CHEemicat Works oF WIDNES. 

This excursion, on Thursday, September 27, was 
in certain respects favoured by the weather, though 
the members that the same day paid visits to 
Windermere, Stonyhurst, and other places could 
hardly be expected to think so. The heavy rain 
which fell all the morning had cleared the atmo- 
sphere of Widnes, which has a rather bad repute, 
so that there was little sulphurous acid and chlorine 
to object to. The soap works of Messrs. Gossage 
were first visited. They are advantageously situated 
between the Sankey Canal, the oldest canal in 
England, running along the Mersey from War- 
rington to Widnes, and a railway siding. The ships 
discharge their casks of palm oil, cocoa oil, and 
tallow on the side of the works; the materials pass 
through the works, and the soap is, on the other 
side, packed in the thirty-five wagons, which are 
daily despatched by the railway company. Messrs. 
Gossage first introduced the use of silicate of 
sodium, obtained by fusing soda and sand; and 
also the recovery of the glycerine from the waste 
products of soap, which may soon become the 
only source of glycerine, since ozokerit and other 
substitutes are now preferred by the candle makers 
who formerly used to supply all the glycerine re- 
quired. Neither of these processes was shown to 
the visitors. The large one-ton blocks of soap are 
cut into twenty-four horizontal slabs by being 
pressed against thin steel wires, of which none has 
as yet failed after three years’ service. The 
moulding and stamping is done by lighter or 
heavier hand machines, for boys or men finishing 
one piece at a time, or by revolving stamping 
drums with automatic feed. The wood-cutting 
and box-making machinery were viewed with 
particular interest. The boards pass between two 
rollers, the upper one of which is fitted with cylin- 
drical dies, whilst the lower acts as an impression 
cylinder ; in this little device the boards are 
stamped with the address of the firm. They are 
then joined by nails, the nailing being done, each 
seam separately, by-machines of an American 
pattern, driven by power, an attendant hold- 
ing the boards and supporting them on metal 
bars, while a number of stamps force down 
the required number of nails. Five of these 
machines finish 3000 boxes daily in ten hours, 
each box being successively passed through them. 
To prevent losses in weight of the soap from the 
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drying effects of aircurrents, the storerooms are 
hung with canvas curtains. The luncheon which 
the hospitality of the proprietors of the works to 
be visited had provided, delayed the party, which 
consisted of about eighty persons, and included 
several ladies, longer than expected, so that the 
manufacture of bleaching powder, the Weldon 
and Deavon processes, had to be struck off the pro- 
gramme. It had been arranged that the first and 
second operation of the Le Blanc soda process, the 
manufacture of sulphuric acid, hydrochloric acid and 
caustic soda would be viewed at Messrs. Mathie- 
son and Co.’s works, which were visited last. 
The sulphurous acid from pyrites, and nitric acid 
from nitrate of soda, together with steam and air 
mix in the lead chambers, and are thence con- 
ducted to the Gay-Lussac towers in which the 
vapours meet sulphuric acid, to absorb the nitrous 
acid produced. They are then conveyed for deni- 
trification to the Glover towers, in which sul- 
phurous acid and water again decompose this 
nitrous sulphuric acid to reliberate the nitrous 
acid, and at the same time the freshly produced 
chamber acid becomes condensed. This brown 
vitriol is, in the second operation, heated together 
with salt in cast-iron pots, the hydrochloric acid 
generated being used for the manufacture of bleach- 
ing powder, and the mixture in the pots being 
finished in muffle furnaces. The salt cake (sul- 
phate cf soda), together with limestone, and slack, 
is heated in a revolving furnace; the black ash 
resulting is lixiviated with hot water in iron vats ; 
and the impure solution of carbonate of soda treated 
with quicklime. The clear liquor is run off into 
boilers—after the carbonate of lime has settled— 
concentrated by the waste heat of the revolving 
furnace, and purified and fused, the latter two 
operations being effected in strong cast-iron pots. 
Thus caustic soda is obtained. The cinders re- 
sulting from burning the pyrites contain copper 
and iron ; they are ground with rock salt in a mill, 
the mixture calcined, the chlorides thus obtained 
lixiviated with hot water, and the solution treated 
with scrap iron. Thus a fine deposit of crystalline 
copper is gained, containing about 80 per cent. of 
pure copper, which is sent to copper smelting works. 
The solid residue in the vats is purple ore with a 
larger percentage of iron than any natural ore. 

The third operation of Le Blanc’s soda process, 
the manufacture of carbonate of soda, had, as we 
have mentioned already, been demonstrated pre- 
viously at Messrs. Gaskell, Deacon and Co.’s works. 
These works possess a revolving furnace of enor- 
mous dimensions, discharging its black ash four 
times daily into iron trucks, which require about 
half an hour to cool sufficiently to be turned over 
and emptied. The visitors witnessed one of these 
discharges, and again another discharge afterwards 
at Messrs. Mathieson’s works. The treatment of 
the black ash solution is effected both according to 
the old and new processes. In the old process the 
impure solution is evaporated to partial dryness, 
the salts finished in reverberatory furnaces and 
the soda crystals purified in centrifugal ma- 
chines ; the mother liquor yieids alkali. In the 
new process, the impure soda solution is treated 
with carbonic acid and air in blowing vessels to pre- 
cipitate the silica, alumina and iron; and it is 
then exposed to a high temperature in coil fur- 
naces, the coils being iron pipes of 2 in. thick. By 
these means the ferrocyanogen is decomposed and 
all iron removed ; traces of iron, however, always 
remain in the solution, and give the soda crystals, 
which the filtered solution supplies, a slightly 
green tinge. As this crystallisation proceeds in 
the boiling liquor, the fine soda crystals have 
only one molecule of water against the ten mole- 
cules of the ordinary soda. This commercial soda 
is not pure enough for some applications, and is 
therefore converted into the less soluble and more 
easily purified bicarbonate. The latter conversion 
is effected in revolving cylinders, carbonic acid, 
from hydrochloric acid and limestone, entering 
through a pipe; the union takes place with evo- 
lution of heat ; part of the water still combined with 
the soda is given off, and condensed in a long 
system of pipes through which the gases are con- 
ducted, whilst the carbonic acid is led back to the 
supply pipe. The only thing to be desired by the 
visitors who shared this interesting excursion was 
a little more time for the examination of the pro- 
cesses shown to them. 


THE WicANn Coat AND IRon Company. 
On the same day a visit was paid by a party of 





eighty visitors to the works of the Wigan Coal and 
Tron Company, which, with the exception of those 
of the Barrow Hematite Steel Company are the 
largest of their kind in England, and were started 
some twenty-five years ago. At that time there 
was a great difficulty in disposing of the slack of 
the collieries, and it was thought that if iron works 
were established a great quantity of this product 
would be taken out of the market. In 1853 Mr. 
Morrison took a lease of the Kirkless coke ovens, 
and established washing machines, so that he might 
work up the slack, and on the establishment of the 
iron works the company had to buy his interest 
in the ovens and also the patent. In 1858 two fur- 
naces were put in blast, and eight more have since 
been added, of which, however, six only are at 
work, owing to depression of trade. Of these five 
are 80 ft. high, 20 ft. in diameter at the bosh, and 
7 ft. 6 in. in diameter at the hearth, with a cubical 
capacity or 16,500 ft. each, and the other five are 
65 ft. high, 17 ft. in diameter at the bosh, and 7 ft. 
6 in. in diameter at the hearth, with a cubical 
capacity of 10,500 ft. The six at present in blast 
are used partly for the production of spiegel iron, 
and partly for K. H. iron, or Kirkless Hall iron. 
There are twenty-three Whitwell hot-blast stoves 
with a total heating capacity of 278,400 cubic 
feet. The blast is produced by three pairs of 
Naysmith, Wilson, and Co.’s compound engines, 
with cylinders 45 in. and 66 in. in diameter 
respectively, and a stroke of 15 ft. The blowing 
cylinders are 100 in. in diameter. One of the 
most prominent objects on the works is the chim- 
ney, which is only a few feet lower than that of 
St. Rollox at Glasgow. The diameter at the base 
is 30 ft. and at the top 16 ft., while the interior 
diameter throughout is 13 ft. 6in. The number of 
coke ovens on the works is 670, all of the beehive 
pattern, with a diameter of 11 ft. and a height of 
7 ft. Gin. After luncheon some of the party de- 
scended the Alexandra pit to the Pemberton 4 ft. 
seam at a depth of 254 yards. Besides this the 
company has several others, the daily output from 
which is put down at from 7000 to 8000 tons, raised 
from distances varying from 130 to 610 yards, 








NOTES. 
Care VerT GUANO. 

GvuaNo is becoming more and more rare, and 
its richness in fertilising products is becoming 
smaller. The American guanos will ere long be 
used up, and attention has been turned to those of 
the Cape Vert Islands. According to a recent 
analysis by M. A. Andonard, they contain the fol- 
lowing ingredients : 


Moisture eo 15.21 
Organic nitrogen 0.28 
Ammoniacal nitrogen 0.04 
Organic matters 10.63 
Phosphoric acid e ae 11.37 
Lime, magnesia, oxide of iron 20.49 
Salts, soluble in water 0.92 
Silica and silicates ... 41.06 

Total 100.00 


This composition represents a meagre quality of 
guano. 
Compounpd Locomotives, 

Mr. Webb’s compound locomotives continue to 
give good results on the London and North- 
Western. On the 26th ult. one of them, the 
‘* Compound,” took the 10 a.m. ‘train from Euston 
right through to Carlisle, ascending the Shap Fell 
inclines without assistance, notwithstanding that 
the weather was greasy, and arriving at Carlisle to 
time. The train consisted of thirteen vehicles of 
the commodious but heavy types which the London 
and North-Western Company run on their Scotch 
expresses. A continuous run of 300 miles with the 
‘Flying Scotchman” on a bad day is no trifling 
work, and shows of what Mr. Webb’s new class of 
engines is capable. The train above mentioned is 
due at Carlisle at 5.20 p.m., making the time 
occupied on the trip 7 hours 20 minutes, out of 
which there are stops of 5 min. at Rugby, 7 min. at 
Crewe, and 20 min. at Preston, so that an average 
speed of over 44 miles is required between stations. 


THe New Supine Scate. 
The Cleveland blast furnacemen have formulated 
a new sliding scale, which it is proposed shall take 
the place of that which expires at the end of the 
present year. The chief changes set forth in it 


are—an advance of five per cent. on the present 
standard rates, and a uniform rate of movement. 
At present the movement is 1} per cent. to the 





shilling in the realised price of pig iron when 
the latter is between 36s. and 2/. per ton; whilst 
the new proposal would make the rate of move- 


ment 1} per cent. in all cases. There are stipula- 
tions as to men working on timework, but it is 
evident that the chief contention will arise as to 
whether the standard rate is to be increased or not. 
Assuming that the rate when agreed upon, fairly 
represented the value of labour, at that time, there 
can be no ground for the increase, for the trade is 
now more depressed, and labour is more plentiful. 
But the proportion that labour should receive out of 
the price of the product is one that is only to be 
decided by experience, and the workmen may fairly 
claim that the experience that they gain with each 
scale should aid in the decision of the rate of the 
next. This is one of the benefits of the sliding 
scale system, and the consideration of the special 
question referred to above will be watched with 
interest. 


TISSANDIER’S ELECTRICAL BALLoon. 

M. Gaston Tissandier, and his brother Albert, 
have constructed a balloon with an electrical pro- 
peller, consisting of the balloon proper, the gas 
generator, and the electromotive apparatus driven 
by a battery of 24 bichromate cells. The balloon 
is cigar-shaped, 28 metres long, and 9.20 metres in 
diameter. Its volume is 1060 cubic metres, and an 
automatic valve is provided. The car is constructed 
of bamboo and suspended by ribbons. The balloon 
was filled on October 8 in seven hours by four hydro- 
gen generators, liberating pure gas by the decom- 
position of water in presence of iron and sulphuric 
acid. The gas was purified by caustic soda and 
calcined chloride of lime. The pure gas thus ob- 
tained gave an ascentional force of 1180 grammes 
weight per cubic metre of gas, a higher result than 
has hitherto been obtained. The electric balloon, 
with its motor charged to act for three hours, weighs 
704 kilogrammes. To this the weight of two per- 
sons as to be added, say 386 kilogrammes, for 
M. Tissandier and his brother. On October 8, 
about 3.20 p.m., these gentlemen ascended from 
their workshop at Auteuil, in a feeble east-south- 
east wind. At the earth the wind was almost 
nil, but at a height of 500 metres it obtained a 
velocity of 3 metres per second. The electric 
apparatus allowed of four speeds of the propeller, 
from 60 to 180 turns per minute, and the aéronauts 
proved that they could outspeed and breast the 
wind, as well as steer the balloon in it. They 
descended an hour later near Croissy-sur-Seine, well 
satisfied with their preliminary essay. 

OVERHEAD TELEPHONE WIRES. 

The propriety of allowing overhead telephone 
wires to increase is just now being debated, anda 
timely practical comment on the whole matter 
has been furnished by the fall of a wire in Old 
Jewry, E.C., on Saturday last, with the consequent 
alarm to many and serious injury to one of the 
foot-passers in the street below. The wire was 
being removed by the linemen of the London and 
Globe Telephone Company, and, slipping through 
the fingers of the men before it was secured by a 
guiding rope, came down with a crash and swirl 
among the people below, causing several narrow 
escapes, and severely cutting an elderly lady across 
the face. This is the first notable accident to the 
general public which has resulted from these lines, 
and it would be wrong to magnify its importance. 
Thanks to the careful working of the United Tele- 
phone Company, and the precautions taken by their 
chief engineer, Mr. T. Fletcher, we have heard of 
no accidents hitherto from the numerous lines of 
this company, which have been in operation for 
several years. We must not always expect the 
same immunity from accident, however, because the 
lines are yet comparatively fresh. It would be well 
if these lines were properly inspected at intervals 
if they are to remain in their present position. But 
even periodic inspection cannot altogether rid the 
public mind of the uneasy feeling which an accident 
such as that which happened last Saturday creates. 
There is, in fact, no complete remedy for the evil 
except underground wires. The outcry against the 
telephone lines has, we observe, extended to Edin- 
burgh, where the network of lines is disfiguring 
the celebrated appearance of that fine city. 


THE INSTITUTION OF CrvIL ENGINEERS. 

The great success which attended the course of 
special lectures delivered at the Institution of 
Civil Engineers last session, has encouraged the 
Council to repeat what has now ceased to be an ex- 
periment, and must be regarded as a part of the work 
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of thesession. It would of course be impossible to 
select a subject of so much freshness and striking in- 
terest as that of Electricity, to which the first course 
of lectures was devoted, but that chosen for the 
present session, if less attractive, is of more actual 
practical value to the profession, and will we doubt 
not, be at least as highly appreciated. ‘‘ Heat and 
its Mechanical Applications” will be considered on 
alternate Thursday evenings in six lectures, as 
follows: On November 15 ‘‘The General Theory 
of Thermodynamics,” by Professor Osborne Rey- 
nolds, F.R.S. On December 6 ‘‘ The Generation of 
Steam and the Thermodynamic Principles Involved,” 
by W. Anderson. On January 17, 1884, ‘‘The Steam 
Engine,” by Mr. E. A. Cowper. On February 24, ‘‘Gas 
and Caloric Engines,” by Professor Fleeming Jenkin, 
F.R.S. On March 20, ‘‘ Compressed Air and other 
Refrigerating Machinery,” by Mr. A. C. Kirk, 
and on April 3rd ‘‘ Heat Action of Explosives,” by 
Captain Andrew Noble, F.R.S. The gentlemen who 
have undertaken to deliver these lectures are all 
so well known, that their names are a guarantee of 
the manner in which they will deal with the re- 
spective phases of the general subject. It may be 
that the titles of some of the lectures are somewhat 
suggestive of papers read at the ordinary meet- 
ings, or of the ‘‘ Other Selected Papers” which 
form so admirable an addition to the voluminous 
Transactions, and we should think that it will bea 
somewhat difficult task for the Council to maintain 
a distinct characteristic for the Thursday evening 
meetings, besides that of absence of discussion. 
That such distinctive features be preserved is, we 
think, essential to these supplementary gatherings, 
and we have little doubt that the enterprise that has 
commenced them will be accompanied by the judg- 
ment requisite to insure their permanent success. 


THE New System oF AMERICAN ORDNANCE, 

The United States Bureau of Ordnance has com- 
pleted its new 6-in. gun, which is entirely of 
American design and manufacture. The work of 
designing it was very systematically gone about, 
the quality of metal procurable, strain that such 
metal would endure, and weight allowable to the 
gun, being all carefully studied. The bore and 
chamber of the gun were made the first considera- 
tion ; in fact, as an American contemporary (the 
Chicago Journal of Commerce) observes, the de- 
signers first found the hole required, and then built 
the gun around it. The most noticeable departure 
from European construction consists in the fact 
that neither the breech-block nor trunnions touch 
the tube. By keeping the breech-block clear of 
tube, the latter is relieved of the recoil strain. 
In the American gun, the jacket is lengthened, 
and the breech-block is housed in it; and 
as the trunnions of the gun are on the jacket, 
the recoil strain is brought directly on them. The 
jacket itself is constructed on the wire-wound 
system, the wire employed being not round (as in 
some other guns) but square, so that the turns lie 
close together. This of course supplies the trans- 
verse strength. The strength required for meeting 
the recoil strain is obtained in the following 
manner: After the wire has been wound on the 
tube, long steel staves or bars, like the staves of a 
barrel, about 3in. thick by 1ft. wide, are laid 
round the outside of the wire, lengthwise of the 
gun, and more wire wound outside them, to hold 
them in place. These staves hold the trunnions at 
one end and the breech-block at the other, so that 
the recoil strain (of from 18 to 30 tons per square 
inch) which comes upon the latter in firing, is at 
once transmitted to the former. It is stated that 
such great strength is attained by this combination 
that the guns may be fired without any recoil at all. 
On board ship they will be allowed 3 ft. at most. 
For a speed of projectile which upon other systems 
is attained with an average maximum strain of 20 
tons per square inch, the ‘‘ Boston gun” now under 
test at Annapolis shows an average maximum pres- 
sure of only about 14} tons to the square inch. 





FOREIGN TECHNICAL LITERATURE. 
TuE Chicago Journal of Commerce (September 19) 
says that it is reported from Galveston, Texas, that 
within the current quarter 20,000 tons of railroad iron 
will be received at that port from Europe ; 10,000 tons 
= narrow gauge rails for the Kansas and Gail short 
ine. 


The Bulletin de la Compagnie Internationale des 
Téléphones (Paris, October 1) hears from Vienna that 
the electric boat built by the Electrical Power Storage 
Company accomplished most successfully a trip from 





Vienna to Presburg. It carried six passengers, and 
effected the journey (50 miles) in four hours. 





La Métallurgie (Paris, October 10) takes from the 
Ville de Paris particulars of the new pumping establish- 
ment at Ivry, which has been opened this year to 
assist in supplying Paris with water. It is situated 
on the left bank of the Seine, immediately above its 
confluence with the Marne, and takes the water out of 
the middle of the current. The quantity raised is 
220 gallons per second, or about 7,900,000 gallons in the 
twenty-four hours ; it is discharged into the reservoir 
at Villejnif, 24 miles away. The machinery consists of 
six similar steam engines, placed in battery, and work- 
ing the suction and force pumps ; and of twelve gene- 
rators, two of which are tubular, and two on the 
Belleville circulatory system. The engines have a 
single horizontal motor cylinder, of the Farcot type, 
with four circular distributors, and each engine 
works two vertical pumps, which act together as 
a double-action suction and force pump. ‘The horse- 
power is not given. Special arrangements have been 
made to secure the uninterrupted working of the 
machinery, even in the highest floods. The total 
cost of the establishment has been 88,000/. 

The National Carbuilder (New York) for October 
gives an abstract of a paper read by Mr. James L. 
Randolph, before the American Society of Civil Engi- 
neers, upon the effect of passing trains on iron bridges 
and other structures. He refers to the fact that the 
tall thin bridge piers and abutments on which iron 
bridges rest, have their stone so much disarranged by 
vibrations as to make it necessary to secure them with 
timber and iron straps. Iron bridges resting on stone 
pedestals vibrate in this manner, and receive a return 
blow from the vibrations of the pedestal, particularly 
if it be of a light structure; but as the iron and 
stone do not vibrate in the same period, there 
must be times when the result is a movemnt 
in the line of the force. At Harper’s Ferry Bridge 
the effect of this vibration was a movement of 
4in. infour years. After planks had been inserted 
between the stone and iron this movement ceased ; 
and in other cases where a platform of timber has 
been interposed between the masonry of bridge 
piers and the solid rock, no displacement of the stone 
has been observed. Mr. Randolph recommends that 
structures exposed to strains from vibrations should 
be supported by a monolith of an artificial stone, about 
two-thirds of the weight of granite, compact, durable, 
and with very little elasticity. 


ELECTRIC LIGHTING NOTES. 

Tue Electrical Power Storage Company has just 
acquired some patents for improvements in the con- 
struction of accumulators, by the aid of which they 
will be enabled to dispense with the boxes, and with 
the metallic connexions from cell to cell, and at the 
same time to reduce the size of the batteries. They 
do not expect to be able to supply the new cells before 
January, and they will not make any more of the pre- 
sent type except to fulfil standing contracts. 





Messrs. Norman and Son, electric lighting engineers, 
Glasgow and Barrow-in-Furness, just have contracted 
with the directors of the Caledonian Railway Com- 
pany to lay down an arc-light installation at the 
Grangemouth Docks. In the mean time it is intended 
to have eleven arc lights, and to lay down a special 
engine for driving the dynamos. The Burgh Com- 
missioners of Grangemouth are about to open negotia- 
tions with Messrs. Norman and Son to take the streets 
in hand along with the lighting of the docks. 

The electric light is being introduced into Dun- 
phail House, Morayshire, the residence of Lord Thur- 
low, who is, it may be remembered, the chairman of 
the Anglo-American Brush Company. A dynamo, 
one of an improved type, is to be employed in the in- 
stallation. It will be driven by a turbine, the water 
power necessary for which is being taken from the 
River Divie. In addition to lighting Dunphail House, 
the offices, and the home farm, it is intended to use 
electricity as a motive power for driving the thrashing, 
sawing, and other mills on the estate. 





An international electrical exhibition is to be held at 
Philadelphia, U.S.A., commencing on Tuesday, Sep- 
tember 2nd, 1884, under the auspices of the Franklin 
Institute for the Promotion of the Mechanic Arts. 
From the high reputation of this institution, coupled 
with the fact that the projected exhibition will be the 
first in America exclusively devoted to electricity, the 
announcement has attracted unusual interest in the 
States, and it is hoped that the promotors will be suc- 
cessful in securing a large and important representa- 
tion of the inventors of foreign countries. All infor- 
mation can be obtained from the secretary, Franklin 
Institute, Philadelphia. 





Some considerable time ago the Fyfe Main Company 





established a station at Brixton to light the Bon 
Marché and a number of the neighbouring shops by 
electricity. The majority of the tradesmen in the 
vicinity of the station became subscribers, and as they 
usually hang their lamps outside their premises the 
locality is one of the best lighted in London. On 
Sunday evenings many of the lights are out of use, and 
advantage has been taken of this to light St. Matthew’s 
Church, which was thus illuminated for the first time 
by electricity last Sunday evening. Four are lamps 
were hung in the roof, and 60 incandescence lamps 
were disposed under the galleries and in the lower 
parts of the building. The result was very satisfac- 
tory, and the installation will be continued perma- 
nently. 


Mr. James Reid, of the Hydepark Locomotive 
Works, Glasgow, in opening the twenty-seventh 
session of the Institution of Engineers and Shipbuilders 
in Scotland last week, devoted some remarks in his 
presidential address to the subject of electric lighting. 
He said that the experiment of supplying electric light 
on the principle of the gas supply would be tried 
within the next year or two in a very large number of 
places. It was not yet clear how large an area could 
be supplied from a single centre; engine-rooms, and 
places for machinery would have to be set up in proxi- 
mity to important business quarters and expensive 
residential neighbourhoods, and the machinery must 
be at work in the night. uese conditiens might 
prove to be serious causes of delay. The price at 
which the current could be supplied had not yet been 
definitely ascertained. The incandescence electric 
lamp was an ideal mode of domestic lighting. It com- 
bined every requirement of healthy household illumi- 
nation. 





A very successful application of the Ferranti system 
to the lighting of a woollen factory has recently been 
made at the works of Messrs. George Brooks, Jun., and 
Co., of Bradford, the result being so entirely satis- 
factory that the firm has decided not to lay on gas, the 
mill being therefore entirely dependent on the elec- 
tric light for its illumination. An experiment was 
in the first place made by fixing incandescence lamps 
on movable brackets on to the looms, but this plan had 
to be abandoned in consequence of the vibration of the 
frame of the looms, caused by the motion of the 
sley. The lamps were next fixed on telescope 
brackets with movable joints suspended from the 
roof over the looms, so as to admit of the lamps being 
moved about in any direction ; the efficient lighting of 
every part of the looms was thus fully secured; the 
installation was made under the personal direction of 
Mr. Alfred Thompson, of the firm of Ferranti, 
Thompson and Ince, Limited. A part of one of the 
largest woollen factories in Huddersfield, that of 
Messrs. John Taylor and Son, is now fitted with 200 
incandescence lamps run from a Ferranti dynamo 
machine. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 18. 


AFTER several weeks of a declining tendency in 
prices, and the blowing-out of furnaces, in consequence 
of threatened over-production, demand has begun to 
improve, and prices for standard and special brands of 
forge and foundry iron, to harden. Millowners have re- 
fused all along to purchase for more than immediate 
requirements, but within the past forty-eight hours 
anumber of inquiries have been received, and orders 
for 500 and 1000 ton lots have been heard of. Forge 
sells at 17.50 dols. to 18.50 dols., with more buyers at 
18 dols. than heretofore ; foundry sells ai 21 dols. to 
22.50 dols. for No. 1, and 19 dols. to 20 dols. for No. 2. 
The tendency to lower prices has been arrested. 
Should consumers undertake to supply from thirty to 
sixty days’ requirements, of which they stand in need, 
the special brands would at once show an upward 
tendency. The outlook is more encouraging this week 
than for two months. Sample lots of southern iron 
have been taken, with optional orders for 500 to 1000 
ton lots. A large amount of business will be done 
before the end of the month, and the tone of the market 
is decidedly stronger. Scotch iron shows an upward 
tendency ; Bessemer has declined to 20.50 dols. with- 
out takers ; 20 dols. is offered for round lots, 1000 ton 
lots of speigeleisen would be takenat 30 dols., 30.50 dols. 
to 3l dols. is asked. The active demand for muck 
bars continues ; mills are well sold up at 33.50 dols. to 
34 dols. Charcoal blooms sell at 57 dols.; anthra- 
cite, 47.50 dols. The card rates of merchant iron 
have been reduced from 2.30 to 2.20. Selling 
prices, 2 cents to 2.10 cents. Inquiry is dull, and 
manufacturersare seeking business. The production 
is slowly declining, and buyers refuse to purchase for 
future requirements, in expectation of a further decline. 
100 ton lots would sell at 2 cents where 2.10 is asked. 
Common iron sells at 1.90. A further restriction of 
output is inevitable, unless demand should improve 
very soon. The legitimate requirements are sufficient 
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to absorb the production of the present capacity, but 
the condition of the market is such that demand is 
withheld until the unfavourable influences have been 
eliminated. Skelp iron sells at 2.15; orders for 2000 
tons have recently been placed. Competition is more 
active in plate iron, and inquiries for the past week 
foot up 3000 tons, although a portion of this will not 
be placed until December. Common tank, 2.50; boat 
plate, 2.35 to 2.40; shell, flange, and firebox, 3, 4 and 
5 cents respectively. The bridge works are all full of 
orders. Double refined bars 2.50, angles 2.30, tees 
2.75, beams and channels 3.50. Prices are well main- 
tained on galvanised and thin sheets at 3} to 4% 
for common, and 45 per cent. off for best gal- 
vanised. Wrought pipe contracts have been placed 
at very low figures. Several large contracts for 
steel rails are being held back on account of the 
refusal of makers to accept less than 37 dols. Sales 
for the week foot up 20,000 tons. Nothing has been 
done in old rails, but 23.25 dols. has been offered for 
shipments ; nails 2.85 dols. to 3 dols., spikes 2.50 dols. 
to 2.60 dols. ; small railway material is active. Con- 
tracts for Vanderbilt’s new line have been placed, and 
work will be begun at once on the bridges and tunnels. 
A large amount of railway material will be wanted for 
the coming winter, and inquiries for car iron indicate 
that the car works will be fully employed. 





ECONOMY OF GAS ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I observe a paragraph in your issue of yesterday 
(page 398) which gives the most recent results in economy 
of fuel obtained with the Otto gas engine using Dowson 
gas, and states that ‘‘the fuel consumption is as low as 
1.3 lb. per indicated horse-power per hour.” This is un- 
doubtedly a good result, but I need not be credited with a 
desire to disparage the gas engine if I point out that evena 
lower rate of consumption has been attained with steam 
engines and boilers. In the Transactions of the Institu- 
tion of Engineers and Shipbuilders in Scotland (Session 
1879-80) I placed on record all the results which I was 
able to collect of the working of the Rowan and Horton 
plans of marine engines and boilers, and amongst these 
are instances of a consumption of 1.018 1b., 1.20 Ib., 1.23 ]b., 
and 1.36]b. coal per indicated horse-power per hour 
having been obtained with a boiler steam pressure of 
1151b. and 120]b. per square inch. These results were 
obtained between the years 1858 and 1861, and considering 
the state of development which marine engineering had 
reached at that comparatively early date, it is not saying 
teo much to assert that such results might to-day be im- 
proved upon with the steam engine. é ae 

I am prepared with a design of a steam boiler which, if 
fired with gas from Wilson producers, will show results 
fully equal to the best of those which I have quoted, and 
the results of practice with that method of firing applied 
to steam boilers of the ordinary forms in use, shew that 
their evaporative efficiency is thereby largely increased. 
Another advantage that is gained in firing by the method 
I allude to is that only ordinary dross or slack coal need be 
used instead of round coal, or, as in the case of gas 
engines worked with Dowson gas, anthracite being the 
fuel carried and used. So that it appears that by the in- 
troduction of improved conditions the steam engine may be 
made to show that it is not yet distanced in economy. 

Yours faithfully, 
Frep. JNo. Rowan. 

184, St. Vincent-street, Glasgow, October 27, 1883. 


HARBOURS OF REFUGE. 
To THE EpiTor OF ENGINEERING. 

S1r,—The subject of harbours of refuge has been a good 
deal before the public during the last Parliamentary 
session; there has been a Committee of the House of 
Commons on the improvement of the smaller harbours 
for local purposes, chiefly with a view to the fishing 
interest, and there has been an official committee under 
direction of the Treasury about employing convicts on 
the construction of large harbours of refuge, and now that 
the session is passed there has come a lull over the inquiry 
generally. It will, however, be no doubt renewed next 
session, and probably in the more definite and interesting 
form of proposals to spend some considerable sums of 
public money on various harbours. ; ’ 

It will, therefore, be perhaps a matter of satisfaction 
to the British taxpayer to have the opportunity of, this 
lull to study and reflect on a subject which seems likely 
to extract two or three millions of pounds from the national 
pocket in the course of the next twenty years. d 

And the first questions that will arise in the mind of 
any person who has thought on the matter will perhaps 
be: ‘* What is a harbour of refuge?” and ‘‘ Why should 
the public money be spent in the construction of one?” 
He hears a good deal about the loss of life by shipwreck, 
and of the ~ seer oy of valuable property, and this is 
mixed up with the importance of the fishing trade, and 
the requirements of the Royal Navy for the protection of 
the coasts, and the idea is gradually infused into his mind 
that the construction of one or two great harbours some- 
where or other will remedy all these evils. Now there 
could not be a better guide to his clearer understanding 
of the bearings of these respective interests in this matter 
than the dictum of the scientific periodical ENGINEERING, 
which has devoted a good deal of space to the discussion 
of it lately. That authority declares that the first and 
most important point in determining the expenditure of 
public money on harbours of refuge is this: ‘* No national 
harbour ought to be constructed which is not fitted to be 
made if required a naval and military station, so situated 
that it commands a large and important section of the coast.” 











That is a rule which should be kept well in the mind 
of the British public, as it lays down a very definite line 
for the expenditure of public money ; beyond which there 
is no security for the extent of money which may be 
plausibly devoted to such objects, or to the number of 
laces at which it may be expended. It is a line which 
for many years past has been the guide of successive go- 
vernments of all sides of politics; notwithstanding all 
recommendations of committees and of philanthropic in- 
fluential persons, the Government has steadily declined to 
allow the interests of the commercial marine, or even the 
safety of the merchant seaman, to determine the question 
of constructing a national harbour. All those great 
harbours that have been constructed out of public funds, 
such as Plymouth, Portland, Alderney, Dover, Holy- 
head, have been so, because in the language of ENGI- 
NEERING, they have been fitted, in construction and in 
position, to be eminently useful as naval and military 
stations. 
Well, that is some answer to the latter part of the 
query as to why public money should be spent on any 
proposed harbour of refuge. But in determining whether 
any particular project is likely to be of good use in the 
defence of the country, there arises still the question : 
‘* What is a harbour of refuge?’ and towards the eluci- 
dation of this query, the uninitiated public will receive 
some assistance by reflecting on the circumstances under 
which this subject suddenly turned up again last session, 
after being dormant for some years. ‘‘ Why, in fact 
does it ever turn up at any particular time?’ They 
will be surprised to tind that it did not this time—nor, 
indeed, any time before—originate in the demand of the 
mercantile marine for better security for their property, 
or of the British seaman for greater safety for his life, 
but in the Government itself. And this time it was not 
so much the desire to have more harbours for the Royal 
Navy on our coasts, as the necessity of employing our 
convicts that first gave the impulse. 
In the further investigation of the subject, by the Com- 
mittee on the Employment of Convicts, a clear notion of 
the great object of a harbour of refuge from a national 
point of view, appears to have been in their minds ; for 
they mentioned two places on the coast of England, 
Dover and Filey (in Yorkshire), as positions which had 
been previously recommended by good authorities on the 
subject for the construction of large national harbours ; 
these recommendations being based mainly on the advan- 
tage of each position for the rendezvous of fleets in war 
time. The *‘ Convict Committee” merely added their 
opinion that both places were suitable for the employ- 
ment of convicts. 
But this Committee also mentioned a third place, Petcr- 
head, on the north-east coast of Scotland, as having been 
recommended by the Royal Commission of 1859. Now 
here, unexpectedly, the national susceptibilities of the 
Scottish lion came into the field; and the question was 
discussed up there on the curious and somewhat senti- 
mental ground that Scotch convicts should be employed in 
Scotland, a national aspiration which in the abstract 
nobody is the least likely to object to for any country, 
but ss Ma it is associated with a large expenditure on 
public works, an element of doubt creeps in. On ordi- 
nary occasions when there is a question of spending money, 
our northern compatriots would demand good evidence 
that the thing was wanted, and that a certain place was 
the best for it, and, if it was proposed to execute it by 
convicts, that convicts could be satisfactory employed 
upon it. On this occasion the proposition was put in 
somewhat the reverse order, ‘‘ Scottish convicts should be 
employed in Scotland, something must be found for them 
to do, here is a harbour that was recommended to be 
made twenty-five years ago, and which is now pronounced 
to be suitable for convict work ; so that harbour ought to 
be made.” 
And then to add to the complication of ideas every 
rt on the east coast of Scotland, big and little, from 
the Pentlands to Berwick, as soon as they got wind that 
public money was going, very naturally put in a claim, 
and endeavoured to show that each one was the fortunate 
place where the great central harbour of refuge could 
most satisfactorily be made. Indeed, judging by the 
reports in the papers of examinations made this autumn 
by a sub-committee of experienced officers on that coast, 
the prevalent idea seems to have been that that project 
ll receive the most favour which promised the largest 
expenditure spread over the longest time. 
As to Dover and Filey, it is hardly necessary to speak 
further. The Government have virtually committed 
themselves to the completion of Dover Harbour, as indeed 
they had done ten years ago ; and the battle of Filey has 
been fought over and over, with this general result, that 
at all events for war purposes, it will be a very valuable 
addition to the accommodation on the east coast; and 
further than that the taxpayer need not inquire. 
But as to Peterhead, no evidence yet has been made 
ublic to show that it would fulfil the conditions for a 
arge national harbour laid down by ENGINEERING. It is 
hardly possible to conceive circumstances which would 
require the continued presence during war of a squadron 
on the east coast of Scotland. Some persons even doubt 
whether Filey is not rather far north forsuch a rendezvous. 
And forany temporary visit of a war fleet there are three 
good natural harbours already existing on that coast, while 
there is not one on the east coast of England north of the 
Thames, There are indeed smaller harbours for war 

urposes much required on the coast of Scotland, and of 

ngland too, and both on the east and west sides ; but 
these are only for the re-coaling and re-fitting of those 
single cruisers which would be distributed along our coasts 
in war time to protect our merchant ships from single 
cruisers of the enemy, and such small harbours would be 
best placed on prominent points at intervals along the 
coast where the great traffic lies 

If onamap of the coast lines were drawn from each 





large port radiating seawards, each line representing 
100,000 tons of export and import shipping at that port in 
the course of one year, from the river Humber there 
would be fifty-five such lines ; from the Tees, twenty-three 
lines ; from eon eighteen lines ; from the Tyne, 
121 lines ; from the Forth, fifty lines ; from the Tay, nine 
lines ; from Aberdeen, ten lines; from Wick, two lines ; 
from Peterhead, one and a half ; from Glasgow, by way of 
comparison, there would be seventy such lines. 

This does not give the value of the cargoes, but it gives 
a fair measure of the number of seamen employed, which 
is the most important consideration for harbours of refuge, 
and it also gives an indication of the districts where 
coaling ports for war cruisers are most wanted. 

If harbours of refuge are required for the mercantile 
marine, the shipowners should give us an evidence of their 
belief in their necessity by commencing the construction 
of them where they consider them to be most wanted, and 
then the Government might relax their rule so far as to 
assist under certain conditions. But to press for the ex- 

nditure of more than half a million pounds on a large 

arbour, where there is no evidence that it is required for 
important war purposes, and where the traffic is so small, 
merely for the sake of employing 500 convicts in a particu- 
lar locality, is certainly not acting with that economical 
shrewdness which the Scotch display in dealing with their 
own money. It would apparently 4 more beneficial to 
Scotland on the whole to give the half million to Mr. 
Majoribanks’ committee to expend on the improvement 
of fishery harbours. Such a work is really of great 
national concern, and the enlargement and deepening of 
several of the existing harbours to meet their wants would 
prove of much greater advantage to them, and to the 
country at large, than any one great central harbour of 
eyo at whatever part of the coast it was placed. And 
let the 500 Scotch convicts be sent to any part of the 
world where their labour can be employed in a way really 
useful to the Empire. 
I am, Sir, your obedient servant, 


October 31, 1883, B. C. 








CLYDE SHIPBUILDING RETURNS. 
To THE Epitor oF ENGINEERING. 

Srr,—The time is approaching when the shipbuilding 
returns for the present year will be published in all the 
shipbuilding centres. One of your Glasgow contempo- 
raries embraces this yearly opportunity to indulge in a 
sreat deal of brag about the superiority of Clyde work, 

oth as to — and quantity. I shall not treat the 
question of quality in this letter, though my private 
opinion is that builders on the east coast a Scotland and 
England, on the west coast of England, and even on the 
Continent, are capable of turning out, and actually do 
turn out work, equal, if not superior to, that of the 
majority of Clyde shipbuilding yards. Your readers will 
no doubt have treated the brag about quality with de- 
served contempt, and I now wish to warn them not to 
accept the brag about quantity without due reserve. I 
may say at once that I have carefully checked the Clyde 
shipbuilding returns of the last three years as given by 
age Glasgow contemporary, and as subsequent] copied 

y other daily papers and some other periodicals in the 
kingdom, and I find the tonnage to be overstated to the 
extent of about 11,000 tons a year, or over 34,100 tons in 
the last three years. 

In_some instances when the measuring of the vessel by 
the Board of Trade officials was not quite completed, a 
little discrepancy may be excused, when for instance a 
builder returns 1160 tons for a vessel, which afterwards 
turns out to be 1147 tons. The same builder called an- 
other vessel 500 tons which turned out to be 515 tons. 
But if another builder returns in December a vessel as of 
700 tons, which was entered in the register books in April 
as of 507 tons, and if a proportional overstatement is 
made for every one of his vessels, amounting to about 
2000 tons in each of the three years, then our faith in the 
accuracy of the returns referred to may justly be shaken. 
Another builder again does the thing more cunningly, 
returning a vessel of 2433 tons as of 2510 tons, or one of 
2054 tons as of 2126 tons, thus making a yearly overstate- 
ment of about 500 tons. 

Vessels for H.M. Government have been measured 
for tonnage the same as merchant ships, fer some time 
back ; these tonnages are accessible to their builders, and 
if we have comparative statements based on gross ton- 
nage, let us have the ordinary gross tonnage and not the 
displacement, which latter has invariably been substituted . 
by the builders of war vessels. Similar argument holds 
a for yachts, for which in all cases the yacht tonnage 

as been given instead of the gross tonnage. In fact the 
tonnage ,of a once famous, now obsolete vessel with air 
tanks, on each side, has been given as yacht tonnage, 
based on the breadth over the air cushions, and the gross 
tonnage of this yacht, as measured by the Board of Trade 
officials, is over 4000 tons less than the yacht tonnage. 

I have no doubt that the overstatement is much more 
than I have been able to ascertain, for it was impossible 
to obtain the actual measurements of all the vessels, espe- 
cially if they were shipped in pieces,'or if they were not mea- 
sured for gross tonnage, as barges, hoppers, and dredgers. 
Items like the following, for instance, look very impro- 
bable: 4 pontoons 2460 tons, hopper for Otago 1500 tons, 
dredger 900 tons, 3 flats for the Assam Trading Company 
1554 tons, &c. Few will be such flats as to believe that 
flats of 518 tons, or ye oy of 1500 tons, or pontoons of 
615 tons, or dredgers of 900 tons gross register, have ever 
been built by builders who have, seemingly on principle, 
overstated the tonnages of all their other vessels. 

I trust that you will find space for this letter, and that 
we may, in consequence, for this and future years, have 
more reliable tonnage returns than we have had hitherto. 

I am, Sir, your obedient servant 








Nov. 2, 1883.] 
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ILLUSTRATED PATENT RECORD. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


In the Cases of Inventions communicated from Abroad the 
Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 


OCTOBER 29, 1883, 
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5043 
5044 | 
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Oct. 24 
5048 


5049 


5056 | 
5057 


5059 





5081 
5082 


5083 
5084 
5085 


NAMES, &c. 
OF APPLICANTS. ABBREVIATED TITLES, &0. 





| m). 
J. z & Schultz, Ham-| Machines for corking bottles. 


| C. Malings, Woolwich. 


| G, Mackay, Edinburgh.| Bleaching fibres for paper-making. 


| Mills, Zwillinger. | Calcining bones, peat, &c. 
M. H, Smith, Halifax.! Electric railways, &, 
| C. J. Chubb, Clifton, | Furnaces, 
Gloucester. 
Lake. Norton and | Manufacture of sheet-metal cans, 
Hodgson. 
A. Still, Liverpool. Name-plate for plants, &c. 





5086 | 
Oct. £6) 
5087 
508 


Allissn. Field. | 
| &c., therefor. 
| 


J. W. Fletcher, Stock- 
we " Cunningham, 


ndee 
Hetherington. Smith.| Umbrella sticks or canes. 
Pitt, Dodge. | Buoddy pickers. (Complete specifi-| 


c 
Machinery for twisting yarns, &c. 


Phillips. Allagnon. | | Sanaees of a vegetable sayeee 
to produce “ vegetable w 

A. em, Forest-| Electro-motors, dynamo or a 
gate, | _ machines 

Ww. B. Williamson, | | ae ‘for travelling trunks, 
Worcester. 

E. L. Cleaver, London, | Nerves tin from tin scrap. 
| Lawn-tennis bats. 

Imray. Baude. | Construction of iron or steel vessels. 

0 E. Woodhouse, F, | 

L. Rawson, and A. | 

R. Molison, London. | 


- Lindsay, Lcndon. | Construction of silos, &c. 
W. dH. Stevens, | Splitting or skiving ‘leather. 
Leicester. | 
E. Drew, London. Obtaining ——— hydro - carbons 
from coal gas, &¢c 
Schmid. Doerr. | Plates for dental purposes. 
Lake. Bankes and | Mechanism for stitching button- 
Mintzer. | _ holes. 
Lake, Ve Kabath. | — igniticg apparatus for gas|| 
| _ engin 
Thompson. Zenger. | Electrical accumulators, &c. 
Boult. Lauer. Generation of carbonic-acid gas. 


Rings for portraits, &c, 
Vent-peg for casks, &c. 
Time-controlling system. (Complete 
specification.) 
Manufacturing blanks 
shee nails, 
tion.) 
Apparatus for setting buttons upon | 
boots, &. (Complete specification.)| 


Boult, Diamant. 
Schinig. 
. F. Gardner, Balti- 
ie U.B.A 
Brandon. M; yers. 


for horse- 
(Complete specifica- 





Brandon, Pratt. 


Brandon. Myers. Finishing! horseshoe nail 
(Complete specisication.) 
B. ¥. tow han and 8, | Propellers. 
addy, London. 


Mechanical lamps. 
Preserving milk, beer, &c. 


allison’ Haseltine. 
0. E. Pohl, Liverpool. 


Johuson. Bonzano. | Traction rope tram wa ays. 
T. Meekham, London. | Self-ac apparatus for igniting 
cotton, for lighting cigars, &c. 
Sir D. Salomons, Tun- | Tric ycles actuated by electricity. 
AL» Wells. 


H. Northcott, Ply- | | Workmen’s tallies. &c, 


outh. 
Ra and G. Neal and C, 





Sifting ballast. 
R. Whitmee, London. 
W. Harst, Rcchdale. | Chaining warps and forming warps 
from yarns, &c. 
Haddan. Gifford. Automatic car couplers. (Complete 
specification). 
W. F. Hall and W. | Apparatus for getting coal. 
Low, Haswell Col- 
liery, Durham. 
Macaulay Cruikshank. “* Perspectographs.” 
itter. | 


J. 8. Sellon, London. 
C. F. Claus, London. 
J. George & J. Walker, 


Secondary batteries. 

Cotte sulphur from sulphuretted 
hydrogen. 

Horseshoes. 


London. 
E. Lon Surbiton, | Construction of insulators for elec- 
Sur trical Lay magne 
J. ue Muchalls, | Machinery for preparing fish for cure. 
BF. vane and 8. | Treating articles of rorcelain, &c. 
Ranford, a 
A. Paul, Dum barto Valve géar for steam engines having 
two or more cylinders. 
a Clinch. Vehicles. 
W. Wood, Wigan,| Loading, &c., slag, 
* aud - Abbott, Ince, 
ws ‘Walter. Electro-motors and dynamomachines 
Glaser. Heinrici. Motor-engine with steam generator. 
L. W. Thomas, London. Bay ony to Bh. nec —— loose 
hair cutting 
jon. Connolly. switch bono stus for electrical lines. 
Dunston, A.| Dynamo-electric or electro-dynamic 
Pfannkuche, and J.| machines. 
Fairlie, London. 
A. Ross and H. Tobacco-pipes. 


Lawson, London. 
8. —- Tunbridge 


W 

C. A. aaion. Black- 
heath, 

Lewis, iene. 


Couplings and unions. (Complete 
specification.) 


Gas motor engines. 
Valves for steam engines, pumps, &c, 


Printing telegraphs, transmitters, | 


Apparatus for illuminatiov, &c., by || 
electrical discharge. 





Checking the visits of watchmen, || 5054 





Metallic p 


D.Cameron, Edinburgh 
Distribution ‘of electricity. 


J. 5, Beeman, London. 








5100 
5101 
S103 
5104 
5105 
5106 
5107 
5108 


NAMES, &. 
OF APPLICANTS, 








6 
L. Bellfonds, London. 


Glaser. Riimmelin. 


3. & Daaste, Great 

‘arm 

J. M. Mack London. 

Rylands. Partly 
Brooke, 

Rylands. Good. 


T. Summers and A. J. 
Dey, ee 
L. ann, 


= Whittaker, Accring- 
ton. 


Haddan. Goupil. 

R. G. Hodgetts, Bir- 
mingham. 

Davies, Jackson. 

T. and J. Taylor, 


01 3 
H. Lawrence and J. L. 


8. Dunkelsbubler, 
Nuremberg. 


Clark. Carter, 
Fouche, Fisher, 
and Wright. 

J. 8. Williams, River-| 
ton, N.J., U.8.A. 


J. 8. Williams, River-| 


ton, N.J. 


Carron, London. 
W. Gibbs, {Liver- | 
pool. 


G. 

J. 

i. = Bull, Liverpool. 

J. eh et, ‘Edinburgh. 
cokes, London. 


A. H. Maclean, Glas- | 


-- 
J. & G. G.Exton, 
chi penham, Wilts. 
J. B. Fournier, and J. 
B. Thoully, = Cha- 
mond, 
J. Woodcock, Hudders- | 
eld, & H. Webster, | 
Dewsbury 


? Wil ‘Ochler. 

illiams, London. 
—_— Manchester. | 
J, Fox, Birkenhead. 

ae Jackson. 


A. P. Price, London. 
i Kunheimand | 
Raydt. 
Handford. Edison. 
J. Paton, Johnstone, 


Renfrew. 
J. Millen, London. 
Brewer. Triquet. 


bg F. Thomas, Lon- | 


+ U.S.A, 


8. = ‘is Ferranti, )Lon-| 








4622 
4623 
4624 


4625 | 








| 
ABBREVIATED TITLES, &c, | 
| 
|| 
\] 
| 
i 


Employing muscular force for the 
propulsion of boats, &c. 

Mode of aaneins textile materials | 
to dyeing, bleaching ,<c., liquere, | 
(Complete specification). 

Deep sea fishing or trawling. 


Cross-cutting, separating, &c., tickets. | 

= screw forms in plastic ma-| 

Making gas for melting purposes, and 
el furn: 


melting aces. 
Appliances for heaving up slips. | 
sae unalterable cart- 
Additions to ash-pans, &c, | 


| 

Supporting knapsacks. } 
Telusing certain residual matters! 
from town refuse in the manu- 
facture of bricks, &c. | 
Generating and condensing steam. | 
Metallic bedsteads, cots, &c. } 


Construction of stoves, ranges, &c. 
Electric gas lighters. 


Metallic compound for tamping gun- 
powder to prevent sparks, 


-| Variable expansion gear. 


Reservoir penholders. 
Pen and pencil cases. 
| Cut-out for telephones. 





Generation, storage, regulation, dis- 
| tribution, and utilization of elec- 
tricity, &c. 
Generation, storage, regulation, dis-| 
tribution, and utilization of elec- 
tricity, &e. | 
Magnetic garments, | 
| Vent:lators. | 
| Gas engines. 
| Keys for locks. 
| Construction of rims for velocipede 


wheels. 
| | aoe cylindrical, &c., shells of 
| Pipe a = tube and manufacturing the. 


| crouse suspenders, &c. i| 


Ttnent of wool and mixed fabrics, | 
| | ' 
| 
| | Blue J ochemeere hog or dye stuff. 
t—~ for railway trucks, &c. i 
aoe berths, | 
rust bearings for shafts of screw | 
= ers, {| 
| Extraction of the precious metals. 
| Gla rification of beer. H 


| Electrical generators and motors, 
| | Fastenings for lacing boots, &c. 


| Producing steam or vapour, &c. 
| ——— for covers of umbrellas, || 


| sewing machine, 
7 henge and dynamo-electric| 
| 



































GRANTS OF PROVISIONAL PROTECTION FOR 81X MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
1.—Announced October 26. 
Name. No. Name. No. | Name. 
1883 1883 | j 
| Moss. 4626 | Boult 4647 | Carson and |} 
| Morrison & (Bernard). | Baildon. || 
| Smith, 4627 | Robertson. 4648 | Johnson 
| White. 4628 | Engel |  (Decaup). 
| Auty. (Ritter). 4649 | Bull. 
Garland. 4630 | Beyermann | 4650 | Dobson, Hill, 
Bennett. & Kiirth. | and Waite. 
White. 4634 | Lilley 4651 | Bailey and 
Boulton. 4635 | Hill. | Lawson. 
Paterson. 4636 | Elee and 4652 | Haigh. 
Sitzenstatter. Hammond. 4653 | Lake 
Rowland. 4637 | Barrett | _ (Toselli). 
Imray (La (Bloom), 4655 | Cameron. 
Société 4638 | March and f 4656 | Barns. 
Anonyme Cheeswright.J 4657 | Joel. 
des Mati2res} 4639 | Demme. 4658 | Moon. 
Colorantes | 4640 | Glover and | 4659 | Morris. 
et Produits Walton. 4660 | Shardlow. | 
Chimiques | 4641 | MacWilliam. | 4661 | Vaughan and 
et Roussin | 4642 | Barnard. Ss | 
et Rosen- | 4643 | Williams & [| 4662 | Fitzmaurice. 
stiehl), Adams. 4663 ar 
Reisert. 4644 | Aitken. (Alger). 
Smith. 4645 | Fairman. 4664 | Ellis. 
Griffiths. 4646 | Carson and | 4665 | Brewer 
Gardner Baildon. (Werner 
| (Mowtray). and Beer). 













































No. Name. No. | Name. No. Name. 
1883 1883 | 883 | 
4667 | Thompson 4681 | Bott. 4693 Needham, 
4668 | Thresher. 4682 | Darwin. 4694 | St. George. 
4670 | Hassall. 4683 | Coxeter and | 4695 | Tordoff. 
4671 | Serrell. |  Nehmer. 4696 | Hall and 
4672 | Dunlop. 4684 | Boult (Wing) | Hall. 
4673 | Mallol 4687 | Stuart. 4697 | Lake 
4674 | Leoni. 4688  Bethell. | (Putnam). 
4675 | Biggs 4689 | Smith. 4698 | Johnson (La 
4676 | Hatton 4690 | Von Naw- | Société 
4677 | Pitt | _ rocki (Hess | Anonyme 

(Harned). | 4691 | Collard. | deCon- 
4679 | Lyte. 4692 | Von Naw- | servation 
4680 | Hetherington | cocki | Alimen- 
} | (Wolf). | taire). 
Il.—Announced October 50, 

No. | Name. No. Name. No. Name. 
1883 | 1883 | 1883 
4221 | a 4723 | meeset 4753 | Donald. 
4393 | Meatchem. | Neill. 4754 | Jenkin. 
4494 | Nordenfelt. | 4724 Stanley and | 4755 | Burnett. 
4511 | DeGruchy. . Bailey, 4756 | Gill —_ ” 
4521 | Gooch. 4725 | Byrnes, Rockliffe. 
4535 | Seedhouse. 4726 | Guilleaume. | 4757 | Briggs. 

4666 | Westmacott. | 4727 | Haddan 4758 | Beveridge. 
4699 Day } (Jaedicke). | 4760 | Wirth 
‘aie | Fay 4728 | wi — 

i | MeVevitt. } asset). mann). 
4701 | McDonald. 4729 | Lake 4761 | Dronsfield & 
4702 | Richardson _ | _ (Bucaille). Butter- 

_. | _, Siecke). 4730 | Hutchison. worth), 
4703 | Von Naw- 4731 | Brooks and } 4762 | Davids 

| rocki " Mestern. 3 (Koellner). 
| (Seidel). 4732 | Atkinson. 4763 | Chapman. 
4704 | Child. 4733 | Thomas and | 4764 | Lake (Bell). 
4705 Brown, | _ Cotton. 4765 | Lake 
Barnes, & | 4734 | Bray. (Garnier & 
Bell, 4735 | Woodbury Depoully). 
4706 | Edwards. 4736 | Phillips. 4766 | Jameson. 
4707 | Thompson. 4737 | Wirth (Van | 4767 | Twigg. 
4708 | Wilson. Ruyven). | 4768 | Heyworth, 

4709 | Bivort. 4738 | Sharples). 4769 | Loe. 
4710 | Shaw. 4739 | Allison 4770 | De Lucia. 
4711 } mela aie —— 4771 | —— 
4712 ‘ieper 74 mpe. 4772 avison. 

(Gritzner). 4742 | Imray 4773 | Robbins. 

4713 | Justice (The | (Comte de | 4774 | Thompson 

Frue Van- Dion, (Muratori 
ning Ma- | Bouton, & and Cross). 
chine Co.) Trépar- 4775 | Glaser 
pn — — —— ne ae 
715 | ison 7 ertram. 777 oyle, 
| (La Farge).j 4744 | a and Ickringill, & 
4716 | Scott. | eecroft. Ickringill. 
4717 | Barczinsky | 4745 | Brewer 4778 — 
| (Korngold |  (Delbecchi).| 4779 | King 
& Jafe). 4747 | Sutton. (Bisset 
4718 | Lee. 4750 | Crosier 4780 | 
4719 | Blood, | _ (Keating). | 4783 | = ll 
4720 | Davies. 4751 | Lloyd Wise | 4784 | Gutensobn. 
4721 | Wheeler. (Boulier &] 4785 | Millar and 
4722 | McMullen. Boulier). McKillop. 
| 4752 | Reed. 4786 | Baird. 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 
























































No. Name. No. Name. No. | Name. 
1883 | 1883 | 1883 | 
5028 Pitt (Dodge). | 5049 Brandon 5060 | Haddan 
5047 Gardner. (Pratt). | (Gifford). 
5048 Brandon 5050 _ Brandon 5084 | Roberts. 
(Myers). (Myers). 5090 | Glaser 
(Riimmelin) 
NOTICES TO PROCEED, 
1—Time for entering Opposition expires Friday, 
November 16, 1883. 
No. Name. No. | Name. No. | Name. 
1883 | 1883 1883 
3047 | Moss. 3164 | Feret, 3535 | Spencer. 
4049  Perkes. | Ladame, & 3666 | Thompson 
3052 | Brown and | Feret. | (Le Rouz). 
| Simons. 3172 | Lake — 3878 | Russell, 
3065 | Fox. | _ (Waring). | 3946 | Higgs. 
3078 | Brooke. 3176 | Boult (Werts}| 4026 | Hutchinson. 
3087 | Lyle. 3178 | Maxim. 4350 | Black. 
3097 Dougill. 3197 | Lake 4509 | Tate. 
3098 | Morrison and | (Brown). 4526 | Peacock and 
Smith. 3233 | Wiiest. | _ Lange. 
3102 | Coxeter. 3272 | Kirch 4580 | MacCallum. 
3110 | Reichardt. | & Philippi. 4584 | Brookes 
3117 | Capell. 3276 | Clark (Gregory) 
3120 | Morris. | (Versepuy)j 4962 | Frenkel 
3129 | Edwards 3378 | Imray | (Ulfers). 
| (Bewmier). | (Bouton & 
3147 | Morris. | Trépar- 
| douz), 
11.—Time for entering Opposition expires Tuesday, 
November 20, 1883. 
« | 
No. | Name. No. | Name. 0. | Name 
1883 1883 883 | 
3138 | Wright. 3152 | Evans. a | | Roe. 
3143 | Devine. 3157 | Rees. 3184 | Pollak. 
3148 | Clark (Roth).{ 3159 | Imray 
3151 | Corliss. (Bouhey). 
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No. Name. No. Name. No. Name. 

1883 | 1883 1883 

3187 | Beck (La [| 3316 | Lake 4141 | Huntington. 

| Société (Bruce). 4253 | Cook. 
Anonyme | 8318 | Odell. 4284 | Fletcher. 

de Machines} 3320 | Clark 4312 | Hamilton. 
a Bougies et (Dubois). 4353 | Dobson. 

| Chandelles | 3328 | Henderson 4554 | MacGregor. 
syst?me (Brunet & | 4563 | Haddan 

| Royau). Deveze). (Brush). 

3195 | Lockwood. 3341 | Dunn and f{ 4593 | Imray 

3203 | Taylor. Liddell. (Bang). 

3204 | Farrimond & | 3423 | Aronson. 4634 | Lilley. 

| Whittaker. | 3482 | Rudling and | 4635 | Hill. 
3236 | Hoskins. Coffin. 4644 | Aitken. 
3208 | Henderson | 3538 | Reddie 4645 | Fairman, 

| (Lateuz). (Kennedy). | 4657 | Joel. 
3210 | Stewart. 3548 | Henderson 4667 | Thompson. 
3218 | Lake (Lan- (Désgoffe & | 4671 | Serrell. 

| _ guereau). Giorgio). | 4699 | Day 

$221 | Bradnock. 3726 | Lewis. (Newhall). 

3222 | Allison. 3894 | MacLaine. 4752 | Reed. 

3244 | Haddan 3933 | Justice 5028 | Pitt (Dodge). 

(Reher). | _ (Clamer). } 5048 | Brandon 

3248 | Whitehead. [| 3976 | Lloyd Wise (Meyers). 

3250 | Philipps. | (Grouven). | 5049 | Brandon 

3257 | McDougall. | 3997 | Causnett, (Pratt). 

3261 | Jamieson. 4059 | Holmes and | 5050 | Brandon 

3285 Kempson. | Emmens, (Meyers). 

3301 Douglass. 4061 | Holmes and 

| | Emmens. 
PATENTS SEALED. 
I.—Sealed October 26, 
| 

No. Name. No. | Name. No. | Name. 

1883 1883 | 1883 | 

1869 | Wilson.” 2432 | Ashworth & ] 3831 | Clark 

1956 | Houghton. | Ashworth, | (Feroe, 

2150 | Walker. 2447 | Moore. | Feroe, & 

2170 | Edwards. 2448 | Thomas, Bancroft). 

2171 | Jackson. 2526 | Penrice. 3838 | Boult 

2188 | Palmer. 2531 | Wirth | (Davis). 

2223 | Fyfe and | (Hepburn). ] 3856 | Abel 

Smith. 2595 | Greig, Greig, | (La Société 

2228 | Kinvig. and Shaw, Anonyme 

2229 | Tichenor. 2801 | Ingrey. des Pro- 

2250 | Williams. 2968 | Bauer. | dutts Chi- 

2278 ce 3013 | Ayres. | migques de 
(Williams). | 3241 | Lake Sud-Ouest). 

2286 | Edbrooke. | (Lipsey). | 3864 | Edwards, 

2317 | Reddie 3268 | Bertram. 3875 | Brandon 
(Jonson). | 3875 | Wilson | _ (Ward). 

2343 | Marechal. | (Coney). | 4136 | Pitt 

2345 | Abel (Mann- | 3387 | Newton | (Daft). 

| licher). (Yeager) 4192 | Lake 
2349 | Marix. 3619 | Brookes | (Fuller). 
2352 | Shepherd & | (Libbey). 4254 | le and 

| Aspinwall. | 3727 | Brookes | Bourne. 
2353 | Hamand. | _ (Shepard). | 4298 | George, 
2357 | Benson 733 | Dement. | Pocock, 

| (Rothrock). | 3734 | Dement. Muir, and 
2376 | Hannay. 3777 | Brookes uir. 
2401 | Nordenfelt. | (Sanders), 

Il.—Sealed October 30. 

No. Name. No. Name. No. | Name. 

1883 1883 1883 | 

2056 | Armstrong. | 2252 Colton 2437 | Wynne. 

2199 | Smith. (Elvers). 2467 | Pieper 

2200 | Cooke. 2259 Moody. (Parmentier) 

2219 | Lake 2265 King 2481 | Greening. 

| (Fulton & (Schulze- 2492 | Picking and 
: Olsen). Berge). | _ Hopkins. 

2225 | Crossley and] 2266 ing 541 | Haddan 
Cochrane. | (Schulze- | (Clay). 

2233 | Leeming andj Berge). 2665 | McCormack. 
_ Wilkinson.| 2272 | Hodgson 3039 | Schmolz. 

2236) Rigby and | 2282 , Constantine. | 3121 | Passmore and 
Morgan. 2311 | Lemprieére. | ole. 

2238 | Nobes. 2312 | Bull. 3252 | Bock. 

2240 | Lake 2325  Haddan 3867 | Hargreaves 
(Robinson (Meyer and] and Inglis. 
and Welch) Co). 4009 ‘ozer, 

2243 | Clark (La | 2326 Haddan 4017 | Hopkinson & 
Société | (Molden- Hopkinson. 
anonyme hauer dnd 4137 | Pitt 
dite Fon- Heinzer- (Daft). 
derie de ling). 4145 | Lake(Archer) 
nickel et 2377 ~ Davies 4177 | Lake (Fuller) 
métaux (Stark). 4211 ‘Ox. 
blancs). 2394 | Marix. 4237 | Clark 

2251 | Weygang. 2398 | De Pass (Holden). 

| (Delile). 
FINAL SPECIFICATIONS FILED, 
Oct. 20, 1883. Nos. -— 2012, 2016, 2017, 2020, 2023, 2024, 


: , 2032, 2033, 2036, 2037, 2038, 
2040, 2041, 2044, 2048, 2049, 2055, all of the 


year 1883. 
ae 2080, 2133, 2162, 2173, all of the year 1883. 


SB 2045, 2057, 2058, 2059, 2063, 2064, 2078, 2087, 
2088, 2089, 2300, 2995, all of the year 1883. 
2 24, 4, 2062, 2066, 2069, 72, 2076, 2079, 2091, 


2071, 20 
ng 2100, 2112,,2121, 2125, all of the year 


2096, 2097, 2098, 2101, 2103, 2111, 2114, 2116, 
2126, 2127, 2135, 2139, 2176, 2177, 2178, 
2192, 2207, all of the year 1883. 

2106, 2109, 2118, 2119, 2120, 2123, 2124, 2131, 
2134, 2150, 2151, 2153, 2167, 2214, all of 
the year 1883. 


PATENTS WHICH HAVE BECOME VOID, 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 




















| ' 
No. | Name. No. | Name. No. | Name, 
1880 | 1880 | 1880 | 
4177 | Taylor. 4184 | Greig and 4190 | Wilkes. 
4179 | Griffiths. | Eyth. 4191 | Harding. 
4182 | Neil. 4186 | Marshall. 4192 } Harding. 



































No. | Name. No, Name. No. Name 
1880 1880 1880 
4193 | Haddan 4217 | Swallow. 4249 | Deblon. 
(Hofele), 4222 | Brewer 4253 | Luke. 
41096 | Love. (Pesier). 4254 | Benson. 
4197 | Mondollot, 4225 | Wright and | 4257 | Otto. 
4198 | Hollingworth) Newton. 4258 | Travis. 
& Crossley.} 4228 | Leigh. 4259 | Gutensohn. 
4203 | Bull. 4231 | Bonneville 4260 | Robinson. 
4204 | Lake (Laporte ).] 4261 | Petrie. 
(Selleck).! | 4235 | Hindle and | 4262 | Jobson. 
4205 | Dredge. Greenwood.} 4265 | Lake (Hussey 
4208 | Phillips 4237 | Whitfield and | and Dodd). 
4209 | Wilding Atkins. 4267 | Anderson. 
(Reiniger | 4239 | Windsperger] 4270 | Beechey. 
and Petri). & Schaedler.] 4273 | Timms. 
4213 | Jones and 4242 | Lake 4276 | Brewer 
| _ Hughes. (Wilder). | (Edison). 
4216 | Rigg. 4247 | Lloyd Wise | 4278 | Bull, 
| (Berg). 4281 | Boynton. 
II,.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. | Name. No. | Name. No. Name. 
1876 | 1876 | 1876 
3979 | Mills and 3998 | Lake (The 4005 | Baur. 
Mills. American | 4015 | Reynolds. 
3982 | Marler Screw Co.) | 4050 | Brookes. 
| (Braidwood 
| & Francis). 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 





























No. | Name. No. | Name. No. Name. 
1880 | 1880 | 1880 
4324 | Haley. 4399 | Jackson and | 4448 | Hollands. 
4394 | Ambler. | _ Austin. 4649 | Baxter. 
4323 | Ford. 4404 | Browning 4650 | Baxter. 
4326 | Groth | and Mort. } 4362 | Wallace. 

| (Luchaire).f 4413 | Day. 4409 | Davids and 
4363 addan 4463 Renney. Weiss. 

| (Potter). 4473 | Sauvée. 4426 | Tinmis. 
4379 | Weir and 4602 | Kerr and 4511 | Mactear. 

Weir. | Haworth. | 4683 Siemens. 

4406 | Craven and | 4352 | Lake (Vergne] 4884 Johnson 

| Craven. | and Mixer | (Recken- 
4348 | Baxter. 4365 | Sugg. | dorfer). 
4353 | Johnson 4403 | Cave, 4412 | Boult 

| (Haldeman).} 4430 | Keats and | (Houghton). 
4368 | Lake (Park- | Keats. 4672 | Bentley. 

| hurst). | 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007, HAS BEEN PAID AND REGISTERED. 




















No. | Name. No. Name. No. | Name. 
1876 | 1876 1876 
4413 | Buckett and | 4137 | Greatorex & ] 4170 | Moulton. 
Buckett. Hall. 4311 | Garrett. 
4139 | Wilson, 4517 | Rowlinson. 
| 














NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 
PATENT. 





_J. Childs, London. No. 3540 of 1869, ‘‘ Manufacture of bread and 
biscuits.” J. Childs intends to apply by counsel to the Judicial 
Committee of the Privy Council on Wednesday, the 21st day of 
November, 1883, or at the next sitting of the Judicial Committee 
after that date, for a time to be fixed for the hearing of the matter 
of the said petition ; and that, on or before the said 2lst day of 
November, 1883, notice must be given of any opposition intended 
to be made to the said petition ; any person intending to oppose 
the said application must lodge a caveat to that effect at the 
Council Office on or before that date. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING OCTOBER 27, 1883, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specification Drawings 
ts stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
CK. 


1882, 
6241. The Toggle and Machines to which the Same 
may be Applied: A. M. Clark, London. (£. Dervauz- 
Ibled and G. N. Schoenberg, Paris). [1s. 7 Figs.)}—The toggle is 
formed with a slot link or guide formed upon one of the arms of the 
toggle, and in which works the sliding journal box of the driving 
crank, so that there can be no interruption between the forward 
and return motions of the toggle. The construction of the joints 
and its application to a punching or other machine are described 
and illustrated. (December 30, 1882). 


1883) 
426. Preservation of &c.;: E. A. Brydge 
Berlin. (E. Scherf, Wendisch, Buchholz, Rnd’ itr 
9 Figs.|\—The bottles are filled with cold fresh milk and corked 
(the cork being cut off level with the bottle); a filtering disc of 
close fabric saturated with a mixture of oil and paraffine is laid 
over the mouth of the bottle, and above this is a second disc of 
cork, both discs being pressed lightly into the bottle. The bottles 
are then raised to a temperature of 110 deg. C., and a pressure of 

from one to four atmospheres. (January 26, 1883). 


967. Extracting Sugar from Molasses, Syrups, 
and the Juice of Plants: C. Steffen, Vienna. aay 
An aqueous solution of calcareous saccaharate is treated! so that 
calcareous saccharate, insoluable at a temperature varying from 
0 to 35 C. is won without employing artificial warmth or alcohol. 
(February 22, 1883). 


987. Tip Vans or Wagons: E. Burton, London. 
The tilting body is pivotted by a transverse shaft in bearings upon 
the side pieces of the underframe, and if desired in an additional 
bearing at or near the centre longitudinally of the underframe, 





and having the axle of its hind wheels straight. The tip van is 





provided with a removable and adjustable covering. (February 
23, 1883), 

1078. Elastic Wire Bands: F. Wirth, Frankfort- 
on-Main. (G. Pickhardt, Hagen). (6d, 12 Figs.)—The elastic 
wire bands or trellis are formed of closely wound wire springs, 
several arrangements being shown and described. (February 27, 
1883). 

1146. Ridge Ploughs, &c.: H. J. Haddan, London. 
(B. Lanoizelet, Bourbon-Lancy, France). [4d. 4 Figs.)—Two 

late iron mould boards are attached by a peg and a bolt to the 
iron beam provided with a socket for a handle, the movable steel 
share is affixed by means of screws. The distance between the 
mould boards is adjustable by means of two slotted iron bars fixed 
horizontally across the beam. (March 3, 1883). 


1162. Bicycles, &c.: J. H. Adams, London. = [t/. 
9 Figs.|—The rollers are turned down smaller at the ends, which 
ends work in plates one on either side of the bearing, the plate being 
kept on the ends by three connections passing through them or by 
other means. The spring is bent back upon itself, the large end 
is first bent and the otherend is brought back to, and rests upon, 
it. The spring and step are each fixed by a U-shaped strap and a 
wrought-iron piece, on which they are placed, the legs of the key 
being firmly wedged down. (March 5, 1883). 


1168." Machines for Cutting Corks: J. Hix, London. 
(2d.]|—The pieces of cork are fed to the cutting tool automatically, 
a ring of metal working up and down the tool when cutting 
coned corks. Revolving knives fastened to the cutting spindle 
cut up the débris of cork. (March 5, 1883). 


1169, Apparatus for Purifying and Heating Water, 
&c.: T, Ticaman, West Hartlepool. [éd. 11 Figs.)— 
Consists principally in the construction of a receiver which is 
preferably cylindrical and may be telescoped, having one or more 
inlet pipes on one side and outlets on the other, the inlet being 
near the top and the outlet lower down. The inlet and outlet 

ipes both extend downwards to some distance towards the 
rol of the chamber. A diaphragm extends fully across the 
apparatus a little below where the outlet pipes open into the 
chamber. (March 5, 1883). 


1170. Machines for Stitching Books, and Appliances 
for Making Fasteners: G.W.von Nawrocki, Berlin. 
(G. Haunhorst, Osnabriick, Germany). (6d. 5 Figs.|—Consists 
in the combination with the stitching machine of adevice whereby 
the automatically supplied wire is eut off and bent into the shape 
of afastener. (March 5, 1883). 


1171.* Electric Lamps or Lighting Apparatus: 
H. H. Lake, London. (HL. Weston, Newark, N.J., U.S.A.) 
{2d.]—Arc lamp : The mechanism is enclosed in a casing, clamped 
toa board surmounted by a tube covering the hole through which 
the carbon holder projects, and is mounted on an insulated plate 
on which is screwed a (U-shaped standard or frame. A rectan- 
gular frame, consisting of soft iron side pieces and brass ends, is 
pivotted on short arms extending from the side of the U frame, 
and a main anda shunt electro-magnet, with their cores parallel, 
are arranged on the opposite side of the UJ, so that the sides of the 
pivotted frame pass close in face of their poles. Both poles of the 
magnets are thus utilised. The carbon-holder passes through guides 
in the U frame and a clutch device connected to the pivotted 
frame. A plate secured to an arm extending from the top of the 
U frame, is bent over to serve as a step for the clutch. The piston 
rod of a dash-pot is connected to the pivotted frame. The lamp is 
suspended from asecond board, on the underside of which isa 
cut-out device consisting of a magnet in the main circuit, a 
vibrating armature and a contact stop. The armature is con- 
nected to one terminal of the lamp through a suitable resistance. 
(March 5, 1883). 


1178. Boxes or Cases for Containing Tea, &c.: C. 
Cheswright, London. [6d. 6 Figs.|—The boxes or packages 
are lined or covered outside with a thin sheet metal or foil envelope 
having a distinctive pattern consisting of multiple repetitions of 
the ‘‘trade mark” or other suitable distinctive feature. The 
packages may be further protected by a cruciform band. Thecon 
struction of the box is also described. (March 5, 1883). 


1185.* Centre Boards for Sailing Vessels, &c.: W. 
Blakely, Bournemouth, Hants. [2d.)—Consists in making 
the centre board or sliding keel work in and out of its well or 
casing with a perpendicular motion by a screw or lever parallel 
motion. (March 6, 1883). 


1186. Governors for Steam or other Machinery: 
W. Mellor, Oldham, (6d. 5 Figs.)|—A sliding spindle which 
connects the governor with the cut-off or regulating apparatus is 
turned in one direction or the other, when the speed of the engine 
varies, by means of vibrating pawls acting upon reverse ratchet 
wheels or of continuously revolving frictional or toothed drivers, 
wheels or parts whereby ascrew forming part of the connection is 
turned in a nut to lengthen or shorten the connection. (March 6, 
1883), 

1190. Secondary or Storage Batteries: T. Rowan, 
London, (6d. 5 Figs.J—Secondary batteries: This relates to 
the class of batteries described in Specification /91 of 1883. A 
series of thin sheets of lead, carbon, or other suitable material are 
inserted in grooves in, or against ledges on, a suitable box of insu- 
lating material. Each set of plates with the intervening spaces 
filled with lead, carbon, or other suitable metallic compounds ina 
convenient state of division, forms one compound plate, or the in- 





tervening spaces may be filled up alternately with lead and 
carbon. Each compound plate is separated from the others by in- 
sulating material. Referring to the illustration, the thin plates ¢ 
of lead rest against the strips b which serve to separate the com- 
pound plates. The spaces dd are filled with lead or carbon, or 
alternately with lead and carbon mixed or not with lead, and the 
spaces ee receive the acid. The compound lead plate may alter- 
nate with a simple perforated carbon plate, The outer surfaces of 
the compound plates may be suitably perforated. (March 6, 1883), 


1194, Cop Retaining Sptpties for Loom Shuttles: 
A.J. Boult, London. (W. 7. Coggeshall and J. E. Rice, 
Lowell, Mass., U.S.A.) (6d. 4 Figs.J—A spring is fastened by its 
heel portion in the rear end of a longitudinal groove in a spindle, 
and rises at its upper edge abcve the groove, and is provided with 
a rounded projection at its end. An extension from this end of the 
spring passes through a slot in the spindle ; or a spring is fastened 
by its middle portion in the groove, and the spring is provided 
with a projection at its heel end acting asa stop. (March 6, 1883). 


1195. Steam Smoothing-Iron for Laundry Pur- 
2d.)—Steam is conveyed to 


poses: J. Mc t. [ 
and from the iron by means of flexible pipes. (March 6, 1883). 
1196.* Driving and Clutch Mechanism: J. Cars 














Nov. 2, 1883.] 
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» r, Southampton. ([2d.)—Relates to a clutch mecha- 
Leg connecting the pedal lever to the crankshaft, and is 
specially applicable to velocipedes. (March 6, 1883). 


1197." Secondary Piles or Batteries or Accumu- 
lators of Electricity: E. G. Brewer, London. (FZ. 
Pfeifer, Antwerp). [2d.]—Secondary batteries: Spongy lead is 
prepared by decomposing a solution of sugar of lead or a lead salt 
by the passage of an electric current or by placing a plate of zinc 
in a solution of sugar of lead. The spongy lead is used in layers 
on the sides of rectangular lead plates (smooth or perforated) and 
is maintained in place by felt or parchment paper, or the spongy 
lead is placed in lead frames provided inside with lead wire or 
strips, or the spongy lead is ey og to a rectangular form, 
and maintained by felt or other fabric, and crossed lengthwise by 
Jead wires orstrips. Two layers are rolled one on the other in 
spiral form. The plates so prepared are placed in acidulated 
water. (March 6, 1883). 


1198. Dynamo-Electric Machines: C. Lever, Bow- 
don, Cheshire. (6d. 6 Figs.)—Dynamo electric generator : 
The field magnets and the armature are both fixed, and a rod of 
iron or steel carrying a plate or cylinder of iron is arranged to 
revolve through one or both poles of the field magnets, producing 
alternating currents in the armature coils. Fig. 1 shows in per- 
spective the cylinder applied to a ring or drum armature. e 
iron cylinder B is screwed on the iron or steel shaft A, passing 
through the pole-piece of the field magnet and rotated by a pulley 
and strap, and is provided with longitudinal slots forming inter- 
mediate ribs b, the number of which is preferably half that of the 
armature coils C which are wound up a hollow cylinder of diamag- 
netic material such as brass, mounted on a wooden block E secured 
to the baseplate of the generator by a bracket. Fig. 2 shows, also 
in perspective, another arrangement, the cylinder rotating within 





the armature coils which are fixed inside the rings G preferably of 
brass. The shaft A may be arranged to pass on both sides, through 
the pole-pieces of a separately excited field magnet which is excited 
80 that both pole-pieces are of the same polarity. The alternate coils 
of the armature are wound in opposite directions, and are con- 
nected upin any suitable manner. If adisc armature is employed, 
a disc of iron, provided with radial arms and mounted on an iron 
or steel shaft passing through the similar poles of the field magnets, 
rotates in front of the coils, which may be wound so as to cover 
more of the ends of the radial arms, or a second set of coils may 
be wound on aring frame. The yoke piece joining the top of the 
cores of the field magnets is of opposite polarity to them, and may 
be employed as the exciter for a bobbin used to excite the field 
magnets, and covered by a cap of diamagnetic material, the exciter 
thus acting as a unipolar generator. (March 6, 1883). 


1201. Rope Traction Tramways or Railways: C. F. 
Findlay, London, (8d. 12 Figs.)—In cases where the rope 
runs underground the vehicle is connected to the rope by a grip- 
ping apparatus, the stem of which moves along a continuous 
narrow slotin the crown of the rope channel. Wherea branch 
line diverges a tongue occupies the fork at the junction of the 
slots, and is made of an iron or steel triangular plate, to the apex 
of which is jointed a rod hanging vertically downwards, but not 
quite touching a rest atthe bottom of the rope channel so that it 
can be swung aside by the passing gripper. The tongue piece may 
be supported by horizontal pivotted levers pressed by springs to 

roject under the tongue. If the tongue can be moved by hand it 
is constructed and pivotted so that it can overlap either or both 
edges of the gripper slot. The gripper consists of two horizontal 
bars between which the rope is gripped. The upper bar is raised 
to release the grip, and the lower bar is lowered sufficiently to clear 
the rope. The brake levers are connected to the lever working 
the upper bar, so that when the bar is raised more than necessary 
to release the grip, the brakes are put on. The set of sheaves 
round which the rope runs at the end of the line are utilised for 
turning turntables or capstans, (March 6, 1883). 


1203. Manufacture of Files, Taps, Dies, &c.: 
H. H. Lake, London. (M. A. Howell, Chicago, U.S.A.) (6d. 
6 Figs.|}—The blanks are cast from white cast iron, softened or 
annealed in contact with oxides, surfaced and cut whilst in this 
condition, and converted and cooled in an atmosphere of hydro- 
carbon. The converting flask or retort is made from an alloy of 
iron and nickel. (March 6, 1883). 


1205. Brewing: W. Lawrence, London. (87. 14 Figs.)— 
Refers to Specification 4277 of 1882. Relates to the preparation of 
the grain by washing, the crushing and separating the husk, &c., 
from the flour, re-drying the husky parts and extracting the sappy 
matter, drying the flour, separating the finer from the coarser 
parts, converting and extracting the malt with or without separa- 
tion, separation of albuminoids quickly from the mashed grain, 
treating and re-drying the grain and separation of the husks, 
treating of the grain by boiling or by steam, and converting the 
starchy extract in the mash tub and making of condensed wort 
and concentrating the mash, (March 6, 1883). 


1210.* Process of and Apparatus for Dist: Coal 
and other Carbonaceous Materials in Order to Obtain 
Coke, Tar, &c.: J. Woodhead, Wakefield. (2d.)—A 
vertical cylinder of wrought iron, lined with firebrick, is covered 
with a dome of firebrick having a hole for the charge of coal 
secured by an air-tight lid, and is provided with an outlet for the 
gases, a central inlet for air covered with a refractory chamber, 
and two doors. (March 6, 1883). 


1214. Clipping Machines: J. Range, Nottingham. 
(8d. 7 Figs.|—The lace having floating threads to be clipped is 
held down by a presser plate, which has a portion cut away at the 
centre of its length to allow picker points to get under the threads. 
The points are then slightly raised to allow one blade of each of 
4 pair of cutters to pass under the thread and cut it off, when the 
points rise still higher and place the thread in a split trough, the 
fabric passing from rubber-covered rollers and being wound on a 
roller revolved by an elastic band. (March 7, 1883). 


1216.*_Construction of Walls, Partitions, and Ceil- 
ings of Buildings: G.Napier,Manchester, [2d.)—The 
walls are made of slabs of concrete having Y edges fitting into 
One another, the vertical joints being arranged to overlap each 
other. A series of vertical bars are arranged to form the VY joints 
of each alternate set of slabs. (March 7, 1883). 


1217.*_ Production of Gas for Illuminating and 
other Purposes from Hydro-Carbons, &c.: J. F. 
Schnell, A, Heywood, and W. Darbyshire, Manches- 
ter, (2d.)—A cylinder with buckets revolving in water forces a 





carbons. The gas so formed is passed through a purifier to a 
holder. (March 7, 1883). 


1220.* Ingot Moulds or Utensils maatege’ in the 
Manufacture of Iron, Steel, or other Metals: S. 
Rideal, Manchester. (2d.|—Consists of an outer casing of 
metal and an inner shell or mould of refractory material, the space 
between the two being filled with friable, porous, non-conducting 
material. (March 7, 1883). 


1222. Appliances for Im Heat to Water, 
&c.: J. Jameson, Fl tn Rann [4d.1—Consists 
in the introduction of an easily fusible metal or metallic alloy 
within a receptacle forming the walls, roof, or base of a furnace, 
and capable of circulating when in a mel state, so as to cpme 
in contact with the water to be heated. (March 7, 1888). 


1225. Machines for Straightening, Bonding, and 
Cir pong Anais. Tee, and other Bars ; W. F. er, 
Gosforth, Northumberland. [ 10 Figs.}—The two 
cast-iron side frames 1, which are capable of resisting the lateral 
strain necessary in straightening the bars edgeways, are provided 
with slots in the upper portion fitted with sliding bearings 12 for the 
journals of four upper rolls. The bearings are raised and lowered 
simultaneously by means of screws worked by pinion and bevel 
wheels and the handwheel13. The end rolls are also provided 
with means for raising and lowering them independently of the 
middle rolls by means of the handwheels 15. The machine is 

















fitted with three rolls underneath the four upper rolls, having 
their centres intermediate with the centres of the upper rolls, and 
fitted upon square shafts. The lower rolls are each in two parts, 
one part 3 being fast on the shaft, and the other part 4 being 
fitted to slide upon the shaft, and operated by tbe worm gearing 
as shown by means of the handwheel 6. When used for bending, 
the machine is constructed with two lower rolls each in two parte, 
and one upper roll fitted so as to be raised and lowered, and also 
capable of being entirely removed. If the bars are to be bent 
with the webs inward, the upper roll is made intwo parts. For 
curving ship frames the rolls are arranged vertically. (March 7, 
1883). 


1231. Automatic Musical Instrument: M. 
Wier, London. [é6d. 10 Figs.|}—The reeds are mounted ona 
disc and the air passes from a bellows through a slot to the reeds, 
passing to one-half during the upstroke of the bellows and to the 
other half during the downstroke, (March 7, 1883). 


1233. Manufacture of Barbed Fencing Wire: W. 
R. Lake, London. (0. P. Brigys, Chicago, U.S.A.) [6d. 
6 Figs,)}—The cable is ‘‘ two strand twisted,” and is provided with 
a barb wire having a central spiral coil between the cable wires 
and with a second barb passing through both the cable loop and 
the coincident eye of the first barb wire, and having its ends bent 
to cross the ends of the first wire. (March 7, 1883). 


1234.* Process of Treating Plaster-of-Paris for 
Use in Buildings, &c,: J. M. Boekbinder, London. 
(2d.}—Dextrine dissolved in water is added to the plaster to 
harden it. (March 7, 1883). 


1236. Coupling for Metallic Fencing: C. J. Hol- 
royde, Halifax. ([2d.]—Consists of two outer cones each hav- 
ing a screw thread cut thereon so that they can be bolted toa 
standard. Four semi-cones are fitted in the outer cones having 
their inner surfaces grooved so that they firmly grip the rod 
when the two outer cones are united. (March 7, 1883). 


i237. Locomotive Steam Engines: J. H. Johnson, 
London. (7. Ricour, Paris). [8d. 23 Figs.J}—The object is to 
provide a free admission of external air to the interior of the steam 
chest or slide valve casing and cylinders of locomotives when 
running with the steam shut off. (March 7, 1883). 


1238. Telephonic Apparatus: S. P. Thompson, 
Bristol. (8d. 15 Figs.|}—The transmitter comprises a box 
fixed to the wall and leaving only the hollow me cone, form- 
ing the mouthpiece, exposed. The tympanum a, preferably of 
celluloid, or itmay be of ebonite, glass, or thin metal, or prepared 
by evaporating to dryness liquid collodion mixed with boiled 
linseed oil, Canada balsam, or mastic varnish, is secured to a ring 
fixed by screws to a socket holding the mouthpiece. The curved 
lever c, of artificial coke, carbon, or aluminium, is attached to the 
support s by a pin or pivot passing through a metallic support in 
the lever. A brass or carbon or other conducting spring n 
bears against the lever c, as shown, and the contact piece d touch- 
ing the lever is of silver nickel or good conducting carbon, and is 
mounted on a slender vertical spring g. The other end of the 
lever c bears against the tympanum a. Several modifications are 
described and illustrated, e.g., the position of the lever cis in- 
verted, the support being arranged below the lever, or the support 
may hang vertically from the top of the case. A small induction 
coil may be combined with the transmitter, and also a call-bell and a 
switch throwing the call-bell out of circuit and preferably operated 
by the weight of the receiver. The receiver comprises an electro- 
magnet with its poles pointing towards the mouth of the case. In 
front of the poles, but not touching them, is an armature lever 
consisting of a soft iron baror tube of oval section, and fixed at 
one end on a wood or brass lever pivotted to a support like a 
pendulum. A steel spring may be substituted for the pendulum 


and an adjusting screw passing through a support and a crossbar 
of wood, or slate, or mica, &c., secured to the case at both ends. A 
screw passing through this crossbar is secured to the end of the 
spiral spring, which is arranged in a central position on the 





armature. The ear-piece is ellipsoidal in form. Several modifica- 
tions are described and illustrated, e.g., the cross-piece may be 
dispensed with, the armature lever being made broad and light. 
In the Reiss needle receiver a sounding-board is placed against 
the needle, and the back of the case is made of iron or steel. The 
needle may be divided into two parts, each supported indepen- 
dently. (March7, 1833). 


1239. Fresh Air) Injector or Down-Cast Water- 
Tight Ventilator: S. Low, London. (6d. 1 Fig.|—The 
water in passing down a “‘ suction head” draws in air. A syphon 
exit is provided for the water and consists of a pipe fitted at its 
lower end with a spheroidal floating valve leading into a vessel 
containing water provided with an overflow pipe. The valve 
prevents the passage of air through it when no water is passing. 
(March 7, 1883). 


1240.* Electrical Induction Apparatus: E. Edwards, 
London. (G. Babillot, Montoir de Bretagne). (4d.)—“‘ The 
induction apparatus consists of a collection of broad electro- 
magnet coils one above the other. Assuming three to be used, the 
upper and lower ones are similar, and at right angles to them are 
arranged on each side two similar coils, which may be considered 
as prolongations of the first.” The coils are formed of sheet iron 
coated with lac varnish and wound with thick insulated copper 
conductors. The coils are then inserted in glass cases, on which 
are wound thin perfectly insulated conductors. The central core of 
the three first described is wound with the thin conductor only. 
The whole is arranged on a frame provided with six binding screws. 
Each of the upper and lower groups of three coils forms a double 
electro-magnet. The patentee states “‘it is difficult to see why a 
larger quantity of electricity could not be supplied to them than 
is required from the primary generating source, and consequently 
why any number of accumulators should not be capable of charg- 
ing a still greater number.” (March 7, 1883). 


1242. Preventing the Deposit of Sand, Mud, or the 
Like in Rivers, &c.: W. R. Lake, London. (H. L. 
Hargreaves, Rio de Janeiro). (6d. 2 Figs.j)—Jets of water are 
discharged from one or more pipes or tubes laid along the bed or 
bottom of the river. (March 7, 1883). 


1243. Hurdles: A, E. Maudslay, Southampton. 
(8d. 35 Figs.]—Relates to the construction of (1) the part of the 
iron hurdle which enters the ground, (2) the fastenings for 
securing the hurdles together without the use of bolts, and (3) the 
hinges where the hurdle is to form the gate. (March 7, 1883). 


1244.* Apparatus for Consolidating or Condensing 
Carded Asbestos Fibres : A. Hollings, Salford. [2d.)— 
The asbestos as it leaves the doffers is divided in any usual way, 
and is passed to rotating grooved rings having alternate projec- 
tions and spaces. The rings are set in advance of each other, and 
the grooves decrease in width from the backmost to the foremost. 
The aprons carried on pulleys are caused to travel with their 
surfaces in contact in the same direction, and lateral motion is 
imparted to theapron, and it may be also to the rotating rollers. 
(March 8, 1883). 


1246.* Apparatus for Darning Fabrics, and for 
presacing a R g Stitch thereon: F. C. Glaser, 
Berlin. (/. Weiss, Breslau). (4d. 7 Figs.|}—A row of needles 
is placed in serrations formed on the two edges of a trough, 
pod are passed simultaneously through the folds of the fabric. 
(March 8, 1883). 


1247.* Attachment for Sharpening that Class of 
Pencils known as “ Solid Ink Pencils, &c.”: J. Dar- 
ling, Glasgow. (2d.]—The cylindrical end of the holder is 
provided with a cap capable of being slid on its end and rotated, 
the extremity of the cap being provided with an elastic knife. 
(March 8, 1883). 


1248.* Supplying and Working Vehicles with Com- 
poems Air, &c,: C.R. Stevens, London, (2d.}—‘“‘ Re- 
ates to methods of distributing compressed air in tubes, over the 
route to be run, with valves for supplying special receivers on the 
vehicle.” (March 8, 1883). 


1249.* Apparatus for Speneting the Valves of Re- 
ciprocating Steam Engines: H. J. Haddan, London. 
(J. P. Northey, Toronto, Canada). (2d.}—The cylinder is provided 
with steam ports extending from each end of the cylinder to the 
valve facing, two auxiliary steam ports being similarly located, but 
so that one or the other is opened at the termination of each stroke 
of the piston, so that steam is admitted behind the main valve, 
forcing it over to the opposite side. (March 8, 1883). 


1250.* Automatic Comin for Use on Rail or 
Tramways: S. Gilbert, Wansford, Northamp. (2d.)]— 
Consists of two links, each vertically pivotted upon a plate at the 
end of the vehicle and terminating in a bevelled head. The 
ba are uncoupled by means of a cross shaft. (March 8, 
1883). 


1251.* Driving Apparatus for Tricycles, &c.: J. 
Hall, W: »Cumb. ([2d.]—Friction drums or ratchet appa- 
ratus are worked from a shifting saddle socket or movable piece 
on each treadle bar ; exactly in proporticn as this movable piece is 
brought near the fulcrum so is the power increased and the speed 
diminished. (March 8, 1883). 


1252. Bale Ties or Bands, Iron Hoop Fencing, &c.: 
E. Hale, Liverpool. (6d. 6 Figs.|—The bands are constructed 
in short lengths jointed together, the punched or drilled ends 
being strengthened by plates attached to the band. (March 8, 1883) 








carrent of air through a sealed chamber containing fluid hydro- 





support. The motion of the lever is controlled by a spiral spring 


1253. Heating or Drying Rollers or Cylinders: J 
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Ho: Manchester. [6d. 2 Figs.|}—High-pressure 
steam is admitted to tubes arranged around the axis of the 
cylinder near to the outer circumference. The tubes may extend 
from end to end of the cylinder within an annular space between 
an outer and an inner shell. (March 8, 1883). 


1255. Electric Lamps and Fittings therefor: J. G. 
Statter, Wakefield. [Sd. 11 Figs.|}—Arc lamps: The lower 
carbon-holder is fixed and the upper carbon descends against the 
resistance of an electro-motor, a pinion on the armature shaft of 
which engages with teeth on the upper carbon-holder and tends to 
raise it. Figs. 1 and 2 are elevations, and Fig. 3 isa diagram of 
the connections. The armature a of the motor is mounted on a 
spindle supported by the two side plates D and carrying the com- 
mutator, and is surrounded by the electro-magnet b. The arma- 
ture consists preferably of thin curved iron plates arranged edge to 
edge to forma ring, a depression being cut in the middle of 
each plate, which together form a groove down the centre of the 
outer surface in which iron wire is laid and soldered down. Similar 
wires are laid round each outside edge. The ring is stretched out 
flat and wound in a lathe, bent to shape and secured by the iron 
wires which are cut to form a dowel joint. Each soft iron plate 
has wound upon it a distinct coil which are connected up to the 
commutator in the same manner as the Pacinnoti coils. The 
pinion d is fixed upon the armature shaft so that the armature 
and shaft can rotate to a certain extent before lifting the rack F, 
a pin fixed to the pinion projecting into a groove in a collar keyed 
on the shaft. In order to short-circuit the motor for an instant 
the cores of the main magnet M and shunt magnet S are attached 
to opposite ends of a balance arm L carrying a contact maker / 
making contact with N. The action is as follows: The main cur- 
rent passes from the terminal p through the magnet M, field 
magnets b and armature a of motor to the framework, upper carbon, 
across the arc, to the lower carbon and terminal q, causing the 
motor to rotate and raise the upper carbon to strike the arc, and 
introduce an increasing resistance into the circuit, thus causing the 
weight of the carbon-holder to balance the force of the motor. A 
shunt current from p through S to g, causes, should the length 
of the are increase too much, contact to be made by the arm J, 
closing a circuit, indicated by dotted lines, around the main 
solenoid M to the contact N, framework, carbons, and terminal ‘a 
thus short-circuiting the motor. This contact is immediately 
broken by the magnet M. In a modification the magnets M and 
S are placed one above the other, and two electro-magnets are 
used in lieu of the motor. The magnet M, by attracting 
the contact arm, causes a contact to be made, throwing one 
of the two magnets into parallel main with itself, and by 
means of a spring catch acting on the teeth of a ratchet 
wheel on the pinion shaft, this magnet strikes the arc, causing 






































the contact be broken (by increasing the resistance) and the 
ratchet wheel to be released from the spring catch. The other 
magnet acts so as to put a brake on the ratchet wheel, and on the 
lengthening of the arc, the contactarm beingattracted dy the magnet 
S, short-circuits this magnet, causing the brake to be raised. A 
carbon-holder consists of two hollow cylinders having one end of each 
part conicalinside but fitting the carbon loosely, and each containing 
a gripping piece fitting nearly one half of the circumference of the 
carbon, with its end conical on the outside and held in position by 
pins. On screwing the two cylinders together the gripping pieces 
slide up the cones and firmly grip the carbons. The upper or lower 
plate of the arc lamp may be arranged to be screwed on a gas 
bracket where the burner is usually placed. Conductors: In order 
to pass the conductors through existing jointed gas brackets, the 
lower part of the plug, fitting into the boss at the end of the lower 
pipe, is cut away above the upper edge of the lower pipe but well 
within the boss. Theremaining part of the plug is bored out and 
a thin screw put through the centre of this hole and secured by 
anut atthe top. The conductor is passed through the pipes and 
connected to a coiled spring around the screw which is extended 
or compressed on turning the bracket from sideto side. A stop is 
provided to prevent the bracket being turned more than once 
round. Incandescence lamp: The holder consists of two parts, 
the lower fitting the screw on the gas nipple, and the upper screw- 
ing on the lower and enlarged at its upper end which is of thin 
metal and slit in two or more places soas to grip the lamp. The 
upper end of the lower part is provided with an insulating plug 
in which is screwed a hook forming one terminal to which the con- 
ductor is connected by a screw. A spiral connection on the edge 
of the lower part forms the other connection, the holder itself 
forming the return. Automatic cut out: A metal bar, working 
in bearings and provided with an insulated handle, is pressed 
against a stop on brass plate also having an insulated handle and 
hinged to a rod connected to the armature of a shunt solenoid, 
and is forced against the stop by a spring. The stop is held up 
by a spring against the attraction of the solenoid, and when the 
stop is withdrawn, the arm is forced by the first-mentioned spring 
against a second stop and cuts the lamp out of circuit and puts an 
equivalent resistance in the circuit. (March 8, 1883). 


1257. Shuttle-Box Operating Mechanism for Looms: 
J. Brownlee, Glasgow. (6d. 5 Figs.|—Relates to the con- 
struction of gearing for actuating the eccentrics or cranks which 
raise and lower the shuttle-boxes, and to the arrangement of lever 
apparatus operated by the jacquard of the loom, and combined 
with such gearing to bring each shuttle-box of the series in line 
with the race of the lath as required. (March 8, 1883). 


1258. Electrical Signalling Apparatus: W. J. 
Brewer, London, (6d. 4 Fiys.)—The train is provided with 





a hanging metal tail-piece terminating in a metal brush or roller 
which comes in contact with an insulated conductor laid between 
the rails, a suitable distance from and before reaching the signal 
st, and completes a circuit from a battery through an electric 
ll on the engine or van, and it may be through a second bell or 
other indicating mechanism in the signal box, &c. This circuit 
may only be completed when the signal lever is at danger. A cir- 
cuit may be completed from the signal box to an electric bell on 
the signal post when the lever is moved over to “ caution.” (March 
1259. Manufacture of Velvet, Rep, &c.: J. Imray, 
London. (4. a, Paris). (6d. 7 Figs.)}—A warp, ed 
through a reed and held stationary in the loom, is intertwined with 
one or with two other warps passed through eyes of needles having 
combined vertical and lateral movements. A pawl lever, ratchet 
wheel, and polygonal cam are arranged so that the ascent of the 
needle frame causes a lateral movement to be imparted to it by 
the partial rotation of the cam. (March 8, 1883). 
Wi 
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1260. Extracting Soluble Matters b ashing and 
Diffusion: C. D. Abel, London. ¢ . L. J. Parenty, 
Paris). (6d. 4 Figs.}—A method of washing or separating 
soluble from insoluble matter by the flow of liquid through the 
same is combined with a method of diffusion consisting in the 
action of a small stream of liquid which is made to displace slowly, 
and in horizontal layers, a’solution circulating through the sub- 
stance to be operated upon, the flow of liquid being determined by 
distributing apparatus, which enables the time in which the 
operation is to be carried out to be determined beforehand. 
(March 8, 1883). 


1263.* Umbrellas and Parasols: H. Hughes, 
Liverpool. (f. Williams, New York, U.S.A.) [2d.]—The 
catch or detent is operated by means of a lever stud or ape piece 
situated in the handle of the umbrella and connected, by a wire 
led through a longitudinal hole in the stick, to a lever situated in 
the stick near to and connected with the catch. (March 9, 1883). 


1264. Automatic Gas Regulator : J. and E. Tuckett, 
Exeter. (6d. 2 Figs }—An aperture in a rigid diaphragm ina 
chamber is controlled by a valve actuated by an adjustably 
weighted flexible diaphragm acted upon by the pressure of the gas. 
The rigid diaphragm and bottom of the chamber are depressed in 
their centres so as to allow the water to drain off. (March 9, 


1265.* Construction of Hot-Water Apparatus for 
Heating Buildings: T. C. Olney, Manchester. [2d.)— 
A pipe or cylinder is fixed outside the water supply cistern and 
communicates with the flow pipe of the hot-water apparatus. 
This pipe has a second'pipe entering it near the upper part and 
passing obliquely into the water supply cistern, where it is fitted 
with a double-acting inlet and outlet safety valve. (March 9, 
1883). 

1266. Apparatus for Supporting the Body in Case 
of Injury to, or of Disease or Weakness of, the Spine; 

. W. Guilmette, Manchester. [6d. 4 Figs.|—The support 
is provided at its upper end with a crutch head to fit under the 
arm-pits, and at its lower end with a rocker (or a curved pad or 
ball) resting upon the chair upon which the patient rests. The 
length of the support is adjustable by a screw and nut or slide. 
(March 9, 1883). 


1267. Mechanical Telegraphs and their Fittings 
for Ships: W. Chadburn, Liverpool. [6d. 3 Figs.|— 
The telegraphs are provided with two or more separate sounding 
devices arranged in such manner that one is always used for 
‘* ahead” orders and the other for ‘“‘ astern” orders, and it may be 
a third for “‘ stop.” (March 9, 1883). 

R. 


1268.* Adjustable Window Flower Stands: 
Korner, Dresden. (2d.]—Straight diagonally-arranged bars 
are loosely rivetted or screwed together at the crossing points, so 
that the flower stand can be shortened by moving the bars at a 
more or less acute angle to each other. (March 9, 1883). 


1269.* Construction and Arrangement of Apparatus 
for Rocking Chairs: J. T. Simpson, Halifax. [2d.)— 
The curved part of the rocker rests upon a stationary bearer. A 
bell-crank lever is hinged to the bearer, its upper end rests upon 
an india-rubber cushion attached to the rocker and its upper end 
is connected by a spiral spring to a bracket attached to the 
rocker. (March 9, 1883). 


1270. Life-Saving A ag Applicable for Seats 
in Ocean-Going and R ver Vessels: R. E. Pinhey, 
Oxton, Cheshire. [6d. 5 Figs.)—-Hollow air-tight chambers 
or cylinders are fixed to the backs or underneaths of seats, the 
seats being prevented from being overturned by being fitted with 
conical pins fitting into sockets in their supports. (March 9, 1883). 


1271. Receptacles Used in what are Known as 
“Sanitary Closets,” &c.: C.K. Lawton, Manchester. 
(6d. 7 Figs.)—The receptacles are constructed with a curved 
bottom having perforations formed therein so as to allow the 
liquid to drain from the solid excreta. A hollow or depression 
may be formed in the bottom for a suituble filtering material. 
The bottom of the closet is formed with a depressed portion and 
with a conical circular recess to conduct away the liquid matter. 
(March 9, 1883), 


1272.* Construction of Wheels Suitable for Use on 
Common Roads: J. Burbridge and T. Oakley, Lon- 
don. (2d.]—The felloes of spider wheels are formed in two parts 
bolted together, and which grip between them the rubber tyre. 
(March 9, 1883). 


1273. Fastenings for Scarves and Ties: E. Hewitt, 
London, [6d. 8 Figs.)—A metallic — clip fastener is con- 
structed of a single piece of rolled thin sheet metal, or of a double 
wire, and secured to the head of the collar stud. (March 9, 1883). 


1274. Sleepers and Rail Connections Chiefly for 
Portable Railways: A.J. Boult, London. (P. Dietrich, 
Berlin). [6d. 7 Figs.)—The sleepers are constructed of steel or 
iron with two Y grooves on the upper surface corresponding to 
triangular ribs on the under surface. The connection at the 
points where the rails meet is made by means of two fish-plates 
placed out of line with one another, so as to break joint, and 
parallel with the rails so as to prevent any frame shifting side- 
ways. The frames may consist of two sleepers and two lengths of 
rails fixed thereon. (March 9, 1883). 


1275,* Electric Lamps: J.S. Kelso, Stamford, Conn., 
U.S.A. [2d.]—Incandescence lamp : Two or more carbon filaments 
are mounted upon a support, eitherdivided or insulated centrally, 
and arearranged to be brought into successive action as the pre- 
ceding ones break or fail. The two portions of the divided support 
formed of bent wire are supported by platinum conductors sealed 
in the globe, and carry at their opposite ends clamps to which the 
main filament is conected. The ends of the secondary filament 
are connected to theinner ends of the wires forming the divided 
support, which ispreferably formed of German silver wire, and 
is35) a greater resistance than the main filament. (March 9, 
1883). 


1276, Reflecting Appliances for Lighting Vehicles: 
H. J. Haddan, London. (E£. S. Piper, Toronto, Canada). 
railway car, locomotive head light, or other 


(6d. 4 Figs.J—A 





chamber lighted by artificial means, is connected with a box or 


case applied to an aperture made in the chamber so that the 
interior of the box shall be illuminated, a “ reflector being placed 
within the box so as to refract the light” on toa lens or signal 
glass in the box. (March 10, 1883). 


1277. Atmospheric Air Motor: H. J. Had 
London. (B. J. Forster, Toronto, Canada). (6d. 3 Fi 
A flexible air-tight vessel is arranged in combination wit 
chanism, so that the reciprocating movement of the vessel, pro. 
= by the — : — t 2 y bd air on it, shall 
mpart movement to a motor capable of storing the Y 
duced. (March 10, 1883). ai af nee 


1278. Machinery for Raising Mud or other Stre 
Refuse into Gnste, &c.: E. Burton, London. for 
3 Figs.}—The mud or other refuse is swept by hand into a trough 
let down so as to touch the ground, and rai from this trough to 
a cart by a series of buckets on an elevator operated by the atten- 
dant. (March 10, 1883). 


1279.* Cooking Utensil for Cooking Eggs, &c.: 
Darl » Glasgow. (2d.)—A movable tray is md in = 
tical guides and pressed upwards by spiral springs, being retained 
in its lower position by a spring and prong retained in position by 
a substance which will dissolve ina given time. (March 10, 1883). 


1280.* ‘eae Employed in the Application 
Hoops to Wood Casks, Ro.t T.C. Hooman, London, 
(2d.]—The permanent hoops are applied at once to the staves, one 


truss hoop, for holding the series of staves whilst the ends are 
being brought together, only being employed. (March 10, 1883), 


1281. Looms: G. H. Hodgson, Bradford. (6d. 6 Fiys.] 
—Aseries of racks gearing into pinions, one pinion being between 
tworacks, are mounted at each end of the loom. The pinions are 
connected to a double eccentric coupled to a lever attached tothe 
drop boxes, each rack being fitted with a ‘short bell-crank lever 
whose short end is jointed toa catch box, which when brought into 
contact with a reciprocating plate unlocks the rack and moves the 
drop boxes in the direction and distance corresponding to the 
catch rod actuated. When a stop rod fitted with a catch lever is 
not actuated by the shuttle, the catch lever hooks hold of the 
brake lever and applies the brake ; at the same time a catch in 
the brake pulley which drives the loom is liberated from the loose 
driving pulley. (March 10, 1883). 

1282. Ventilating House Drains, &c.: G. E. 
Mineard and T. Crapper, London. (8d. 6 Figs.)—A con- 
tinuous down draught is caused in the soil pipe by creating an up 
draught in an up-cast ventilating shaft in connection with the soil 
pipe, the up draught being obtained by a hot-water circulating 
cistern in connection with the kitchen boiler, and through which 
the up-cast ventilating shaft is passed. (March 10, 1883). 


1283. Adjustable Spanners: C. Neil, Sheffield. 
(6d. 6 Figs.)—The worm of the‘ ‘‘Clyburn” and “ Budding” 
spanners is made solid, it being inserted in place, the loose jaw 
pushed forward, and the worm turned, causing it to engage with 
the thread on the jaw ; the worm being held by the concavity of the 
bottom of the hole in the fixed part and the underside of the jaw. 
(March 10, 1883). 


1284. Manufacture of Blocks or Bricks to be Used 
as Fuel, &c.: L. Blackburn and J. G. Elliott, Lon- 
don. [2d.)—Consists of a mixture of powdered animal shale, 
powdered anthracite, or other coal, oil, chloride of sodium, lime, 
chalk, common soda, acetic acid, tar, and an adhesive body, 
moulded into bricks by pressure. (March 10, 1883). 


1285.* Mitre-Dovetailing Machines: A. J. Boult, 
London. (The United States Box Machine Co., New York, 
U.S.A.) [4d.]—Relates to machines in which a series of cutters 
are arranged at such angles and in such relative positions that 
they cut both tongue and groove of a mitre-dovetail joint at any 
point between the ends of. suitable piece of wood, and particularly 
to machines having two reciprecating adjustable carriages on 
which the tools aremounted. (March 10, 1883). 


1286. Books for Advertising and other H 
R. Ripley, Liverpool. (6d. 3 Figs.|—A series of leaves at 
the beginning and end of the book or both are arranged with a 
considerable strip of each leaf projectihg beyond those in front of 
it, upon which strip the title of the advertisement is placed. 
(March 10, 1883). 


1287. Kaleidoscopic Tops: A. A. King, London. [é/. 
12 Figs.J}—One’ or more freely revolving cylinder prisms or 
spheres haying various colours at their peripheries are used in 
spinning tops or wheels, (March 10, 1883). 


1288. Gun-Carriages, &c.; W. R. Lake, London. 
(H. Gruson, Buckau-Magdeburg). (6d. 6 Figs.|—The gun-car- 
riage is arranged by means of two hydraulic pistons and cylinders 
and winch to be adjusted vertically in a shield, and can be rotated 
with the shield in a horizontal plane upon a pivot or rollers when 
the pivot or rollers and carriage have been slightly raised, (March 

0, 1883). 

1289." Stirrups: W.'R. Lake, London. (J. Persson, 
Bosarp, Sweden). (2d.J)—The foot-bar is movable upon pivots in 
the bow, and is connected by joints with a second bow consisting 
of two movable\bars having their upper ends pressed together by a 
spring placed under the foot-bar. (March 10, 1883). 


1290. Telephonic Apparatus: G, H. Bassano, 
A. E. Slater, and F. T. Hollins, Derby. (8d. 14 Fiys.!— 
The diaphragm or tongue-sounding board of the transmitter is 
secured only at one end, and the carbon pencils are fixed in a suit- 
able manner at the loose end. Two or more carbon pencils are 
employed resting between each pair of blocks; one of each pair 
of blocks isconnected toa separate battery, and from each of the 
other blocks the separate circuits are continued to one or more 
induction coils. A switch is arranged so that when the micro- 
phone is switched out of circuit, the whole of the battery power is 
availableforthe bell. The pencils may be fluted or serrated, and 
bear upon prolongations of the blocks. The receiver is constructed 
with a plug or disc of ebonite fitted to move in a cylinder or 
recess, and rigidly fixed to a spring having an armature which 
vibrates under the action of the undulating pulsations sent 
through the electro-magnet. (March 10, 1883). 


ni 
me- 





1291.* Receptacles for Pocket Use_to C 
Matches, &c.: G. W. von Nawrocki, Berlin. (7. 
Remus, Dresden). (2d.]—The boxes are made in the form of a 


bottle, the body being formed of two semi-cylindrical pieces, the 
inner one being arranged to take half a turn within the outer one 
(March 10, 1883). 

1293. Traction Engines: A. Greig and G. Achilles, 
Leeds. (8d.)—Referring to the illustrations, the crankshaft A 
and second motion shaft B revolve in stationary bearings carried 
by the firebox shell sides and fitted with adjustable brasses. The 
second motion shaft B is hollow, and is coupled to the shaft C_by 
lever arms D fixed to an axis passing through the shaft B. The 
toothed wheels on the shafts B and C are thus always kept at the 
same distance apart. The hind road and driving axle F revolves in 
axle boxes sliding vertically and resting on springs. The axle-box 
on the driving side is coupled to the third motion shaft by a strong 
link carrying the shaft C in the same direction as the axle-boxes. 
The arrangement of gearing is clearly represented in the illustra- 
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tions, the wheels a sliding on and rotating with the shaft A. The 
wheels 6 are fast on B, and tiie wheels c, secured together, run 

















loose on the shaft C, and the smaller gears with a wheel e on the 
road axle E. (March 10, 1883). 


1294. Ralswee Fog Signal Apparatus, &c.: J. 
Coleman andI. Henson, Derby. (6d. 7 Figs.|—I\n order to 
turn the lever arm described in Specification 6127 of 1882 with but 
little friction, a flat plate is caused to pass below the uppermost 
fog signal before the lever commences to move. (March 10, 1883). 


1295. Electrical Appereins for Igniting Inflam- 
mable Gases, &c.: A. R. Molison, Swansea. [6d. 3 Figs.) 
—An apparatus, such as that known as the ‘‘ Voss,” is hermetically 
inclosed in a casing, the metallicterminals, from which the spark 
is to be drawn, being brought through a plug of vulcanite. The 
driving apparatus is opera’ by a weight which shifts in position 
when the apparatus is rotated. (March 12, 1883). 


1296. Apparatus for Usein Crushing Sugar Canes, 
&c,: A. S. Brindley, New Radford, Notts, and T. 
Worsnop, London. [6d. 3 Figs.}—The surfaces of the rollers 
are fluted or corrugated. (March 12, 1883). 


1297. Braiding es: W. Ashton, Manchester. 
{6d. 6 Figs.J}—The “‘ roses” and governors of the braiding ma- 
chine are arranged in parallel lines in such a manner that the 
braiding spindles not only cross their own path in a zig-zag 
direction as usual, but also cross over from back to front or vice 
versd from one row to the other, so as to bind the braid together 
and make a felt braid with square edges. (March 12, 1883), 


1298. Apparatus for C , Protecting, and 
Insulating Wires Employed for Conveying Electric 
Currents: R. Longdon and F. B. Welch, Manchester. 
(6d. 11 Figs.}—Conductors: These are carried in separate longi- 
tudinal grooves cut in the upper surfaces of slabs of slate, and are 
covered by solid slabs of slate fixed by means of screws or by sheets 
of brown paper or of asbestos paper. The conductors may be held 
down at intervals by cross-bridge pieces. The slabs are placed to- 
gether end to end and connected by butt or other joints, and 
secured by bolts, dowels, or junction pieces. For uniting slabs to- 
gether at any angle, a series of concentric circular grooves are 
turned in a piece of slate. Lateral openings are made for taking 
out side conductors, which are confined by grooves in transverse 
slabs provided with bridge pieces, and may be carried above or 
below the other conductors. The conductors may be carried in 
notched or perforated bridge pieces fixed at suitable intervals on 
a plain slab. The grooves may be made in slabs of wood and the 
conductors insulated by a composition made from slate dust with 
or without a suitable mucilage. (March 12, 1883). 


1299. Cases or Holders for Ci s, Cigarettes, 
Needles, Pins, Lucifers, &c.: F. McD. Robertson and 
J. E. Couste, London, (6d. 12 Figs.)—The bottom of the 
case is movable, and on opening the lid it is moved upwards and 
exposes the articles to view. (March 12, 1883). 

1300. Hackling Machines: J. C. Mewburn, London. 
(J. Cardon, Lille, France). [6d. 16 Figs.]—The machine is con- 
structed of three distinct and independent parts; the first part 
effects the preliminary hackling for a portion only of the length, 
the second part effects the hackling proper as in ordinary ma- 
chines, and the third part effects the finishing or combing usually 
done by hand, this being effected by brushes. (March 12, 1883). 


1301. Forming Cast Metal Sockets Employed to 
Hold Tubular Handles, &c.: R. Clayton, Deepfields, 
Staff. (6d. 3 Figs.)—The socket is moulded so as to leave a 
slit down the under side preferably of V shape. The handle is 
secured by a rivet passing through one side only of the handle and 
socket, the projecting inner end being struck so as to clench it. 
A screw may replace the rivet. (March 12, 1883). 


1302. Fastenings for Doors, Windows, and Shutters: 
R. Whiston, Wolverhampton. (6d. 11 Figs.)—Bolt fasten- 
ings are constructed with a worm fixed as to endway movement, 
but capable of being moved axially by a suitable handle and act 
upon the tail bolt, enabling it to shoot and withdraw the bolt. A 
sash fastener consists of a frame having teeth with inclined ends, 
in combination with holes through the front of the case, and having 
inclined ends, the axial movement of the frame being produced 
by means of a screwed spindle operating a sliding piece provided 
with a pin fitting in a hole in the frame. (March 12, 1883). 


1303. Apparatus for Producing Letters and Figures 
\n Metal, &c.: W. P. Thompson, Liverpool. (£. EL. 
Vood, Northampton, Mass., U.S.A.) (6d. 2 Figs.J—A stamp 
moistened with an alkaline solution is applied to a metallic 
gummed surface to form figures through the gum, and an acid is 
then —— to the figured surface of the metal, the figures on the 
stamp being reproduced on the metal. (March 12, 1883). 


1305.* Sewing Machines: W. Churchill, London. 
(2d.]—A band guided by suitable rollers connects the cam shaft to 
the horn spindle by running in a wheel on the cam shaft and giving 
motion to the wheel. (March 12, 1883). 


1306.* Machinery for Spinning and Twisting 
Fibres: E. Morley, Halifax. (2d.)—One or more carrying 
brackets carry twe adjustable plates so that the inner edges of 
each pair of plates form a gauge through which the yarn passes. 
(March 12, 1883). 

1307.* Looms for Weaving : T. Hollingworth, Black- 
barn, [2d.]—A stud carrying a projecting arm carrying a pawl 
is secured ina bracket attached to the lower cross rail. The stid 
Curries a loose catch wheel provided with a clutch which engag¢s 





with a clutch on a lever fulerumed on the stud. A hook for the 
weighting rope, which passes round the neck of the ruffle of the 
by 3 beam, is placed on the boss of the catch wheel. (March 12, 

883). § 

1308.* Fire-Escapes: W. Brierley, Halifax. (J. 
Hall and R. B. Holdsworth, Trinidad, Col., U.S.A.) [2d.J— 
Comprises framework bolted to the wall having a winding barrel 
and a wire-rope ladder. (March 12, 1883). 


1309.* Steam Boilers: G.W.von Nawrocki, Berlin. 
(E. Volcker, Bernburg, Germany). (2d.)—A heating tube or feed 
heater is arranged concentrically within the arched flue at the front, 
and is inclined towards the rear. The conical front end of the 
heater is connected by pipes with the flue. The end of the feed 
heater is protected by a casing of fireclay. A series of pipes kept 
in motion by levers within the flue may serve to heat the water. 
(March 12, 1883). 

1310." Bicycles: F. M. Wright, Haileybury College, 
Herts. (2d.)—A toothed wheel fitted on posi ns Hea of 4 
fork is operated by the pedal, and gears with a toothed wheel on 
the main shaft. The two crank arms on opposite sides of the 
wheel are arranged opposite oneanother. (March 12, 1883). 


1311. Engines to be Worked by Steam and Air: 


H. HH. Lake,London. (/. McMellon, Boston, U.S.A.) (6d. 
2 Figs.j\—A pump is arranged to force either air or water into a 
steam boiler. (March 12, 1883), 


1312." A atus for Twisting or Doubling Yarn: 
J. Farrar, Halifax. [2d.|—The object is to provide facility 
for removing the driving band when it is necessary to reverse the 
direction of twist put into yarns, and for stopping the spindle, 
(March 12, 1883). 


4. Dynamo and Magneto-Electric Machines: 
©. V. Vincent, London. [6d. 1 Fig.]— Dynamo-electric 
generator : The field magnets with or without a solid core are 
wound with insulated iron or steel conductors, and when a core is 
used may be inclosed in a casing of sheet iron. This casing may 
be surrounded by a second helix of insulated iron or steel con- 
ductors connected to the first helix and inclosed in a second sheet 
iron casing, and soon. The field magnets are fitted with end 
plates or pole-pieces connecting the sheet-iron coverings and core. 





The armatures are also constructed with insulated iron or steel 
conductors. When an armature of this kind is employed in the 
generators described in Specifications 332 of 1879 and 2340 of 1882, 
the opposing poles of the field magnets must be of the same design 
as shown in the illustration NN,SS; bb being the most active 
points in the field, and aa the neutral points. Magneto-electric 
generator : The armatures are constructed with insulated iron or 
steel conductors. Armature : In the provisional it is stated that 
the armature core is formed of a packing of iron or steel filings 
or borings made compact by the application of pressure. 
(March 12, 1883). 

1315. Lawn Tennis Balls: F. O. Heinrich, London. 
(2d.J}—The ball is coated with a solution of india-rubber, and 
before the spirit has evaporated is coated with flock, wool, silk, or 
cork. (March 12, 1883). 


1316, Domestic Appliance for Cutting Beans, &c.; 
G. Clayforth, St. John’s, Kent. (4d. 7 Figs.}—A number 
of cutting blades are arranged parallel to one another in the same 
handle and with their cutting edges level. (March 12, 1883). 


1317, Apparatus Connected with the Handle of a 
Valve or other Closet for Preventing Waste of 
Water: J. t, London. (6d. 6 Figs.J—A spindle 
passing through a hollow spindle connected to the handle has 
attached to its lower end the lever actuating the bottom valve of 
the closet and a projection actuating the lever of the water supply 
valve. A tumbler is pivotted on the hollow spindle and causes the 
spindle to be raised with it, but on it striking a projection this 
spindle is released, closing the bottom valve and allowing the 
water supply lever to follow down. (March 13, 1883). 


1319. Heating and Pu g Water for Use in 
Steam Boilers, &c.: J. H. Johnson, London. (6. S. 
Strong, Philadelphia, U.S.A.) [6d. 8 Kigs.)—The temperature 
of the water under pressure is raised so as to convert certain salts 
of dime and magnesia into insoluble particles, which are separated 
whilst the water remains under pressure by means ofafilter. The 
heated and purified water is then subjected to the action of the 
incoming cold water, which is thus heated. (March 13, 1883). 


1321.* Caissons: J. J. F. Andrews, Isle of Dogs. 
(2d.])—Air chambers are formed along the sides and all round the 
caisson, which does not require any ballast. (March 13, 1883). 


1323. Apparatus Used in the Purification of Gas ; 
W. W. Box, Crayford, Kent, and G. Waller, London. 
(8d. 5 Figs.J|—A hollow shaft carrying a series of diaphragms is 
caused to rotate and immerse the diaphragm in the liquid at every 
revolution, the gas being compelled to pass over around and be- 
tween the diaphragms to the hollow shaft before passing to the 
next chamber. (March 13, 1883). 


1324.* Apparatus for Pumping or Forcing Gaseous 
Fluids: C. J. yen J and J. H. Beckwith, Man- 
chester. (2d.J]—The cylinder is arranged vertically, and the 
cover and bottom are curved downwards towards the middle, the 
form of the piston corresponding, A little water is admitted with 
the suction, (March 13, 1883). 

1325. Hydraulic Lifts: W. H. Johnson, London, 
(6d. 6 Figs,|—The counterbalancing and intermediately working 
cylinders and plungers are constructed in annular form surround- 
ing the lift cylinder. (March 13, 1883). 


1326.* Governors for Gas Engines: T. Ashbury, 
H. Sumner, W. Lees,and R. W. B. Sanderson, Man- 
chester. (2d.)—The governor has a central hollow spindle 
wit iin whichis asecond spindle carrying the end of the tip lever 
swivelling ona stud carrying a bell-crank lever lifting the gas valve 
and engaging with the end of the swinging valve spindle and 
operated by acam. (March 13, 1883). 

1323.* Pipes for Smoking Tobacco: W. C. Dear, 
Liverpool. (2d.]—The pipe is divided longitudinally, and the 
parts can Le separated for cleaning the bow] and stem. (March 13, 
1883). 





1329. Railway Frogs: H. J. Haddan, London 
(W. J. Morden, Chicago, U.S.A.) (6d 3 Figs.)}—The point is 
constructed with wings or flanges formed on each side thereof, and 
shaped to conform to the lower part or shank of the outer or wing 
rails, to which they are secured by bolts, (March 13, 1883). 


1330.* Sewing Machines: H. J. Haddan, London. 
(G. Wicke, Barmen, Germany). [2d.]—The object is to enable 
sewing machines to use no’ only yarn wound on reels but also 
yarn wound in coils or on flat cards, which shall be rotated with- 
= coming to a standstill in a so-called dead point. (March 13, 


1331. Mechanism for Converting Motion Especiall 
to the Shuttle Movement of Sew Machines: 4 
Pitt, Sutton, Surrey. (L. B. Miller, Elizabeth, N.J., U.S.A.) 
6d. 3 Figs.]—The object is to obtain from a common reciprocating 
motion an oscillating movement which can be increased to more 
than half circle. A lever is provided with a projection working in a 
slot in the crank on a rock shaft, and is attached to a bedplate by 
swinging links pivotted on opposite sides and connected to the 
reciprocating mechanism. (March 13, 1883). 


1333. Burning Hydro-Carbon Oils together with 
Steam or Water, &c.: A. J. Boult, London. (C. Holland, 
Chitago, U.S.A.) [6d. 22 Figs.J}—The hydro-carbon fluids are 
introduced into a heated chamber from which any imperfectly 
volatilised portions descend to a more highly heated compart- 
ment, and after mingling with steam therein are discharged to 


the burners and burned with air. (March 13, 1883). 


1335. Centrifugal Separating Machines, &c.: F. 
H. F. Engel, Hamburg. (H. Petersen, Hamburg, and W. 
Ritter, Altona). {6d. 18 Figs.J}—The feeding of the compound 
liquid into the machine is regulated and stopped by the ring of 
liquid contained in the centrifugal drum during the operation of 
the machine. Assoon as it has attained its normal height, the 
inner surface of the revolving liquid influences a valve closing the 

















feed-pipe, or the mouth or outflow opening of the feed-pipe comes 
into direct contact wlth the service of the revolving liquid ring. 
The illustration shows one arrangement, the liquid being admitted 
through a pipe a and removed by the pipes mand w. The opening 
of the tube a is furnished with a flap or coveri which will be 
closed by the liquid when it has attained its normal thickness. 
The ring may be made to counterbalance more or less the weight 
of the column of liquid within the feed-tube. (March 13, 1883). 


1336, Construction of Certain Parts of Bakers’ 
Ovens: F. Smith, London. ([8d. 11 Figs.|—The ovens are 
constructed with swinging counterbalanced doors hung from the 
top of a door frame, which is made of such depth that the door 
when open will not strike the goods that are baking. Other parts 
are described. (March 13, 1883). 


1337. Baths, Washing Troughs, &c.: T. J. 
Saundersand H. W. Glasgow. ([2d.)—Relates to 
ee of the overflow and discharge valves. (March 13, 


1338. Button-Hole Feeding Mechanisms for Sew- 

4 es: A. W. L. Reddie, London, (Tie National 
Machine Company, Troy, New York, U.S.A.) [ls.6d. 27 Figs.] 
The object is to construct mechanism so that when combined with 
a sewing machine adapted to make the common lock stitch or 
chain stitch from a continuous thread or threads, it shall be 
capable of holding and automatically feeding to the stitch-form- 
ing devices, fabrics having button holes of various sizes with one 
end rounded so as to cause a thorough binding of the edges by 
over-edge stitches which radiate along the semicircular end and 
are substantially parallel along the side edges, and which can be 
made of different uniform lengths and at various distances apart, 
and My firmly bar the narrow ends of the button-holes. (March 13, 
1883). 


1341. Lubricators for Journal Boxes or Bearings: 
W. R. Lake, London. (H. R. Randall and C. G. Till, Brooklyn, 
U.S.A.) [6d.]—A rotary brush has a hub or body of wood and 
journals consisting of a metal rod driven through the hub, and 
bearing in a frame of rectangular form supported by elliptic springs 
whose plates at the ends encircle one another, These springs fit in 
the journal box and support the rectangular frame, so that the 





























end portions of the wood hub bear against the journal, and causes 
the brush to be rotated and pick up oil and distribute it upon the 
journal. Referring to the illustrations, the elliptic springs C bear 
against the bottom of the journal box D and the rectangular frame 
B. Semi-elliptic springs G, attached between the ends of the 
frame B by rivets, press upon the journal E to be oiled. Pieces of 
felt extend from rods H extending between the springs G to the 
lower leaves of the springs C, and serve to distribute the oil. 
(March 13, 1883). 


1342.* Fire-Escapes: W. R. Lake, London. (H. 
E. Braunfeld, Philadelphia, U.S.A.) [2d.]—Consists essentially 
of a reversible box, pulley within the same, and a rope and a ring 
or a” adapted to be attached to either end of the box. (March 13, 
1883). 


1344. Machinery for Pricking or Piercing Cards 
for Jacquard Looms with Mec cal Appliances 
for Controlling the Work: P. Ambjorn, Comte de 
Sparre, Paris. (6d.10 Figs.|—The apparatus is based on the 
employment of an engraved plate, representing exactly in intaglio 
and in relief the design to be produced by weaving by means of 
the cards to be pierced. (March 13, 1883). 


1348." Securing Stoppersin Bottles: T. le Poidevin, 
Guernsey. (2d.]—The stopper is provided with a projecting 
wire hook on one side, and a chain on the other ; these engage 
with slots in a ring round the neck of the bottle. (March 13, 1833). 
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1350. Envelopes for the Projectiles of Rifled Small 
Arms: S. Pitt, Sutton, Surrey. (G. V’. Fosbery and H. 
Pieper, Liége). (6d. 10 Figs.|}—The envelopes for projectiles ‘are 
constructed of cylinders of thin sheet metal having teeth formed 
around their sides, or their forward ends bent outwards. (March 
13, 1883). 

1352. Velocipedes, &c.: W. Morgan, Birmingham. 
[6d. 38 Figs.]—Relates to the construction 9 the chains and chain 
wheels and to a friction clutch and dust-proof casing for the gear- 
ing. Refers to Specification 1812 of 1882. (March 13, 1883). 


13853. Manufacture of Lead and Colour Pencils: J. 
Lehmann, London. [éd. 20 Figs.|—The holder contains a 
fixed helix throughout the greater part of its length, and an inner 
slotted tube is fitted, so that it can be rotated within the helix by 
external means, at the rear of the pencil and carrying a removable 
holder for the marking centre and which can be rotated with and 
advanced within the slotted tube. The marking centre protrudes 
through a movable piece which engages with the front end of the 
helix. (March 13, 1883). 


1354.* Appliance to Facilitate Tramcars Passing 
“Points”: J. Rettie, London. ([2d.J—A small wheel is 
arranged on a rising and lowering or rock frame under the car, so 
that the small wheel which has a flange on its outer side can be 
made to engage with, and ride against, the outer edge of the rail. 
(March 13, 1883). 


1858. Apparatus for O Closed Packages: 
F. C. Glaser, Berlin. (Ff. H. Arnd, Weimar). (6d. 
22 Figs.]—The sheet metal cases are constructed with an inward 
overlap provided with an inserted wire by which means the overlap 
may be separated from the body of the case. (March 14, 1883). 


1360. Construction of Portable hee gt and other 
Shelving, &c. : B. Harlow, Macclesfield. (Sd. 8 Figs.]— 
These are constructed with pedestals having two or more rows of 
sockets or holes, and having longitudinal bars fitting said sockets 
or holes, the whole forming a rigid structure capable of being 
rapidly erected or taken to pieces. (March 14, 1883). 


1363, Manufacture of Compound ge as 
Cement or Mortar, &c.: J. Imray, London. (EF. Pick, 
Paris). [4d.)—Consists of a mixture of hydrated sulphate of lime, 
coke dust containing a little iron and mar! or feldspar. (March 14, 
883). 


1365. Manufacture of a Material Sppiionbie to the 
Seats and Backs of Chairs, &c.: H. J. dan, Lon- 
don. (R. Schimmel, Anneberg, Saxony). [4d.]}—Equal parts of 
wood fibre and textile material are mixed with a solution of 
chrome, and formed into a pasteboard, which is placed between 
two plates, and passed between press rollers, and dipped into a 
solution to render it weather-proof. (March 14, 1883). 


1366.* Apparatus for the Manufacture of Illumi- 
nating and Heating Gas from Petroleum and|other 
Oils: H. J. Haddan, London. (H. Hirzel, Leipzig) [2d.)— 
A retort is provided with two necks, one at the front and one at the 
back, the front one being connected with a short cap carrying a 
syphon for the oil-inlet, while the rear neck is connected with 
another cap from which a pipe leads tothe condenser. (March 14, 
1883). 

1368. Fire-Escapes: A. Diss, West Bergholt, 
Essex. [6d. 7 Figs.J]—A chain ladder is secured within a box 
or casing mounted on the end of a swinging arm hinged toa bracket 
fixed inside the building. The box is provided with a hinged 
bottom and spring catch for releasing the ladder. (March 14, 1883). 


1369. Obviating or Reducing Dama 
arising from Co. ons of or Leaksin Ships: G. H. 
Down, Cardiff. (6d.)—Buffers of elastic material are piled 
vertically in front of the bows of the ship, and can be adjusted to 
any height, so as to receive the blow of the collision. A guard of 
waterproof sheet canvas inclosed ina frame is lowered to cover 
the leak, (March 14, 1883). 


1372, Glazed Structures for Horticultural Pur- 
poses, &c,: J. and F. B. Rendle, London. (sd. 
6 Figs.}—The side edges of the glass are supported upon sheet 
meta: rafters formed with flat bearing surfaces, and the glass is 
secured by bent strips'of metal held down by bolts. The rafters 
are formed with channels along each side below the glass to carry 
off the water. (March 14, 1883). 


1374,* Backs of Books: L. Dee, London. [2d.)— 
These are formed of metal, each with a hinged external and 
rounded piece to cover the space between itself and the back, 
within which is an elastic strip stretched over the two ends of the 
back. (March 14, 1883). 


1379. Emery Wheel for Grinding, Polishing, and 
Decorticating: T. West, London. (2d.]—Consists of a 
mixture of emery powder, sand, alum, saltpetre, magnesian lime- 
stone, dilute hydrochloric acid, and iron pyrites. (March 15, 1883). 


1382. Apparatus for Injecting Insecticide Liquid 
or other Substance into Vines, &c.: E. Edw: t 
London. (A. B. Escourron, Mouz, France). [4d. 5 Figs.J— 
This consists of a funnel and an india-rubber ball, which can be 
filled under any desired pressure and afterwards inserted into the 
stem. (March 15, 1883). 


1388. Preparatory Treatment of Flax and other 
Like Straws and rous Material: J. R. Dry, Lon- 
don. (2d.)—The dry straws are immersed in cold water contain- 
ing a mixture of borax and black and yellow soap, and it may bea 
little sulphuric acid. (March 15, 1883). 


1404, Apparatus to Facilitate the Cutting of 
Leather Suitable for Strips, &c.: C, P. Carpenter, 
London. [4d. 3 Figs.J)—A long bar, supported by arms con- 
nected toa treadle, is guided by end uprights, and has on its 
under surfaces a series of pins to nip the leather. The front face 
is provided with a V groove, in which a block, carrying a double- 
edged plough knife, slides. (March 16, 1883). 


1409, Apparatus for Loading Ships with Patent 
Fuel: S. Butler, Cardiff. [4d. 10 Figs.|—Consists of an 
endless chain passing over pulleys, and provided with projections 
for enabling it to convey the blocks. (March 16, 1883). 


1412. Lathe Chucks: W. R. Lake, London. (A. B. 
Wadsworth, Hopkinton, N.H., U.S.A.} [6d. 2 Figs.}—A round 
sleeve nen with a flange is fitted to work freely in a hori- 
zontal hole in a collar and is fixed by an annular collar and screws, 
forming a second flange. Radial screws pass through the two 
flanges and are employed to secure the work. The collar ‘s 
mounted on a bed-piece sliding on a plate on the bed of the lathe. 
(March 16, 1883). 


1414. Apparatus for Bollin: para 
Straw Breaking, and Scutching , and other Like 
Fibrous Bodies: J.R. Dry, London. [6d. 11 Figs.J— 
The ears are passed between a pair of skeleton rollers, the blades 
of which are set at an angle to the length, and the removed bolls 
are arranged between wire sieves which give a rubbing action to 
break up the bolls. Relates also to apparatus for sifting the seed, 


Seed Se ting, 


to 1083) breaking apparatus, and to scutching apparatus. (March 
16, 1883). 


1415. Laying Out and Carrying Lines of Track in 





Railway or Tramway Systems, &c.: A, Haman, San 


- 

Francisco, [6d. 7 Figs.)—Consists in constructing and laying 
out acurved portion of railway or other track whereby a con- 
siderable curve of the road is to be made by joining the curved 
portion of the track to a straight portion by an outward bend or 
reverse curve, which being a continuation of the straight track in 
a direction contrary to that produced by the curve is carried into 
the end of the curved track in a smooth continuous manner. 
(March 17, 1883). 

1430. Galvanic Batteries: J. B. Hannay, Glas- 
gow. [4d. 2 Figs.)—The inner surface of a barrel of a size to 
contain from 30 to 40 gallons of liquid is coated with paraffine, and 
a board having a series of vertical pegs forming a rack for the 
copperand zinc plates is placed at its bottom. There is preferably 
one more copper plate than there are zine plates in each barrel, 
and the zine and copper plates are respectively all joined to two 
conductors. The exciting liquid is a solution of bisulphate of soda, 
and roughly crushed pumice stone is filled in to prevent excessive 
motion of the liquid. (March 19, 1883). 


1437. Ventilating and Exhaust Fans: E. P. Alex- 
ander, London. G. Fisher, Chicago, U.S.A.) (6d. 
11 Figs.]—The fan is constructed with blades, each set at an 
angle to the shaftand extending between a straight front rib or 
leaving edge and a forwardly curved back rib or entering edge and 
terminating with a segment plate at the periphery. The blades may 
be set with a forward pitch radially. The fan isset in a casing and 
open framing having bearings for the shaft. (March 19, 1883). 


1510. Construction and Arrangement of Depercins 
‘or the Tempera within Closed or 
other Vessels: H. Stepes and W. Crockford, Lon- 
don. [6d. 5 Figs.|—The thermometer is provided with an ex- 
ternal metal case constructed so as to ex a portion of the 
thermometer near the lower end, and also in proximity to the 
scale, between which two parts the thermometer is tightly packed 
within its inclosing case. This casing is passed through a gland 





stuffing-box on the end of a somewhat lengthened neck-piece 
mounted on the outer end of a cock or sliding valve secured bya 
union joint or screw connexion in line with an opening in the vessel, 
and having a sufficient opening for the passage of the casing. Re- 
ferring to the illustration, b is the thermometer casing, / is the cock 
or sliding valve, h the neck-piece, and ithe stufting-box. The 
casing is inserted within the stuffing-box i before the cock f is 
opened. (March 22, 1883). 


1595. Feed Water Heaters for Steam Boilers, &c.: 
J. Withinshaw, Birmingham. [6d. 4 Figs.|—The water 
heaters are constructed of two veesels arranged side by side, the 
smaller containing two vertical pipes connected at the top, the 
lower ends of which are connected to the steam supply and to 
the larger vessel respectively. The larger vessel has one or more 
series of vertical pipes connected together both at top and bottom, 
their tops opening into a dome into which the exhaust steam 
enters and passes down these tubes and to the smaller vesssel. 
(March 27, 1883). 


1686. Ships’ and other Ventilators: A. Mechan, 
Glasgow. [6d. 6 Figs.|—The cowls are turned by means of an 
endless chain secured to the cowls and hanging down in a loop or 
conducted around a wheel in the stokehole or other part. (April 
4, 1883). 

2006. Friction Clutches: H. Simon, Manchester. 
(The Berlin- Anhaltische Maschinenbau- Actien Gesellschaft), 
(6d. 2 Figs.}—The sliding sleeve is connected to the friction 
block by spring arms which are extended to force the blocks which 
are grooved in contact with the rim. Referring to the illustra- 
tions, the sleeve A sliding upon, but revolving with, the shaft B is 





connected by S-shaped springs E to the friction blocks C, which 
slide in guides on a plate D. On completing the motion of the 
sleeve A, the pivots a of the springs E will be carried slightly 
beyond the plane of the outer pivots b, and there will be no ten- 
dency for the blocks D to return. The contact surfaces of the 
rim and the blecks are formed with V or other shaped grooves. 
(April 20, 1883). 


3473. Apparatus for Bing Oe Seams of Gloves, 
Applicable to Glove Sewing hhines : A. M. Clark, 
London. (EL. F. Peyre, Paris). (6d. 5 Figs.j|—Consists princi- 
pally of two parts, the one a stationary ink or dye-holder, and the 
other movable and carrying a brush and adapted to take up the 
proper quantity of dye and apply it to the cut edges at the seams 
of the gloves whilst the sewing mechanism is in operation. (July 
13, 1883). 

3494. Bearings for Axle and other Journals: H. 
H. Lake, London (G. W. Stewart, Atalanta, Georgia, U.S.A.) 
(6d, 3 Figs.)—The axle or shaft journal bearing is constructed of 
apiece of compressed, condensed, or solidified wood, or paper- 
stock pulp or asbestos, &c., held in working position by a metal 
shoe. (July 16, 1883). 

3499. Steam Engines: H. J. Allison, London. (F. 
F. Spaulding, J. K. Hallock,and E. S. Smith, Erie, Penn., 
U.S.A.) [8d. 23 Figs.)}—A dynamometrical regulator on the 
driving shaft of the engine, and operated from the resistance of 
the load on the driving wheel of the engine is combined with any 
ordinary variable cut-off valve gear. Any ordinary centrifugal 
or other regulator may be employed in conjunction with the dy- 
namometrical regulator. Relates also to the general construction 
of the engine and particularly of the steam valve. (July 17, 1883). 








3501. Machines for Making Cigarettes: 
Clark, London. (H. E. Casyrain, Quebec, Seuest by 
7 Figs.|\—The machine is formed of a band attached to two 
cylinders journalled in frames hinged to each other, and the one 
provided with a crank handle and the other with’ an internal 


tension spring. (July 17, 1883). 


3504. Fog Signals: H. A. Bonneville, Paris, (¢ 
Brown, New York, U.S.A,) (6d. 7 Figs.|—Relates to the _ 
struction of that class of fog signals known as “‘sirenes,” 
(July 17, 1883). 


3506. Sewing Machines: J. W. Post, New Yor 
U.S.A. [6d. 30 Figs.]—The object is to produce a mae 
which shall be capable of forming a lock stitch or the chain stitch, 
Contains twenty-eight claims. (July 17, 1883). 


3509. Embroidering Machines: R. H. Br: 
Paris. (J. Becker, Boston, U.S.A.) (6d. 15 f Mes pron 
ting gear acts so as to rotate a universal feeding device, andi; 
actuated by a pattern plate, so that it imparts a more or less 
regular motion to the actuating gear, and so to the universal feed- 
ing device whereby the fabric is moved for the automatic produc- 
tion upon it by the needle thread of a figure corresponding to the 
pattern plate. (July 17, 1883), 


3518. Bending or Shaping Blanks for Chain Links 
&c.: F. C. Glaser, London. (W. Hegenscheidt, Gleewitz, 
Germany), (6d. 14 Figs,)—The blanks are first bent by the com- 
bined action of stamping dies, a mandrel, and pushers to a 
shape. Each end of the UJ is then bent over parallel to each other 
and at an angle to the opposite side. The blanks then can be 
readily linked together and welded up. (July 17, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Desc: — with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 

The Bute Docks.—A powerful dredger recently pur- 
chased from the Cork Harbour Commissioners by the 
Marquis of Bute arrived in the East Bute Dock, Cardiff, 
n Monday. Mr. H. W. Lewis, manager of the Bute Ship- 
building, Engineering, and Dry Dock Company, Cardiff, 
was on board. The vessel is 723 tons B.M., 160 ft. by 
31 ft. by 10 ft., and she can dredge between 3000 and 4000 
tons per day of twelve hours, or about 23,000 tons per 
week. Her engines are compound, 20in. by 40in. by 
20 in. stroke, and are in good order. She has 40 buckets. 
The length of her ladders is 93 ft., her speed is twelve 
buckets per minute over tumbler, and she can dredge in 
34 ft. of water. The vessel was built by Messrs. Wingate 
and Co., Glasgow. She will be thoroughly overhauled, 
and will then commence the work of widening the en- 
trance channel to the Bute Docks, 


Caerphilly.—The coal trade of this district has been 
brisk, the collieries raising on an average about 1000 tons 
per day. The Cwmglo Colliery Company continue to 
carry operations forward in a vigorous manner. The 
**columns” have been successfully laid down the old 
shaft for the purpose of raising the present water from 
the old workings, the pectic, Tw procured valuable 
machinery for pumping and winding purposes. It is 
expected that a large tonnage of coal will be raised in 
the course of the next two months. The Machen Tin 
Works continue in steady operation. The Waterloo Tin 
Works, which are situated in close proximity to the above, 
and which were purchased a few months since by Mr. F. 
Woodruffe, have not at present recommenced operations, 
but a beginning will be made shortly. 


Great Western Railway.—The building of a new viaduct 
at Hoobrook, near Kidderminster, has been commenced 
by the Great Western Railway Company, to replace a 
wooden structure to which attention was called in the 
House of Commons last session. 


Pembroke Dock.—On Thursday the naval shipbuilding 
yards at Pembroke Dock were officially inspected by the 

ords of the Admiralty. The members of the Board who 
were in attendance were Admiral Lord Alcester, Admiral 
Sir Astley Cooper Key, Admiral Brandreth, Colonel 
Percy Smith (head of the works department), and Mr. 
Barnes (suryeyor of dockyards). A thorough inspection 
of the dockyard was made, and the Anson and the Howe 
(on the stocks), and the Collingwood and Amphion (which 
have been launched) were also examined. About 2500 
men are at present employed in the yards. The Amphion 
and the Collingwood have to be got away from Pembroke 
Dock before the end of the financial year. It is reported 
that the Admiralty have it in contemplation to lay out a 
large sum either at Spike Island (Ireland) or at Pem- 
broke Dock, in making one of these places a yard for 
fitting ships as well as building thereon. 


Newport.—The steam coal trade has continued to exhibit 
a healthy tone. The iron ore trade and the iron market 
remain without alteration, and no signs of improvement 
are perceptible. The tin-plate trade has been characterised 
by a good demand. Last week’s coal clearances amounted 
to 46,964 tons. The shipments of ore were 1230 tons to 
the following destinations: Dieppe, 190 tons; Monte 
Video, 680 tons; Para, 360 tons. From Bilbao there 
were received 7675 tons of iron ore, and 2050 tons from 
other ports. 


Water Supply of the Bute Dock.—The Bute Dock engi- 
neer and his staff are engaged in surveys for providing an 
additional water supply “for the Bute Docks from an 
entirely new source. A Bill is to be promoted on th 
subject. 


Cardiff.—The steam coal trade has not undergone any 
change. House coal continues in exceedingly good re- 
uest. The iron ore trade does not exhibit any alteration. 
ast week’s clearances comprised 163,716 tons of coal, 73 
tons of iron, and 4285 tons of patent fuel. There were re 
eeived from Bilbao 11,370 tons, and from other ports 675 
tons, of iron ore, 
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MACHINE TOOLS.—No. IX. 
By J. RicHarps. 
Praninc Macuines—(concluded from page 210). 


ReveERTING here again to a subject before re- 
marked upon, there seems to be among tool makers 
a want of those advantages that are derived froin 
the habitual use of inductive or inferential conclu- 
sions. Before constructing machines on the method 
last explained, drawings were submitted to various 
tool makers, and the opinions given were nearly 
uniform, namely, that ‘‘the convenience and wide 
range of application for such a machine were 
obvious ; but there would not be rigidity enough 
in the projecting brackets to support cutting 
tools.” 

The matter of compensation was not alluded to, 
except by one person, and he not an engineer, 
who said: ‘*The distance at which you can work 
from the ways is a matter of support then?” 
Such things should not be dealt with as matters 
of opinion. Suppose there is given the length, 
area, and position of guiding supports, why should 
not the rigidity and cutting capacity be com- 
putable in such cases? The torsion and flexure 
of projecting brackets need not be left to opinion, 
neither should the support afforded by guiding 
ways. Both things, if not computable in the 
strict sense, are certainly capable of comparative 
treatment, and would be so dealt with in most 
branches of engineering work. I make these sug- 
gestions with a full knowledge and consideration 
of the various obscure conditions and varied uses 
of machine tools, and think, after all due allowance 
is made, opinion and experiment are too much 
relied upon, and computation and comparison too 
little regarded. 

The value of experiment should not of course 
be underrated, but it is nevertheless often over- 
estimated, always expensive, and never conclusive. 
Continued use is not meant; that is a different 
matter, but certainly continued use should not 
be required to determine the strength and efli- 
ciency of tool supports any more than it is required 
to determine proportions for locomotive, marine, or 
other engines. The elements of motion and acci- 
dental strain prevent accurate calculation, but 
these factors are present in many cases where 
opinions are no longer regarded of much value, 
and the time has arrived when machines of slow 
action, such as metal-planing machines, should be 
‘resolved ” by rules, inference, and comparison. 

Returning to the arrangement shown in Fig. 49, 
a screw motion is, without doubt, the best that can 
be applied to planing machines. Of this there 
has never been any difference of opinion among 
tool makers, who have in many cases adopted 
screws along with the objectional mechanical 
features which their use involves. 

Carriages have to overrun the driving gearing 
when screws are employed on that kind of machine, 
otherwise the driving gearing would have to be 
placed beyond the stroke of the table or carriage, 
and that would be impracticable in most cases. 

A screw applied to a carriage should be placed as 
near the carriage as possible, and it is evident that 
the driving gearing, be what it will, must operate 
within this distance, or, as before said, the carriage 
must pass over the top of the gearing. Usually two 
pairs of bevel wheels are employed, one pair for 
the forward and one for the back motion ; this is, 
however, a clumsy method, because the object 
should be to apply the driving power as far as 
possible from the centre of the screw and thus 
avoid strain upon teeth and bearings ; bevel wheels 
in this respect occupy more space than spur wheels. 
The term clumsy applies to the method of revers- 
ing where two pairs of bevel wheels are employed ; 
the slow speed wheel, sleeve, and driving pulley all 
having to be reversed the same as the screw, but 
at a greater speed. Two driving bands at dif- 
ferent speeds, with one pair of bevel wheels, per- 
form the same functions, with various other 
advantages, besides those named. 

In machines constructed as shown in Figs. 48 
and 49, there is no difficulty in arranging driving 
gearing for screws. The pulleys a can be placed 
directly upon the screws, no tooth gearing being 
required, Machines thus arranged will run noise- 
lessly. 

The screws, if made with lin. pitch, can be 
driven by pulleys 20in. to 24 in. in diameter, and 
by bands 2h in. to 3in. wide. The speed forward, 
at 180 revolutions a minute, gives 15 ft. of cutting 





movement; the return or back stroke can be 
arranged at pleasure. 

The friction of screws is more than that of tooth 
gearing, but this is a small matter when there is 
not too much weight to move, while the gain by 
simplicity of the mechanism, the smoothness of 
action, and absence of noise are not to be compared 
with, and much less balanced, against a loss of 
power that under ordinary circumstances is inap- 
preciable. With the proportions given the cutting 
force will be found ample for ordinary work. Some 
makers pride themselves on the power of their 
machines, but any one with experience knows that 
it is better to have a machine safely geared, so that 
the driving barrels will yield, in case of obstruction, 
before other parts are destroyed. A band 2in. 
wide, moving 1000 ft. a minute, is enough for 
driving the tools of a small machine with screw 
motion. 

Screws for planing machines are generally made 
with a coarse pitch, and then geared to run ata 
slower speed than the first movers. What is gained 
by this is not clear. The angle of the threads in- 
crease as the pitch, and in this way there is lost more 
than is gained by diminished speed. If the object 
is to gain bearing surface in nuts, that can be done 
by increasing the number of threads and thus leaving 
the screw stronger. A screw of Lin. pitch with 
two threads } in. deep, has as much wearing surface 
as one with a single thread 4 in. deep, or a screw of 
2in. pitch with threads lin. deep, so there seems 
to be no object in employing gearing. Such gear- 
ing is perishable and noisy at the high speed it has 
torun. With a screw 3in. in diameter, 1 in. pitch, 
with two threads, there will be more than 50in. 
of bearing area, and enough to last for years if the 
fitting is well done at the beginning. 

The methods of operating the feed motion of plan- 
ing machines have already been alluded to in so faras 
relates to convenience and other working conditions. 
Some remarks upon mechanism will be in place 
here. The table tappet system need not be noticed, 
that is well enough understood. The independent 
method, as it may be called, of actuating the feed of 
carriage machines from the rack motion has now 
been applied by all makers of any note in America ; 
its value has been proved by continued use for 
twenty years past. The feed links are operated 
by friction, but in two very different ways. In 
one case the friction is constant, yielding only 
during the time of feeding, and ‘‘ dragging” for the 
remainder ofthe time. This plan is a clumsy, or, 
at least, unmechanical way of operating. 

It can be explained by the aid of the drawings; 
Figs. 50 and 51 showing front and sectional views. 
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Suppose the shaft « to be the axis of the second or 
third mover in the wheel train that drives the 
carriage, and to have a speed of twenty to thirty 
revolutions a minute, and c adisc, in the face of 
which is a cross groove for altering the stroke of 
the feed link e, by moving it toward or from the 
centre in the usual manner. On theend of the shaft 
a is a disc s, and on each side of this two washers 
of leather nn; there is a follower plate screwed 
into the disc as shown. When the disc is screwed 
up it presses the leather washers on the plate s, 
causing friction enough, when the shaft a is reversed, 
tocarry the disc c around right and left until the 
stops ocome in contact with the pini, making such 
part of a revolution as the length and number of 
the stops o may determine. 

After the dise c stops in the manner just ex- 
plained, the plate s slips between the washers n 
until the motion is reversed. This is, of course, 
for the greater part of the time. The best tool 
makers in America do not employ this method ; it 
is used principally by the commercial tool-making 
firms of New England, and is modified in various 


ways, the mode of operating the feed being the 
same, however. The drawing is not made from any 
example, but does not vary materially from practice, 
especially in all of its working parts being hid and 
nearly inaccessible. 

The diagrams, Figs. 52 and 53, will serve to illus- 
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trate the other, or the intermittent method as it may 
be called. The disc or friction wheel a is fastened 
on the end of one of the cross shafts of the 
machine, as in the previous case. The semicircular 
piece c is covered with leather, so set as to press on 
a with friction enough to operate the feed link e. 
When the wheel a is revolving in the direction indi- 
cated by the arrow, Fig. 53, the quadrant piece c 
is driven to the position shown ; its gravity keeping 
it in easy contact with a. As soon as the motion is 
reversed this piece ¢ engages again, and is rolled 
around to the position shown by dotted lines, 
ready for the return stroke. The crank and feed 
rod do not require explanation. When carefully 
made and properly mounted this method answers 
very well, is simple, durable, and accessible. The 
chief distinction from the motion last noticed is 
that the frictional faces run out of contact each 
way and cause no wear or loss of power. A feeding 
contrivance identical in its operation, except the 
contact was not maintained by gravity,.was invented 
by Mr. Bodmer about forty years ago, and is illus- 
trated in one of his patents. 

The Pasitic intermittent,clutch motion of Messrs. 
William Sellers and Co., at Philadelphia, has been 
illustrated in ENGINEERING, and is too elaborate for 
easy explanation here. One other form of feed 
clutches may be noticed, two views of which are 
shown at Fig. 54, the roller a and quadrant e 

















corresponding to the former figures. The quadrant 
piece e is loose on the shaft ¢ and swings free for a 
short distance each way, until it comes in contact 
with the stop pins n n. The disc m is keyed fast 
to the shaft c, so that when the quadrant e strikes 
the pins n x either way, the disc and shaft c are 
turned partially around as in Figs. 52 and 53. 
The purpose of the last motion or free movement 
of e, is to allow it to engage well; with a before the 
feed acts, or there is any work to perform. This 
forms a very ingenious and useful expedient without 
adding intricate or objectionable mechanism. The 
friction faces can be of metal and grooved as shown, 
or may be covered with leather. The object of 
such feeding ,devices has been explained. When 
employed the band shifting apparatus only is 
operated by the tappets on the carriage, and the 
duty is so light they never slip; besides, the 
motion being independent of the feed is left free to 
be operated by hand, soa machine may be moved in 
either direction, stopped or started without using 
the overhead gearing. 

The several improvements in planing machines 
that have been described, as before explained, and, 
so far as I know, have been the invention of 
Philadelphia tool makers, are by no means gene- 
rally adopted in America, as might be Inferred 
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from what has been said. Differential shifting 
gearing and the release form of feeding clutch, two 
of the principal improvements described, are not 
applied to machines made in the New England 
section, where the greater part of what may be 
called commercial machine tools are produced. 








THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. VI. 


Fire Alaims.—A very large“amount of ingenuity | 


has been expended in devising apparatus for giving 
alarm in case of fire, and for checking fires at their 
outset, and naturally this department in invention is 
fairly represented at Vienna. Mr. J. Ravaglia, college 


professor at Ravenna, exhibits two apparatus of | 


this class. The first, which is illustrated by Fig. 1, | 
consists of a closed vessel A, partly filled with 
liquid from which the air has been exhausted. 
This vessel is mounted in the ring C, which is mov- | 
able on a pin, in such a way that it can turn | 
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parallel to the board P on which the whole system | of the vessel is a little below it, but when the tem- | The ring C carries a hook D, in which engages the 


end of the needle E, the movement of which corre- 
sponds to that of the rod T, that turns on the pin F, 


is mounted. The normal point of the ring is fixed so 
that at an ordinary temperature the centre of gravity 





perature reaches about 40 deg. Cent.,' the centre of 
gravity rises, and causes the vessel to turn over. 
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one end of which carries a small counterweight G, 
and the other a platinum contact H. When the rod 
turns under the action of the counterweight, the con- 
tact comes against the screw K, and closes a battery 
circuit in which the alarm bell is placed. Under 
these conditions, if the temperature rises, the liquid 
in the flask expands, and the centre of gravity being 
raised above the point of suspension, the flask over- 
turns, pulling on the hook D. The needle E is 
disengaged, and the action of the counterweight G 
closes the circuit, and sets the bell ringing. The 
second apparatus is illustrated by Fig. 2. This 
alarm is a species of Rumford’s thermometer, 
formed with two sealed glass bulbs, connected by a 
horizontal tube. They contain mercury, and the 
initial pressure is so regulated that if the mercury 
is in one bulb M, it flows no farther than M'. A 
platinum wire passes through the first bulb up to 
this point, as shown. A second wire is placed with- 
in the other bulb, extending nearly to the point of 
junction with the tube. The two wires are con- 
nected to the terminals of a bell circuit. The bulb 
B is covered with a bad conducting material. If 


the temperature rises suddenly in consequence of a | 


fire, the bulb A only will be first heated, and the 
mercury driven out of the tube will connect the two 
wires, and the bell will commence ringing. If, on 
the other hand, the temperature rises gradually, on 
account of ordinary atmospheric variations, these 
being so slow, will affect both bulbs equally, and 
the mercury will not be displaced, 

These two apparatus, although ingenious, are 
more theoretical than practical. It is otherwise 


with the following device, which it appears is in use | 


at the Alleghieri Theatre of Ravenna. In the event 


ata distance, a certain number of doors generally 
closed, in order allow free means of exit to the 
audience. 


holding the doors firmly closed under ordinary con- 
ditions, and, being able, in case of fire breaking out, 
and in spite of the pressure of the crowd, to open 
them instantaneously. Nine doors at the Alleghieri 
Theatre have been fitted up in thisway. The model 
exhibited consists of a strong bolt, which passes 
into the recess shown in dotted lines, Fig. 3. In 
this position the button A is in connexion with the 
spring R, which tends always to throw back the bolt 
and open the door ; this spring is so powerful as to 
be overcome only with great difficulty by hand. 
To resist its action, and to maintain the bolt shut, 
Mr. Ravaglia introduces the triple system of levers 
BCD. These rest one upon the other, by pro- 
jecting ends, the points of contact being near the 
centres of oscillation. The end of the last lever is 


The arrangement devised by Mr. Ravag- | 
lia is in tended to fulfil the double condition of | 


1 | Room Fire 


Interim Fire 



















































































bent round horizontally. It will be seen that by | 
this arrangement a very slight effort at the end of 


the lever D is sufficient to hold up the system. The 
end of the lever D engages in the stirrup at the 
| extremity of the rod F G, free to move around its 
axis, and if this rod be displaced from right to left, 
the stirrup will set free D, and successively the 
levers C and B; the spring will then act, and 
throw back the bolt. The movement is produced 
simultaneously in all the similar fastenings by a 
small electro-magnet H which attracts the armature 
as soon as the circuit is closed. 

A small model theatre, placed in the north-east 


garden of the Exhibition, serves daily for public | 
| experiments to show the working of the electric | 


fire alarm apparatus for theatres, shops, works, &c. 
(system Mayrhofer). 
system is comprehensive, including shutting down 


_an iron curtain, inundating the stage, opening the | 
of fire in a theatre it is necessary to open, at once and | 


doors, ventilating the building, &c. These various 


operations are effected by means of keys placed on | 
The same | 
result can be arrived at by the working of an appa- | 


a board, each being properly labelled. 


ratus arranged like a Morse instrument, and of 
which several are placed about the building under 
the control of attendants, who have the keys of the 
| boxes in which they are inclosed. The covers of the 

boxes are made of glass, so that they can be broken 
| in case of necessity. The safety curtain, properly 
| balanced, is supported by an iron cable rolled 
| around a winch, the general arrangement of which 
| is shown in the illustration Fig. 4. In this diagram, 
| Q is an electro-magnet which attracts the lever P 

carried on a shaft movable around the axis O and held 

up by the spiral spring R. Upon the movement of P 
| the lever S being no longer sustained, falls, presses 
| the end T of the lever T V, and raises the finger U 
| which was engaged in the pawl V of the wheel. 
| The curtain then falls by its own weight. When 
| it has completed its descent, the wheel V has made 


The work done under this | 
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a complete revolution, and the lever having resumed 
its original position, the finger U is again engaged 
in the pawl. The curtain can also be lowered by 
working the hand lever O P. The stage can be 
flooded by means of the apparatus shown in Fig. 5, 
where M N is the service pipe, the nozzle of which 
discharges against the piece O, which transforms the 
jet into asheet of water. Ona grooved wheel K is 
wound a chain carrying the weight p. When a 
current traverses the electro-magnet H, the end of 
the lever h h' is attracted, the extremity h! frees 
the lever ii], which falls, and the finger at its 
end releases a catch fixed to the wheel K. This 
latter being set free revolves under the influence 
of the weight p, and opens a valve placed in the 
service pipe MN, allowing the water to escape. 
Opening the safety doors is effected by passing a 
current through the magnet (Fig. 6), which attracts 
the lever L M, the end of which is hooked, and 
engages in the door fastening, which is thus set at 
liberty. The same exhibitors also show a system of 
ventilation which can be opened by similar me- 
chanism, to allow the escape of smoke resulting from 
| afire. The diagram, Fig. 7, clearly illustrates the ar- 
| rangement. Fig. 8 represents a fire alarm. Here 
| the binding screws B B receive the ends of a circuit. 
| To the spring / is fixed a cord ec, at the end of 
| which is a weight P, holding the spring open. If 
the cord is burnt the spring flies back, the platinum 
points p p close the circuit, and start the alarm 
bell. Any of the safety apparatus described above 
could be operated by a modification of this system, 
which, however, is an old one, there being many in 
use based on the same principle. We may, how- 
ever, mention another shown by Mr. Mayrhofer, 
more convenient, practical, and better adapted for 
use ina theatre. This is shown in Fig 9. It con- 
sists of a metal quadrant, which a wire behind the 
wooden frame puts in electric communication with 
one end of the battery circuit. A contact lever BB 








i. 


ENGINEERING. 





[Nov. 9, 1883. 








is movable around the centre C, and connects by 
means of the coil F with the second pole of the bat- 
tery. This lever is held clear of the contact circle by 
the thread a fastened to an inflammable cord M. 
When the latter flashes off the lever is drawn over 
by the coiled spring D, as far as the end of the con- 
tact circle ; E E' are stops. The outer endof the 
lever carries a toothed quadrant gearing into a 
pinion. The object of the apparatus shown in 
Fig. 10 is to insure the working from one centre 
of a number of alarms. Here R is a lever movable 
around the pin E, and is held against the end of 
the screw H by the spiral spring O. When the 
current passes through the magnet M, the lever A 
ceases tobe held, and falls. Inthe movement of 
the lever the piece B is carried forward, which, by 
means of toothed wheels, placed behind the appa- 
ratus, but notshown inthediagram, effects the move- 
ment of the wheel G, behind which is a cylinder 
having on its surface, spirally, six contacts, which 
can come against six corresponding springs, and set 
the various apparatus in operation. The device can 
also be worked by hand with the button and 
screw P. This system is so arranged that the alarm 
bell continues ringing until stopped by an at- 
tendant. 

Finally, we may mention an apparatus by which 
the valve of the main bringing water to the theatre 
can becontrolled electrically. ThetoothedsegmentC, 
Fig. 11, controls the valve A by means of the arm Cl. 
It gears with the pinion of the grooved wheel E, 
round which passes a chain carrying a weight M. 
On this wheel is a small projecting stem, engaging 
in a spiral stop F fixed to the arm G. This arm is 
supported by the lever K, held in a vertical posi- 
tion by the electro-magnet H. As soon as the 
action ceases, the spring N draws the lever, the 
arm G falls, and the wheel is free to turn, which sets 
the valve open. 

We will now proceed to describe some fire alarm 
apparatus for use in connexion with fire engine 
stations. In a large number of towns such fire 
alarms have been long in use in combination with a 
telegraph system, and with the result of largely re- 
ducing the damage caused by conflagrations. Ex- 
perience obtained elsewhere determined the Muni- 
cipal Council of Vienna, in 1880, to adopt a system 
of electric fire alarms. Messrs. Egger and Co. 
obtained the preliminary contract, and ten appa- 
ratus were placed in the Second Arrondissement, 
partly distributed in the streets, and partly at the 
police stations. This trial lasted over six months, 
and in the autumn of 1881, one hundred apparatus 
were at work. Messrs. Egger and Co., whose 
exhibit of telephonic and telegraphic instruments 
occupies a large space in the South Transept, near 
the Imperial Pavilion, show a large scale plan of 
the City of Vienna, indicating the present condition 
of the fire alarm system, including a certain num- 
ber of private stations. These stations are con- 
nected together by a system of overhead wires of sili- 
cious bronze. Besides this plan there are exhibited 
the various transmitting and receiving apparatus, 
which are illustrated in the following figures. 
Fig. 12 is an outside elevation of a transmitter. 
In the central portion are ranged five keys, labelled 
as follows: ‘‘ Chimney fire,” ‘‘ Roof fire,” ‘‘ Room 
fire,” ‘‘ Cellar fire,’ and ‘‘ Control.” 
on the right-hand side of the inscriptions represent 
the respective buttons which have to be pressed. 
The first four keys notify the nature of the fire to 
the station. The fifth is used to check the proper 
working of the apparatus without giving a false 


alarm. The signal is made at the fire engine station | § 


by the automatic movement of a Morse apparatus, 
which prints the character of the fire and the place 
where it is located. The apparatus is completed by 
a bell, which serves as a call and control, and also by 
a sounding apparatus, by which the m 


original position the sector, when displaced by 
depression of the key. The sector is toothed, but 
irregularly, or rather so that the spaces between 


the teeth correspond to the particular message | 


when translated into the Morse alphabet. The key 
d carries an arm e, which bears on the tail of 
the sector and moves the latter from right to 
left. On the axis i is fixed an elastic contact 
strip 0, terminated by a piece of platinum. When 
at rest, under the tension of the spiral spring, 
the contact bears upon the screw m, whilst the 
piece J follows the teeth and spaces of the quadrant. 


These positions correspond to the alternate contact | 


of the piece o with the screws m and n, one of 


which is in connexion with the line, and the other | 


serves as astop. In Fig. 14 are shown the wheel 
round which the wire carrying the weight is wound, 
and the clockwork which starts a small speed regu- 
lator. Figs. 19 and 20 are diagrams showing the 


arrrangement of transmitting and receiving appa- | 


ratus. At the receiver is the relay R, the Morse 
instrument M, the bell W, a current indicator G, a 
lightning conductor B, the line battery L B, and 
two local batteries O B, one for the Morse and the 
other for the bell. In the transmitter, one of the 
keys tor w, or one of the keys in the apparatus 
described close the circuit, ringing the bell at the 
receiving station, and the Morse apparatus gives the 
message automatically by the keys, or directly by 
the keys ¢ w. 


The foregoing brief description of the Egger ap- | 


paratus renders it unnecessary to enter into the 
details of an analogous system shown by Messrs. 
Schaeffer and Co., of Vienna, who exhibit just 
opposite Messrs. Egger. This system, in use at 
Presbourg, Miskolz, Kaschov, and Budapest, is 
sufficiently explained by Figs. 21 to 26. 
the alarm is given by pushing downwards one of 
the four buttons, corresponding to four classes of 
fire. This movement raises the weight P, which 


actuates a wheel toothed with Morse characters, | 
against which presses a spring R provided with a 
detent E. This effects the automatic transmission by | 


varying contact with the screw v which communicates 


with the receiving station. A telephone is attached | 


to this apparatus. 
Messrs. Siemens and Halske also exhibit appa- 
ratus of a similar nature. 


LITERATURE. 


Le Verre et le Cristal. 











Dunod. 
THIs very important book forms a part of the 


Encyclopedie Chimique published under the direction | 
of M. Fremy, but it is issued both as a separate | 


publication and also as Part V. of the fifth volume of 
the encyclopedia just named. 

The classification adopted by the author as the 
basis of his work is as follows : 1. Glass free from 


Here | 


By M. J. Henrivacx, Assistant- | 
Director to the Glass Factories of Saint-Gobain. Paris: | 


| cast glass, (d) soluble glass. 2. Glass containing 
| lead, such as crystal, optical glass, enamel, &ec. 
3. Opal glass and its varieties. 4. Coloured glass 
and painting on glass. It is impossible within the 
limits of a review even to glance at the contents of 
the closely printed 500 pages which the work con- 
tains. All we can do is to refer to some of the 
more interesting facts. The first book, a very short 
one of 17 pages, is chiefly historical, and the second 
opens with a consideration of the properties of the 
component parts of glass, on the action of water, 
and of various acids, of heat and of tempering on 
glass. Considerable space is giveu to the last point, 
| and very interesting particulars of the ditferent pro- 
cesses are introduced. As is generally known, the 
operation of tempering consists in immersing the 
glass when heated to redness, in a bath of a given 
| temperature. At Choisy-le-Roi this branch of the 
| industry is carried on to avery large extent, and the 
experience obtained there indicates the following 
details of practice. Water is entirely unsuitable 
for this purpose, and only perfectly pure grease 
or oils give a good result. A mixture of three- 
fourths of linseed oil and one-fourth grease is very 
satisfactory, but it must contain no impurities, and 
| improves in quality with age and use. The tem- 
| perature required ranges between 150 deg. and 
| 300 deg. Cent. ; glycerine also is well adapted for 
the purpose. The oil is kept at the required tem- 
perature in cylindrical iron vessels, which can be 
moved conveniently, and the objects are placed in 
| light iron wire baskets immersed in the oil. After 
| being brought to the required heat and plunged in 
| the bath, the latter and its contents are removed 
/on suitable trucks to a cooling room, where after 
four or five hours the temperature falls to about 
40 deg. The glass objects are then removed, and 
kept in a stove at a temperature of 70 deg. Cent. 
| for about two hours, by which time all the oil 
| clinging to them has run off. They are then im- 
mersed successively in a bath of water saturated 
with caustic soda, and heated to 60 deg., in a bath 
of water at 50 deg., and lastly in another water 
| bath of air temperature. The actual cost of 
tempering appears to be .025 franc for drinking 
glasses ; .030 franc for glass chimneys ; .050 franc 
for lamp globes. The above particulars refer to 
crystal ; for glass the process is somewhat different, 
| and more costly, since amuch higher temperature of 
| bath is required, and there is considerable loss by 
| evaporation. A number of drawings illustrate the 
| best appliances in use for the purpose. It may be 
useful to put on record here the differences in the 
composition between glass and crystal. This is 
| best done by reproducing two Tables containing 
the constituent parts of some of the principal classes 
of each. 

Careful experiments have been made on the in- 
| creased resistance to strain of glass that has been 
| tempered. Briefly, these experiments show that 
| the elasticity of tempered is double that of ordinary 
' glass; that its resistance to fracture under a load 





1. ComposITION OF VARIOUS GLAss. 
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be read direct. All the delicate parts of the appa- 
ratus are placed in the lower part of the box behind 
a glass door, independent of the principal door. 
The key of the former serves to’ open both locks, 
while that of the principal door can open no other. 
In Fig. 12 both doors are shownremoved. Fig. 13 
isaside view. The metal plates a connected by 
the pieces c, divide the interior into three distinct 
parts ; Figs. 14, 15, and 16 are plans correspond- 
ing to each of these divisions; Figs. 17 and 18 are 
diagrams explanatory of the working of the appa- 
ratus. In Figs. 15 and 17, d is akey movable round 
the pin f, and held up by the spring p; h is a sector 
turning on the vertical axis g ; k is a lever mounted 
on the pin i, and held against the sector by a coiled 
spring. The weight 7 tends to bring back to its 















































glass, (b) hollow glass, (c) 


lead, including (a) ‘flat 
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furnaces, and even the annealing ovens.” For 
these reasons a very extended and careful investi- 
gation is given of the various earths, sands, and rocks 
suitable for the purpose, with analyses of such as 
have been found to give the best results, as well as 
detailed descriptions of the most approved methods 
of making the crucibles, bricks, tiles, &c., required 
for a glass works. This of course involves de- 
scriptions of brick presses, kilns, furnaces, &c., and 
numerous illustrations of some of the leading types 
in use. This chapter naturally leads up to the con- 
sideration of melting furnaces, and of these a long 
list finds a place, detailed descriptions and illustra- 
tions and results obtained being given. The principal 
furnaces noticed are : The Siemens gas furnace and 
regenerators ; the Boetius, Pellatt-Rickman, and 
other gas furnaces ; the Boismontbrun cylindrical 
furnace; the Videau, Quennec, Klattenhoff, and 
other systems. Accompanying this section are de- 
scriptions of instruments employed for testing 
temperatures, analysing gases, pyrometers, endio- 
meters, &c. 

About half of the volume under notice is occupied 
by the consideration of the manufacture, properties, 
and applications of various kinds of glass. In- 
teresting as are the chapters devoted to the more 
ordinary classes, such as window, mirror, bottle 
glass, crystal, &c., we must pass them over to give 
some space to the less familiar kinds, such as Bohe- 
mian, Venetian, and Strass. We should, however, 
refer to the chapter on glass for optical purposes if 
only because it contains a number of analyses of the 
glass used by some of the makers. These com- 
positions are partially summarised in the following 
Table. This chapter concludes with a review of the 

3. Proportion of Materials used by different Makers of 

Optical Glass. 
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principles of lighthouse illumination, with the 
nature and arrangement of lenses used. 

Enamel is a colourless glass holding within it an 
opaque body in suspension. It is employed for 
mosaic work, the decoration of clear glass, of 
porcelain, and of metal, the latter under the form 
of cloisonné. Strass is that species of glass used in 
the imitation of precious stones ; it is so called 
from a jeweller of the same name, who at the close 
of the last century became famous for making glass 
rich in lead. M. Donault, who at present makes a 
speciality of this manufacture, gives the following 

roportions, which result in very colourless and 
impid glass : 


Rock crystal 300 300 
Sand ne 300 as 
Minium 470 ee 462 
Céruse a 514 es 
Pure potash 163 96 168 
Borax 22 27 18 
Arsenious acid 1 1 05 


One of the above mixtures forms the base with 
which various pigments are added to produce a 
variety of colours. The combinations produced 
are curious considering the very large industry in 
artificial stones. Thus topaz is imitated by either 
of the following compositions : 


Strass 1000 1000 parts. 
Antimony glass 40 ae a 
Cassius — 1 sae ae 
Oxide of iron F 10 ,, 


By mixing one part of this topaz combination with 
eight parts of strass, rubies are manufactured. The 
mixture is kept melted for three hours, and allowed 
to cool. It is then reheated with a blow-pipe, 
when it takes the beautiful red tint desired. The 
following receipts for making different jewels are 
given by M. Henrivaux : 

Clear strass_.... .- 1000 
Emerald { Pare oxide of copper ... 8 

Oxide of chrome ees 2 





m 


{ Clear strass ... 
Oxide of cobalt... 


5S 


Sapphire 


_ 


an SSunnd 


pa ej és pica 
xide of manganese ... 
Amethyst a 
Cassius purple 
Clear strass 


? : J Antimony lass 
Lapis lazuli ‘aa of cobalt 


Cassius purple ... 


The successful revival of the great Venetian 
industry, with which the public has recently been 
made familiar by successive exhibitions, closely ap- 
proaches, and in some respects surpasses the original 
work, which dates back to the tenth century. The 
manufacture of beads has long been a most impor- 
tant branch of this work. According to one mode of 
making these, tubes of different colours are first 
drawn out into lengths of about 50 metres. These 
are broken into pieces two or three feet long, and 
then subjected to the action of a rapidly working 
shears which cuts them into very short cylinders. 
These latter are placed in a vessel containing finely 
powdered lime and charcoal well blended and mois- 
tened. After being thoroughly mixed until the 
openings through the short lengths of glass are 
filled with the lime and charcoal, they are removed 
and placed in a cast-iron crucible with a little sand. 
The crucible is exposed to sufficient heat to cause 
the glass to soften and the sharp edges to be 
rounded off, while the central holes being stopped 
with the lime and charcoal cannot be obstructed. 
A subsequent screening and washing completes 
the operation. A large quantity of beads, chiefly 
of the more elaborate kinds, are made by the blow- 
pipe, and require great dexterity. It appears that 
this branch of the industry is being carried on in 
Paris on a large scale. Detailed and highly inu- 
teresting descriptions are given of the almost end- 
less variety of filagree and similar work turned out 
by Salviati and other manufacturers. 

Glass mosaic work is a very ancient art, and was 
practised by the Egyptians, Greeks, and Romans. 
As early as the fourth century it became the 
favourite mode of decorating religious edifices, 
Mohamedan and Catholic, and the taste has never 
been lost, while to-day it bids fair to be actively 
revived. The new cathedral of Marseilles is one of 
the finest examples of modern work. M. Salviati, 
who makes a speciality of the smalte or enamel 
employed for mosaic, states that no less than 30,000 
shades of colour are produced by him. The mosaic 
worker has, of course, a coloured original from 
which he works, and he prepares his enamel, which 
is supplied to him in discs, by breaking them with 
a suitable hammer into pieces of about 1 centimetre 
square. Ashallow tray of zinc large enough to enclose 
the picture to be reproduced is filled with plaster-of- 
paris carefully levelled, and on the flat surface the 
original drawing is copied. The artist then pro- 
ceeds, by means of a sharp-pointed tool, to remove 
the plaster in small pieces, and to replace it gradu- 
ally by fragments of enamel, laid evenly with great 
care, fine plaster being introduced to fill up any 
small cavities. In this way the work slowly pro- 
ceeds, and when finished a sheet of:strong paper is 
glued to the face of the mosaic picture. The zinc 
tray is then reversed and removed, leaving the 
backs of the pieces of enamel exposed. These are 
bedded in a thick backing of cement of lime and 
puzzolana, and when set the panel is ready to be 
put in place after the paper has been removed and 
the face cleaned down. The normal eomposition 
for the enamels or smaltes is as follows : 


Sand ee a +“ “a 1300 parts. 
Nitrate of potash... ee ais GF ss 
Fluorure of calcium “29 300 ,, 
Carbonate of soda 400 ,, 
Lime is a 500 ,, 
Minium 600 ,, 


This mixture is coloured by various metallic 
oxides, peroxide of manganese for violet, oxide of 
cobalt for white, uranium for yellow, oxide of cop- 
per for green, &c. Gold and silver enamels are 
produced by placing sheet metal on discs of clear 
glass somewhat concave, and having on it some of 
the smalte composition just named. After thisit is 
subjected to a series of heating and annealing. 
Stained glass is either tinted throughout its mass, 
or on its surface only. The materials employed for 
colouring are mostly metallic oxides which are 
commercially made practically pure; they are 
capable of producing different tints under different 
conditions, such as: (1) The state of oxidation in 
which they are employed. (2) The nature of the 
glass with which they are incorporated. (3) The 


degree of temperature to which they are subjected. 
(4) The duration of such temperature. The fol- 
lowing Table gives a list of some of the principal 
oxides used, and the colours produced according 
to whether soda, potash, or lead forms the charac- 


teristic of the glass. 
4. OXIDES USED FOR STAINING GLASS. 





, Characteristics of Glass. 
Colourin : 
Oxide Soda. Potash. Lead. 
Colour. Colour. Colour. 
Oxide of co- Blue violet Brilliant blue Blue. 
balt (greenish) 
Bioxide of cop- Sky blue, inclin- Very brilliant Green. 
per ing to green sky blue 
Protoxide of Red purple (yel- Redpurple(more Red purple. 
copper lowish hue) yellow) 
Oxide of Greenish yellow Greenish yellow Reddish yel- 
chrome (brilliant) low. 
Oxide of ura- Yellowish green Bright yellow Topaz. 
nium 
Peroxide of Reddish violet Amethyst Reddish 
manganese (brilliant) violet 
Oxideof nickel Yellowish violet Amethyst(dull) Blue violet. 
Peroxide of Bottle green Bottle green. Yellowish 
iron (yellowish) green (dull). 
Protoxide of Greenish blue Blue (slightly Yellowish 
iron green) green. 
Oxide of gold Maroonand blue Red and rose Redand rose. 
Oxide of silver Yellow and Yellow and Yellow and 
orange orange orange. 
Carbonate of Yellow Gold yellow Black. 
sulphur 
Opaque white Orange. 


Antimoniate of Opaque white 
lead 


Besides the foregoing, the author gives many pro- 
portions for producing different colours. Amongst 
these we may extract three for neutral tints, the 
first is especially adapted for furnace peepholes, the 
others to replace smoked glass. 


2 2. 3. 
Carbonate of soda at 92 deg. 100 ©4100 «610 
pa sega set ie eh 28 

“a ime as 50 50 
Minium ae ee Si as 50 
Sand ree 300 300 100 
Oxide of iron ; 10 30 3 

‘“ copper ... aud ae 

pt pet re 300 1 


»» Manganese... ... os pe 
After the chapter on the general principles of 
producing stained glass, follow sections on each of 
the colours principally produced, all of them dealing 
with exact proportions and most modern practice. 

The concluding pages of this valuable and in- 
teresting book are occupied with notes of special 
applications of the glass industry, as follow: 
‘¢ Crackled Glass.—This, which has of late become 
much in vogue, and is deservedly a favourite, is 
produced by passing the hot globe from the blow- 
pipe over a plate of iron covered with minute frag- 
ments of broken glass, and causing it to adhere. 
After reheating the object is finished by the 
ordinary means. Cotton Glass.—This is obtained 
by projecting a jet of high-pressure steam or air 
against a surface of liquid glass, which is carried 
off by the current in sheets of extreme thinness. 
This is quite a new product, and, according to the 
author, appears called on to receive numerous 
applications. Lamp Wicks.—In Germany, wicks of 
spun glass are largely made, and present con- 
siderable advantages over cotton for the lighter oils 
or for alcohol. They are cleaner, more durable, 
and give a purer light. Artificial Eyes.—This in- 
dustry is described in detail in the book, to which 
we must refer those of our readers curious on the 
subject. Lastly, M. Henrivaux describes the pro- 
cess of MM. Feil and Fremy for producing rubies 
and sapphires, presenting the characteristics of 
natural stones, and actually employed in 1877 by 
jewellers and watchmakers. Visitors to the Paris 
Exhibition of 1878 will remember the beautiful 
masses o: crystals, which were really hard glass 
having an aluminium base. 

We have said enough in this review to show that 
the book of M. Henrivaux is alike of very high in- 
terest to the general reader and of great value to 
the manufacturer. Much labour has been devoted 
to its production, and the result is a book which 
must always rank as a standard volume. We trust 
that if—as should be the case—an English edition 
be prepared, the publishers will devote a little more 
care and money to giving the book a better appear- 
ance than the original volume possesses. 
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AVERY’S SELF-REGISTERING WEIGHING 
MACHINE, 

WE illustrate on the present page a very ingenious 
contrivance by which the weight indicated by the scale 
of a weighing machine is stamped upon a ticket without 
the necessity of its being read off by the man in charge. 
By this arrangement the frequent errors and conse- 
quent disputes, which arise from careless observations 
of the indications of the scale are avoided, while the 
operation of weighing can be entrusted to a man of 
small education and skill, all that is required of the 
attendant being that he shall move the sliding weight 
until the beam is balanced, and shall then pull the 
handle which actuates the stamping machine. The 
result is that the exact weight is shown in impressed 
figures upon a weigh ticket previously inserted in a 
stamping slide, and all possibility of mistake is avoided. 
In Fig. 1 there is shown the section of the upper part 
of the pillar of a weigh bridge with a part of the main 
slide. Upon this there moves the weight C, having a 
catch D intended to take into the notches cut in the 
upper edge of the slide, and which indicates tons. 
Within the weight C is a smaller one F, designed to 
indicate hundredweights, quarters, and pounds, and 
capable of being slidden forward to effect an exact 
balance. The ticket G is inserted at K (Fig. 2), and 
lies upon a die-plate which can be raised by a cam 
lever EK, to bring the ticket up to the figures. In the 
example before us the tons are marked upon the lower 
side of the main slide, and the hundredweights upon 
the subsidiary slide F. The quarters and pounds 
are not stamped, but their number is indicated by 
the position on the card of the figure signifying the 
hundredweights ; thus in the card shown in Fig. 5, the 
gross weight at the left-hand side is 15 tons 6 cwt. 
2qrs., and the tare, at the right, 8 tons 4 cwt. The 
ticket is so situated that the number of tons is always 
marked at the centre of its width, but the position of 
the figure representing the number of hundredweights 
varies with the position of the subsidiary slide. The 
operation of weighing is as follows: The weight Cis 
moved forward until the scale beam is overbalanced, 
when it is slidden back to the preceding notch and 
there fixed; the small weight F, which has been 
carried forward in the large one, is then moved along 
until a balance is obtained, after which the beam is 
locked by the lever J (Fig. 3) and the arm E is raised 
to effect the impression of the ticket. Messrs. W. and 
T. Avery, of Birmingham—the sole agents in this 
country of the inventor, M. Chameroy, of Paris—fit the 
registering apparatus to existing machines either of 
their own or other manufacture. 


ENGINES OF THE JAPANESE IMPERIAL 
TELEGRAPH MILLS. 

On the opposite page we illustrate a horizontal engine 

with surface condenser constructed from the designs, 

and under the supervision of Mr. George S. Brindley, 
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SELF-REGISTERING WEIGHING MACHINE, 
CONSTRUCTED BY MESSRS. W. AND T. AVERY, ENGINEERS, BIRMINGHAM. 
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at the Akatave Engine Works, Yeddo, Japan. The 
engine was executed entirely by Japanese workmen, 
and is intended for the copper sheet, tube and wire- 
drawing mills of the Imperial Telegraph Department, 
Yeddo. The cylinder is 20 in. in diameter by 42 in. 
stroke. The surface condenser is arranged tandem 
fashion, the air and circulating pumps being worked 
from a continuation of the piston-rod through the back 
cylinder cover. A feed-water heater is placed between 
the cylinder and the condenser, and the water from the 
hot-well, in passing to the boiler, is raised to a tempera- 
ture of about 150deg. Fahr. The governor, illustrated 
above, is of a design which has already proved to be 
very effective. It is loaded partly by a weight and 
ceed bya helical spring, and by means of the latter the 
oad can be regulated to suit various speeds. ' There is 





also an adjustment for altering the position of the piston 
valve ; on the top of the weight may be seen a hollow 








GOVERNOR FOR HORIZONTAL ENGINE. 
CONSTRUCTED AT THE AKATAVE ENGINE WORKS, YEDDO. 


ball, with a thread cut on the inside of its neck, and a 
corresponding thread on the top of the valve spindle, so 
that the piston valve can be raised or lowered to suit 
any cut-off. At the top of the valve spindle a small 
slot is cut, and a pin is made to pass through the 
hollow ball and slot, and thus the ball is kept from 
unscrewing, the pin acting asa lock. The valve works 
in a double ported cylinder so as to reduce the height 
of the lift. The governor normally runs at a speed of 
300 revolutions per minute, but can be adjusted to 
higher or lower speeds within certain limits. 








COMPOUND ENGINES OF THE S.S. 
“TARTAR.” 
Tue Royal Mail Steamer Tartar, which was added 
to the fleet of the Union Steam Ship Company during 
the present year (1883), was built by Messrs, Aitken 
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lin. in diameter, and placed at 14 in. pitch. 
tubes are packed with cotton packing and screwed 
ferules, and expose 5500 square feet of surface. The 
engines are fitted with two air pumps worked by rock- 
ing levers from the two crossheads, these pumps, whieh 
are single-acting, being 26 in. in diameter with 
2 ft. Gin. stroke. Their combined capacity is thus 
es that of the low-pressure cylinder. 

For circulating the condensing water two of Messrs. 
W. H. Allen and Co.’s centrifugal pumping engines 
are provided, one of these being sufficient forthe work, 
and the other being in reserve. The arrangement is 
such] that the change from one pump to the other can 
be made instantly, so that both may be kept in work- 
ing order. These centrifugal pumping engines are 
arranged to pump from the ballast tanks and bilges as 
well as from the sea, and in addition to these a large 
water ballast pumping engine is also provided. The 
centrifugal pumping engines, of which we have just 
been speaking, were illustrated on page 250 of our 
thirty-fourth volume. 

The crankshaft is built of Vickers steel and is 
174 in. in diameter, while the screw propeller is of the 
same material. The engines are fitted with Weir’s 
feed-water heater and with the air extractor of Mr. 
Archibald Thomson, the superintendent engineer to 
the Union Steamship Company. This air extractor 
we illustrated and described on page 523 of our thirty- 
fourth volume. 

A special feature in the fittings of the Tartar is the 
provision of hydraulic power for discharging cargo, 
weighing anchor, steering the vessel, discharging 
ashes, &c., the hydraulic gear employed being that of 
Messrs. Brown Brothers, of Edinburgh. Altogether 
the vessel is provided with seven hydraulic hoists 
fitted to her hatchways in the upper deck, while there 
are also two large and two small hydraulic capstans. 
These cranes and capstans, together with the hydraulic 
steering gear, are supplied with water by a pair of 
large” compound surface-condensing pumping engines 
situated in the main engine-room and connected with 
the main and donkey boilers. The noiseless working 
of these hydramlic lifting and hauling appliances is, 
apart from their other advantages, likely to insure 
their being received with favour on board a passenger 
vessel. 

The engines are supplied with steam at 901b. pres- 
sure by six single-ended boilers constructed entirely 
of steel, with the exception of the tubes, stays, and 
furnace fronts. [These boilers are flat-sided, and are 
each 10ft. long by 13ft. Gin. wide and 17 ft. 3in. 
high, and they each contain three of Fox’s corrugated 
furnaces 3ft. Gin. in diameter, with grates 6 ft. long. 
Each boiler also contains 234 tubes 6 ft. 10}in. long 
and 34 in. in diameter externally. Altogether the 
hoilers contain 378 square feet of grate surface and 
11,606 square feet of heating surface, of which $844 
square feet is tube surface. The ratio of grate to 
heating surface is thus 1: 30.7. The engines of the 
Tartar work up to 3558 indicated horse-power, and 
at the trial of the vessel on the measured mile at 
Stokes Bay a mean speed of 15.238 knots was obtained. 





ELECTRIC LIGHTING NOTES. 

LECENT experiments in lighting a sleeping car by the 
incaudescence light fed by a primary battery have 
shown the feasibility of the plan. A Holmes-Burke 
battery 4ft. long and Sin. square, by no means a large 
bulk, was found capable of supporting six 10-candle 
Swan lamps. The battery is patented, and we are 
not at liberty to state its precise ingredients ; but it 
is practically fumeless, and the waste liquor can be 
utilised. The sleeping car on a Midland express to 
Leeds was recently lighted in this way, and the jarring 
of the carriage did not interfere with the light at all. 
So promising was the experiment that several railway 
companies have agreed to give the system a trial. 

Mr. Lowdon, of Reform-street, Dundee, with the 
co-operation of the Northern Electric Light Com- 

any, of the same town, has just completed an instal- 
ation in the Mathematical and Natural Philosophy 
Department of the University College, Dundee. The 
current is derived from a compound-wound dynamo- 
machine manufactured by Siemens Brothers, and 
driven by means of an Otto and Crossley gas engine of 
six horse-power nominal. The current thus generated 
is sufficient to work forty 100 volt iIncandescence Swan 
lamps of the newest pattern in parallel are. For the 
lighting of the lecture-room twelve lamps are used, 
and there are twenty-three in the laboratories and five 
in Professor Steggall’s private room. When it is 
deemed necessary extra lamps or an are lamp (as may 
be required), can be thrown into the circuit. 

A meeting of shareholders is to be held at the 
Cannon-street Hotel, at noon to-morrow. to effect the 
amalgamation of the Yorkshire Brush, the Warwickshire 
Brush, the Ferranti and the Hammond Electric Light 
Companies. ‘he arguments, so far as they relate to 


the Yorkshire and Warwickshire Companies, provide 
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that the Hammond Company shall forego its rights 
upon such of their shares as it holds, and shall allot to 
them for distribution among their shareholders fully 
paid-up 5/. shares, in the proportion of one such share 
for every six 2/. fully paid-up shares of their own. 
The agreement with the Ferranti Company provides for 
the amalgamation of this company with the Hammond 
Company, in consideration of the issue to the Ferranti 
Company for distribution among its shareholders, of 
7200 ordinary shares of the Hammond Company, of 
the nominal value of 5/. each, to be issued as fully 
paid-up, and also of 16,000 fully paid-up deferred shares 
of the nominal value of 5/. each. These latter will 
only be entitled to dividend after 5 per cent. has been 
paid on the whole of the ordinary shares of the Ham- 
mond Company. The three companies about to be 
absorbed will transfer to the Hammond Company the 
whole of the their works and property, and the latter 
company will bear the costs of the winding-up. 








MODERN BLASTING AGENTS. 

AN interesting article on this subject appeared last 
week in our contemporary Jron. Want of space prevents 
us from reproducing it in extenso. We publish, however, 
an abstract : 

For many years the only explosive agent at command 
was gunpowder, and often the process of blasting was 
slow and unsatisfactory, particularly in wet or very hard 
ground. In course of time chemistry found the means of 
blasting in the wettest ground and hardest rocks. (uite 
recently a number of explosives of a far more powerful 
character than gunpowder have been produced, some of 
which have found their way largely into practice for 
blasting purposes. The tendency of invention has been 
to produce an explosive of greater potential energy than 
gunpowder, and which shall be practically safe. The 
successful attempts in this direction can be counted on 
the fingers’ ends ; they relate mainly to nitro-compounds, 
of which gun-cotton, dynamite, and lithofracteur are the 
chief. 

Although gun-cotton and kindred explosive agents 
possess a wide sphere of usefulness, especially with regard 
to military purposes, they are not adapted to mining 
operations. The rigidity of gun-cotton and_ similar 
cartridges is a great disadvantage in charging the bore- 
hole, the charge being liable to stick fast, and this has, in 
fact, been the cause of accidents. The plastic nature of 
dynamite and lithofracteur, on the contrary, permits of 
the cartridge adapting itself to any irregularities that may 
occur in the bore-hole, and so the operation of charging 
is facilitated and one great source of danger is absent. 
Hence the nitro-glycerine compounds are greatly pre- 
ferred to those explosives which in their nature are rigid 
and incompressible. As a natural result, and seeing that 
the power of well-made standard dynamite—that is, 
dynamite containing 75 per cent. of nitro-glycerine and 
25 per cent. of kieselguhr—is equal to that of pure com- 
pressed gun-cotton, dynamite, introduced first in this 
country in 1867, has taken a firm stand as one of the most 
practically useful explosive agents for industrial purposes. 
According to Sir Frederick Abel, the sale of dynamite 
was 11 tons only in 1867. The demand, however, rapidly 
increased, and 5500 tons were sold in 1877 from Nobel's 
dynamite factories alone, whilst in 1882 the consumption 
reached 9500 tons ; this, however, by no means represents 
the total amount of dynamite made and used. 

3ut although possessing many advantages, dynamite 
has two slight drawbacks. In the first place, it develops 
nitrous fumes after a shot has been fired, rendering close 
workings untenable for the time being. Thedevelopment 
of these fumes is due to imperfect combustion of the 
nitro-glycerine, and the energy developed by the explo- 
sion of the main bulk of the charge, so acts upon the un- 
consumed portion of the nitro-glycerine as to convert it 
into vapour, which mixes with the atmosphere, and, with 
the smoke from the fuze, hangs about the face of the 
work for a considerable time. This it is which causes 
the fumes which are detrimental to health, and which 
enforce idleness on the part of the miner while waiting 
for them to clear off. On the other hand, the use of 
lithofracteur is not accompanied by this disadvantage, for 
it does not develop any fumes by its explosion if properly 
used, as has been demonstrated by practical experience in 
its use. The reason of this is that, whilst lithofracteur 
contains a smaller percentage of nitro-glycerine than 
dynamite, it also contains other ingredients, which, while 
acting as perfect absorbents, assist also in the explosion, 
and enable every atom of the nitro-glycerine to be ex- 
ploded in the bore-hole, thus preventing any portion being 
projected into the airin the form of poisonous gas, the 
result of imperfect combustion. 

The second drawback possessed by dynamite is that its 
action, being exceedingly rapid, is more or less lecally 
intensified, producing a smashing, rather than a rending, 
effect on the rock. The rapidity of action is due to the 
fact that nitro-glycerine is the sole explosive, the develop- 
ment of the power due to its combustion being enormously 
rapid. Lithofracteur, on the other hand, consists of 
nitro-ylycerine combined with a large additional percent- 
age of other combustible and explosive absorbent media, 
and but a small proportion only of incombustible matter. 
The result is that the action and reaction of the in- 
gredients of lithofracteur are so nicely balanced as to 
cause a retardation of the explosion. In other words, it 
is slower burning than nitro-glycerine, just as large grain 
gunpowder is slower burning than rifle grain powder, 
although weight for weight they may both develop the 
same power, but with a different result. This retarda- 
tion causes lithofracteur to act with greater rending 
effect than in the case of other nitro-glycerine compounds, 
which havea smashing action. With lithofracteur the 








rock is not merely crushed to powder within a limited 
area around the borehole, but is rent and fissured—lifted, 
in fact—to a very wide extent, so that at each shot the 
miner gets much more ground. This has been proved by 
the use of lithofracteur, and the fact being recognised by 
practical men, it may be concluded that its merits only 
require to be better known for it to take its place with 
dynamite as a useful blasting agent. 


——————— 


THE HEATING POWER OF GAS. 
To THE Epitor oF ENGINEERING. 

S1r,—The very extended use which is now being mado 
of gas in place of coal or coke for all kinds of purposes, 
renders statements as to its available heating power of 
so great an importance to both private people and manu- 
facturers, that any facts bearing on this question should 
be read with interest ; and I therefore hope that several 
of your readers may be disposed to give us the benefit of 
their experience. For domestic purposes, as far as the 
cooking stoves, and water heater are involved, my ex- 
perience leads me to conclude that gas is as cheap as coal ; 
the power which we possess of lighting it just when wanted, 
and again dismissing this useful servant (turning it off) 
when no longer required, goes a long way towards counter- 
acting the frequently low duty obtained from it, as com- 
pared to its theoretical heating power. Even in some cases 
where the cost of gas for a given amount of work done 
may be greater than that of coal or coke, yet the gas may 
be justly preferred on account of its convenience and the 
great saving of dirt and labour. The great difference in 
the cost of heating water in an ordinary kettle and in an 
instantaneous water heater, is well pointed out in your 
able leader, but the maximum heat units obtainable from 
a cubic foot of gas seem to have been somewhat under- 
rated. The 262.5 units per cubic foot were, I believe, 
measured with a Centigrade thermometer, so that ex- 
pressed in Fahrenheit units they would be 472.5, but the 
theoretical duty of gas is, for 16 candle-power, about 650 
or 700 units Fahrenheit; and in the ‘‘ Spiral” water 
heater, which I have recently designed, I have obtained a 
duty of 562 units when heating water to 103deg., and 
over 600 units when heating water to 83deg., the initial 
temperature in both tests being 64 deg., the water being 
delivered in a perfectly pure condition, not having been 
in contact with the products of combustion. Again, in 
speaking of heating stoves acting by convection, a duty 
of only 2.4 units per cubic foot is mentioned, equal, say, 
4.3 Fahrenheit units. 

This, if correct, is certainly a very poor result ; in one 
of the tests which have been made with the *‘ Sanitary” 
stove, the fresh warm air alone which was discharged 
into the room represented a duty of 168 units per cubic 
foot of gas, viz., 1750 cubic feet of air were sent into the 
room at a temperature of 152 deg., initial temperature 
being 4345 deg., and the gas used 174 cubic feet per hour. 
The same gas also warmed the air in the room by con- 
tact with other heating surfaces than those which warmed 
the fresh air, and also by radiation from the argand 
burners (the light from which was available). I cannot 
agree with the statement that a gas stove, which would 
give a ‘‘smallsurface of intensely heated matter,” would be 
a desideratum ; cold draughts to the feet and an imperfect 
ventilation would accompany its use, the same as is uni- 
versally the case where the open fireplace only is used, 
and the heat would not be felt at any great distance off, 
thus rendering a portion of the room useless in winter, in- 
stead of making all parts of it equally warm and comfort- 
able, as a good stove should do. 

This is but the domestic side of the gas question ; some 
data as tothe money saving by using gas instead of coal, 
&c., in glass-burning works, for welding iron, &c., would 
be most useful and interesting. 

Yours truly, 
W. SCHONHEYDER. 





London, Noy. 6, 1883. 

To THE Epiror or ENGINEERING. 

Str,—Your article on this subject is not only mislead- 
ing, but calculated to do injury not only to myself, but 
to other makers of gas apparatus, and as a matter of 
justice I must desire that the matters there referred to, be 
made more clear and more correct. How the average of 
53.1 units of heat for each cubic foot of gas is obtained, I 
fail to see. There isno average result, nor can there be 
any when no notice is taken of the different capacity of 
the ovens tested. The test consisted of the heating of a 
certain bulk of water in a certain vessel, this of course in 
the ovens was heated solely by contact with the heated 
air. The quantity of air heated varied in one test from 
2268 to 5098 cubic inches ; in another from 3777 to 10,880 
cubic inches, and, taking into consideration some of the 
more elaborate arrangements, which you specify as giving 
the smallest duty, actually gave double that of those 
which your article would lead people to suppose are most 
economical. Given a definite gas consumption and a 
definite quantity of water to be treated in an oven, it is 
quite easy to see that the oven may be enlarged to such 
an extent that practically no duty whatever is obtained. 
In the tests as published no allowance is made for the size 
of the oven, and an oven capable of cooking, say, 1 ewt. 
of meat, was tested by work of the capacity of the 
smallest. The tests and results are as absurd as a com- 
parative test of the quantity of fuel necessary to get up 
steam in a 2 horse-power and a 200 horse-power boiler, 
no allowance being made for either size or capacity for 
work, 

You say a boiling apparatus by Messrs. Leoni gave 
262.5 units, and state that this may be assumed to be 
“ the maximum result it is possible to oltain.” If you will 
refer to the report of the British Association of Gas 
Managers, 1880, you will find there that one of my solid 
flame burners gave with an ordinary kettle 450 units for 
each cubic foot of gas, and again in the V'echnical Record, 
“ Journal of Gas Lighting,” Janygey 30, 1883, my instan- 
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taneous water heater gave from 505 to 540 units per foot 
ef gas, a duty more than double that which you state as 
the ‘* maximum result possible to obtain.” 

In your article it is stated that the ordinary burners for 
boiling kettles gave 144 units per foot, 4 thus demonstrat- 
ing the economical advantage of boiling over baking.” 
The only demonstration was that the heat for boiling was 
moderately utilised on the average, not more than three- 
fourths of it being wasted by the burners tested, and that 
the heat in the ovens was almost entirely wasted, owing 
to so minute a quantity of the space in the ovens being 
utilised. If the ovens had been worked up to their full 
eapacity, the results would have been the other way, and 
if the ovens had been empty all the heat would have been 
wasted,this latter would, following out the writer’s argu- 
ment ad absurdum, prove that all the heat in ovens was 
wasted, and therefore ovens were utterly worthless. 

In the apparatus for warming by radiant heat, the aver- 
age of 6.9 units, which you consider small, was taken at a 
distance of 18 in. from the face of the fire and no allow- 
ance is made for the reduction in results as the square of 
the distance. If thisis worked out the units of heat ob- 
tained as actual duty will be found extremely high. The 
stoves heating by convection were tested for 15 minutes 
only, and one weighing 12 Ib. was tested at the same time 
and in the same way as one weighing nearly 2cwt. The 
latter, of course, never got warm enough to give any duty 
at all until after the test was stopped, and the lightest, 
smallest, and most wasteful gave, in a 15-minute test, 
the highest duty. Inthe section of heating stoves the 
writer of the article states that the medal was awarded to 
J. Wright and Co., Birmingham, the fact being that five 
medals were awarded, and out of the five, two—one 
silver and one bronze medal were awarded to myself, and 
one bronze medal only to J. Wright and Co, 

The deductions as to the amount of heat utilised in the 
best cooking apparatus are based on figures which I have 
shown te be erronecus, as no actual working test was ever 
applied and only a minute proportion of the actual power 
was used in any case. 

The fact that in the water heater the ‘* products of com- 
bustion came away nearly culd,” proves nothing whatever 
as to available duty, as if the heater is not correctly propor- 
tioned, it is possible, by drawing a great excess of cold 
air through the apparatus, to waste almost any amount 
of the heat without getting the products of combustion 
more than gently warm when they leave the apparatus. 

THos. FLETCHER. 

Museum-street, Warrington, November 7, 1883, 


HARBOURS OF REFUGE. 
To THE EpiTorR OF ENGINEERING. 

Sm,—When statements or arguments that are sup- 
ported by figures are to be of any value it is absolutely 
nceessary that those figures should be correct. It is not 
merely sufficient to say that they are given on so and so’s 
authority, the writer should satisfy himself that such 
figures are to be relied on. Lord Beaconsfield once said 
that there was nothing so fallacious as facts—except 
figures—and certainly your correspondent, Mr. Yuill’s 
figures are most fallacious. The length of pier required 
to enclose 140 acres at Peterhead, according to the plan 
you published on the 17th of August, is 1400 yards, instead 
of 1000 yards as Mr. Yuill states ; again, the length re- 
quired at Filey to inclose the same area, according to your 
plan, works out to 2240 yards instead of 4900 yards. These 
tigures I have checked by drawing the piers on a large- 
scale Admiralty chart. The measurements have been 
taken from low water mark to compare with Mr. Yuill’s 
Table. Further, Mr. Yuill ought to know that halving 
the length does not equal halving the depth, since an in- 
crease of depth means also a corresponding increase of 
breadth, whereas an increase of length does not. Put 
into mathematical terms this means that the contents of 
a pier, t.¢., its cost, varies directly as its length, but more 
nearly as the square of its depth. This is really true as 
regards the cost of deep water piers, even if there were 
little increase in the breadth, as at Dover, simply because 
the expense of deep water foundations is so much greater. 

That the harbour proposed by Mr. Yuill would be a 
very expensive one is clearly shown in the annexed Table, 
even without assuming any extra expense, for the work in 
deep water, and it is evident that both designs for Peter- 
head would be very costly compared with Filey and 
Warkworth. In taking the cubical contents of the piers 
I have allowed for an ordinary deep water pier section for 
the superstructure on arubble base, and have allowed no 
extra quantity in any case, except the additional section of 
base required for the deeper water. If allowance be made 
for the extra strength of work required by reason of Peter- 
head being in a more exposed situation than either of the 
English harbours it would probably be found that Mr. 
Yuill’s scheme would cost more than twice as much per 
acre as either Warkworth or Filey. 
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For the sake of comparison I have also put in the Table 

the engineer’s estimates for the different proposals, except 
in the ease of Mr. Yuill’s design, for which no estimate is 
given. Those for Filey and Warkworth are taken from 
your article of the 17th of August last, while that for 
Pasthaad I have obtained from the report of the convict 
labour committee from which you state the plan was 
taken. 

Mr. Yuill’s other arguments are alsoweak. Peterhead 
is on a headland, and too far east to be of real service to the 
passing trade, even though it is halfway between the 
Forth and Cromarty, or the Orkneys. As for its being a 
large fishing station, that is no reason for making a 
harbour of refuge except for fishing boats, and I quite 
agree with him as to the necessity of a harbour for this 
purpose at Peterhead. Mr. Yuill also takes a wrong 
view on the coal business, in the event of a fleet of 
steamers—and sailing vessels need not be considered— 
taking refuge or running in short of coal, proximity to the 
source of supply is a great point, especially for a naval 
station. A harbour of refuge ona large scale may be 
made at Peterhead; very probably if one is made any- 
where on the east coast of Scotland it will be there, not 
so much on account of its merits as owing to the perse- 
verance and clamour of its supporters. 

Yours truly, 

November 5, 1883. C.E. 








ELECTRIC LIGHTING AT THE FISHERIES 
EXHIBITION. 
To THE Epitor OF ENGINEERING. 

Sir,—We notice in your last week’s issue that you find 
fault with the running of the compound engine we had 
working in the electric light shed at the Fisheries Exhibi- 
tion. Permit us to say that it was also unsatisfactory to 
ourselves, for the reason that the duty was so heavy that 
the governors could not come into operation and the 
speed of the engine would of course under these circum- 
stances fluctuate with the steam pressure. It is right to 
explain there was no more floor space for fixing dynamos 
to the other engines, and consequently the electrical engi- 
neer had to place them where he could. 

The twoother engines working at this Exhibition, which 
were provided with automatic gear, had sufficient margin 
of power that the governors were in operation, and these 
gave entire satisfaction. These governors are of the same 
type as on the compound engine. 

As far back as 1874 at the Exhibition held at South 
Kensington, we were requested by Mr. Bacon, the then 
engineer in charge, to run his line shafting at exactly 100 
revolutions, and he wanted it to run regularly whether 
the duty was off or on. It had to drive a large French 
printing machine, and under the conditions above named 
we ran it within 1 per cent., and were congratulated by the 
engineer. Also at the Crystal Palace Electric Light Ex- 
hibition our engine was selected by the Scientific Com- 
mittee to carry out their tests. We now hold a letter from 
them thanking us for the loan of the engine and stating 
that it ran remarkably well and steady under all condi- 
tions and that they were very pleased. We have limited 
ourselves to exhibitions in public, but wecould give many 
more instances where our governors effectually control 
the engine. Yours faithfully, 

Davey, PAXMAN, AND Co. 

The Standard Iron Works, Colchester, Nov. 7, 1883. 








ELECTRIC LIGHT ENGINES. 
To THE EpiToR OF ENGINEERING. 

S1r,—It is stated to-day, on no less authority than that 
of ENGINEERING, that dynamo-electric ‘‘ machines running 
at 600 or 700 revolutions per minute cannot well be driven 
direct,” and an ingenious method of surmounting the as- 
sumed difficulty is illustrated at the same time. 

It has not suited us to bring prominently before the 
public, as yet, the results attained in driving dynamos 
by the Willans engine, and we cannot complain that what 
is not known is not spoken of, but as so definite a state- 
ment has been made, perhaps you will kindly allow us to 
refer briefly to the subject. 

The engine which lights our machine shops is an 
ordinary Willans compound launch engine, and as the 

3urgin machine which it drives is necessarily driven by a 
belt, there is no occasion to run the engine fast. It runs 
therefore at less than 400 revolutions, or considerably 
below its normal speed as a boat engine. We have, 
however, another and smaller compound engine coupled 
direct to a 100-light Siemens machine. This runs for the 
particular purpose required at 600 revolutions, and for 
the satisfaction of the purchasers it was last week run at 
that speed continuously for ten hours every day, and it is 
certain that it might equally weil have been run con- 
tinuously for the whole week, day and night, without 
stoppage. It required and received no attention beyond 
set Sm the one impermeator once in from six to ten 
hours, and putting a little oil in the crank chamber once 
daily. At the end of the week the bearings showed no 
sign of wear, and will not when they have done the same 
work for months. There was no noise and no vibration, 
and would not have been had the speed been even largely 
increased. The weight of this engine is about 1} cwt. It 
requires no flywheel, and it possesses the advantage of 
being convertible, by merely shifting a lever, intoa simple 
engine. It then takes the steam directly into the low- 
pressure cylinders, and will give out the same power as 
before at a very much reduced pressure—a considerable 
advantage if, from any cause, the usual pressure of steam 
should not be available. When working compound the 
consumption of steam is extremely small. 

Last winter we made a special engine which ran at 
1100 revolutions with smoothness and quietness. But we 
had no sooner achieved this than we found an evident 
turn in the general feeling on the subject in favour of 








lower-speeded machines, and now, as it appears to us, the 
tendency is either to use machines running so fast (1500 to 
2000 revolutions) as to put direct driving practically out 
of the question, or to woik at speeds such as 600 or 700, 
which can easily be dealt with by the ordinary and well- 
tried types of the Willans engine. We have some engines 
here now just completed for the English Admiralty designed 
to drive direct at 550 and 600 revolutions, and we find that 
in that quarter at least the tendency is towards the adop- 
tion of still lower speeds. 
We are, Sir, your obedient servants, 
WILLANS AND Rosinson. 
Ferry Works, Thames Ditton, November 3, 1883. 








LIGHTING THE INTERIOR OF BOILERS. 
To THE Epitor or ENGINEERING. 

Str,—On account of the novel application, and as we 
think it will interest many of your readers, we take 
the liberty of informing you that we have demonstrated the 
possibility of lighting up the interior of our steam boilers 
with electricity. 

Having adopted for some of our sectional boilers on 
Root’s and other systems, reservoirs of considerable 
diameter within which are placed deflectors for separating 
the steam from the water, which circulates throughout 
the system, we thought it would be instructive to 
render visible the action which goes on. The application, 
which has been carried out by our engineer, Mr. Lane, 
with whom the idea originated, is perfectly successful, 
the cascades, currents, and miniature whirlpools being 
clearly observed. 

We think the system of lighting up steam boilers very 
important to the world at large, as the cause of priming 
and most effective mode of separating the steam from the 
water, may in that way be more thoroughly investigated. 

We shall be pleased to show our arrangements by ap- 
pointment to all interested. 

Yours faithfully, 
Pro the Patent Steam Boiler Company, 
T. W. Lapworts, 
Manager and Secretary. 
The Sectional Boiler Works, 28, Heneage-street, 
Birmingham, November 5, 1883. 


NEST GEARING. 
To THE EpiTor or ENGINEERING. 

S1r,—In your issue of October 26, you publish under the 
title of ‘‘ Nest Gearing,” a paper by Professor Fleeming 
Jenkin, describing a new mode of transmitting motion b 
means of friction rollers, the finishing sentence of shiek 
runs thus: ‘‘ There is still one important point to decide, 
and that is the question of durability ; the rollers are sure 
to wear, and it remains to be seen what would be the best 
material for them, anal whether they should run dry or with 
oil.” As chief of the workshops of Messrs. Ganz and Co., 
here, I am pleased to be able to answer Professor Jenkin’s 
questions, since quite similar mechanisms, as illustrated in 
his paper in Figs. land 2, have been executed in the 
ring-roller mills made by this firm under Mr. Mechwort’s 
patent for years, and although the mechanism is in this 
millemployed to produce the necessary pressure between 
the rollers and to relieve the bearings, the mode of action 
is identical. We make all rollers of chilled cast-iron, and 
the ring of Bessemer steel, while tallow is used as lubri- 
cant, and mills of this type, which were illustrated in 
ENGINEERING, in vol. xxxi., pages 488 and 489, have been 
running for years without any appreciable wear. 

Yours sincerely, 
ALFRED GUHRAUER. 





Budapest, October 29, 1883. 








THE GJERS SOAKING PITS. 
To THE Epiror OF ENGINEERING. 

Str,—As probably many of your readers take an 
interest in the economical manufacture of steel, I beg 
leave to draw your attention to the following letter 
written by Mr. W. W. Scranton, President of the 
Scranton Steel Works, United States, which appeared in 
the Engineering and Mining Journal of New York, pub- 
lished on the 29th of September last, as follows: 


‘* THE GJEeRS SOAKING Pit aT THE WORKS OF THE 
SCRANTON STEEL COMPANY. 
“Editor Engineering and Mining Journal. 

“*Sir,—At the request of my friend, Mr. John Gjers, 
of Middlesbrough, England, and as marking a distinct 
advance in our American rail mill practice, I take great 
pleasure in informing you that Mr. Gjers’s soaking pits 
have been in constant use at these works since Sep- 
tember 3. During that time we have rolled about 80 per 
cent. of our ingots directly from the pits without other 
heating, into 120 ft. flange rails, weighing mainly 67 lb. 
to the yard. Weare at present rolling about 85 per cent. 
and upward of our ingots directly from the pits into 120 ft. 
rails, weighing 70 lb. to the yard. With the pits we run 
one heating furnace, most of the time days only, to work 
up cold ingots, &e., which may accumulate from any of 
the ordinary causes. We find that with four-rail ingots 
six pits are easily good for about 150 tons of rails per turn. 
We are informed that what we are now doing has not 
yet been done as regular work anywhere else, either in 
Europe or here. 

** Respectfully yours, 
**W. W. Scranton, President.” 

Mr. Scranton is perfectly right in stating that his are 
the first works where four lengths of steel flange rails have 
been rolled direct from the ingot out of the soaking pits 
continuously for a month, and the result is due to his 
quick appreciation of the advantages, and to the energetic 
— of the system. I feel sure that Mr. Scranton 

ill be rewarded by a still better result in percentage as 
his people get more accustomed tothe new mode of work, 





and that he will be able to roll 95 per cent. of his make 
through the pits instead of the 85 per cent., which he had 
arrived at after the first four weeks’ work. 

Other American works, such as the ‘‘ Edgar Thomson ” 
andthe ‘‘ Cambria,” will very soon (if not already) have 
the system at work, but for blooming only as they at pre- 
sent, are not rolling off. 

The above letter will, however, establish the fact that 
wherever it is feasible or advisable to roll off into long 
lengths of flange rails from one heat, the same result can 
be obtained by the use of the soaking pit without any 
heating at all. 

Those gentlemen who visited the Darlington Steel Com- 
pany’s works during the recent meeting of the Iron and 
Steel Institute, witnessed the direct rolling of single 
length double-head rails from the pits, and will, I feel sure, 
admit that it was done easily and practically. Nearly 
80,000 tons of ingots having now been passed throug! 
these pits and bloomed, of which several thousand tons 
have been rolled direct into rails. The light machinery 
at the Darlington Works dves not permit of long lengths 
of flange rails being rolled direct from the pits, but the 
Mossbay Iron and Steel Company have repeatedly proved 
that they are able todo it, and they are now preparing to 
carry out the system on a proper scale. At West Cum- 
berland Steel Company’s works, Mr. Snelus early took 
advantage of the system, and has been continuously 
blooming from the pits for more than twelve months, and 
has passed more than 75,000 tons of ingots through the 
pits. At Middlesbrough the North-Eastern Steel Com- 
pany have satisfied themselves that they can easily roll 
off, and are now beginning to carry out the system. 

In Belgium, at the works of the Société John Cockerill, 
Seraing, under the management of Mr. Greiner, 96 per 
cent. of the make is now regularly bloomed from the pits. 
In France the firm of De Wendel will shortly have the 
pits at work, andin Germany at least two works are at 
present building soaking pits. In Austria Mr. Kupel- 
wieser has been for some months putting his soft steel 
ingots for plates through the pits, aud rolling them into 
slabs without any heating, and he is about completing and 
starting a new rail mill, which will be worked entirely 
from pits. The Steel Company of Scotland are applying 
the system to their Siemens-Martin ingots for plates, and 
will be at work on a large scale before long. 

It will thus be seen that the system is making sure pro- 
gress, but prejudices have to be overcome, and will 
certainly give way wherever the system is properly under- 
stood and carried out. The economy of the system has 
now been thoroughly proved. The saving will, of course, 
vary in different works according to circumstances, but 
the following data will enable any one to estimate it in 
his own particular case. The furnace coal, whatever it 
may be, will of course be saved. 

As to saving in yield of steel, it is now well proved 
from numerous experiments, lately verified by Mr. 
Greiner, of Seraing, that the loss of weight from the 
ingots out of the mould to the bloom after it leaves the 
rolls, is about 4 per cent. when the ingot has been treated 
in the soaking pit. It has also been proved that there is 
a further loss of nearly 4 per cent. in the finishing rolls, 
so that, working with the pits, the blooming means a loss 
of $ per cent. and rolling into rails direct means a loss of 
nearly 1 per cent. of steel. 

Now I take it that when heating furnaces are used the 
loss in blooming is seldom less than 24 per cent., and the 
loss in rolling direct from one heat not much less than 
3 per cent., so that the use of the pits means a saving of 
something like 2 per cent. of steel. 

As to labour, it will be noticed from Mr. Scranton’s 
letter that six pits for four rail ingots are quite equal to 
preparing 150 tons of ingots in twelve hours ; to work this 
quantity and probably 30 per cent. more, the men re- 
quired are; 


One man, say at 5s. = 5s. 
Threemen ,, 4s. = 12s. 
One boy » ee: = Se. 

19s. 


or about 14d. per ton on 150 tons, and under favourable 
cireumstances this can be materially reduced. Then 
comes the items of repairs of furnaces as compared with 
soaking pits, and I can point to the experience at the 
Darlington Steel Works, where a ‘set of eighteen pits were 
started thirteen months ago; through these pits more 
than 60,000 tons, representing about 120,000 ingots, have 
been passed. They are at work at present and likely to 
last for a considerable time, having practically had no 
repairs except, what is given them occasionally while in 
regular work, by balls of fireclay dabbed into cracks or 
hollows in the brick walls of the pits by the men who 
work them. 

Hoping I have not trespassed too much upon your 
valuable space, 

I am, Sir, yours respectfully, 
JOHN GJERS, 
Middlestrough-on-Tees, November 6, 1883, 








THE ST. GOTHARD RAILWAY.* 
On the Construction and Working of the St. Gothard 
Railway. 
By Herr E. WENDELSTEIN, of Lucerne. 

Iris proposed in the present paper to give some par- 
ticulars as to the general construction and working of the 
St. Gothard Railway, exclusive of the great tunnel which 
was dealt with in a former paper.t 

I. General Design.—The line from Lucerne to Brunnen 
need not be specially described. Eventually a new line 
will be carried from Lucerne along the shores of the lake 








* Paper read before the Institution of Mechanical En- 
gineers at Liége. 
+ See ENGINEERING, vol. xxxv., pages 130 and 152. 
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to Immensee ; but at present a detour is made by the lake 
of Zug. From Brunnen the line is carried parallel to the 
well-known piece of road called the Axenstrasse, along 
the eastern shore of the Bay of Uri. The limestone peaks 
here sink at avery high angle into the lake, and send 
down several torrents which in flood time carry immense 
quantities of stones and mud. In some cases the line is 
taken across these torrent, beds on a solidly built embank- 
ment, with a wide epen span in the centre. In others it 
is carried under the torrent in a short tunnel. There are 
on the whole eight tunnels between Brunnen and Fliielen, 
occupying 5.3 km. (3.3 miles) out of the whole length of 
11 km. (6.9 miles). When in the open the line is chiefly 
carried on a terrace cut along the steep face of the cliffs. 
From Fliielen to Erstfeld the valley of the Reuss has 
the usual flat bottom of a glacier valley, and the construc- 
tion of the line offers no difficulties. At Erstfeld the 
mountain section begins ; the valley narrows to a gorge, 
and its bottom rises by a succession of sharp ascents 
to the level of Géschenen. It was of course necessary 
that the railway should follow this rise, and that the 
trace should be sochosen as to minimise the dangers to 
which the working of an Alpine railway is always ex- 
posed. The chief of these dangers arise from the 
avalanches of earth and stones, which slide from the 
mountains into the valley, the fall of rocks from the clitfs, 
and the irruption of torrents in flood-time. Owing to 
these causes the ground at the bottom of the valley is 
always in danger of disturbance, and thus differs widely 
from the circumstances of non-mountainous regions. 
These facts seemed to point to the desirability of using, 
between Erstfeld and Amsteg, the right bank of the 
Reuss, where there is a tract of gently sloping and culti- 














vated ... .d, instead of the left bank, which is an unbroken 
range of steep cliffs. Above Amsteg, on the other hand, 
the most favourable ground is on the left bank as far as 
Pfatfensprung ; while at Amsteg itself the narrow ravine 
of the Maderanerthal cuts into the main valley. The 
railway, after passing through a short tunnel, is carried 
over this ravine by the Karstellenbach viaduct of two 
spans, and then, after crossing the Reuss, leads past the 
station of Gurtnellen to the Pfaffensprung tunnel; the 
line so far being tolerably straight, and the gradient not 
above 1 in 50. 

From hence to the north portal of the great tunnel at 
Goschenen there is a vertical rise of 330 m. (1080 ft.) with 
a horizontal length of 6700 m. (22,000 ft.) A gradient of 
1 in 20 would therefore have been necessary if the railway 
had been taken straight up the valley. The maximum 
gradient fixed for the line was however 1 in 40; and some 
artificial lengthening was therefore a necessity. No 
lateral valleys offered themselves for the purpose, as on 
the Brenner and Semmering lines; and the choice there- 
fore lay between employing zigzags like those of an ordi- 
nary mountain road, or spiral tunnels driven in the side of 
the valley. Another solution, which offered special 
advantages from the point of view of economy, was to 
concentrate the rise in a few inclines of steep gradient, 
which would have been worked by rack locomotives like 
those used on the Rigi Railway and‘elsewhere ; but it was 
considered that the St. Gothard line would then have been 
placed at a disadvantage towards its competitors, as re- 
gards capacity for traffic, and would have forfeited the 
character of a great international line of communication. 
The spiral tunnels were on the whole preferred ; and the 
first of these is the Pfaffensprung tunnel of 1500 m. 
(1640 yards) length. Above thisthe nature of the ground 
about Wasen enabled three lines to run parallel to each 
other for about 2km. (1.2 mile); and advantage was taken 
of this to construct a gigantic zigzag, of which the arms 
were united by curves of about 300 m. 330 (yards) radius. 








As there was not room to make these curves in the open 
they were for the most part constructed in tunnel. ; 

By means of this zigzag and the Pfaffensprung spiral 
tunnel, the line reaches such a height that it is only 
necessary, thenceforward to follow the line of the valley 
in order to obtain the proper level at Gischenen. The 
total length of the line as laid, from the entrance of 
the Pfatfensprung tunnel to that of the great tunnel, 
is 14,700 m. (9.13 miles), as against 6700 m. (4.16 miles) the 
horizontal distance. 

On the southern side of the great tunnel the ground was 
more favourable for the railway, except at three points, 
namely the gorges of Stalvedro, Dazio, and Giornico 
where the bottom of the valley falls rapidly in a sort of 
step. The first of these is the shortest, and it is avoided 
by means of a tunnel on the right bank of the Ticino 
without any special lengthening of the line. At Dazio 
however, there is a fall of 160 m. (525 ft.) in about 2000 m. 
(6550 ft.); and it was necessary therefore to lengthen 
the line about 4000 m. (13,120 ft.) if the railway was not 
to reach Faido at a great height above the floor of the 
valley. The steep cliffs on each side forbade the con- 
struction of zigzags as at Wasen ; and the lengthening was 
accomplished by two spiral tunnels, each 4500 m. (1650 
yards) long. The first is on the left bank, at the entrance 
of the gorge; on emerging from it the line crosses the 
river by a lofty viaduct to a sort of terrace on the right 
bank, which leads it to a second tunnel at the exit of the 
gorge. 

Zoe at Giornico there was a fall of 117 m. (384 ft.) in 
a length of 700 m. (2800 ft.), and hence a lengthening of 
the line by 4100 m. (13,400 ft.) became necessary. It was 
at first proposed to effect this by a long zigzag; but it 
was found that this would actually cost more than the 
spiral-tunnel method, on account of the torrents which 
poured down the left-hand slope, where the line must 
have lain, and which in flood-time were exceptionally de- 
structive. The railway is therefore taken partly in 
terrace, partly in the open, through the gorge, and just at 
its exit passes through two spiral tunnels in rapid suc 
cession, each of them about 1400 m. long (1650 yards), 
From thence, by adopting a slightly steeper gradient, 
namely, 2.7 per cent., or lin 37, the line was able to 
follow the fall of the valley to Biasca, where it loses the 
character of a mountain railway. 

II. General Construction.—The line is of normal gauge 
(4 ft. 8$in.) The maximum gradient is 2.7 per cent. (1 in 
37) onthe mountain section, and 1 in 100 on the valley 
section. The minimum radius for curves is 300 m. 
(328 yards) ; and the stations are so placed as to lie always 
ona straight section. The main point of importance in 
laying the line was to secure it against avalanches, falls 
of stones, and torrents. In general this was accomplished 
by the position chosen for the line ; but where this was not 
possible, works of protection were resorted to. Inthe most 
dangerous places tunnels or galleries were constructed, and 
torrents were crossed by lofty bridges of great span. In 
less perilous places embankments or loose walls were 
erected above the line, as a protection against stones 
and snow. The width in cutting at rail level is 7 m. 
(22 ft.) with flat slopes of 1 to 14: but in cuttings between 
rock walls under 3m. high (10ft.) the width was nar- 
rowed to 6.60 m. (21.6 ft.), whilst the deeper rock cuttings 
were widened to a maximum of 9 m. (25.9ft.) The walls 
were vertical, where the nature and bedding of the rock 
permitted ; but if this showed signs of weathering it was 
cut toa slope of 1to1. In loose earth, slopes ofl to 14 
were frequent ; but in firmer soil, such as old moraines, 
1 to 1 was considered sufficient. Such slopes were planted 
with diagonal lines of fascines to prevent waste of the 
surface, and this with great success. When loose earth 
lay over the rock, on a slope above the line, it was kept 
back by a retaining wall, as shown in Fig. 1. 

The embankments were made usually to a slope of 1 
to 14, sometimes to aslope of 1 to 1}. ‘The latter, where 
stone was plentiful, were faced with a layer of rubble 
0.60 m. thick (2 ft.) In some cases the downhill side of 
the embankment was formed entirely of packed stone, 
rising sometimes to a height of 20m. (65ft.) In other 
cases walls of loose stone laid in courses at a steeper angle, 
say 1 to 2, were employed. In special cases, where the 
hillside was very steep, and the bedding sloped down- 
wards and outwards, as in Fig. 2, vertical retaining walls 
were built, backed up with rubble, and the line was laid 
on the top. 

Where the height of the walls became excessive, arched 
viaducts were adopted, with spans varying from 71m. to 
14m. (23ft. to 46ft.). The piers of these were often 
founded on isolated points of rock standing out of the 
drift. In other cases they were built on the solid rock. 
Fig. 3 shows a section and cross-section of such a viaduct, 
where the fall sideways was too steep to allow of an ordi- 
nary culvert. Where the foundations were bad for piers, 
or the height too great, iron bridges of greater span were 
resorted to ; but these generally had a row of masonry 
arches at eachend. The section (Fig. 4) of the Kirstellen- 
bach viaduct already mentioned, is a good example of this 
construction. The kind of girder adopted was decided by 
local conditions, so as to be most convenient for the putting 
together in place and the final erection. 

The ballast has a thickness of 0.35 m. to 0.40 m. (13.8 ins 
to 15.8in.), and in the cuttings of 0.50 m. (19.7in.) The 
width at the level of the rails is 3.40 m. (11.15 ft.) in the 
valley section, and 3.60m. (11.81 ft.) in the mountain 
section. Where stone was plentiful the sides of the 
formation were formed of loose rubble walls. 

The permanent way consists of steel rails 36.60 kg. per 
per millimetre run (721b. per yard). The length of the 
rails 8m. (26.24ft.) They are fastened by dogs to 
sleepers, 2.40m. by 0.24m. by 0.15 m. (8.2 ft. by 9.41 in. 
by 5.9 in), and placed 0.91 m. apart on the valley section 
and 0.81m. apart on the mountain section. (3 ft. and 
2ft. 8in.) On the latter the sleepers are of oak and larch, 
on the former of fir and pine. On the north side they are 
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pickled with chloride of zinc, on the south with sublimate , ge 
| number from October, 1879, to October, 1880, was 10,757. 


of mercury. 


All the stations on the mountain section are provided | 
with water tanks, which, except in two cases, are sup- | 


plied by streams without the aid of pumps. Every station 
is supplied with home and starting signals connected with 
the points, and also with distant signals. The line is 


the end of the work in 1881 was still 9373; the average 


It is rather the great number of special works than their 
size or importance which is the feature of this line. 


| Amongst these may be specially mentioned the host of 


fenced throughout, a measure rendered necessary by the | 


number of cattle which are pastured along the route. 
Some statistics of the construction of the line may be 
given here. The length, exclusive of the great tunnel 
and the valley section on the southern side, is 160 km. 
(100 miles). It was finished within three years, at a cost 


below the figure of 67,392,000 francs (2,695,680/.) which | 


had been estimated. The excellent stone of the moun- 
tains passed through proved of great use for the immense 
quantity of masonry required on such a line. The fears 
which had been expressed, that it might be difficult to 


find sufficient men to do the work required at a given | 


point and at a given time, proved groundless, chiefly be- 
cause Italy furnished an almost boundless supply of rail- 
way workmen, and also because few other lines were in 
progress at the time when these approaches were under 
censtruction. The number of men employed daily, which 
at the commencement of the work in 1879 was 1554, 
reached in August, 1880, its maximum of 14,459, and at 


tunnels, which were estimated to cost a total sum of 
30,266,173 francs (1,210,647/.) Including galleries, there 
were fifty-one tunnels (besides the great tunnel), having 





| 
| 


a total length of 24,208 m. (15.1 miles.) The cost was | ; 
| water pressure acting constantly upon the small annular 


therefore on an <a 1250 francs per metre run 
(451. 7s. 6d. per yard.) The more important of these are 
as follows: 


Name of Tunnel. ne 
Oelberg, at Brunnen 1941 2133 
Monte Cenere ‘ ae 1673-1880 
Naxberg, at Géschenen ... i 170 1717 
Freggia Spiral Tunnel, above 
Faido _.. = if a 1569 1716 
PratoSpiral Tunnel,above Faido 1559 1795 


Travi Spiral Tunel, above Gio- 


nico — axe asi Pee 1547 1692 
Piano Tondo ‘Spiral Tunnel, 

above Gionico ... as a 1508 1649 
Pfaffensprung Spiral Tunnel, 

below Wasen ae ; 1476 1614 





The part of the line which lies in the open has‘a length 
of 135.5 kilos. (84.2 miles), and was estimated to cost, 
exclusive of permanent way, 27,125,827 francs (1,085,034/.), 
or 201,767 francs per kilometre (12,873/. per mile). The 
actual cost, however, was less. In this length there were 
969 bridges and other works of construction, which re- 
quired 295,440 cubic metres (386,435 cubic yards) of 
masonry. This includes 223 bridges and culverts made 
in iron to a weight of 6634 tons. Out of the cuttings 
there were taken 4,827,450 cubic metres (6,314,315 cubic 
yards) of earth and rock, most of which was employed for 
the embankments along the line. Great part of the exca- 
vation was of stone sufficiently good to be employed for 
the rubble used in facing the slopes and building the 
retaining walls, the amount of which was 205,000 cubic 
metres (268,140 cubic yards). This amount was partly 
supplied by the boulders which were met with along the 
line. 

The most important of the iron bridges are given in the 
following Table : 





Weight of 








Span. Iron. 
Name of Bridge. 

No. Metres. Feet. Tons. 

Inschi Reuss 1 77 334 
Mittlere Reuss 1 65 233 
Goschenen Reuss 1 65 238 
Polmengo ‘ 1 65 238 
Kiarstellenbach 2 48 268 
3renno P 2 50 240 
Zgraggenthal ae 3 30 150 
Ober Mayen Reuss... 1 33.6 142 
Travi .. , a 1 48 140 
Kellerbach 2 31 144 
Wattinger .. aa 1 44.8 143 
Rohrbach (arched) .. 1 55 120 





III. Tunnelling.—With reference to the spiral tunnels, 
the writer proposes to confine himself to a description of 
the Pfaffensprung Tunnel, the lowest on the northern 
side. This tunnel, which is 1460 m. in length (1600 yards), 
is remarkable as having been driven chiefly by the Brandt 
drill, which is a rotary drill worked by hydraulic power. 
This drill has since been employed with great success at 
the eastern end of the Arlberg Tunnel. 

The apparatus required for the Brandt drill consists of 
two high-pressure pumps with differential pistons, driven 
by a turbine; of an accumulator; and of a regulating 
valve, intended to regulate the pressure and prevent 
shocks, both within the drill itself and in the pipe leading 
to it. This pipe is of wrought iron 388mm. in diameter 
(14in.) The joints are made by screwed sleeves, Fig. 5, 
which pass over the ends of the pipes. A copper ring is 
fitted between the ends, each of which is brought to a 
sharp edge entering a groove in the copper. he ends 
being screwed left and right-hand respectively, the 
tendency of the sleeve is to draw the two ends together, 
thus causing them to bite into the copper and make a 
firm joint. The pressure is 80 to 100 atmospheres, or 
from 1200 Ib. to 15001b. per square inch. 

The machine itself is shown in Figs. 6 to 8 in elevation, 
longitudinal section, and plan. 

A socket piece G, which is movable about a piece con- 
nected to a horizontal shaft N, carries the boring cylinder 
O. Within the cylinder is a hollow plunger I, which is 
pushed forwards by the pressure, and forces against the 
rock a steel drill M, Fig. 6, keyed to the piston rod Q. 
The total pressure on the drill is from 10,000 kilos. to 
12,000 kilos. (22,000 lb. to 26,000]b.) To the socket G are 
attached two small hydraulic motors D and E, of about 
13 horse-power each; these actuate by cranks a shaft 
carrying a worm. This worm gears with a worm- 
wheel H, turning loose upon the cylinder O. The wheel 
H is solid with the outside cylindrical casing P, Fig. 7, 
on which slide the piston-rod guides; the rotation of the 
casing by the wheel H accordingly turns the piston and 
piston-rod, and therefore the drill itself, at a speed of 
seven to ten revolutions per minute. 

The shank of the drill is of steel, and hollow, having a 
diameter of about 64 mm. (24 in.), whilst the cutting edge 
or crown is widened out to about 2? in. in diameter. 
This edge has four teeth like a saw, carefully hardened; 
the teeth are re-sharpened as they wear down. The shank 
is made in pieces of a fixed length, which can be easily 
screwed one on to the other as required. 

The working of the machine is carried on by means of 
the valve chest B, which contains a single stop-cock Z 
admitting the pressure water simultaneously into the 
branch pipe leading to each of the motors D and E; and 
a two-way cock for producing the forward or backward 
movement of the drill plungerI. By opening this cock 
the pressure of water is admitted through the pipe U to 
the rear of the plunger, where it acts upon the full area 
of the plunger to press the drill forwards against the rock ; 
and on closing the cock the drill is drawn back by the 


area in front of the plunger piston through the pipe R. 
By partly closing the two-way cock, the pressure on the 
rear of the plunger and therefore upon the drill, can 
be moderated. 

The attention required is so small that one man can 
easily manage two or more machines. 

The hole can be washed, to clear it of débris, by closing 
the cock C in the pipe leading from the motors to the 
escape hose S. The exhaust water from the engines, 
instead of escaping at once, is then led through the copper 
pipe V, into a pipe running along the centre of the 
cylinder O, and opening into the inside of the plunger I. 
From thence it passes along the hollow piston rod and 
drill, and escapes at the face. 

The supporting shaft N consists of a tube with a plunger 
fitted in it. By admitting the pressure-water to the in- 
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terior, the plunger head is forced out against the side of 
the heading, and the shaft is thus set fast. The plunger 
can be withdrawn by means of a two-way cock, in the 
same way as that of the working cylinder. The shaft and 
drills are carried on a small wheeled truck, and are 
counterbalanced so as to be in equilibrium when the shaft 
is not fixed. The shaft can be swung round parallel to 
the line of the heading, so as to occupy less room when 
advancing or retiring. 





The mode of operation with the machine is as follows : | 


The truck having been brought up to the face of the 


heading, a distributing piece with connecting lengths | 


between is screwed on to the end of the main-pressure 


pipe. A copper pipe transmits the water-pressure from | 


the main to the shaft_N. This shaft is swung round across 


the heading at a distance from 5 ft. to 6 ft. behind the | 
face, and a turn of the cock is sufficient to fix it to the | 
sides. The drills are then connected by other pipes to the | 


distributing piece, and directed to the proper points of 
the face. The stop-cocks are then opened and the boring 
commences. The total feed of the drill is 9.84 in. When 
its full range has been reached, the two-way cock is 
closed so as to withdraw the drill, and another length 
is screwed on to the shank. The operation is thus 
continued until the hole has reached a depth of from 40in. 
to 48 in. 
requires sharpening depends of course upon the hardness 
of the rock. In the granite and quartzite of the Pfatfen- 
sprung tunnel, this depth varied from 8 in. to 20 in., but 
in limestone or dolomite it has reached 10 m. (32.8 ft.) 
The number of holes pierced at one time varies from four 
to six. As soon as they are finished, the drills are with- 
drawn while the charging commences. When the shots 


have been fired, water from the pressure main is projected | 


through a pipe with a rose on the end against the face of 
the working, and serves both to absorb the fumes of the 
dynamite and to cool the air. 

The efficiency of the Brandt drill may be judged of 
from the particulars in the annexed Table I., which 


relate to its performance in the very hard rock of the | 


Pfaffensprung Tunnel, in the spring of 1880. 


TABLE I.—Showing Work of the Brantlt Drill in the 
Pfagiensprung Tunnel, 


1883. 


Particulars per Month. 








Nature of rock (granite gneiss) : hard hard compact 
Mean transverse section of heading / 84-™-) 7-0 | 6.i ay 
© ( sq. ft.) 75.35 5S 
ee z bees § m 58.8 : 6 
Total advance during month ft. 1929 : ¥ 
Number of machines working together 2 p $ 
se attacks : ae *e 73 56 53 
> hours worked os --| 700} 612| 610 
Ee machines withdrawn for repairs 1 0 
es drills changed for sharpening ..) 2124 | 1586 | 2638 
Mean pressure of water at heading ..atmo. 100 | 100; 100 
5: : § kg.) 935 | 589) 702 
te use ae 5 2 sUz 
Dynamite used i Ib. | 2060 | 1300 | 1550 
Particulars per Day. 
3 Ree eer f Mm. 1.96) 1.99, 1.49 
Mean advance of heading “1 ft. 6.43) 6.531 4.89 
- { m. 3.00) 4.00 3.70 
Maximum .. ft.) 9.84) 13.19) 12.13 
Particulars per Attack. | | 
Mean advance of heading, forone) { m.| 0,80) 1.10) 0.84 
attack ‘5 — oe ht ft. 2.62} 3.61]; 2.76 
( Drilling hr. m., 5,56) 6.07) 8,01 
Time occupied ..4 Removing spoil hr.m.| 3,42] 4.55) 3.29 
.. Total hr.m.! 9.38) 11.02) 11.30 
Mean number of holes drilled.. . --| 6.10) 6.25} 7.87 
f m.| 1.05) 1.15] 1.04 
XN - z -4 
{ean depth of holes ft. 3.44 3.77| 3.41 
s ik " fmm. 70; 70 (0 
Mean diameter of holes. . --) in. | 2.751 a 2.75 


Particulars per Metre Advance of Heading. 
Number of attacks 











The depth to which a drill will bore before it | 


April.; May.) June. | 


| The variation in the progress between the minimum and 
| maximum here shown depends of course on the nature of 
| the rock. Although the rock in this tunnel was of the 

hardest character, yet, thanks to the employment of the 
| Brandt drill and of the English method of driving 
| (namely by making the leading heading at the bottom), 
| this tunnel was completed more quickly than any of the 

other spiral tunnels. These were mainly driven by 
| means of the Frilich drill. On the whole it may be con- 
sidered that the Pfaffensprung tunnel, 1476 metres long 
| (1614 yards), was completed in two-and-a half years’ 
work, 

(7'o be continued.) 





| NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrent market was 
| somewhat stronger last Thursday, as the low prices that 
| had been ruling had apparently induced some outside 
| investors to come into the market, and the market closed 
| with an advance of 2d. per ton. Transactions were 
reported during the forenoon at from 44s. 9d. down to 
| d4s. 8d. cash, also at 44s. 114d. down to 44s. 10d. one 
| month, and at the close there were buyers offering 44s. 8d. 
cash and 44s. 10d. one month, with sellers near. In the 
| afternoon prices improved from 44s. 8d. to 44s. 114d. cash, 
| and from 44s. 10}d. to 45s. 14d. one month, the close being 
sellers wanting 44s, 114d. cash and 45s, 14d. one month, 
with buyers near. There was a quieter market on the 
| following day, and prices closed 1d. per ton under those 
of Thursday afternoon. On the week there was a de- 
cline of ld. per ton. In the morning business was trans- 
acted at 44s. 9}d. and 44s. 9d. and up to 44s, 114d. cash, 
| also at 44s. 114 up to 453. 1}d. one month, sellers at the 
close asking 44s. 114d. and 45s. 14d. cash and one month 
| respectively, with buyers near. Transactions took place 
in the afternoon at 44s. 114d. down to 44s. 104d. cash, 
also at 45s. 1d. and 45s. 04d. one month; and at the close 
of the market buyers offering 44s. 104d. cash and 45s. 04d. 
| one month, with sellers near. Quietness was the rule 
| in Monday’s market, and but little change was shown 
| in prices from those of Friday afternoon; there was, 
however, a decline of 4d. per ton from last week’s close. 
| Business was done in the forenoon market at from 45s, 14d. 
| down to 45s. one month, also at 44s. 114d. down to 
44s. 10d. cash, and there were buyers at the close of the 
market who offered 44s. 10d. cash and 45s. one month, 
with sellers near. There were transactions in the after- 
| noon at 44s. 105d. and 44s. 10d. cash, also at 45s, Od. and 
' 45s. one month, with sellers at close wanting 44s. 10d. 
| cash and 45s one month, and buyers near. The market 
| was dull yesterday, and prices declined 54d. per ton, the 
| closing quotation being 3d. per ton under the lowest prices 
| touched fast week. In the forenoon market business was 
transacted at from 44s. 9d. down to 44s. 74d. cash, also at 
| 44s. 11d. down to 44s. 10d. one month; and at close of 
market buyers were offering 44s. 74d. cash and 44s. 94d. 
| one month, with sellers near. In the afternoon business 
was done at from 44s. 74d. down to 44s. 4$d. cash, also at 
44s. 94d. down to 44s. 6}d. one month, with buyers at the 
close offering 44s. 4}d. cash and 44s. 64d. one month, and 
| sellers near. Business was done this forenoon at 44s. 44d. 
| down to 44s. 3d. cash, also at 44s. 6d. and 44s, 54d. one 
| month, buyers at close at 44s. 3d. cash and 44s, dd. one 
month, with sellers near. In the afternoon business was 
| transacted at 44s. 3d. down to 44s. 14d., also at 44s. 5d. 
| down to 44s. 44d. one month and afterwards there were 
| sellers at 44s, 3d. cash and 44s. 54d. one month, with buyers 
| near. So far as present prospects are concerned there does 
| not seem to be any likelihood of any material improvement 
|immediately arising in the Glasgow pig iron market. 
| Notwithstanding all the favourable features in the trade 
| —the reduced production, and diminishing stocks, with 
| good shipments and heavy local consumption-the market 
| still suffers from the undue depression which has so long 
| characterised it. Even with the very low prices that now 
| prevail there is an almost total absence of disposition to 
| buy, purchasers holding back through fear that the trade 
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Bhi : ( Drilling , brem. 7.3 34) 9.32 | will fall off still further, and that prices will be more and 
Time occupied .._ Kemoving spoil hr.m. 4.35) 4.23| 4.08 | more depressed. It should be noted on the other hand 
( Total hr.m.| 11.56] 9.57} 13.40 | ¢hat holders are not i > way pressing sellers. Tl 
Mean number of holes drilled. . on es 7.501 5.67] 8.78 } that holders are no : In any a pressing seilers, 16 
Number of machines withdrawn for repairs, 0.02} 0.02} 0.00 | demand from the United States has of late fallen away 
» . rillschanged .. ss : 3.12) 29.80} 59.00 | considerably, but a New York telegram of last Satur- 
Dynamite used a kg. 15.90} 9.55] 15.70 | day says that there has been a little more activity 
ee } ) observable in the Scotch iron market, in consequence of 
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Average on 1.18 | 3.87 oo | 2.05 6.73 | oe 0.61 00 ae i 0.66 2.16 
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The driving of the Pfaffensprung Tunnel was com- 
menced by hand, and a heading of 67 metres long 
(220 ft.) at the north end and 34 metres (112 ft.) at the 
south end was so constructed. 
used was on the Frélich system, worked by compressed 
air; and the annexed Table II. gives a comparison of 
the work done by this system and by hand labour, with 
the work subsequently done in the same tunnel by the 
Brandt hydraulic drill. It will be seen that after three 


months’ use of the Frélich drill, during which time there 
had been several accidents, the progress was not equal to 
that which had been laid down in the estimate ; and it 
was for this reason that the Brandt drill was substituted, 


The first machine drill | 


| freights being low, which again is due to the fact of the 
approaching close of navigation. Any pig iron now being 
purchased for the Continent is only for immediate require- 
ments. The quotations for shipping brands have under- 
| gone little or no change, but there is not much business 
| doing. One blast furnace has been blown out at Muir- 
| kirk Works, making the number now in actual opera- 
| tion 104, as compzred with 114 at the same time last 
year. Hematite pig iron is nominally quoted at 47s. 6d. 
per ton f.o.b. at Cumberland ports for the usual a 
tions of Nos. 1, 2, and 3 brands, but business is being done 
at very much lower terms. There is a large consumption 
of pig iron in the malleable iron works and the foundries, 








but new contracts of any importance are comparatively 
few. Last week’s shipments of pig iron amounted to 
12,167 tons, as against 12,758 tons in the preceding week, 
and 10,792 tons in the corresponding week of last year, 
To the United States there were shipped 1654 tons; to 
Canada, 1105 tons; to South America, 100 tons; to 
Australia, &c., 430 tens ; to France, 415 tons; to Italy, 
645 tons ; to Germany, 1450 tons; to Russia, 170 tons; 
to Holland, 1580 tons ; to Spain and Portugal, 110 tons ; 
and to other countries lesser quantities. The stock in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 588,243 tons, as compared with 589,022 
tons yesterday week, showing a decrease of 779 tons for 
the week. 


Clyde Shipbuilding Trade.—Last month’s output of new 
shipping on the Clyde was again very large, there being 
no fewer than 42 vessels launched of a total of 35,851 tons, 
A large number of new craft, however, were small punts 
and barges, chiefly for river service in India, which were 
not really launched but shipped in pieces. They neces- 
sarily reduced the average tonnage of the vessels turned 
out during the month. Never in any former year has 
there been anything like such a large output of new 
shipping in the month of October, the highest in any pre- 
vious year being 27,375 tons in October, 1882. Over the 
twelve months from and including January, the tonnage 
put out on the Clyde amounts to $28,561 tons, comprising 
262 new vessels of all kinds, and the largest amount 
launched in any ym, see ten months was 298,535 
tons—the output from January to October last year. The 
largest steamers launched last month were the Avrange, 
4200 tons, built by Messrs. Elder and Co. ; the Catalonia, 
3500 tons, built by Messrs. Denny and Brothers ; and the 
Avocat, 2709 tons, built by Messrs. Barclay, Curle, and 
Co. Three large sailing vessels were also launched last 
month, 


Mr. James Deas, C.E.—At yesterday’s monthly meet- 
ing of the Clyde Navigation Trustees, it was resolved 
unanimously to add 100/, to the salary of Mr. James 
Deas, their engineer, which is now 1500/. per annum. 


North British Railway.—The directors of the North 
British Railway Company have determined that they 
will not prosecute any measures during the ensuing 
session of Parliament. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners’ Strike.—The miners of this and the sur- 
rounding districts are persisting in an aggressive policy, 
and are demanding an advance of wages to the extent of 
15 percent. In South Yorkshire 41,000 men have served 
notices on their employers with this end in view. The 
movement has extended to Derbyshire, and at a meeting 
of miners’ delegates held at Chesterfield, on Saturday, over 
20,000 men being represented, the following resolutions 
were adopted: That this conference endorse the action 
of the Manchester conference in its decision for the dif- 
ferent counties represented there, to give in notice for 
15 per cent. advance upon the present rate of miners’ 
wages. 2. That 20,000 notices be issued to the various 
collieries in Derbyshire, and that each notice be tendered 
so as to terminate at the making-up day in the first week 
in December 3. That any offer of advance that may be 
made at any of the Derbyshire collieries be communicated 
by the men to the secretary of this conference. 


Proposed New Railway at Scarborough.—Surveyors have 
been surveying the Castle Hill at Scarborough and the 
land lying between that elevation and the Scarborough 
and Whitby Railway on the one side, and the exist- 
ing fish market on the other, with the view, it is under- 
stood, of ascertaining the practicability and probable 
cost of a new line of railway between the west pier, 
where the fish is sold wholesale, and the new railway 
between Scarborough and Whitby, sothat the fish may 
be conveyed by this proposed route, instead of as at pre- 
sent through the principal streets of the town in carts. 


Proposed New Railway to Castleton.—A meeting has 
been held at Hathersage for the purpose of considering 
the proposed new railway from Sheftield to Hathersage 
and Castleton, Mr. J.S. A. Shuttleworth, J.P., in the 
chair. Mr. Broomhead and Mr. Cocker, of Hathersage, 
and others, took part in the discussion. The meeting 
appeared in favour of a railway through the valley, but it 
was considered that a better gradient should be got if 
possible, with further extensions of the line, so as to give 
it connexion with some main line. The promoters were 
recommended to bring forward an amended scheme, 
which would have the hearty support of the landowners 
and manufacturers, and this Mr. Hughes promised to see 
done. 








Tue Late Mr. Toomas Speck.—We announce with 
much regret the death of Mr. Thomas Speck, for many 
ears locomotive superintendent of the Metropolitan 
district Railway, ee took place on Saturday last, 
after a short illness. Mr. Speck commenced his profes- 
sional career under Mr. J. V. Gooch, om the Great 
Eastern Railway, and after a considerable period 
spent on the Bombay and Baroda Railway, he _be- 
came assistant locomotive superintendent on the London, 
Chatham, and Dover Railway. With the opening of the 
Metropolitan District Railway, he received the appoint- 
ment of locomotive superintendent, a position which he 
held until some two or three years since. The funeral, 
which took place yesterday at Kensal Green, was attended 
by a large number of his personal and professional 
friends, 
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THE STRENGTH OF MARINE BOILERS. 
Ir will be remembered by many of our readers 
that at the meeting of the Institution of Naval 
Architects, in March last, a paper entitled, ‘‘ The 
Influence of the Board of Trade Rules for Boilers 
upon the Commercial Marine,” was read by Mr. J. 
T. Milton, the author taking the view that the said 
rules crippled the action of marine engineers in the 
introduction of high steam pressures, and that an 
alteration was, consequently, urgently necessary. 
The reading of Mr. Milton’s paper and the dis- 
cussion which followed it led to the formation of a 








committee of the Council of the Institution of Naval 
Architects to consider the question and to com- 
municate with the Board of Trade on the matter. 
It was at first assumed by this committee that a 
memorial* relating to the same subject which 
had been sent to the Board of Trade by a depu- 
tation of the marine engineers on the Clyde in 
1876, had remained unnoticed by the Board, but 
subsequent inquiry proved that the receipt of the 
memorial had been suitably acknowledged in a 
letter addressed by the Board to the late Mr. J. L. 
K. Jamieson, who was the chairman of the Clyde 
deputation. This letter to Mr. Jamieson was pub- 
lished by us on page 472 of our last volume, and, as 
we remarked at the time, it showed every disposi- 
tion on the part of the Board to discuss the ques- 
tions at issue fairly. By some mischance, however, 
which so far as we are aware has not yet been ex- 
plained, the letter to Mr. Jamieson does not 
appear to have been laid before the Clyde engi- 
neers who formed the deputation, and at all events 
no action was taken upon it, and the conference 
suggested by the Board never took place, the whole 
question slumbering until, as we have stated, it was 
reopened by the reading of Mr. Milton’s paper 
above referred to. 

The whole matter has now just been advanced 
another stage by the Board of Trade having for- 
warded to Lord Ravensworth, the President of the 
Institution of Naval Architects, copies of a report 
written by Mr. T. W. Traill, on the points raised 
in Mr. Milton’s paper. This report, which is 
formally addressed to Mr. Thomas Gray, the Assis- 
tant Secretary, Marine Department, Board of Trade, 
is dated June 27th last, but it has we believe 
only just been printed. It is a most interesting 
document and we shall have to deal with it at some 
length, but before doing so we may say afew words 
as to the position which we understand the Board of 
Trade will take up as regards the questions at issue. 

In the first place we may point out that the 
surveys of marine machinery carried out by the 
Marine Department of the Board of Trade relate 
only to vessels requiring certificates for carrying 
passengers, and we think we are only doing the de- 
partment bare justice in saying that in framing 
their rules they have always regarded the safety 
of life and limb of the travelling public 
as of paramount importance. The duty of the 
Board may, in fact, be said to be that of guarding 
the public against the results of any rashness on the 
part of marine engineers, and its position is thus 
somewhat different to that of Lloyd’s Register, the 
object of whose inspection is to see that on the one 
hand marine engineers do not adopt modes of con- 
struction involving unfair risks to the insurance 
oftices, and on the other that the marine engineers are 
not crippled by unnecessary restrictions. Another 
point which we should in justice state concerning 
the Board of Trade is that it certainly does not 
appear to regard its present rules as final. On the 
contrary, both in 1876 and now in its communica- 
tion with Lord Ravensworth, it has shown every 
disposition to discuss with representative marine 
engineers the various points at issue, and to con- 
sider fairly any evidence which may be brought 
forward in support of the claims for altera- 
tions of the existing regulations. This is as it 
should be, and we only hope that the overtures of 
the Board may be met in the same spirit by marine 
engineers, and that the result may be a temperate 
and full discussion of the whole of the questions 
involved. We may now proceed to a consideration 
of Mr. Traill’s report, which, we may remark, re- 
lates especially to iron boilers. 

The subjects dealt with by Mr. Traill may be 
conveniently divided into three groups, viz.: the 
strength of boiler shells ; the strength of flues or 
furnaces ; and the strength and staying of flat sur- 
faces. At present we propose to confine our atten- 
tion to the first of these divisions only, reserving 
the others for a future article. As will have been 
gathered by all readers of Mr. Milton’s paper and 
particularly by such as were present during the 
discussion which followed it, the criticism of the 
Board of Trade rules took practically the form of 
an advocacy of the rules of Lloyd’s Register versus 
those of the Board, and this being so we have 
thought it best to print both these sets of rules, as 
far as they relate to shells, in extenso: they will be 
found on page 339 of the present issue, and a refe- 
rence to them will save us much repetition here. 

In dealing with the strength of the boiler shells 
Mr. Traill prefaces his remarks by a recapitulation 


* See ENGINEERING, vol, xxi., p. 561, 





of the Board of Trade rules which have been in force 
since the year 1872. At that time the rules of the 
Board for cylindrical boiler shells were as follows : 


mo xT_w P for d yuble-rivetted shells, 


8800 x T _ WP for single-rivetted shells. 

T being the thickness of plates and D the internal 
diameter of the boiler, both in inches, and W P the 
working pressure in pounds per square inch. These 
formulze were founded on certain assumptions 
derived from the writings of Sir William Fairbairn, 
namely, first, that the tensile strengths of the plates 
might be taken as 23 tons per square inch, both 
with and across the fibre, and next that the 
strengths of single and double-rivetted joints might 
be taken as 56 per cent. and 70 per cent. of the 
strength of the solid plate respectively. Thefactor of 
safety also was taken as 64. It will follow from these 
assumptions that supposing a double-rivetted seam 
had 70 per cent. of the metal left in the line of the 
holes, the working strain allowed on the net section 
of the plate amounted to 7900 Ib. per square inch 
only. Repecting these rules Mr. Traill remarks 
that marine engineers were quite satisfied with 
them. Therules, it may be stated, were regarded 
as applicable to superheaters as well as boiler shells. 

When, some twelve years ago, the steam pres- 
sures employed at sea began generally to increase, 
the attention of the Board was prominently directed 
to the fact that the proportions of the rivetted 
joints used by different makers varied greatly, and 
that there was good reason for supposing that 
many ofthe joints in use had a strength far below 
that assumed in the Board’s rules. Further in- 
quiries proved the truth of this supposition (some 
of the double-rivetted joints examined having but 
42 per cent. instead of 70 cent. of the solid plate 
left between the holes), and this led to an investi- 
gation of the whole subject. Amongst the con- 
clusions arrived at by the Board as a result of this 
investigation were the following : That the tensile 
strength of boiler plates from $in. to lin. thick 
was much less than 23 tons per square inch, and 
that they were weaker across the fibre; that plates 
of all thicknesses were injured by punching, the 
thicker plates suffering most, and that the strength 
of an ordinary rivetted joint could not exceed the 
strength of the plate left between the rivet holes, 
and that it would be a great deal less when single 
rivetted. 

The result of the investigation above referred to 
was the issuing to the Buard of Trade surveyors, 
about the year 1874, of a new set of rules in which 
the actual percentage of solid plate left in a joint 
was employed instead of each class of joint being 
assumed to have a certain percentage of solid plate 
left in it. The factor of safety for first-class shells 
was also lowered from 63 to 6, while the tensile 
strength of the boiler plates was still assumed to 
be 23 tons per square inch, the result being that in 
the shells of double-rivetted double-strapped boilers 
with the holes drilled in place, a working strain of 
8586 lb. per square inch was allowed on the net 
section of the plates instead of 7900 lb. as by the old 
rules. At the same time an attempt was made, by 
the introduction of a series of coefficients, to dis- 
courage the use of punched holes and the practice 
of bending the plates after the holes had been made 
either by drilling or punching. The new rules 
met at first with considerable opposition in certain 
quarters on account of the alleged difficulty of 
making tight work with the wide pitches of rivets 
necessary to secure a large percentage of solid plate 
at the joints, but gradually this difficulty was got 
over, and it was not long before several firms ob- 
tained 75 per cent. of solid plate at the joints, and 
this percentage has, Mr. Traill remarks, in some 
instances, since been increased to 80. Mr. Traill 
in his report gives a series of examples showing 
that with single-ended boilers with :ifferent varieties 
of joints, the new rules gave working pressures vary- 
ing from 16.17 per cent. higher to 0.04 per cent. 
lower than the old rules, while with double-ended 
boilersthe|pressures were from 10.59 per cent. higher 
to 4.55 per cent lower than the old rule would 
permit. 

Soon after the new rules had been issued it 
became apparent that still higher pressures would 
shortly be required, and to obtain accurate data on 
which to found any further alterations of the rules, 
the Board of Trade had carried out, at the sugges- 
tion of Mr. Traill, a series of valuable experiments 
on large examples of rivetted joints suitable for 
employment in high-pressure marine boilers, The 
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series of tests were made by Mr. Kirkaldy, and an 
examination of the data they afforded led to con- 
clusions which are given by Mr. Traill as follows : 
“*(1) That the average strength of iron boiler 
‘* plates in the direction of and across the fibre, is 
‘* about 21 tons and 18 tons per square inch re- 
‘* spectively ; (2) that thick plates are as strong as 
‘* thin plates, but less ductile ; (3) that thick lapped 
‘* joints are very much weaker than thin ones 
‘* owing to the severe cross-bending action which 
‘*is set up when in tension; (4) that thick 
‘joints of every description are proportionally 
** weaker than similar thin joints; (5) that the 
‘* strength of the plate between the rivet holes of 
** both thin and thick joints is less than an equal 
‘* section of the solid plates ; (6) that joints with 
‘* wide pitched rivets are not so strong in propor- 
‘tion to the quantity of metal left between the 
‘* rivet holes as joints with closer pitched rivets ; 
‘* (7) that the strength of punched single-rivetted 
‘¢ joints was Only about 13 tons per square inch of 
‘* the metal left between the rivet holes; and (8) 
‘“* that double-rivetted drilled joints in which the 
** rivets were arranged zig-zag, fractured in the 
‘¢ zig-zag line unless when the net plate section in 
‘* that line was at least {ths of the net joint section 
‘* in the direct line.” 

As soon as these conclusions had been definitely 
arrived at the Board of Trade rules were again 
altered, the tensile strengths of 21 tons and 18 tons 
(in the direction of, and across the fibre respec- 
tively) being taken for the boiler plates instead 
of the former assumed strength of 23 tons per 
square inch, and the factor of safety for first-class 
shells being reduced from 6 to 5. The effect of 
these alterations was to increase the highest work- 
ing stress allowed in the net section of the plates 
from 85861b. to 9400 1b. per square inch. The 
Board of Trade rules, as thus amended, are still in 
force, and we print them in extenso on page 339 of 
the present issue. 

Before proceeding further with our remarks on 
the Board of Trade rules it will be advisable that 
we should here direct attention as to the rules 
adopted by Lloyd’s Register, these rules having 
been advocated by Mr. Milton and by many of the 
speakers who took part in the discussion on his 
paper. Lloyd’s rules are also printed by us in extenso 
on page 339 of the present issue, and it will be seen 
that the most salient points of difference between 
them and the rules of the Board of Trade are, first, 
the absence of the various coefticients which the 
Board employ for the purposes described in their 
rules, and secondly, the introduction of another 
series of coefficients intended to allow for the fact 
that thick plates are proportionately less injured by 
corrosion than thin ones. As to these points of dif- 
ference between the two sets of rules we shall have 
more to say later on. 

In considering now the rules of the Board of 
Trade we may first deal with the working pressure 
which they permit in what the officers of the Board 
of Trade regard as ‘‘ first-class” shells, namely, shells 
with double-rivetted double-strapped longitudinal 
joints, having the rivet-holes drilled in place, and 
with the circumferential seams double - rivetted. 
Taking the tensile strength of the plates in the 
direction of the maximum strain as 21 tons per 
square inch the Board of Trade rules provide for a 
factor of safety of 5, while Lloyd’s rules provide for 
a factor of 5.22 in the case of shells $ in. thick and 
under, of 4.94 for shells above $ in. but not exceed- 
ing ? in. thick, and 4.7 for shells over ? in. thick. 
Now in the case of this class of boilers we think 
that the Board of Trade have good reason for not 
adopting the Lloyd’s system of allowing different 
factors of safety for different thicknesses of plate. 
With joints made with double straps the parts of 
the plates between the rivet holes are protected 
from corrosion, so that any weakening due to this 
latter cause occurs on the solid portions of the 
plates, where there is already some 20 or 25 per 
cent. of metal to spare, while the butt straps them- 
selves have an excess of thickness sufficient to allow 
for any corrosion which is likely to occur. With 
lap joints the circumstances are different, but as 
regards the Board of Trade rule for what they 
regard as ‘‘ first-class” shells, we think the only 
point open for discussion is whether or not 
the factor of safety they require, namely, 5, is 
or is not too high. On this point we would 
suggest for consideration whether this factor 


might not safely be somewhat reduced in boilers 
worked at high pressures, or in other words, 
whether the graduation of the factor of safety 





might not be founded, not on the thickness of 
plates but on the pressure at which the boiler 
was to be worked. A distinction would thus be 
drawn between a boiler of a certain diameter made 
for a presssure of 75 lb. per square inch, and one 
of half the diameter made for a pressure of 150 Ib. 
per square inch, although the rules as they stand 
would prescribe the same thickness of plates in the 
twocases. Our reasons for making this suggestion 
are, first, that the difficulty in securing tightness in 
a boiler made for very high pressures necessarily 
demands a superior class of workmanship, and, 
secondly, in such boilers the strains due to varia- 
tions of temperature, and accidental causes, un- 
doubtedly form a smaller fraction of the strains due 
to the working pressure. 

If nowreference is made to the Board of Trade 
rules it will be seen that the various additions which 
are to be made to the factor of safety to meet diffe- 
rent conditions have a material effect in determin- 
ing the working pressure allowed. It is at first 
sight difficult to understand why the first of these 
additions, ‘‘ A,” should have been introduced, and 
we do not wonder at its having been adversely com- 
mented upon. Mr. Traill, however, explains it in 
his report by saying that there are various degrees 
of ‘‘ fairness,” and that if the holes are really fair, 
when brought together, or are made so by rimering, 
surveyors have instructions not to make this addi- 
tion to the factor of safety even if the plates have 
been drilled out of place. 

The additions ‘‘ B and ‘*‘ D,” which are intended 
to compensate for any injury the plates may sustain 
by bending after the holes have been made, are 
without any equivalents in Lloyd’s rules. These 
additions .have been adversely criticised, but we 
think that they can be justified, not as giving a 
measure of the injury which a plate may sustain by 
bending after the holes are made, but as having— 
by the reduction of working pressure which they 
involve—a deterrent effect, and so tending to pro- 
mote the abandonment of a practice in favour of 
which little can, we think, be said. 

Addition ‘‘C” is founded on the injury which 
plates receive during punching, and it is, we think, 
also justified in principle by the figures which Mr. 
Traill sets forth in his report. It is, however, we 
think open to discussion whether or not this addi- 
tion might not be made to vary to some extent 
with the thickness of plates, it being made greater 
as the thickness of plates increased. Sucha gradua- 
tion of the addition ‘‘C’’ would be in accordance 
with the results of experiment. A reference to 
the table of coefficients in Lloyd’s rules, on the 
other hand, will show that in the case of iron 
boilers with double-butt strap joints, the allowance 
for deterioration by punching is a less percentage 
in the case of thick plates than it is for thin plates, 
and this we regard as an oversight in framing these 
rules. It may be pointed out by the way that 
punched holes are particularly objectionable in the 
double-strap butt joint of thick plates owing to the 
trouble arising from the coning of the holes when 
three thicknesses have to be rivetted together. 

The addition ‘‘ E” is one which does not admit 
of discussion from a scientific standpoint, but it is 
nevertheless one concerning which much might be 
said. Nothing is more difficult than to give an 
exact value to the effect of bad workmanship, and 
we can quite understand the difticulty in which the 
Board_of Trade felt itself to be in with regard to this 
point. At the same time we cannot see how 
the minimum value of the addition E, as given 
in the rules, viz., 0.75 can quite be justified. As 
Mr. Traill remarks in his report when speaking of 
another matter, there are ‘‘ several degrees of 
fairness,” and if want of fairness in the holes is to 
be allowed for by an addition to the factor of safety, 
then this addition should “commence with a small 
minimum quantity. An addition of .75 to the 
factor of safety would appear to indicate a want of 
fairness in the holes to the extent of about 10 per 
cent. of the pitch, and is quite open for discussion 
whether holes anything approaching such unfairness 
should be passed at all under any circumstances. 

The additions F, G, H, I, and J apply to circum- 
ferential seams and the remarks we have made 
respecting the corresponding additions for longi- 
tudinal seams may be taken as applying to them 
also. Additions K, L, M, N, and O, refer to the 
different forms of rivetted joints, and we think it 
may fairly be said that some such additions as are 
laid down by the Board of Trade rules under these 
heads are quite justifiable. We cannot, however, 
entirely approve of the additions as they stand. 





We consider that in determining any additions of 
this kind for lap-joints, the thickness of the plates 
should be taken into consideration, experiments 
having clearly shown that the strength of thick 
plates is more prejudiced than that of thin ones by 
this form of joint; as far as lap-joints are con- 
cerned, in fact, the determination of these addi- 
tions to the factor of safety is intimately connected 
with the question of corrosion, for while, on the 
one hand, an increase in the thickness of the plates 
reduces the proportionate strength of the joint 
when new, yet, on the other hand, it reduces the 
weakening effect of a given amount of corrosion. 
It is quite possible that, fora certain thickness of 
plate, these two influences may counterbalance each 
other, but it is to be noted that whereas, as far as 
reducing the influence of corrosion is concerned, 
an increase in the thickness of the plates is equally 
efticient whether a lap-joint be single, pa or 
treble rivetted, yet the respective effects of this in- 
crease of thickness on the strengths of these three 
varieties of joints when new is very different, the 
single-rivetted joint being far more prejudicially 
affected than the others. Altogether the determi- 
nation of the additions to the factor of safety of 
which we have just been speaking involves some 
complicated questions, and it would be impossible 
for us to deal fully with the matter in an article 
like the present. From what we have said, how- 
ever, it will be seen that a recognition of the in- 
fluence of thickness of plates appears to be desirable 
in framing these additions. 

We now come to a series of additions to the factor 
Ofsataty, “cE.” <Q." oR” ee ep” and **U,” 
which have formed the subject of much adverse 
criticism by the opponents to the Board of Trade 
rules. All familiar with the construction of marine 
boilers of the ordinary standard types well know 
that owing to the presence of the tubes, and fur- 
naces, and staying, the strain put upon the shell by 
the steam pressure acting to force out the ends is 
insignificant in amount. As farasany strain due to 
steam pressure is concerned, therefore, a reduction 
in the working pressure allowed owing to the cir- 
cumferential seams being single-rivetted is not 
warrantable. In dealing with this point in his 
report, however, Mr. Traill argues that the 
rules of the Board of Trade in this respect 
are justified by the failures which occur in boilers 
with single-rivetted circumferential seams owing 
to the strains induced by unequal expansion. 
Mr. Traill is undoubtedly correct in his facts, 
and we quite agree with him when he points 
out that when the circumferential joints are 
double-rivetted the strains due to unequal expan- 
sion are less localised at the joints, being more 
distributed throughout the whole length of the 
shell. Atthe same time we do not see how the 
defect of single-rivetted seams in this respect can 
be counterbalanced by a reduction in the working 
pressure allowed, unless indeed this reduction of 
pressure is regarded as a punitive measure in- 
tended to deter makers from the employment of 
single-rivetted circumferential seams. Itis to be 
borne in mind that the most severe strains from 
unequal expansion are experienced during the 
getting up of steam, and cannot be regarded as 
dependent upon the working steam pressure at all. 
As is well-known, appliances are now frequently 
fitted to promote the circulation of the water arti- 
ficially during the process of steam raising and to 
so equalise temperatures ; to be quite consistent, 
therefore, the additions ‘‘P” to ‘*U” in the Board 
of Trade rules should not be held to apply when such 
arrangements are fitted and used. Altogether we 
think that these additions may well form one of the 
subjects to be discussed between the Board of 
Trade and marine engineers. 

We now come to the addition ‘‘ V” which causes 
long boilers to be allowed a less working pressure 
than shorter boilers of otherwise similar construc- 
tion. This addition we regard as coming under the 
same category as the additions ‘‘P” to ‘‘U,” and 
we think it can only be considered as a kind of 
fine for the use of long boilers. As to how far such 
a fine can be justified is a matter which would 
admit of much discussion, and all we need say con- 
cerning it now is, that so far we do not think a 
justification for it has been made out. 

The additions ‘‘W” and ‘‘X” belong to the same 
class as the additions ‘‘ E” and ‘‘J,” on which we have 
already commented, and it is unnecessary to discuss 
them further here, while as regards the final addi- 
tion Y, we need only say that it is to be regarded 
purely as a stimulant to affording proper oppor- 
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tunities for the inspection of boilers during construc- 
tion. Situated as the Board of Trade is, the applica- 
tion of a stimulant of this kind is quite justifiable. 
Here for the present we must conclude our re- 
marks on the Board of Trade rules for marine 
boilers, but we shall shortly return to the subject 


and deal with the sections of the rules relating to | 
Meanwhile, as | 


furnaces and stayed flat surfaces. 
far as the rules for the strength of shells is con- 
cerned, we may say that if Mr. Traill has not in 
his report in all instances proved his case, yet he 
has explained very fully and clearly the grounds on 
which the Board of Trade rules are based, and has 
shown that Lloyd’s rules are also in certain respects 
open to criticism. Altogether he has undoubtedly 


done much to clear the way for a profitable dis- | 


cussion of the whole of the questions at issue be- 
tween many marine engineers and his department, 
and we can only hope that the points in dispute 
may be argued on both sides in the conciliatory 
spirit which the Board of Trade now evinces. 


MAGAZINE RIFLES. 
THE question of arming our troops with a maga- 
zine rifle is one on which considerable difference of 
As regards infantry, the problem 


opinion exists. 


'may be stated thus. Is extreme rapidity of fire for 
‘certain circumstances of such importance that, in 


order to gain it, a sacrifice of accuracy of shooting | 


may be permitted ? ; 

The construction of a single-loader rifle is de- 
pendent on a large number of carefully balanced 
considerations. It has been said that the bullet 
governs the rifle, and we know that for good shoot- 
ing the bullet must have a certain proportion of 
length to diameter, and, likewise, a certain weight 
to get range ; behind the bullet as much powder is 


placed as is consistent with obtaining a supportable | 
recoil, so as to get a flat trajectory ; and, lastly, | 
the whole rifle is made as light as possible consistent | 


with strength, soas to lessen the weight to be car- 
ried, and to give greater ease of handling, and, 
consequently, accuracy of fire. 
!on consideration that the ultimate factor in the 
question on which everything has to be based 
is the average strength of a soldier, his power of 
carrying the weight of his rifle without undue 
| fatigue over long distances, and of supporting the 


| blow of numerous discharges of the weapon, the | 


task of the designer of the rifle being to obtain as 
| much power, range, accuracy, flatness of trajectory 
|and penetration, as possible within the limit of 
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weight imposed by the average muscular power Py 
the man. 

All these points have been established by pro- 
longed trials, and furnish a standard by which any 
proposed change must be tested. The form of 
rifling, description of breech mechanism, nature 
of powder, bullet, and cartridge used, are merely 
secondary, though often very important points on 
the question. Magazine rifles exist as a rule in 
two forms ; either a magazine of cartridges is fixed 
in the rifle itself, or the magazine is carried by the 
soldier, aud is capable of being quickly attached to 
the rifle, in both cases necessitating extra fittings 
and additional weight on the rifle. 

The conditions under which the highest excel- 
lence in a rifle is obtained are, however, so nicely 
arranged that it is impossible to alter any of them 
without introducing a serious disturbance in the 
other qualities of the arm. With a magazine rifle 
the additional weight is a serious consideration as 
regards accuracy of aim, as it makes the weapon 
more cumbersome to handle, and the balance is 
constantly shifting as the magazine empties. The 
detached magazine, capable of being applied when 
wanted, presents the sole advantage over the other 
of lessening the weight on the man’s shoulder during 
the march. 

No doubt there are occasions in warfare when it 
is exceedingly useful to be able to discharge a rifle 
several times without reloading, but it must not be 
overlooked that to enable this to be done some 
| sacrifice must be made of the qualities which could 
| be given to the weapon were it a single-loader, and 
| of the ease and accuracy with which the soldier can 
handle and fire it. In other words, to gain rapidity 
we must lose accuracy. Putting aside extra cost 
and complication of parts, it will be seen that gun 
for gun a magazine rifle cannot be made to com- 
pete in shooting with a single loader of the same 
weight. The extra weight of the magazine and 
fittings can in the latter weapon be turned into 
range, accuracy, or flatness of trajectory. Firing 
as a single-loader, the magazine rifle is clearly 
inferior to the other. The sole advantage, there- 
fore, is that of being able for a given time to fire 
rapidly without reloading, and we may ask what 
is the least number of rounds it should be capable 
of firing consecutively so as to justify its desig- 
nation as a magazine gun? The seventeen or 
| eighteen shots which are at present to be obtained 
| from certain magazine rifles do, it is presumed, lead 
| to such a serious derangement of the general quali- 








| 








ties of the weapon, that proposals to adopt maga- 
zines with from five to ten rounds have been made, 
but considering that there are many forms of single- 
loaders which can fire, when pressed, eighteen to 
twenty shots per minute, it becomes a question 
whether the capability of firing five, or even ten 
rounds without reloading, would prove of such ad- 
vantage that it is desirable to make sacrifices in 
accuracy, range, and trajectory to secure it. 

The lighter the rifle the better the shooting. On 
the Continent the diameter of bore almost univer- 
sally adopted is .433 in., whereas in England our 
Martini’s have a .45 bore. Trials made with even 
a smaller bore than .433 in. have shown that very 
good results can be gained, with a reduction in the 
weight of the arm. It is to be hoped that if any 
change is to be made in our national arm it will not 
be in the direction of increased weight. 


THE FISHERIES EXHIBITION. 
THE SWEDISH FISHERIES. 

Tue long and varied coast line of Sweden sup- 
ports a fishery more diverse than that of any other 
European country, Russia alone excepted. The 
greater part of the Swedish seaboard is washed by 
waters varying in their degree of saltness both with 
geographical position and with climatic influences. 
Owing to the vast quantities of fresh water un- 
ceasingly poured into the Gulf of Bothnia and the 
Baltic Sea, and to the narrow strait that alone joins 
these seas to the ocean, the marine or rather 
aquatic life inhabiting their waters is of a mixed 
kind, and the methods of fishing are correspondingly 
varied. Thus in the northern part of the Gulf of 
Bothnia, where at certain times the surface water 
is so fresh that it can be used for drinking, the 
coast fishing resembles that of inland waters rather 
than a marine industry. In these inclosed seas 
the fauna rapidly degenerates, the salt water 
fishes becoming smaller in size the further north 
they are found, and the fresher the water they 
are taken from. The same thing may be said to 
apply to the craft owned by the fishermen, those 
used in the fresher waters of the east coast being 
mostly small open boats manned by three or four 
men. 

In addition to the half-fresh-water fisheries of the 
Gulf of Bothnia there is an absolutely fresh-water 
fishing industry of an important nature carried on 
in the numerous lakes and rivers of Sweden ; one 
twelfth the area comprised within the borders 
of this country being occupied by inland water 
surface. On the western coast, however, there is 
carried on a purely marine fishery which is 
prosecuted by means of strongly built decked 
vessels designed to keep the sea for considerable 
periods of time. 

The herring and sprat fishery is the most im- 
portant branch of the whole fishing industry of 
Sweden. It is prosecuted along the entire Swedish 
coast from the nearly fresh waters of Lapland to the 
north coast of Bohusliin on the Cattegat. Herring 
are taken by the Swedish fishermen in standing nets 
or seines, modes of fishing which narrow the field 
operations to within a comparatively short distance 
of theshore. Some time ago Professor Smith pro- 
posed an extended application of drift nets for 
taking herring in the Baltic, but the idea was 
ridiculed by the fishermen, who said that the 
almost unbroken daylight of these latitudes rendered 
fishing by means of gill nets an operation of doubtful 
utility. So positive were the fishermen of the 
soundness of their theory that for some time they 
refused even to try the nets brought to the spot 
for the purpose of making the experiment. The 
professor was, however, equally as positive as the 
tishermen, and succeded at last in practically de- 
monstrating the correctness of his views, by taking 
large quantities of herring in drift nets imported 
from Scotland. Asa consequence larger boats are 
now being built, and greater quantities of fish 
taken by means of the newly introduced appliances 
than would be possible with the old nets and gear. 
Notwitstanding this a large number of fishermen 
are yet unconvinced of the practical advantages 
attending the introduction of the new nets, whilst 
some, who cannot deny that more herring are now 
‘taken, exclaim against the impiety of a system 
differing so materially from that followed by 
their grandfathers, and prophecy a speedy de- 
parture of fish from waters polluted by such un- 
holy contrivances. The incident has had its parallel 
within the last few weeks in our own country, 
Mr. Birkbeck’s suggestion as to the introduction of 
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the purse-seine having been opposed in some 
quarters by arguments scarcely more logical than 
those of the Scandinavian fishermen. It may be 
remarked, by the way, how highly developed a 
moral sense the herring is often supposed to possess. 
In the northern part of these islands the failure of 
the herring harvest has often been attributed to 
Sunday fishing, whilst other fish, less favourable to 
Church influence, are recorded to have left the coast 
because tithes were levied on their capture. During 
an inquiry held in Sweden about fifty years ago as 
to the reason that the herring schools had deserted 
the coast, we find the first six probable reasons dis- 
cussed to be: ‘1. God’s wrath on account of the 
abuse of His gifts, human godlessness and ingrati- 
tude, Sunday fishing, refusing to pay tithes to the 
clergy, &c., or dissatisfaction with the laws and re- 
gulations made by the Government, &. 2. Magic. 
3. Spilling of blood. 4. Cruelty shown towards 
the herring. 5. Using herring as manure. 6. Con- 
flagrations on the coast, erecting lighthouses, &c.” 
Other and more material causes were also advanced, 
but the conference appears to have come to no 
very definite decision, a result not altogether to be 
wondered at. 

The Baltic herring fishery 1s carried on from the 
beginning of May until the end of October ; the boats 
are generally manned by two hands, and are pro- 
pelled either by oars or sails. Several models of 
the various craft used were shown in the Exhibi- 
tion; they were mostly rigged with spritsails. 
There were also shown two models of well-boats 
used in the neighbourhood of Stockholm. One is 
a sailing boat cutter-rigged, but with no topsail, 
the length being 33ft., breadth 12ft. Gin., depth 
forward 6 ft. aft, 4ft. 8in. There is a cabin 
amidships under a high booby hatch which has 
waterways at the sides and decking fore and aft. 
The second boat is used mostly for rowing, and is 
14 ft. long, 5ft. wide, and 2 ft. deep, a small sprit- 
sail with boom and foresail is provided. The pecu- 
liarity of these craft is, that the well is placed right 
aft. The boats are sharp-sterned, and the whole 
afterpeak is partitioned off by a bulkhead for the 
purpose of carrying the fish alive. 

The Baltic herring is sold either fresh or salted, 
mostly for home consumption, although an ex- 
port trade in salted herring appears to be springing 
up between Sweden and Germany. Sprats also 
are sold both fresh and preserved, whilst consider- 
able numbers of these fish come into the market 
as “‘ anchovies,” and are eaten with all faith under 
that name by a trusting people. The offal from 
the herring is used for feeding cattle, and as 
manure for growing potatoes. The Baltic fisheries 
are largely carried on by inland men, who only 
come to the coast during a portion of the fishing 
season. In Fig. 1 will be found an illustration of 
a Bleking boat, one of the most important of the 
Baltic craft. It is properly a herring boat, but is 
also used in the cod fishery. As will be seen it is 
dandy-rigged, having two spritsails with topsails, 
foresail, and jib. Our illustration is taken from a 
photograph of a model shown in the Exhibition. 
The other fish caught on the Swedish coast of the 
Baltic are perch, carp, tench, roach, chub, bream, 
pike, salmon, trout, gwiniad, burbot, and eel. These 
are taken by various kinds of nets, traps, and other 
fixed engines. In the Baltic, cod, haddock, and 
whiting are taken, but not in sufficiently large 
quantities to constitute a separate fishery. The 
Baltic codfish seldom weigh more than 15 Ib., and 
like the herring get smaller and smaller the 
further north they are found ; their average weight 
in the Southern Baltic and the Sound being from 
3 lb. to 61b., whilst near Gottland 2 lb. to 31b., and 
on the coast of Stockholm only 1 lb. to 2 Ib. may be 
taken as the mean. 

Cod fishing is carried on by means of hand lines, 
long lines, and nets. The hand line is of the 
ordinary description. The long line is set in the 
usual way, but small floats are used to keep the 
bait off the ground as in Norway, otherwise it 
would be eaten by marine insects. A cod line ex- 
hibited was 600 ft. long, and had 120 hooks on 1-ft. 
snoods. Pieces of herring, worms, snails, or 
mussels are used for bait. The nets are of the 
same description, and set in the same way as those 
employed by the Norwegian fishermen. A cod net 
exhibited from Landskrona, a town situated on 
the Sound, is 2500 meshes in length, 4ft. deep, 
and contains 15 knots for every 2ft. It is used for 
catching small codfish. The net is made of 3-ply 


cotton thread No. 20 and mounted all around on a 
cord cf Russian hemp and of 4 mm. thickness. The 








floats are made from the bark of the black poplar. 
They are 14 in. long and }in. in diameter, and tied 
on with strings at both ends, at a distance of 2 ft. 
between each float. In the footstring there is a 
loop for every four floats, and in this loop is a stone, 
double the size of the floats. The nets are allowed 
to hang loosely in the water and are not stretched 
They are tanned in a solution compound of 2 gal- 
lons of ground or chopped bark boiled for one 
hour in 15 gallons of water ; 11b. of soda is then 
added and the whole stirred. The net is put into 
this mixture and boiled for 15 minutes, after which 
it is hung up to dry. 

Salmon fishery is carried on chiefly with nets of 
the ordinary type, but some fish are taken by means 
of long lines which are shot in the open sea. The 
line is kept floating near the surface by cork floats, 
and is held in position by anchors or large stones. 
A salmon line shown in the Exhibition 180 ft. 
long, had three hooks spaced 60 ft. apart. The 
snoods are 12 ft. long. Large numbers of these 
lines are set, each with a separate weight or anchor. 
A cheap but effective line anchor is formed by in- 
closing a large stone in a triangular lattice-work 
frame with pointed ends sticking out on all sides to 
act as the flukes of an ordinary anchor. The hooks 
are made of galvanised steel wire ; herring is used 
for bait. This fishing is only carried on in cold 
weather. The following are the particulars of a 
salmon seine exhibited. Length of the lint or net- 
t ng is 36 ft. in every sixth part ; depth 60 meshes 
containing 2in. from knot to knot. When the 
seine is prepared for use it is attached to a line only 
32 ft. long in every sixth part of the length of the 
netting. The bunt of the net, which is 24 ft. long, 
iscommenced with 30 meshes and finished with 60. 
For each arm there are eight floats and a windlass, 
4 ft. high and 4 ft. broad. Twosuch windlasses are 
exhibited with the seine. 

The eel fishery of Sweden is a very extensive one. 
the fish being taken by means of traps set around 
the coast, and also by long lines made of linen yarn 
and having 100 hooks with a space of 4 ft. between 
each hook. These lines are also used for cod fishing. 
The salt-water fisheries proper are prosecuted on 
the western coast in the waters of the Cattegat, 
Skagerrack, and the North Sea. 

Fig. 2 is an illustration of a mackerel boat from 
the Province of Bohus. These vessels are clinker 
built and decked throughout. They have deep 
keels and remarkably hollow floors which doubt- 
less render them very weatherly craft. The fish 
are taken both by net, and hook and line, but the 
latter mode of fishing is fast losing ground. A 
mackerel drift net of the ordinary type was shown 
in the Exhibition. 

The illustration, Fig. 3, is taken from a photo- 
graph of a model shown in the Exhibition repre- 
senting a Bohusliin banker used in the North Sea 
fisheries. 

This vessel is carvel-built of oak. The midship 
section is much like that of the mackerel boat last 
described, having a very hollow floor and deep keel. 
Although the entrance is fine the bows of the boat 
are bluff and rounded above the water line ; the 
object of the Swedish boatbuilder being to pro- 
duce a craft that will ride to her anchor with safety 
in heavy weather. These boats, as will be seen, 
are dandy-rigged and havea sprit mizen. Many of 
them fish on the Storezzen Bank off the Norwegian 
coast, going into Aalesund to dispose of their 
fish when they have a full fare. Two or three 
years ago thirty-seven vessels, manned by 522 hands, 
were engaged in this fishery. The average earn- 
ings of the men was about 32/. for the season. 
This distant industry is one of great danger and is 
attended by considerable losses both of men’s lives 
and gear. Other .vessels confine their operations 
to the neighbourhood of the Skagerrack, running 
home about once a week, or oftener, if the weather 
be hotter than usual. They carry no ice, as a rule, 
and large quantities of fish are frequently spoiled. 
Cod, ling, halibut, haddock, and skate, form the 
principal fares. These fish are caught on long lines, 
often laid at a depth of 200 fathoms ; mussels or 
cut-up fish being used as bait. Large quantities of 
the fish taken by these boats are salted ashore. 
Cod-liver oil is one of the proceeds of this industry, 
and salted cod roe is largely exported to France, 
where it is used as bait in the sardine fishery. 
Larger fishing smacks are now being built to pro- 
secute the deep-sea fisheries. In one year twenty- 
four new craft of heavier tonnage than had been 
previously in use were added to the fleet that fish 
off the Jutland reef in summer. The takes are 
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generally carried to the southern ports of Norway, 
the people of that country better understanding the 
handling of the fish. 

A considerable number of prawns are taken in 
the Swedish fisheries. The season lasts from the 
end of April te the middle of September, the fish 
being found inshore and swimming at the surface. 
They are caught in nets and traps, of which several 
examples were shown in the Exhibition. Among 
the curious exhibits in this court were a large 
meshed net made of strips of hide ; some very fine 
nets made of twisted sinew ; a rope of pine-tree 
fibre ; a water telescope such as we have seen 
amongst the fishermen of the Bahamas, and a gun- 
wale roller, not unlike those used by the New 
England fishermen ; an otter for setting a long 
line and a net spring trap for catching seals, were 
both ingeniously planned. The deep-sea apparatus 
were effective, although somewhat rude compared 
to the United States exhibit. 


NOTES. 

Messrs. YARROW AND Co,’s TorPEDO Boats. 

DurinG some recent evolutions of torpedo boats 
supplied by Messrs. Yarrow and Co., to the Italian 
Government, one of these, the Falco, was run down 
by the sister boat. At the time of the collision 
the boats were running at aspeed of nearly fourteen 
knots, which speed was perhaps reduced to ten knots 
at the moment of collision. The Falco was saved 
from sinking by the forward water-tight bulkhead, 
as she was struck just a few inches before it. The 
fore end of the ram of the other boat went right out 
beyond the port bow of the Falco ; however, the 
latter steamed on and reached the dockyard, where 
she was secured alongsidea hulk. The engines and 
accessories of the Falco sustained no damage what- 
ever, the injury being entirely confined to the head 
of the bow and the launching tubes, particularly 
to the starboard one. 


Evecrricity AND FRIcTION. 

The question of gradients on electric railways is 
one which every practical engineer will seek informa- 
tion on; and a recent experiment of Professor Leo 
Daft, of Greenville, N.J., United States, supplies 
some unsuspected data to the problem. Mr. Daft, 
while making some experiments on an electric rail- 
way, observed that the traction of the locomotive on 
a grade of 2000 ft. to the mile was far in excess of 
what he expected on the precedent of a steam 
locomotive. Suspecting that the electricity of the 
electrified rails might have something to do with 
it he arranged the following experiment. A bar 
of iron was placed upon two friction wheels revolv- 
ing in the same direction. A spring balance mea- 
sured the pull due to the friction between the bar 
and wheels. When the current from the dynamo 
was passed through the contacts between the wheels 
and bar the pull on the balance was increased by 
20 per cent. The experiment proves that it is ad- 
vantageous to use the rails as conductors, because 
the traction of the locomotive is increased by the 
current passing between the rails and the wheels 
on its way to and from the electro-motor. 

New Mone or INsutating WIREs. 

M. C. Widemann has communicated a novel 
mode of insulating telephone wires to the French 
Academy of Sciences. Having used Nobili and 
Becquerel’s process for colouring metal by baths of 
plumbates and alkaline ferrates, M. Widemann 
observed that the coloured coating resisted galvanic 
action, ‘The skins of peroxide of lead or iron 
served as insulators, like a layer of india-rubber or 
gutta-percha. The method of preparing the skin is 
simple, and the cost small. It suffices to prepare a 
bath of plumbate of potash by dissolving 10 
grammes of litharge in a litre of water, to which 
has been added 200 grammes of caustic potash, and 
boiling it during half an hour. The mixture is then 
allowed to rest, is decanted, and is ready for use. 
The metal wire to be coated is attached to the 
positive pole of the battery, and, with a small 
electrode of platinum attached to the negative pole, 
is plunged in the bath. Metallic lead in a finely 
divided state is precipitated at the negative plate 
and peroxide of lead is deposited on the wire, with 
all the successive coloration of the spectrum. The 
insulation is only perfect when the wire has reached 
its last tint, that is a black brown. A wire thus 
covered is very highly insulated, and ‘the fact is 
well worthy the attention of electricians and in- 
strument makers. 

Parent LIcENsEs. 
A novel and important point with regard to 








licenses, where a patentee has patents for the same 
invention in various countries, was decided by the 
Court of Appeal on Saturday last, in the case of the 
Société Anonyme des Manufactures de Glaces, &c., 
v. Tilghman’s Patent Sand Blast Company, Limited. 
Mr. Tilghman, the inventor of the sand blast pro- 
cess, patented his invention in various countries, 
amongst them being England and Belgium. He 
assigned his English patent to the defendants, an 
English company, in which he was largely inte- 
rested, and he also gave the company a power of 
attorney by which they were enabled to deal in any 
manner with the Belgian patent, of which they 
became practically the owners. The company 
granted a license under the Belgian patent to the 
Belgian Société (the plaintiffs), to use the invention 
in Belgium. Under this license the Société con- 
tended that they were entitled to import their 
goods, made according to the invention into Eng- 
land, but this right was disputed by the company, 
who issued circulars warning the public against 
dealing with such importations. The Société there- 
upon brought the present action against the Com- 
pany to restrain the issue of these circulars. The 
question at issue was argued before Mr. Justice 
Pearson, upon a motion for an interlocutory injunc- 
tion, and from his decision against the Société they 
appealed, the result being a confirmation of the 
decision. The case was heard before Lords Justices 
Cotton and Lindley, counsel for the Société being 
Messrs. Cookson, Q.C., and Farwell, and for the 
Company Messrs. Aston, Q.C., and W. R. Bous- 
field. Their lordships held that, even where a person 
who is the absolute owner of both an English and 
a foreign patent for the same invention, grants a 
license to work the invention under the foreign 
patent in the foreign country, the license gives no 
right to import the goods into England, unless 
express words are inserted, which would amount 
to a license under the English patent also. 


Tue Instirution oF Civit ENGINEERS. 

The first meeting of the session, which will be 
held next Tuesday, will have a special interest from 
the fact that the vice-president, Mr. George B. 
Bruce, will give an account of the Northern Pacific 
Railroad, the opening ceremony of which he at- 
tended as the representative of the Institution. 
On the following Thursday the first of the six 
lectures on,‘‘ Heat” will be delivered. On another 
page we publish a list of subjects issued by the 
Council, upon which communieations are invited, 
as well as upon other subjects not included, 
but which would be of interest to the profession. 
The contribution of papers appears to be more 
liberal at the present time than it was afew years 
ago, which assists greatly to the improvement of the 
published Transactions. It is obvious that many 
papers received each session must remain unread 
on account of the limited number of Tuesday 
evenings, and that others which are accepted, 
do not lend themselves to public discussion. But 
by the publication of these papers in the volumes, 
the labour bestowed on them is not lost to 
the authors, and the information they contain is 
distributed to the ever increasing list of members ; 
such papers are, moreover, eligible for premiums. 
By this addition to the publications the usefulness 
of the Institution is very largely enhanced, for 
interesting and valuable as the discussions may be, 
only a small percentage of the members can be pre- 
sent to hear and take part in them, by far the larger 
portion having to depend upon the Transactions, 
the distribution of which in their present form must 
be regarded as amongst the most useful work done by 
the Institution. As usual during the coming session, 
the Council have granted the use of their rooms to 
various other societies—to the Mechanical Engineers 
on the 24th and 25th January and the Ist and 2nd 
of May next ; to the Meteorological Society on the 
third Wednesday of each month; to the Gas 
Institute on the 10th, 11th, and 12th June ; to the 
Iron and Steel Institute on the 23rd, 24th, and 
25th April ; and to the Society of Telegraph Engi- 
neers and of Electricians on the second and fourth 
Thursdays in each month. All members of the 
Institution have invitations to attend the various 
meetings of the societics just named. 


SoLaR PoTeNTIAL. 

Sir W. Siemens has promulgated the hypothesis 
that the sun possesses a high electric potential 
which possibly produces the phenomenon of the 
zodiacal light. He accounts for the rise and main- 
tenance of this potential by friction of the matter, 
which, according to his theory, having been dis- 








sociated by the light and heat rays emitted from 
the sun, flows in from cosmical space to its polar 
regions. This would, after condensation had set 
in, again undergo combustion and then flow towards 
the sun’s equator. In doing this it would be 
electrified by friction with the rotating body of the 
sun, and then be diffused afresh in cosmical space, 
in its electrified state, by the centrifugal force of 
the rotation. If this theory be correct, it follows 
that the phenomenon is similar to the electrification 
of the apex of the Egyptian pyramids by the whirl- 
ing dusts of the desert. As it must be also 
assumed that the connexion extends far be- 
yond the orbits of the planets, the body of the 
sun must be regarded as having an electrical 
potential with respect to these and acting distribu- 
tively upon them. According to Dr. Werner 
Siemens in arecent article in the Sitzungsherichte 
der Kiniglich preussischen Akademie der Kissen- 
schaften zu Berlin, this supposition of a solar electric 
potential would explain some puzzling terrestrial 
phenomena. If true, it follows that the calculated 
ratios of the masses of the sun and planets to that 
of the earth would be changed. These alterations 
would be sensible, especially in the case of the small 
planets and satellites, since electric force is a func- 
tion of the surface. The paths of the planets would 
not be interfered with if electric force were added 
to gravity, because electric attraction also varies 
inversely as the square of the distance. The 
disturbing influences exerted by the planets on 
each other’s path would, on the other hand, be 
changed if gravitation were diminished by electric 
repulsion. Perhaps, says Dr. Siemens, it is reserved 
for astronomy to prove the existence or non- 
existence of electric potential on the sun by the 
perturbations of the path of Mercury. 


THE CaNnaL FROM St. PETERSBURG TO CRONSTADT. 

The means of communication between St. Peters- 
burg and Cronstadt are a matter of extreme im- 
portance to Russian commerce; since all goods 
from the interior of the empire intended for ex- 
portation, are brought to the capital during the 
fine season, by rail and canal, transhipped into 
special barges, conveyed by the present narrow 
canal to Cronstadt, and there reshipped for sea 
transport. The converse is the case with imported 
goods for the north of Russia, and much expense 
and delay is the result. Communication is at 
present carried on by means of a narrow and sinuous 
canal, which crosses the vast delta of the Neva. 
Its depth is variable, the minimum being 9 ft. 6in., 
and it is of course injuriously affected by the floods 
to which the basin oi the Neva is so liable, when 
the river is full, and a strong westerly or north- 
westerly wind blows back its waters. It was there- 
fore decided to construct another and larger canal, 
in a new line, instead of attempting to enlarge the 
old one ; and in the year 1876 the works were com- 
menced, and are now about two-thirds complete. 
The canal starts from the mouth of the Neva, where 
it will open into a large basin, and proceeds south- 
wards for nearly two miles. In this part of its 
course, it will have a navigable width of 207 ft., and 
will be carefully embanked. Taking a wide curve, 
it will then join the canal which goes direct to Cron- 
stadt; and from the same point a branch will 
proceed to meet the Neva above St. Petersburg. It 
will have a uniform depth of 22 ft. The soil is easy 
to work, consisting almost entirely of clay, sand, 
and gravel, and a total quantity of; 47,737,000 
cubic yards of ballast has been extracted, being 
about two-thirds of the whole. The remainder will 
be excavated by the end of next year. This 
material has been used in constructing the ex- 
tensive embankments required. The foundations 
of the embankments were laid with a double row of 
timber pontoons filled with gravel ; their internal 
faces were then covered with planking, and plastered 
with clay. The space thus formed and lined was filled 
with liquid mud by Burtand Freeman’s mud-pump- 
ing apparatus, and the contained water was allowed 
to escape by openings provided for the purpose. 
The sloping sides of the dyke are protected only by 
unmortared masonry, resting on a bed of ballast. 
No provision has been made against sand. The 
dredgers employed were all English, except two 
small ones made at St. Petersburg, and one in Bel- 
gium ; they number altogether ten, and are capable 
of excavating a total of 188,354 cubic yards in ten 
hours’ work. Eighty-six barges and lighters are 
also in use, capable of transporting 153,038 cubic 
yards ; twelve tugs, of a total force of 600 horse- 
power ; one steam-boat and two steam-launches, 
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for purposes of inspection ; two floating dredgers, 
one Gabert excavator, and seven locomotives with 
a centrifugal Neut and Dumont exhausting pump. 
Any deficiencies in this plant are supplied by 
hiring. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ’Change at Middlesbrough. The 
market was again dull, No. 3 Cleveland pig for early 
delivery being obtainable at 38s. 3d., and 38s. per ton. 
Although ,the shipments continue good the pressure for 
No. 3 seems to have gone off. Inquiries from abroad are 
slower, and consumers at home are still inclined to hold 
aloof from buying in anticipation of lower prices. Messrs. 
Connal and Co.’s warrant stores are getting less. At 
Middlesbrough they hold a stock of 65,895 tons, and at 
Glasgow they have 588,264 tons. Shipments of pig iron 
from Middlesbrough continue active. Up to date there 
have been exported 14,300 tons against 8700 tons to corres- 
ponding time last month. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association returns for the month 
of October show that there were 118 blast furnaces in 
operation. During the month the total make was 238,258 
tons, an increase of 15,144 tons on the previous month. 
The total stocks are now 242,086 tons. This is a decrease 
of 19,814 tons on the previous month’s stocks. The 
Seaton Carew Iron Company’s blast furnaces, which were 
acquired about a year ago from the trustees of the West 
Hartlepool Iron Company, are working well. There are 
two of the three furnaces in operation. The company is 
becoming noted for their large production. Their No. 2 
furnace is about 75 ft. high and 21ft. bosh. Last week 
this furnace produced 700 tons of the Seaton brand of 
No. 3 Cleveland iron. Mr. Kirk is managing director, 
and Mr. Tomlinson manager for this company. 


The Finished Iron Trade.—Manufactured iron is dull, 
and prices are tending lower. Ship piates are nominally 
61. per ton, and angles 5/. 10s., less 24 per cent. at works, 
but contracts have been placed for less money within the 
last few days. 

Engineering and Shipbuilding.—All over the North of 
England engineers are busy on old contracts. The demand 
for shipbuilding is falling off, and a dull time in this 
branch of industry is expected in the beginning of next 
year. 


Proposed New Docks for Middlesbrough.—The North- 
Eastern Railway Company who possess such a gigantic 
monopoly of the carrying power in the North of England 
arc the owners of the dock at Middlesbrough, and they pro- 
pose to enlarge it. From time to time the traders of the iron 
town have complained that the present dock is miserably 
insufficient for their purposes, and they now say that the 
enlargement proposed by the railway company will make 
it very little better. At the monthly meeting of the Tees 
Conservancy Commission held on Monday, it was resolved 
to consider the question of constructing docks in the Tees 
independent of the North-Eastern Railway Company, 
and on the proposal of the Right Hon. James Crowther, 
M.P., a committee was appointed to obtain information 
on the matter and report. There is a general opinion 
that the trade of Middlesbrough would “ better deve- 
loped if another railway to the place could possibly be 
made, 

Gas Exhibition at Middlesbrough.—A successful gas ex- 
hibition under the auspices of the Middlesbrough Corpora- 
tion is being held in the town this week. All kinds of 
stoves and methods of heating and illuminating are 
shown. The object of the Corporation is to induce 
people to consume more gas which they now manufacture 
at so cheap a rate. 

The Cleveland Institution of Engineers.—The annual 
meeting of the engineers was held at Middlesbrough on 
Monday night. There was a thin attendance. The report 
showed that ninety-nine members had_ neglected to pay 
their subscriptions, and there was a deficit of 497. A 
paper on the education of mechanical engineers was 
read by Mr. Ripper, of Sheffield. 


The Stockton and Middlesbrough Water Board.—The 
Corporation of the two Teesside towns have empowered 
the Water Board to proceed to Parliament for powers 
to extend the period for completing the additional works 
to 1900. In 1876 the corporation acquired the water 
works, which cost them nearly a million of money, and 
they are now about to expend between 300,000/. and 
400,000/. in extending their works and improving the 
supply, which, although so costly, are a source of profit 
to the corporation. 

The Coal and Coke Trades.—Coal maintains its price, 
but coke owners are inclined to meet buyers more freely 
than of late. 





Dr. W. Pott.—The Emperor of Japan has lately sent 
to Dr. W. Pole, F.R.S, Member of Council of the In- 
stitution of Civil Engineers, the decoration of the third 
class of the Imperial Order of the Rising Sun, in acknow- 
ledgment of many years’ services as engineer in England, 
superintending the provision of the materials and stock for 
the Japanese railways. This is a high compliment ; the 


first and second classes are only given to sovereigns and 
ministers ; the third is equivalent to the rank of a knight- 
commander, and has only been once before conferred on an 
Englishman. The fact is interesting as showing the appre- 
ciation, by the Japanese Government, of British profes- 





sional aid in the establishment of their public works. 


NOTES FROM THE UNITED STATES. 


PHILADELPHIA, October 25. 


Tue volume of business in iron and steel for the 
past six days has not fallen below the average for the 
past six weeks, and in two or three directions there 
are evidences of a slight improvement. But it is 
searcely probable that any general improvement will 
take place for some time to come, owing to the fact 
that supply is still so far in excess of demand, and 
that so much producing capacity is idle and ready to 
go into operation upon the slightest inducement. A 
few large sales of forge iron have been made below 
market quotations. Prices are nominally 20.50 dols. 
to 22 dols. for No. 1 foundry, 19 dols. to 20 dols. for 
No. 2, and 18 dols. to 19 dols. for forge iron delivered, 
with some brands held a little higher. 1000-ton lots 
are under inquiry, and buyers seem disposed to cover 
requirements for the next sixty days, but only on their 
own terms. The strain on some producers is such 
that they will probably make unusual concessions in 
order to realise promptly ; cash buyers are able to 
obtain good bargains. The stronger companies are 
still delaying, believing that the present restriction 
will improve the market by the close of the year. 
Nothing is being done in Bessemer ; sales are possible 
at 20 dols., but 20.50 dols, is asked, and in some cases 
21 dols. Spiegeleisen is dull at 30 dols. to 31 dols. 
Good muck bars are selling freely at 33.50 dols. to 
34 dols. Charcoal blooms, 56 dols. ; and anthracite, 
47 dols. Skelp iron is quoted at 2.15. Some bar 
mills have come to single turn and the production is 
only to two-thirds of capacity ; a further decline will 
take place, unless demand should improve soon. Prices 
are weak and fluctuating and fair orders are taken at 
2cents. It is difficult to quote prices and a large amount 
of business is held back in consequence. This dulness 
has affected the demand for plate, tank, and structural 
shapes. Several large orders will be placed as soon as 
prices settle, but now contractors and builders are not 
willing to buy far beyond present requirements. Re- 
fined bars and bridge plate, 2.50; angles, 2.40; tees, 
2.75; beams and channels, 3.50; these prices being 
subject to modifications when large orders are to be 
had. Thin sheets are scarce and firm, but other kinds 
are dull and weak. Galvanised, 45 per cent. off. 
Prices for wrought pipes and tubes are low, but a large 
business is being done. 25,000 tons of steel rails have 
sold within a week or two in Pennsylvania and other 
mills at 37 dols. to 38 dols. for small lots and 36.50 dols. 
for large lots, and there are offers for large lots for 
winter delivery at lower prices. A reduction in wages 
is to be made at the St. Louis mill next week, and 
other reductions will probably follow. Spot lots of 
T rails command 23.25 dols. Double heads are wanted 
at 25 dols. ; cargo lots of scrap are wanted. Quota- 
tions, 24 dols. to 24.50 dols. 


TRIAL TRIPS AND LAUNCHES. 

On Wednesday, the 31st ultimo, Messrs. Alexander 
Stephen and Sons, Linthouse, Glasgow, launched the 
Euterpe, an iron screw steamer of about 1800 tons. The 
engines were fitted on board before launching, and are of 
the most approved construction. They have cylinders of 
32 in. and 60 in. in diameter, respectively, with stroke of 
39 in. ; and the boilers are designed for a working pres- 
sure of 80 lb. per square inch. 





On the same day a steel screw steamer of 2400 tons 
ross, named the Barracouta, built and engined by 
Messrs. James and George Thomson, Clydebank, went 
down the Firth of Clyde on her official trial trip. She 
was well laden with a general cargo, and on the measured 
mile she attained a mean speed of 11.98 knots per hour, 
which was considered highly satisfactory. The engines 
indicated 1500 horse-power. The vessel measures 285 ft. 
by 35} ft. by 29 ft. to awning deck, and the ‘engines have 
cylinders of 32in. and 63 in. in diameter, respectively, 
with stroke of 45in. 





A steel screw steamer named the Strathlyon, a vessel of 
about 520 tons gross, and measuring 160 ft. by 27 ft. by 
11 ft. 6 in., was launched on Thursday, the Ist inst., by 
Messrs. Macarthur and Co., Abbotsinch, Paisley. In- 
tended for the ‘‘Strath” line of Messrs. James Hay 
and Sons, Glasgow, she has been built under special 
survey to class 100 A 1 at Lloyd’s, and is to be fitted by 
Messrs. Walker, Henderson, and Co., Glasgow, with 
engines having cylinders of 24 in. and 48 in. in diameter, 
respectively, with 30 in. stroke, and with a large boiler to 
work at 90 lb. pressure. 





With the same tide, Messrs. J. B. Seath and Co., 
Rutherglen, near Glasgow, launched an iron twin-screw 
tug steamer, named the Brock, and built to the orders of 
the lessees of the Preston and Wyre Railway, Fleetwood, 
under the superintendence of Mr. W. G. Ramsden, con- 
sulting engineer, Liverpool. She measures 95 ft. by 19 ft. 
by 10 ft., and is to be supplied by Messrs. Rankin and 
Blackmoor, Greenock, with a set of their patent two- 
cylinder compound engines of a total of 300 indicated 
horse-power. 


Messrs. Robert Duncan and Co., Port - Glasgow, 


launched on Saturday, November 3, a fine iron clipper 
ship of 1760 tons, and measuring 255 ft. by 40 ft. by 23} ft. 





named the Helensburgh ; she is owned by Messrs. Thorn 
and Cameron, Glasgow. 


With the same tide, and at the same port, a steel ship, 
named the Sierra Pedrosa, was lenahell by Messrs. John 
Reid and Co. A vessel of 1650 tons register, and measur- 
ing 250ft. by 39 ft. by 24ft., she has been built to the 
order of Messrs. Thomson, Anderson,-and Co., Liver- 
pool, specially with the view of being engaged in the 
tice trade. 


Messrs. Burrell and Son, Dumbarton, on the 8rd inst., 
launched the Strathness, an iron screw steamer, built to 
the highest class at Lloyd’s, and measuring 160 ft. by 
24 ft. Gin. by 11 ft. She is intended for the Strath Line 
of steamers owned by Messrs. James Hay and Sons, 
Glasgow. 

An iron screw steam barge named the Invergowrie, 
a vessel of 86 tons, and measuring 66 ft. by 17 ft. by 7 ft., 
was launched by Messrs. Blackwood and Gordon, Port- 
Glasgow, on the 5th inst. Built to the order of Messrs. 
William Arrol and Co., contractors for the Forth and 
Tay Bridges, she is to be employed by the owners at the 
Tay Bridge. Mr. David Gordon, Port - Glasgow, is 
supplying the engines, winches, &c. 

A handsomely-modelled steel screw steamer, named 
the Manaos, a vessel of 1600 tons, and measuring 266 ft. 
by 36 ft. by 21 ft., was launched on the following day by 
Messrs. James and George Thomson, Clydebank, by 
whom she is to be fitted with engines for the Brazilian 
Steam Navigation Company. 





On the 6th inst. Messrs. F. B. Seath and Co., Ruther- 
glen, Glasgow, launched an iron screw steamer of about 
350 tons, and measuring 160 ft. by 23 ft. by 11ft. Gin., 
and classed 100 Al at Lloyd’s. She is owned by Mr. 
William Robertson, Glasgow, and is being engined by 
Messrs. William King and Co., of the same city. 


On the same day, the trial trip of the screw steamer 
Adelaide, took place on the Firth of Clyde. Built by 
Messrs. D. and Ww. Henderson and Co., Glasgow, to the 
order of the Adelaide Steamship Company (Limited), 
South Australia, for their service between Adelaide and 
Melbourne, she is a vessel of 279 ft. by 33 ft. by 25 ft. 4in., 
and of 1700 tons gross. Her engines have cylinders of 
354 in. and 69 in. in diameter, respectively, with 4 ft. 
stroke, the working steam pressure being 901b. On the 
measured mile she attained a speed of 14.9 knots per 
hour, the guarantee being 14 knots, 

On the same day the Martos, a spar-deck iron screw 
steamer, of 1490 tons gross, and measuring 234 ft. by 
33 ft. by 23 ft. 91n., was launched by Messrs. Gourlay 
Brothers and Co., Dundee. Built to the order of 
Senor Juan J. Sister, of Valencia, Spain, she is being 
fitted by her builders with engines of 140 horse-power 
nominal, and has been specially designed for the wine- 
carrying trade. 

At the same port, and also on the same day, Messrs. 
A. Stephen and Sons launched the Thane, a schooner- 
rigged screw steamer measuring 245 ft. by 33 ft. by 
22 ft. 6 in., and of 1370 tons gross. She has water ballast 
tanks capable of holding 300 tons of water. Classed 
100 A 1 at Lloyd’s, she is being supplied with engines of 
160 horse-power nominal by Messrs. Pearce Brothers, 
Dundee, and is owned by Messrs. R. A. Mudie and Sons, 
of the same town, 

At Leith, on the 1st inst., a large and powerful double- 
ladder dredger, built for the Tees Conservancy Commis- 
sioners, was launched from the yard of Messrs. 8. and H. 
Morton and Co. The vessel is exceptionally strong in all 
its parts. The buckets, links, and tumblers are all made 
of steel manufactured by the Stanners Close Steel Com- 
pany, Walsingham. Built to the plans and specifications 
of Mr. John Fowler, C.E., and under the superintendence 
of Mr. E. D. Brown, Stockton, this is the third dredger 
constructed for the Tees by Messrs. Morton. 

On Saturday last the paddle steamer Violet, built by 
Messrs. Allsup and Sons, of Preston, was launched. Her 
dimensions are: Length, 150 ft. ; breadth, 26 ft.; and 
depth of hold, 10 ft. 6in. She has been built to the order 
of the Wallasey Local Board from the designs, and under 
the superintendence of Messrs. Flannery and Fawcus, of 
Liverpool, and is intended for the passenger trafic, 
between New Brighton, Seacombe, and Liverpool. The 
vessel is to be classed 100 A 1 at Lloyd’s, and will have a 
Board of Trade certificate for 1000 passengers ; she is 
divided into twelve water-tight compartments. The saloon 
on deck is 110 ft. long, and hasa spacious promenade above; 
both decks are of teak. The Violet has patent feathering 
floats, diagonal oscillating engines with two cylinders, 
each 38 in. in diameter, and 5 ft. stroke ; the boilers, two 
in number, have 2400 square’ feet of heating surface, and 
are constructed to Board of Trade rules for a working 
pressure of 451b. ; with this machinery the vessel will 
have adequate power to obtain a speed of 12 knots per 
hour. 

On November 6, Messrs. Cochran and Co, launched in 
the West Float, Birkenhead, a steel twin screw steamer, 
built to the order of Messrs. Hecht, Lewis, and Kalm. 
The vessel is intended for service on the West Coast of 
Africa, and is fitted with two single compound surface 
condensing engines and a steel boiler of Cochran’s multi- 
tubulartype. The vessel has been built under the superin- 
tendence of Mr. James Rode, of Liverpool. 
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THE STRENGTH OF MARINE BOILERS. 

In another article under this title, which appears on 
p. 433 of the present issue, we have referred to the rules of 
the Board of Trade and Lloyd’s Register for the strength 
of boiler shells. These rules we print in extenso below : 


Boarp OF TRADE RULES. 

‘When cylindrical boilers are made of the best 
material, with all rivet holes drilled in place, and all the 
seams fitted with double-butt straps each of at least five- 
eighths the thickness of the plates they cover, and all the 
seams at least double-rivetted, with rivets having an 
allowance of not more than 75 per cent. over single shear, 
and provided that the boilers have been open to inspec- 
tion during the whole period of construction, then 5 per 
cent. may be used as the factor of safety. The tensile 
strength of the iron is to be taken as equal to 47,000]1b. per 
square inch with the grain, and 40,000 lb. across the grain. 
The boilers must be tested by hydraulic pressure to twice 
the working pressure, in the presence, and to the satisfac- 
tion of the 5 vard’s surveyors. But when the above con- 
ditions are not complied with, the additions in the follow- 
ing scale must be added to the factor 5, according to 
the circumstances of each case : 


A. .15 To be added when all the holes are fair and 
good in the longitudinal seams, but drilled 
out of place after bending. 

To be added when all the holes are fair and 
good in the longitudinal seams, but drilled 
out of place before bending. 

To be added when all the holes are fair and 
good in the longitudinal seams, but punched 
after bending instead of drilled. 

To be added when all the holes are fair and 
‘ood in the longitudinal seams, but punched 
Chere bending. 

To be added when all the holes are not fair and 
good in the longitudinal seams. 

To be added if the holes are all fair and good 
in the circumferential seams, but drilled out 
of place after bending. 

To be added if the holes are fair and 
the circumferential seams, but drille 
bending. 


— 
* 
bo | 
cr 


ood in 
before 


H .15 To be added if the holes are fair and good 
in the circumferential seams, but punched 
after bending. 

1 .2 To be added if the holes are fair and good in 


the circumferential seams, but punched be- 
fore bending. 

J* .2 Tobe added if the holes are not fair and good 
in the circumferential seams. 

To be added if double butt straps are not 
fitted to the longitudinal seams, and the 
said seams are lap and double rivetted. 

To be added if double butt straps are not fitted 
to the longitudinal seams, and the said seams 
are lap and treble rivetted. 

To be added if only single butt straps are fitted 
to the longitudinal seams, and the said seams 
are double rivetted 

To be added if only single butt straps are fitted 
to the longitudinal seams, and the said seams 
are treble rivetted. 

To be added when any description of joint in 
the longitudinal seams is single rivetted. 

To be added if the circumferential seams are 
fitted with single butt straps, and are double 
rivetted. 


() .2 To be added if the circumferential seams are 
fitted with single butt straps, and are single 
rivetted. 

R .1 To be added if the circumferential seams are 


fitted with double butt straps, and are single 
rivetted. 

To be added if the circumferential seams are 
lap joints and are double rivetted. 

To be added if the circumferential seams are 
lap joints and are single rivetted. 

To be added when the circumferential seams 
are lap, and the strakes of plates are not en- 
tirely under or over. 

To be added when the boiler is of such a length 
as to fire from both ends, or is of unusual 
length, such as flue boilers ; and the circum- 
ferential seams are fitted as described opposite 
P, R, and 8, but of course when the circum- 
ferential seams are as described opposite () 
and T, V .3 will become V .4. 

To be added if the seams are not properly 
crossed. 

To be added when the iron is in any way 
doubtful, and the surveyor is not satisfied 
that it is of the best quality. 

To be added if the boiler is not open to inspec- 
tion during the whole period of its construction. 
‘“Where marked* the allowance may be increased still 

further if the workmanship or material is very doubtful 

or very unsatisfactory. 
“The strength of the joints is found by the following 
method : 


W*.4 
X* .4 


Yo 


Pitch—diameter of rivets x 100 


Pitch 
= percentage of strength of plate at joint as compared 
with the solid plate. 

Area of rivets x number of rows of rivets x 100 
Pitch x thickness of plate 
= percentage of strength of rivets as compared with the 
solid plate. 

“* Then, take iron as equal to 47,000 lb. per square inch, 
and use the smallest of the two percentages as to the 
strength of the joint, and adopt the factor of safety as 
found from the preceding scale : 





ENGINEERING. 
47,000 x percentage of strength of joint x twice the thick- 
ness of the plate in inches ern 2" 
Inside diameter of the boiler in inches x factor of safety. 
= pressure to be allowed per square inch on the safety 
valves, 

“In the case of zig-zag rivetting the strength through 
the plate diagonally between the rivets is equal to that 
horizontally between the rivets, where the diagonal pitch 
= ,*; horizontal pitch + ,4; diameter of rivet. 

“ Plates that are drilled in place must be taken apart 
and the burr taken off, and the holes slightly countersunk 
from the outsides. : 

‘* Butt straps must be cut from plates and not from 
bars, and must be of as good a quality as the shell plates, 
and for the longitudinal seams must be cut across the 
fibre. The rivet holes may be punched or drilled when 
the plates are punched or drilled out of place, but when 
drilled in place must be taken apart and the burr taken 
off and slightly countersunk from the outside. 

‘* When single butt straps are used and the rivet holes 
in them punched they must be one-eighth thicker than the 
plates they cover. 

‘“‘ The diameter of the rivets must not be less than the 
thickness of the plates of which the shell is made, but it 
will be found when the plates are thin, or when lap joints 
or single butt straps are adopted, that the diameter of the 
rivets should be in excess of the thickness of the plates. 

‘* Dished ends that are not truly hemispherical must be 
stayed ; if they are not theoretically equal in strength to 
the pressure needed, they must be stayed as flat surfaces, 
but if they are theoretically equal in strength to the 
pressure needed the stays may have a strain of 10,000 Ib. 
per effective square inch of sectional area. 

‘* Surveyors will remember that the strength of a sphere 
to resist internal pressure is double that of a cylinder of 
the same diameter and thickness. 

** All man-holes and openings must be stiffened with 
compensating rings of at least the same effective sectional 
area as the plates cut out, and in no case should the plate 
rings be less in thickness than the plates to which they 
are attached. The openings in the shells of cylindrical 
boilers should have their shorter axes placed longi- 
tudinally. It is very desirable that the compensating 
rings round openings in flat surfaces be made of L or 
T iron. 

‘*The neutral part of boiler shells under steam domes 
must be efficiently stiffened and stayed, as serious acci- 
dents have arisen from want of such precautions.” 


Luoyp’s RULEs. 

‘* The strength of circular shells to be calculated from 
the strength of the longitudinal joints by the following 
formula : 

CxTxB 
D 
where C= coefficient as per following Table : 
T=thickness of plate in inches, 
D=mean diameter of shellin inches, 
B=percentage of strength of joint found as follows, 
the least percentage to be taken : 


For plate at joint B="-4 x 100 
y 








= working pressure, 


nxa 


x 100 with punched holes,* 
pxT 


7_NXA 
js kha! 


For rivets at joint B= 


90 with drilled holes.* 


Pp aA 
(In cases of rivets being in double shear 1.75a is to be 
used instead of a), 
where p=pitch of rivets, 
d=diameter of rivets, 
a=sectional area of rivets, 
n=numbers of rows of rivets. 
‘*Mem.—In any case where the strength of the longi- 
tudinal joint is satisfactorily shown by experiment to be 
greater than that given by this formula, the actual 
strength may be taken in the calculation. 
TABLE OF COEFFICIENTS. 
Iron Boilers. 


For Plates Ain thick For Plates 


Description of Longitudinal : ries xt saree: 
. Joint. tin. thick and above® thi din. 
4 in. 


and under, hick. 





Lap joint, punched holes a 155 | 165 170 
xs drilled holes .. aia 170 | 180 190 
Double butt strap joint, punched | 
TE Ba ee 190 
Double butt strap joint, drilled j 
holes Pe « is 180 190 290 


Se Boilers. — 


| Mor Plates For Plates For Plates Wor Piates 


| 
Description of Longi- - thick ?#i0- thick) Zin. thick above #in. 





tudinal Joint. lchdander, ond above and above) thick. 

| 3 in, | fein. | 
Lapjoints ..  ..| 200 | 215 230 240 
Double butt strap oe 215 230 | 250 | 260 


‘* Notge.—The inside butt strap to be at least three- 
quarters the thickness of the plate. 

‘* Nore.—For the shell plates of superheaters or steam 
chests exposed to the direct action of the flame, the coeffi- 
cients should be two-thirds those given in the above 
Tables. 

‘* Proper deductions are to be made for openings in shell. 

** All manholes in circular shells to be stiffened with 
compensating rings. 

‘The shell plates under domes in boiler so fitted to be 
stayed from the top of the dome or otherwise stiffened.” 

* Instead of the above in steel boilers the percentage of 
strength of the rivets to be calculated from the actual 
strength of the rivets to resist shearing. 








THE INSTITUTION OF CIVIL ENGINEERS. 
In accordance with their usual practice the Council of 
the Institution of Civil Engineers has issued a long and 
exhaustive list of subjects, upon which they will be pre- 
pared to receive papers, either for reading and discussion 
at the meetings, or for publication in the Transactions. It 
will be seen that this list embraces a range sufficiently 
large to include most subjects of active interest in the 
profession. The following is the list referred to : 


List. 
. A Comparison of the Decimal and Duodecimal 


1 
Systems of Measurement for Engineering Pur- 
poses. 

2. Improvements in Instruments for Surveying and 
Levelling. 


3. The Strength and Stiffness of Long Struts. 

4. The Strength of Pin-joints. 

5. The Varions Systems of Brickmaking by Machinery. 

6. The Qualities of Metal for vari us Purposes. . 

. Iron Foundry Practice as regards Melting —with the 
Results obtained from various forms of Cupola, 
Pressures of Blast, &c. 

8. Brass Foundry Practice — Furnaces, Melting-mix- 
tures, &c. 

9. Improved Methods of Moulding with Precision, espe- 
cially by Machinery. 

10. The Effect eed on the Mechanical and other 
Properties of Steel by Tempering in Oil and in 
Vater. 

11. Gaseous Fuel, and its Influence on Smoke Abatement. 

12. The Constitution and Destructive Distillation of Coal, 
and the Residual Products of Gas-making 

13. The Type of Steam Engine best adapted for Ordinary 
Factory Purposes, in respect to Economy in first 
Cost and in Cost of Working and Maintenance. 

14. Railway Construction in the United States and in 
Canada. 

15. The Application of the Compound Principle to Loco- 
motive Engines, 

16. A Record of Locomotive Performances as regards 
Weight, Power, Consumption, and Dynamometer 
Returns. 

17. On Measures for Improving the Efficiency of Rail- 
ways. 

18. Mechanical Power on Tramways, including Steam, 

Compressed Air, Electricity, Cables, &e. 

. The Works carried out on the Continent of Europe 
and in North America for the Improvement of 
Rivers, and of Inland Navigation generally. 

20. Maritime Canals and Ship Railways, : 

21. The Comparative Cost of Transport by Land and by 

Water. 

22. The Stability of Ships. 

23. The Present State of Marine Engineering. 

24. Vessels for Inland Navigation, with the Mode of 
Working them by Stern Wheels, Propellers, &c. 


_ 
i) 


| 25. The Manufacture of Steel-Faced Armour Plates. 
26. The Sewering of Towns on the Separate System. 


27. ee and Appliances for Blasting Rock under 

ater. 

28. The Comparative Merits of Water and of Compressed 
Air in Driving Tunnels under Estuaries and 
through Mountains. 

29. The Transportation, Storage, and Shipment of Grain. 

30. Improvements in the Mechanical Engineering of 
Collieries. 

31. The Methods Employed in Securing Large and Irre- 
gular-shaped Mineral Workings ; for example, the 
Almaden Mines, the Great Comstock Lode, &ce. 

32. Gold Quartz Stamping and Amalgamating Appli- 


ances. 

33. iy "nr tpaeaaananate of Lead and the Extraction of 
Silver. 

34. The Methods and Machinery Employed for Separat- 


ing the Impurities from Coal, as carried out in 
South Wales in Connexion with the Manufacture of 
Coke for the Iron and Steel Trades. 

35. Large Bore Naval and Coast Battery Ordnance, and 
the Form of Projectile best adapted for Range, 
Penetrative Power, and general useful Effect. 

36. On Electrical Conductors. 

37. Electro-Motors—their Construction, Efficiency, and 
Power. 

38. On Gearing for Dynamo-Machine Motors, and other 
High-speed Machines. 

39. The ‘Transmission and Distribution of Electricity 
over large Areas for Lighting and for Motive 
Power, including Electric Railways, Hoists, &c. 

40. Electrical Measuring Instruments. 

41. Submarine Telegraph Cables, their Manufacture, 
Laying and Repair, including Deep-Sea Sounding 
Methods and Appliances. 

42. Telpherage, or the Automatic Electrical Transport of 
Goods and Passengers. 

43. The Measurement of Work by Dynamometers, with 
descriptions of the Apparatus. 





THE TELEPHONE.—Telephone exchanges were opened 
in Newport and Cardiff two years since, and in addition 
to the local inter-communication which these provided, 
the two towns were connected by a trunk wire—the first 
of its kind erected in Great Britain—and renters were 
thereby enabled to hold personal intercourse with each 
other through fourteen miles of double wire. The original 
trunk wire has now grown into three, this number having 
been found necessary to meet the increasing demands of 
the public. An extension was also made early this year 
from Newport up the Monmouthshire Valleys, so that 
conversation could readily be carried on between Cardiff, 
Newport, Ebbw Vale, Blaenavon, Abertillery, &c. 
Further facilities being still called for, the Post Ottice has 
now erected a trunk wire from Cardiff to Swansea, a dis- 
tance of 47 miles. 
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440 (Nov. 9, 1883. 
” 
“ENGINEERING” ILLUSTRATED PATENT RECORD. 
Compitep By W. LLOYD WISE. 
| 
APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | Nos}  ysyps 4, ABBREVIATED TITLES, &o. ! No.| Name. | No.| Name, | No.| Name, 
NOVEMBER 5, 1883, Pf -4 OF APPLICANTS, | 1883 1883 “T1883 
In the Cases of Inventions communicated from Abroad the} ~ | 4403 | Haddan 4792 | Thomas and | 4801 | Haddan 
Names, d&c., of the Communicators are given in Italics || Nov. 1 eo Zweifel. (Brush). 
after the Applicants’ Names. | 5190 | W. Birks, Nottingham. Manatectere of bobbin-net or twist} 4749 4793 | Justice 4802 | Haddan 
(Breithaupt an ne 
Bes. | } 5191 | H. Theaker, Sheffield. tee y ore serrating the edges ot arse Sands. 4794 a 4805 nee se 
| | i chm raylor’ 
and | gy A | ABBREVIATED TITLES, &0. || 509 | J. Richards, Tavistock,| Machinery for blending various kind | grag | pDetanvds | 4795 | Clark (Zerr),| 4807 | Harcourt, 
eed von. of sugar, tea, &c, 4788 4796 | Clark 4808 | Boult 
mapagres | 5193 | A, French, Morriston, | Obtaining compounds of lead te (Delany). (Cowles), (Querre), 
Oct. 30 Glam, pigments, & 4789 | Tweenand | 4797 | Potter. 4811 | Hamilton. 
5133 J. ce Widnes,| Marine engines. | 5194 | D. G. Reid, Port-Glas- Banding or shaping angle iron or | Renaudin. | 4798 | Groth 4812 | Thompson 
| gow, and D. Thom- | 4790 | Dutton (Fraenkel). (Stock- 
5138 | J. Forster, St. Helens,) Clearing roads, railways, &c., from || son, Johnstone. (Hall). 4799 | Samuelson. bridge). 
nae pe _ oa therefor. | 5195 | T. Coad, London, Manufacture Ms porous pots and plates}, 4791 | Kenyon. 4800 | Johnson 
5135 | J. ll London. si other lamps, &c., and/| for batterie: | (Recordon). 
enses therefor | $196 | Haddan. Barker. | Carding engines. _ ptoenenictinaac aun mipaemomak ENE ERED 
5136 | | eee: ees wpeaieat ee Oe ae Tk Grain purifiers. torsand receivers. VENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
Be ‘ailway Co. spel 10" t. George, C) ransmi and receivers. 
5137 | Allison, Riker. Combined boiler and steam vacuum 5188 don. —— COMPLETE SPECIFICATIONS. 
pumps and regulation’of feed water. || 5199 | R. C. Thompson and | Bicycles. ] For Particulars see Corresponding Numbers in Lists oy 
5138 | F. & §. Pearn and | Steam pumps. | W. Spence, London, | Applications for Patents. 
T. Addyman, Man- | 5200 | Lake. Lorimer. Machinery for dyeing or cleaning 
chester. B | arn, (Complete ices ) l 
5139 | sation. Vautré. Ships’ bows. | 5201 | G. L. Anders, London. nde ephone transmitte No. | Name. No. | Name. No. Name. 
5140 | Brookes. French. | Furnaces. | R. Belfield, London. | | Electric meters. —— | 
5141 | W. Sais, Flushing, | Telephones. | 5903 | Pitt. Bianchi. .——— and controlling railway!) 1883 1883 | 1883 
w York, U.S.A. | Nov. 2 and | 5136 | Allison 5152 Lake 5200 | Lake 
5142 | N. A. "Helonis, Paris, | Manufacturing light moe ag by the|) 5204 | H. Garside, Manchester oles Surfaces for ink printing (California (Du Bois), | (Lorimer), 
distillation of coal, wood, &c. by means of photography. Belt Rail- | | 
5143 | E. Green, Deepfields, — lage 0 Cast: metal |) 5205 | Henderson. Maumené Namioure « ae — earths | way Co.) \ | 
é d oxides an = cov 
5144 | J. E. 8. and E. Thorn- | Mounting the wheels of — po Ay car-|| 5006 | W. Browne, Cooks- | Trea’ t to obtain peat are, 
| hall & 1 Forknall, |” riages, tramears, &0., and azles town, Tyrone, and and machinery therefor’ | SOE S) SEER. ai 
Tr regg, Belfast. 1—Ti enteri ition expires Friday, 
5145 | M. yo London. | Permanent bottle fie ee for regu-|| 5907 | C. Moseley, Manches- | Production of ornamental, &o., de- etal ——— — ” 
| lating the flow of ter. signs upon waterproof § fabrics. | = <a 
5146 | H. men on ze Stopping of wool- -com bing machines. 5208 | R. oe ooag Be J. a Bleaching of petroleum, & | j = 
Adcock, Bradfor enside, Live : Yo. | " 
5147 | T. D. Harries Aberyst- | Preventing the pollution of rivers|| 5999 | H. eet and P."A, Slip-links, &c., for releasing boats, f _fe. | Mame. No. | Name No Name 
by mining, &c., works. Thomas, London. || Faas 1883 1883 
5148 | Glaser.’ Traube. Production of peroxide of hydrogen. || soiq | N. Rolland and H. B. Electro-magnetic machines, || 9880 | Ashford. 3279 | Stuart. 4589 Bluthgen. 
5149 | J. A. Fawcett, Wake- = resulting from the flatten- | Ford, London. | ‘g08 |Bvesier, 3297 | Abel (Urban | 4650 Dobson, Hill, 
| field. ing, crushing, reducing of beans,|! 591] | Von Nawrocki. Ar- | Floors, ,thresholds, staircase steps,|| 3005 | Bateman Séhne) ¢ Waite. 
pee, Gc. and machinery therefor. | 5 Co. | 0 3207 | Aubert. — 3311 | Cameron. 4651 | Bailey and 
5150 | Groth. Schumacher, oe and apparatus for ee 5212 W. Crebbin, Liver- | Manufacture of steel. | 3219 | Newton 3317 | Chinnock. Lawson. 
| i 3343 | Mumford. | 4697 | Lak 
5151 | G. A. Gassagnes, Paris. Texnemomtan, of intelligible signals | 5213 | T. + Tempest - Radford, | Manufacture of carpets, ie cron po ‘ALL (Has sal |“ Titian 
| | erm r. l 4835 Bi 
5152 | Lake. Du Bois. Plumbers’ traps. (Complete specifi-|| 5914 | J, Harrington, Coven- | Mounting seats of bicycles, &c. = —— — = (Stabler), 
; cation). ] | 3281 | Goodacre. Naas 5047 | Gardner. 
5153 | 8. Schisgall, St. Peters-| Electric clocks not requiring winding || | §215 | H. H. Cook & H. “Hep- | Ornamenting cloths. 3986 | Smith. 3435 5084 | Roberts. 
ls ae ro Al worth, Leeds. | 3239 | Frost & Bond] “(Chemin). | 5000 | Glaser 
5154 | J, Brown, London. —— —_ designs on surfaces | 5216 | F. A. Wendt, Croydon. Ventilating ane, &., and pre-| || 8246 | Addie 3536 | Moritz and | (Rummelin). 
| steel, &c. venting smoke , { 3 5136 | Alli 
5155 | Alexander. Dupuy. | Gas stoves. | 5217 | Lake. Garnier. Treating hides or skins. | vite aan Pre a | “(California 
5156 | Edwards. Chénard. | Fertilizing manure. 5218 | Glaser. Glockner. Blowing machines, 3947 | Carrick. 4462 | Red th. Belt Rail- 
5157 a. Troemé= | Additions to saws. | 5219 | J. ae kington,| Pick and handle. | 3351 | Jordan 4507 | Hu way Co.) 
| ecker, ° 
5158 | A. Swan, Gateshead. Incandescent electric lamps and | 5220 | Newton. | De Men- | Manufacture of relisvo maps, | og al Grantham, ; 
| lonca-Cortez, | y 
5159 J. Swinburne, Gates- | Incandescent electric _ | 5221 | F..N. Seyde, Birming-| Preventing the spread of fire. } (Lesions). 
5160 | Johnson. Hermite. Bleaching of paper rulp, | 5222 | Newton. De Men- Tate and printing of relievo | I1.—Time for — oe eel Tuesday, 
5161 | | F. B. Hill, London. Measuring and con : "the flow | donca-Cortez. maps. 
| mars ODoahue| XS | S23 | Osetra) Omelette SS | | 
chards. O’ Donoghue.| Mechanii y- | ws , Yorks. woollen or cs. } " 
5163 | W. W. Colley. London. | Revolving firearms, | sams | a. Westward, Dir Pencil cases, pon cases, a0. No.| Name. | No.| Name. |No.| Name 
5164 | Clark. Fallon. Railway tipping wagors. | Nov. 3| mingham, ; al res | 1583 
5165 | - “opens Secondary batteries. ea Zneengeen. Fg oping 8 seats for bicycles, &c. lod ae 3327 | Henderson | 4164 | Scott. 
| _ 400 | in80N. tationery. 269 | ’ 4272 | Jones. 
ota) he gdulvermache, Oellcctriity tthe body, SPP 7iN|| S227 swan: ~~ cl = wes | Mtfatham), | 3390 | Corntorth. | 4287 | Haddan 
cee | apap ear | It (Steele 3332 | Needham. (Chapin). 
9167 | E. E. Allen, London. / Construction of portable buildings, || 5298 | J. M. Hetherington, | Spinning machinery. } 3271 | Boult ¢ | 408 dd 
5168 | E. K. Muspratt, Sea- | — of chlorate of potash, Manchester. || 3278 a 3334 —e : 440; —— . 
aoe ae, sad 5229 | L. | Haslam | | Winding and reeling yarns, &c. 3283 | Turnbull. | 3335 | Burghardt. | 4549 | Richardson. 
oe ” warshall, Ban , 3284 | Woodcock & | 8340 | Lake (Dion) 4576 | Lake (Huber 
ane Lane. f 5230 | B. A. Dobson and W. | Machines for carding cotton, &c. | Coulter. 3372 | Oddy. and Hodg- 
| A. = Soe Son | Seaatie. 1. Bromiley, Belton, 3286 | Clapham 3385 | Gilchrist. man). 
7 | Se See, | Sai. ~~ | Whitehead,] 3403 | Haesendonck] 4706 | Edwards. 
5170 | T. w “Asquith and R. | Detaching coal and stone. Lancs, d | and Wheel 3413 | Wilson. 4716 | Scott. 
Ornsby, Seaton 5232 | Sturgeon and Hanssen.) Pipe systems for distribution of com- wright 3590 | Lake 4732 | Atkinson. 
Bat aval, and T. Partly English. pressed air. 3291 | Blythe. Congdon, | 4738 | Sharples 
Nicholson, Hexham- $3, Lake. Emmanuel. | Production of motive power. » | oo oragnue, ty 4762 | Davids 
on-Tyne. ; ov. : j Koellner). 
5171 | C. V. Boys, London. | Differential driving gear for veloci- || oot g For, eoten. F joouine in, &e, pond wo 3730 | Holliday: and] 4764 | La (Bell) 
, &c. ordan, London. ore ‘i i 4801 | Hadd 
5172 | | J. | 5. Hargreaves, | Looms for weaving. $236 | 7: R. Jordan, London, | Method and apparatus for extracting | iGo welnue (Brush). 
Ashton-under-Lyne. and J. N. ngden, tals from their ores, &c. i (Reihlen). | (Barney 4964 | Brookes 
5173 | Schnoen. Elmenhorst.| Pianos, organs, &c. Charters Towers, wnsteean | (Vail. 
5174 | E. C. Urry, London. Antamatically moving points of tram _ oneenaland. ng PR al Rk | Boat Co,) | 5152 (Lake 
on, Acc ac sizing yarn. || ; 7 , D ix). 
5175 | ko Turnbull, New =" steam and hot-air gene- pun nat Lane, eae lecamneopetinnses | = —_, poet | secon iain Rng ois) 
an. Bain Elec- ectric 5 ” | 7 mrimer), 
5176 | H. A. ~*% Somerset, Mounting of carriage bodies, tric Co. " ie aieienant a __and Co), _| 4122 | Glover. 1 __|_(Lorimer)._ 
Badminton, Glouc 5239 | Haddan. Faugere. pga or scythes. 
pa F, Mulliner, | 5230 | Mills. Marion. Nets ERENT PATENTS SEALED. 
don. J. Barrow, 8, 7 
S177 | Glaser." Kuksz, | Armatures for electrical apparatus, || Sot | De Pass "Lebre Watarprooting fabrics, leather, &c, | Les Sooner 8. 
Grethen! ona 5243 4,4, Se ont C. | Holdin Fnag and affixing|| | 
one i, anc E , London. ostage, y i No. Name. 
5044 | Abel. Clam Producing intense white light. | oe TS) oo 2 
5178 | 4 oral, London. Colour boxes. 5245 | Abel. Froscheis. Pencil cases. | 1883 1883 | 1883 
5179 | oe and C, | Hydraulic lifts and accumulators. 5246 | Boult, Jorns. S8elf-closing umbrella | 9054 | Knowles 2335 | Sugg. 2566 | Johnson 
Major, London. 5247 | Lake. Chapin, Rotary a for “ispiaying | Ser | coeeee 9371 | Lake (Buck, (Journet). 
5180 f J. Harrison, London.| Electric burglar or fire alarm, vertisements, &c, (Grandy) Tubbs, and | 2567 | Johnson 
9181 iu. Coppinger, Cork. Fluid pressure engines. 5248 | R. H. Bishop and W. uehenieal "playing of keyboard in- eors | Arnold and Selkirk). oa 
5182 | W. J. Brewer, London.| Stoppers for bottles, &c. Down, London. struments. Huguenin. | 2409 Laketoré) Co.) 
5183 | E. K. Muspratt, +4 Manufacture of chlorate of soda, 5249 | T. Hnnt, Manchester. | Engines and cars for tramways, &c. 9262 | Hall. 2414 | Matthews. 2578 pusclife. 
forth Hall 5250 | A. Martin, Old Windsor} Lamps. || 9975 | Von. Naw- | 2421 | Morton. 2631 | Haddan 
Hchell mann, Wi | rocki (Bau-] 2468 | Imray (La ae Lana 
5184 Wate. Swift. Nailing machines. GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. | — = erat ares | Pears ail 
5185 | H. =. Oldershaw, | Machinery for making the heels of For Particulars, see Corresponding Numbers in Lists of | 9988 | cool 0? ; véryek 2890 | Lloyd Wise 
ester. boots, &c., and for a them. Applications for Patents. {I 2984 | Appleby. Freres). (Hagemann) 
| a Neustadt. Machines for sewing carpets. L—A aN. ber 6. 2294 | Boult (Dein- | 2472 | Von Naw- | 2824 Darling. 
ov. 1 - dt). rocki 2877 scherson 
187 | R. K. Jones, Birken- | Drilling holes in metal. A ‘onch Freeman). 
i : : No. | Name. | No. Name. | No. Name. 2305 Fisher. om em i es a 
a ee 1883 1883 1883 2321 | Hess. — | 2498 | Boult wire 
we; : ’ Kelly). 8135 | Niel. 
C. Thomas, South | Indicating by fog signals thedirection || 4041 4249 | Borck. 4267 | Haddan 2333 | Whiteman sit 
ead bey “etatiy’s comere enals th a (Chapin). (Frasch). 4 2551 
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No.| Name. | No. | Name. | No. | Name. 
1888 1883 1883 
3137 | Fraser and $446 | Howard. 8930 | Lake (Edson) 
Fraser. 8816 | Davidson. 3972 | Eiseman. 
3254 | Huggett and | 3870 | Dobbs, 3996 | Scott. 
Swalwell, | 3915 | Redfern 4000 | Lake (Walker 
3346 | Johnson (Bernstein). and Carter) 
(Recken- 3922 | Mond. 4006 | Crabtree, 
dorfer). _ 1 3923 | Mond. 4010 | Mack. 
{ 11.—Sealed November 6. 
No. Name. No. | Name. No. Name. 
1883 1883 | 1883 
1886 | Thompson 2428 Punshon and | 2673 ~~, ) 
Flower). | _ Vizer. (Velloni). 
2354 Tiossin 2450 | Tatham. 2712 | Ohren. 
sae geeky on | _ — 3208 ol 
ashmore. J no). 202 | 4 
2362 aon. ane Bele. 3360 | _ ia 
2364 | Grieve. | Lake | vince). 
2367 | Kipling and se | nal 3384 | Lake - 
| rown. 486 | Brookes risani), 
2374 | Wright and | (Holliday). | 3578 | Harrison. 
| Holmes. 2493 | Andrews. 3613 | Hitchcock. 
2375 | Jack. 2508 | Du Mont. 3658 | Imray 
2378 | Black. 2584 | Clark | (Bang and 
2379 | Hodgson. (Goodwin). | De Castro). 
2382 | Stewart. 2596 | Tipping. 4008 | Dutton 
2406 | Crampton. 2663 | Shield and |  (Sprel). 
2412 | Reed. | Crockett. § 4140 | Arthur 
2424 | Ridge. 2€68 = ; (Gill). 
| ( (Rau). 








FINAL SPECIFICATIONS FILED. 

Oct. 27, 1883. Nos. 1869, 1956, 2130, 2132, 2138, 2140, 2142, 2144, 
2145, 2147, 2148, 2155, 2156, 2157, 2158, 
2163, 2168, 2169, 2170, 2188, 2197, 2343, all 
of the year 1883. 


ae tee 2181, 2186, both of the year 1883. 
ae aes 1808, 2171, 2175, 2184, 2185, 2230, all of the 
year 1883. 
» Ob a 2198, 2194, 2195, 2200, 2210, 2216, 2217, 2993, 
2225, 2228, 2229, 2248, 2253, 2259, all of 
the year 1883. 
1 (7 a ee 2056, 2189, 2190, 2199, 2201, 2202, 2219, 2999, 


2236, 2268, 2274, 2349, all of the year 1883. 

i) ae 2224, 2227, 2231, 2232, 2233, 2234, 2237, 2238, 
2239, 2240, 2243, 2272, 2280, 2471, 2497, 
all of the year 1883. 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non- Payment of the Third Year's Stamp Duty of 501 


























| 
No. | Name. No, | Name. No. | Name 
Sane See 
1880 | 1880 | 1880 
4284 | MacLellan 4327 Cook and 4370 | Holland. 
| and Jones. Heaton. 4372 | Punshon. 
4287 | Harvey. 4329 | Rolland. 4373 | Holliday. 
4293 | Lake 4331 | Parsons. 4374 Ogden and 
| _ (Morton). | 4832 | Bawden. We tern, 
4294 | Lake 4333 | Montagné. 4376 | Macnee. 
| (Whitney). | 4335 | Lake 4377 Parlour. 
4295 | Langridge. | (Genuine 4378 | Pace. 
4297 | Crossley. | Nazos- 4380 |} Mewburn 
4303 | Morgan | _ Emery Co. (Kalden- 
(Mayaud). | 4336 | Lake berg). 
4305 | Ransome | (Chapman) 4381 | Forsyth. 
(Ferrier). | 4338 | Wates, 4382 | Travers, 
4306 | Briggs. Chandler, &] 4383 | Nunn. 
4308 | Clark Chandler. | 4384 | Mills 
(Martin). | 4340 | Kershaw and | (Dobson). 
4309 | Davies and Kershaw. 4886 Dry. 
Humphreys} 4341 | Skrivanoff. 4387 | Hinks, 
4313 | Warwick. 4344 | Ganster. Hooper, & 
4314 | Clark 4345 | Vaughn and Baker. 
(Marinoni). Clark. 4388 | Justice 
4815 | Marshall, 4346 | Blumberg (Damman 
4316 | Wilson. (Kralih). | «& Cassard). 
4317 | Chance. 4351 | Lake(Grifith)} 4391 | Jensen 
4318 | Wood. Fairman. | (Edison). 
4319 | Wright. 4354 | Shapter, 4392 Mather 
4320 | Haddan 4356 | Johnson. (Hunter & 
(Brewster).| 4361 | Reddie Son). 
4322 | Fryer. 4364 | (Meyer). 4393 Lake 
4325 | Gedge 4367 | Ryland. | (Maxim). 
White and. 4369 | Lake 4395 | Brodribb. 
econ). (Billings), { 




















No. Name. No. Name. No. Name. 
1880 1880 1880; 
6014 | Swan. 4512 | Pickles, 4494 | Lake 
4472 | Jones and Smithson, (Ramsay). 
Jones. & Pickles, | 4519 e 
4492 | Rapier. 4523 | Nordenfelt (Ramsay), 
4507 | Ashworth & (Palm- 4525 | Heaven. 
Ashworth. crantz), 4542 | Leeds. 
4218 | Holmes (Un- 
registered). 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100. HAS BEEN PAID AND REGISTERED. 




















No. Name. No. | Name. No. | Name, 
1876 1876 1876 | 
4412 | Beart. 4704 | Johnson 4325 | Thompson. 
4216 | Morgan. (Hardy andj 4271 | Lloyd Wise 
4218 | Holmes. Hardy). | (Herreshof 
4240 | Worth and 4292 | Lake . | and Her- 

Pontifex, | (Wheeler). | reshoff). 

} & ~ | 4357 | Hunt. 





ERRATUM IN PATENT JOURNAL OF 7th NOVEMBER, 1879. 


4218, Holmes, Advertised by error as having expired by 
reason of non-payment of 501, Stamp Duty. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING NOVEMBER 3, 1883. 

Abstracts marked with a * relate to applications not 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are menti 
the Specisication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Seta, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 


1882. 

5002." Fittings for Incandescent Electric Lamps : 
M. Evans, Weymss Bay, Renfrew. (2d.)—Incandescence 
lamps : A cylinder or block of ebonite or other insulating material, 
in which are two metallic springs terminating in hooks, is attached 
to a suitable support. These springs are connected to the ‘‘ leads,” 
and serve to make contact with the usual pla.» um loops connected 
to the filament of thelamp. A sheath, preferably formed with 
slits, embraces both the ebonite cylinder and the neck of the lamp 
bulb, and in connecting the lamp, the sheath is pushed back to 
expose the hooks, and is afterwards pushed forward to stretch the 
springs and insure contact. (October 20, 1882). 


6042. Apparatus for Clearing Snow from Rail- 
ways and : E. Barnes, Ulverstone, Lanc. ({4d. 
1 Fig.J—Branch pipes lead from the exhaust pipe of the locomo- 
tive downwards and forwards, opening one just above each rail in 
front of the forward wheels. These pipes and the exhaust pipe are 
provided with cocks. A show plough may be provided in front of 
the locomotive, and branch exhaust pipes may open at the side of 
or to blow steam through, the ploughs. (December 18, 1882). 


‘oceeded 


1883. 

311.* Tricycles: H. Van der Weyde, London. (2d.]— 
In lieu of the hind wheel of an ordinary bicycle, two crossbars are 
pivotted to the backbone, and are each pivotted at either end 
to a small fork carrying a wheel in the ordinary manner. (Janu- 
ary 18, 1883). 


369. Gas Burner Ap tus: G. S. Grimston, 
Brockley, Kent, and A. S. Bower, St, Neots, Hunts. 
(6d. 3 Figs.]—The gas is delivered in a downward direction from 
the lower ends of a number of small vertical tubes arranged in a 
circle. These tubes are surrounded by a cylinder having a flange 
at its lower end, and a flat dise of metal or earthenware is adjust- 
ably suspended at the centre of the tubes. The products of com- 
bustion pass around the edges of the flange and vertically upwards 
through a series of tubes wound in and out with wire gauze, and 
through which the air for combustion passes. Other modifications 
are described. (January 23, 1883). 


943. Apparatus for Drying Animal, Vegetable, or 
other Su veanees: W. R. Lake, London. (L. Maiche, 
Paris). (6d, 2 Figs.}—The action of heat as well as that of a 
vacuum is utilised in order to effect a rapid drying. The heat is 
supplied by the circulation of steam through a double casing, or 
in a serpentine pipe. (February 20, 1883). 


980. Apparatus for Treating Steel Ingots: G. J. 
Snelus, Workington, Cumb. [6d, 2 Figs.|—The sides of 
what are known as “‘ Gjers’ soaking pits” are made of steel, pre- 
ferably in the form of asingle rough casing made from ordinary 
B or Siemens steel, low in carbon. The steel being a 





II.—Through Non-Payment of the Seventh Year’s Stamp 


























Duty of 1001. 
| | 
No. Name. No. | Name. No.| Name. 
1876 1876 | 1876 | 
4065 | Lake 4113 | Hughes. 4143 | Scott. 
(MeCormick)} 4122 | Grout. 4144 | Mulholland 
4066 | Lake 4124 | Parnall. and Porter. 
(McCormick) 4129 | Sides and 4150 | Tomkinson & 
4071 | Schlenker. | Rayner. | Adam. 
4091 — 4182 | Heald. 4158 | Lloyd Wise 
(Daelen). 4136 | Howard. | (Lauth) 
4096 | Gittins. 4140 | Haddan 4164 | Clark 
4109 | Walker. | _ (Ayres). | (Carré) 
4112 | Johnson 4142 | Dunn. 
(Adamson). { 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 























No. | Name. No. Name. No. Name. 
18380 . 1880 1880 
4443 | Muir. 4581 | Fuller, 4468 | Black and 
4487 | Kennedy. 4629 | Harfield. Larkin. 
4510 | Stratton 4669 | Richardson | 4476 | Gregg. 
| _ (Hope). & Glenny. } 4481 | Scott. 
4534 | Fecken. 4516 | Lloyd Wise | 4566 | Lake 
4536 | Margetson (Roeber). (Putnam). 
and Hek. | 4562 | Young and 4817 | Lowe and 
4560 | Curtis and Mathieson. Gill. 
, | Rhodes. 4218 | Holmes. 4911 | Rowan. 
4477 | Williams. 4933 | Swan. 





better conductor than the ordinary brickwork, conducts the 
surplus heat from the bottom of the pit tothe top. Referring to 
the illustration, a vertical section, a series of these steel casings 
B are placed about 9 in. apart, the spate between them being filled 
up with brickwork, and the whole surrounded by courses of brick- 


SZ 
Whit iti iad d tie 





work. A heavy iron casting D is then placed over the casing, 
holes being left in it for the ze of rok we ingot, and which 
are covered by an inner lid H. A second iron casting E with 
bevelled edges is bolted over the top casting, and serves to receive 
the outer covers F. Between the steel casings and the first iron 
casting, and between the castings may be placed layers G of a 
mixture of fireclay and tar. A piece of clean coal is placed in the 
pit directly an ingot is removed to protect the sides of the casing 
and ingot from oxidation. (February 22, 1883). 

1150. Appliance to Facilitate the Putting on of 
Boots or Shoes: A. J. Boult, London. (G. .V. Vallery, 
Yvetot, France). (6d. 7 Figs|.—The boot is held in an appa- 
ratus consisting of two frames connected by either rigid or hinged 
columns ; the frame carries four tubes serving as guides for rack 
rods placed therein and having knobs and eye bolts or hooks, by 
means of which the mouth of the boot is widened. (March 3, 1883). 





1292.* Fasteners for Gloves, Boots, Cloaks, &c.: 
W. R. London, (EZ. J. Kraetzer, Boston, Mass., U.S.A.) 
[2d.]—A short'wire is attached at one end to a ball, and at the 
other end to a plate to which it is inclined. A catch consists of 
short springs or wires attached at their outer ends to balls and at 
their inner ends to a plate. (March 10, 1883). 


1318. Apparatus for Con Wool and other 
Fibres: J. Wilkinson, Yeadow, Yorks. (4d. 4 Figs.) 
—Suitable cranks, tumblers, or eccentrics on a vertical shaft each 
carry a link connected at each end to the horizontal shafts of the 
rubbing rollers upon which are endless rubbers or bands. (March 
13, 1883). 


1320. Apparatus for Goncenting and Cond: 

.3 Se art, Paisley, N.B. (D. Provand). (1s. 
17 Figs.}—Consists in using one ora series of two or more generating 
chambers, each consisting essentially of two chambers separated 
by plates so arranged as to permit the passage of heat by conduc- 
tion, but preventing the passage of water or steam. One chamber 
serves for condensation of steam and the other serves for the 
evaporation of water. (March 13, 1883). 


1327.* Packing Rings and Springs for Pistons: 

- Mace and W. Tate, Sunderland. (2d.)|—The rings are 
cast with their inner circumferences grooved to receive asprin 
consisting of a common round coil formed of round or square stee 
bent to the circle of the ring. A tongue of brass is inserted to 
cover the cut inthe ring. (March 13, 1883). 


1339. Aqgpeneins for Produc Coal Gas: H. E. 
Newton, mdon. (A. Klinne, Dortmund, Germany). 
[6d. 6 Figs.]—Refers to Specification 1220 of 1880. The firebridge 
is protected by an open water tank placed underneath. The air 
for the combustion of the fuel, is heated in the front part or in the 
top of the furnace by the side of the generator, and the air for 
combining with the carbonic oxide, in the back part or in the 
bottom. The bricks for the regenerator are perforated in cross 
directions, and the bricks, and therefore the holes in the bricks, 
are separa: by a flue, the bricks forming a zigzag passage for 
the air. The bricks separating the air and spent gas flues form 
passages and a support for the regenerator bricks. The interior of 
the retort is divided by partitions, the heat ascending and descend- 
ing without passing any horizontal flues to the regenerator. The 
partitions are provided with little holes causing the heating gas to 
pass and effect aside draught, and prevent stagnation in the single 
divisions. (March 13, 1883). 


1343.* Machine for Suiting or Dividing Paper, 
&c.: W. R. Lake, London. (0. Lelm, Paris). (2d.}—The 
paper is wound on a cylinder and unrolls and passes over fixed 
and mevable rolls, then on te a drum with which it moves onward 
in a state of tension. A shafting above the drum carries, at 
intervals, circular cutters penetrating into grooves in the drum. 
(March 13, 1883). 


1346. Air Pumps: F. Wirth, Frankfort-on-Main. 
(H. and J. F. Beins, Groningen, Netherlands). (6d. 1 Fig.J— 
The piston reciprocates in a cylinder containing a liquid, the air 
being deawn through one and forced through a second mercury 
valve consisting of a tube dipping in mercury. (March 13, 1883). 

1349. Production of ye Acid, &c.,and Ap- 
plying the Same to the eatment of Wood Pulp, 
&c.: S. McDougall, Manchester. [4d.|—Sulphur or 
pyrites is burnt in strong enclosed vessels, into which air is forced. 
(March 13, 1883). 


1359. Pole End Fittings for Vehicles: R. Hill, 
Heywood, Lanc. [6d. 5 s#'igs.|}—The metal piece end to 
which the horses are attached is provided with eyes which are 
formed in two parts, one part being permanently attached to the 
pole end, and the other being a swivel piece fitted to be rotated so 
that the eyes become open hooks to receive the chain rings. 
(March 14, 1883). 


1361.* Collar for Horses and other Animals: D. 

aussen, Lechlade, Glouc. (2d.]—The collars are made of 
steel or other plates ‘‘ ‘grooved’ or otherwise united,” and cut or 
stamped to shape. The collar may be covered with leather or 
corrugated india-rubber, and have turrets for the reins, the traces 
being coupled by spring hooks. (March 14, 1883). 


1364.*  Dynamo-Electric and Electro-Dynamic 
Machines, &c.: C. W. Siemens, London. (2d.)—Dynamo 
electric generator ; A coiled armature of any known construction, 
having a non-magnetic core, is employed and is surrounded by a 
stationary coil of wire arranged as a meridian to the armature, i.e., 
in a plane passing through the axis of revolution. The induction 
of the currents is started by the transmission of a current from 
an extraneous source or by the presence of a permanent magnet. 
Motor: When used as a motor no provision for starting induction 
of currents is necessary. Commutator brushes: These are made 
as flattened tubes perforated with holes at or near their contact and 
filled with paraffine or other lubricant fusible at a moderate tem- 
perature. Current meter: A motor (as described above) provided 
with a resistance, such as a flyer or vanes revolving in a liquid, 
and geared to a counter, may be employed asa meter. By pro- 
perly adjusting the electrical and mechanical resistances, the 
velocity of rotation may be approximately proportioned to the 
dynamical energy of the current. (March 14, 1883). 


1367.* Tip Wagons: G. W. von Nawrocki, Berlin. 
(A. Taeschner, Berlin). (2d,)—The trough is mounted on saddle- 
shaped Spieces, segment-shaped and toothed at both ends, 
straight at the centre and supported on standards. A socket 
between the last tooth and the suitably raised extension receives 
a rounded projection on the trough when in its extreme position. 
(March 14, 1883). 


1370.* Mi of Electric Meters, &c.: P. 
Jolin and J. Parsons, Bristol, and M. F. Purcell, 
Dublin. (4d.)—Current meter: An electro-magnet is em- 
ployed to actuate the winding mechanism of the clockwork 
which by means of a counter measures, indicates, and registers the 
amount of current passing. In one arrangement the cylinder 
around which the wire is coiled, has a vertical slot above the coils 
to permit the vertical oscillations of an arm connected at one end 
to a rod within the tube carrying the core of the electro-magnet, 
and at the other end to a disc centred on an intermediate shaft of 
the clockwork mechanism, and carrying a spring pawl engaging 
with a ratchet wheel loose on the said shaft, and connected to the 
main spring of the mechanism. The current is made and broken 
by a suitable commutator driven by the clockwork mechanism, 
or by alever contact. Several methods of coiling the magnets are 
described : (1) with a single conductor ; (2) two conductors coiled 
one on the other, and in the same direction ; (3) two conductors 
coiled, and (4) two conductors coiled separately and in opposite 
directions. For measuring variable currents an additional electro- 
magnet is employed which causes the clockwork mechanism 
(pivotted upon a spindle) to move to and from the electro-magnet. 
Several modifications are described, (March 14, 1883). 


1371. Commutators for Dynamo-Electric Machines: 
S. Z. de Ferranti and V. S. Szezepanowski, London. 
(Sd. 18 Figs.}—Commutators: This relates mainly to commuta- 
tors for generators in which the armature is composed of a zigzag 
conducting coil, the radial portions of which are carried past the 
poles of fixed stationary magnets placed on either side of the coil, 
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Two insulated copper rods coupled respectively to the ends of the 
armature coil are brought through the hollow axis, and their free 
ends are connected to the segments of a copper disc in the same 
plane. Each segment, if, say, the current is reversed sixteen 
times during one revolution, is made with three radial equidistant 
projections, each one-eighth of a circle apart, and is carried round 
with the armature axis. A disc having sixteen equidistant radial 
metal strips, separated by radial insulating material of equal width, 
is held against the face of the segments of the disc, and each 
alternate strip is connected with a; metal ring, and the remainder 
with a second ring, the rings being connected to terminals of the 
leads. The three projections on one segment are over three of 
the radial strips coupled to one terminal, whilst the other three 
projections are over strips connected to the other terminal. This 
invention is fully illustrated on pp. 257 and 258 of our issue of 
September 21, 1883. (March 14, 1883). 


1376. Woodworking Machinery: E. Corry, Barnes, 
Surrey. (6d. 13 Figs.)—Hand power circular saw benches, 
which may also be driven by steam, are constructed with a 
separate driving shaft which is geared to the saw spindle by a 
pitch chain, (March 15, 1883). 


1378. Fire-Escape or Machine for Saving Life; S. 
Bott, Birmingham. [6d. 4 Figs.]—The rope is attached at one 
end say to a bedpost, is coiled on a drum and passes over friction 
rollers to control the speed of descent, the whole apparatus 
descending with the weight of the person. (March 15, 1883). 


1380. Preparation of Pictures and gy on 
to be Used in the Production of Pictures by Photo- 
graphy and Photo-Engraving, and Production of 
welatine Reliefs and Printing Surfaces therefrom : 
R. Brown, R. W. Barnes, and J. Bell, Liverpool, (4<.) 
—An indented surface is given to the picture by impressing into 
the picture a grained or lined material such as wire gauze, (March 
15, 1883). 


1381.* Compound or Liquid Solution to be Em- 

loyed in Substitution for Wire Drawers’ “Grounds” : 

.Law and R. and R. Wood, Cleckheaton, Yorks. 
(2d.]—Consists of a mixture of water, caustic soda, tartaric acid, 
and sulphuric acid. (March 15, 1883). 


1384. Fastenings for Bottle Stoppers: J. Murray 
and L. Spring, gston-upon-H (6d. 21 Figs.J— 
Consists of a bent plate or rod having a sliding limb formed with 
a catch to take hold of a screw either on the head of the stopper 
or ona collar around the bottle neck, and having another limb 
attached to the ccllar or head of the stopper. (March 15, 1853). 


1385.* Manufacture of Bearings for Shafts 
or Axles and of Valves, Cocks, or other Parts of 
hinery: H. H. Lake, London. (La Société des Cou- 
verts Alfrénide, Paris). (2d.]—These are manufactured from an 
alloy of copper (60 parts), zinc (15 parts), nickel (25 parts), and 
(from one-tenth to one-fifth per cent. of) magnesium, (March 15, 
1883), 

1387. Perambulators: W. H. Brassington, Man- 
chester. (6d. 2 Figs.|—A steering wheel or wheels which turn 
upon an axis areemployed either in front or rear of the vehicle 
for the purpose of guiding the same. (March 15, 1883), 


1389.* Storage and Treatment of Grain, Chiefly for 
Breadmaking, and Manufacture of Bread, Biscuits, 
&c.: K. J. Dance, Clevedon, Som. (2d.}—The grain is 
decorticated, dried and stored in refrigerating chambers and a dry 
atmosphere. Bread is made of a mixture of meal, bicarbonate of 
soda, flour, and dilute hydrochloric acid. (March 15, 1883). 


1390.* Material or Composition to be Used as a 
Substitute for Plaster-of-Paris, Tripoli, or the Like, 
and Manufacture of Same: A. J. Boult, London. 
(E. Caspari, Paris). [2d.]—Consists of a mixture of plaster 
stone (burnt exactly as is done for plaster-of-paris), burnt clay, and 
gas coke or scoriz. (March 15, 1883). 


1391. Latches, Locks, and Lock Furniture: E. R. 
Wethered, Woolwich. [6d. 10 Figs.)—In Specification 482 
of 1882, a latch provided with an incline on the striking plate, 
which, as the door is closed, lifts the end of the latch bolt, and 
thereby frees it and allows it to shoot forward, is described. This 
incline is now formed so that the bolt drops behind it when the 
door is closed. (March 15, 1883). 


1392. Sack Lifters, &c.: T. and A. Lewis, Ketter- 
ing. (6d. 9 Figs.)—Consists of two main side frames mounted 
on wheels, and connected by a foot iron and one or more cross- 
bars and an elevator sliding in grooves in the side frames, and con- 
sisting of an iron frame forming the sack rest and upright side 
bars sliding in the grooves, and provided with lifting chains 
extending upwards to a winding barrel fitted with a handle and 
pawl and ratchet, A steelyard may be combined with the lifting 
apparatus. (March 15, 1883). 


1393. Machines for the Manufacture of Looped 
Fabrics: H.H. Lake, London. (La Société Couturat et 
Cie., Troyes, France). (6d. 6 Figs.|—Consists essentially in em- 
ploying a double set of sinkers to effect the looping or curving of 
the thread or yarn in opposite directions, each one taking only 
half the quantity of yarn necessary for making the stitch or mesh, 
the one set operating in or upon, and the other under the action 
of a jack with twoarms. (March 15, 1883). 


1394.* Method of and Apparatus for Treating Hops 
for Brewing: H.H. Lake, London. (F. Slima, Tachav, 
and F. Felix, Kauth, Bohemia). (2d.J}—The hops before boiling 
are subjected to a process of laceration. (March 15, 1883). 


i395. Apparatus for Transferring, Raising, and 
Tilting Railway Coal Wagons and Transferring Coal 
therefrom for Loading Vessels: G. Taylor, Pen 
Glam, [8d. 27 Figs.|—The staiths, which may be placed oppo- 
site each hatchway of a vessel, are mounted on bogie carriages 
so arranged that the staiths may be moved in different directions 
upon fixed and temporary ways. A platform is provided in or 
alongside the staith and is suspended from one or more supports 
in such manner that the wagon may be run on to the platform, 
which is then turned into the proper direction for being tipped. 
This platform, when in the staith, may also serve as the tipping 
cradle. (March 16, 1883). 


1396. High-Speed Valveless Rotary Motor Pump 
or Compressor: W. Dawes, Leeds. [6d. 4 Figs.J—A 
number of cylinders are arranged parallel to, and so as to revolve 
around, a fixed pin placed at an angle of about 30 deg. to 40 deg. 
to the main revolving shaft. Referring to the illustration, the 
eylindersiare firmly fixed at equidistant intervals on a circular 
plate h, and in such a manner that the central space between them 
constitutes, when bored, a tapered bearing for the fixed pin. 
A bevel wheel e is firmly fixed around the open ends of the 
cylinders and gears with a bevel wheel d at angle of about 30 deg. 
to 40 deg. to it, and fixed on a horizontal revolving shaft c. The 





pistons j working in the cylinders are simple light broad rings 
made solid at one end and grooved outside for packing ,rings and 
constructed with adjustable sockets for ‘‘ ball-and-socket” joints, 
similar joints being provided in the wheel d, to which the pistons 
are connected by spherical ended rods 1. The cylinders ard piston 
both rotate, the equal lengths of the rods / causing the pistons to 








revolve ina vertical plane and traverse up and down the cylinders. 
The cylinder ports are plain oblong radial openings in the plate h, 
the supply and exhaust ports g being arranged in a fixed plate. 
The ports can be reversed from one side to the other so as to 
reverse the engine. Thecylinders may be made double-acting by 
inclosing their upperends. The governor is arranged to ‘ set” 

















the governing valve to the proper admission area and to alter its 
own speed by an intermittent wedge or screw action so as to alter 
the position of the driving belt upon cone pulleys or by acting upon 
a spring or sliding weight so as to comp te for per t diffe- 
rence of load. (March 16, 1883). 


1398. Machinery for Straightening and Bending 
Metallic Plates: C. Scriven, Leeds, and J. Tweedy, 
Walker-on-Tyne. (6d. 5 Figs.|—Two series of rolls ¢ d are 
employed ; the rolls of the upper series c are retained with their 
axes in a common horizontal plane, and are the driven rolls, and 
the rolls of the lower series d being movable together in a vertical 
sense, can be caused to approach or recede from the upper series 
simultaneously. The outer rolls of the lower series d can be raised 
or lowered independently of the others. The axes of the rolls of 




















one series are in vertical planes which pass between the axes of 
the rolls of the other series. The housing or frames of the machine 
are so constructed that all the rolls may be readily removed with- 
out taking down the framework. In order to bend metallic plates 
to a curvilinear form one upper roll only is used, the outer end 
bearing of which is removable. To effect the same object an 
adjustable roll may be mounted over the upper series. (March 16, 
883). . 


1399, Automatic Pencil-Holder: O. Bussler, Lon- 
don. (6d. 6 Figs.|—The lead is held within a tube fixed to the 
head fitted to slide slightly on an outer case. A nipper is screwed 
on the tube, and is split along part of its length, and has a conical 
exterior fitting a conical mouth of the outer case. A spring 
washer fits the lead somewhat tightly aud limits its movement. 
(March 16, 1883). 


1402.* A atus for Measuring and Marking 
Lengths of Textile Fabrics, &c.: C.A. Weckbecker 
and L. Schwabe, Manchester. ([2d.)—Stamps or marks 
are fixed on the periphery of a disc, and impress marks on a length 
of cloth to indicate its exact length. (March 16, 1883). 


1403. Telephonic Apparatus, &c,: W. Moseley, Lon- 
don. (Sd. 18 Figs.J}—A fixed resistance is introduced in a shunt 
off the primary circuit of a ‘“‘ Blake transmitter,” and consists of a 
fine wire of about five times the resistance of the primary circuit, 
arranged to bridge over the gap that occurs when the contact 
between the platinum tip and the carbon button is broken. Re- 
ferring to Figs. 1 and 2, theseries of bobbins ec wound with fine wire 
are each connected to two of a series of metal strips d, one on each 
side of the bobbin, so that all tLe strips are connected in series. A 
contact-maker g is operated by the diaphragm so adjusted that a 
slight vibration causes contact to be made successively with edges 
of the strips d, thus connecting two or more of them and diminish- 
ing the resistance by short-circuiting one or more of the coils. The 
poles of the electro-magnet of areceiver are formed of fine soft iron 
pins. In Fig. 3, 7 is the bundle of fine wires, j are the wire coils, an 
additional coil being placed outside the wiresi. The diaphragm is 
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fixed to the centre of the bundle of wires 7, and a space is left be- 
tween itand the ends of the outer portions of the wires. The indicator 
at the exchange comprises a series of devices each consisting of a 
polarised needle within a coil of wire and a mirror so arranged 
that one end of the needle (or dial attached thereto) will be re- 
flected in the mirror. A similar indicator may be placed on a 
shunt line passing to earth at the exchange. The principle of the 
ordinary hour-glass is arranged for indicating the length of time 
two subscribers have been placed in communication. For putting 
one subscriber in communication with another a metal tube ex- 
tends through the switch board and at the back isa double mercury 
contact, so that when the plug is pushed home, two plungers are 
raised, allowing the mercury to flow away from two contacts, thus 
disconnecting the corresponding number in every other switch 
board. An ordinary flexible metallic conductor is arranged for 
connecting one member to another. A photographic tell-tale is 
employed to check the reports of exchange calls. A secondary 





coil is arranged around the magnet for operating the bell: the 


primary coil being used for ringing the bell and for inducing a cur- 
rent in the secondary coil at the distant station, which current 
operates a relay to send a loca) current through the primary wire, 
The receiver of a telephonic instrument may be combined with a 
microphonic contact controlled by the armature of on electro. 
magnet. (March 16, 1883). 


1405. Machines for Shearing Ropes: P. M. von 

, Rotterdam, (4d. 6 F'igs.|—Consists of a fixed 

flat knife, and one or more helicoidal knives fixed on a rotating 

shaft. A rotating or reciprocating brush serves to comb the fibres 

in a suitable direction for being caught by the knives. (March 16, 
1883). 

1406." Flushing Apparatus: W. Jones, Bangor. 
(2d.]—The stand-pipe projects about 1 in. over the overflow of the 
cistern, and over it is hung from the ordinary pull lever a drum 
closedat the top and provided with an annular passage for water 
round the pipe atthe bottom. (March 16, 1883). 


1408. Machinery for Effecting the Disintegration 
of Animal and Vegetable Fibres: G. and J. E. Tolson, 
Dewsbury, Yorks. [4d. 2 Figs.)—The material is placed in 
a revolving tank provided with internal agitators so that the 


material can be exposed to the action of the gases. (March 16, 


1410. Carriages or Vehicles having Bodies Sup- 
ah wg Ld Springs, &c.: R. § ce, Richmond, 

orks, (6d. 4 Figs.)--An arrangement of apparatus is interposed 
between the axle and the body of the carriage which will admit 
of motion in a vertical sense of the body in relation to the axle, 
whilst maintaining parallelism between them, the object being 
to equalise the strain on the springs. Referring to the illustration, 
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two or more crossbars a are jointed at or about the centre of 
their length and are there guided in a vertical direciion bya 
part forming a suitable guide attached either to the body of the 
carriage or to the axle. Fach lever is attached at one end to the 
body of the carriage and at the other end to the axle, the con- 
nection being made by links to admit of angular or radial move- 
ment of the levers. (March 16, 1883). 


1413. Ring and Traveller Spinning and Twistin 
Frames: A.M. Clark, London, (J. /. Bourcart, Zurich, 
Switz.) (8d. 6 Figs.}—Combe’s, Atwood’s, or Rabbeth spindles 
carried in adjustable frames and furnished with a bolster 
below the bobbin and above the wharve are combined with rings 
and travellers, a movable thread guide, and with or without a pin 
fixed in the ring rail for facilitating the piecing up of broken ends. 
(March 16, 1883). 


1416. Apparatus to be Employed in Connection 
with Clocks for the Exhibition of Advertisements: 
F. W. Little, London, [6d. 3 Figs.|—Drums or barrels 
carrying advertisements are arranged to be operated at certain de- 
termined intervals by an independent clock movement, so as to 
exhibit the advertisements before glazed openings below the ordi- 
nary clock case. (March 17, 1883). 


1417. Construction and Arrangement of Ventila- 
ting Apparatus for Railway Cars, &c.: R. H. Bran- 
don, Paris. (P. J. P.d’ Aragon, Paris). (6d. 8 Figs.)—Refers 
to Patent 4179 of 1882. A truncated cone is adapted to the de- 
livery of the mouthpiece, so as to narrow the air inlet. A pipe 
starts from above the water box and leads the air to a shorter 
pipe which conducts it to the inside of the vehicle, the pipes being 
connected at a swelling. An open pipe 1s secured in the swelling 
and acts as an overflow for the water. Two or more air pipes start 
from above the water box and lead air into separate compartments 
of the carriage. Refers also toa water level indicator, consisting of 
a disc of soft rubber closing a hole in the side of the water box. 
(March 17, 1883). 


1418. Machine Butera in Finishing Lace and 
other Fabrics: L. Lindley, Nottingham. [éd. 2 Figs.|— 
The ‘roning or drying cylinder is placed as close as possible to a 
chain of tentering hooks, the fabric being passed direct from the 
hooks on to the heated cylinder. Two endless tapes act one on 
each edge of the fabric to assist in liberating it from the hooks, 
and to bring it into immediate contact with the cylinder and hold 
it. (March 17, 1883). 

1419.* Milk Cans: J. C. Mewburn, London. (¥. 
Devries, Paris), (2da.]—The can is fitted internally with a lacto- 
meter, the indications of which are visible from the outside through 
a sheet of glass which is graduated to indicate the quantity of 
milk. (March 17, 1883). 


1420. Refrigerating or Cooling Air to Very Low 
Temperatures: G. . Lloyd, Birmingham. (6d. 
2 Figs.|—The air is compressed and passed through coolers such 
as those mentioned in Barker’s Patent 605 of 1882, and then 
through another cooler in which the cooling medium may be the 
spent air from the cold store, and finally through a cooler in which 
the cooling medium shall have been aw cooled by the 
vaporisation of ammonia or other condensible gas. The air is 
then expanded behind a piston, or otherwise, producing a very 
low temperature. (March 17, 1883). 


1421. Gas Stoves: W.T. Sugg, London. (6d. 3 Figs.] 
—A cylinder closed at top is provided internally, and at equal 
distances apart, with two ormore perforated discs accurately fitting 
the cylinder. A small box at the bottom of the cylinder forms 4 
fresh air chamber communicating with an air-pipe and covered 
with perforated zinc. A tube at the upper part of the cylinder 
carries off the products of combustion. (March 17, 1883). 


1422. Lotion and Powder for Foot and Mouth 
Disease in Animals: G. Jeanes, London, [(2d.]—The 
lotion consists of a mixture of permanganate of potash, oil of 
amber and water; the powders consist of a mixture of turpis 
mineral or hyd-sulph-sub, chlorate of potash, sulphur, linseed 
mealand bole. (March 17, 1883). 


1423. Apparatus for Sorting and Screening Coal, 
Ores, &c.: R. H. Silcock, Warrington, Lance. [4¢. 
4 Fiys.)—Consists of a travelling endless screen formed of wire and 
passing over drums between two kerbs, outside of which kerbs 
the pickers stand to pick the larger lumps of material. (March 17, 
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1424. Handles of ves and Forks, and Means of 
Securing Blades _ of ives and Forks to their 
Handles: H. Walker Sheffield, Yorks. (6d. 15 Figs.)— 
The handles are securely fastened to the blades or prongs by a 
metallic ferrule, the top of which is secured to the “bolster” on 
the knife or fork, the lower part of the ferrule being countersunk 
on the exterior of the handle and firmly secured thereto. (March 
17, 1883). 

1425." Elevating Apparatus for Dischar,; Grain 
from Ships: W. Blythe, Liverpool. [2d.|—The elevator 
slides in grooves in a casing, the sides of which are removable, so 
that it can be removed and packed away. (March 17, 1883). 


1426. Domestic and Like Stoves and Furnaces and 
Means for Feeding Fuel thereto or therein: G. Gore, 
Balsall Heath. [6d. 4 Figs.)—The fuel is supplied from a 
hopper situated above and behind the back plate of the grate to 
the bottom of the grate. A wedge-shaped piece of metal secured 
to the back plate of the grate nearly touches a roller mounted in 
holes in the side plates of the hopper, and provided with a longi- 
tudinal slot in which is a slide plate which forces the fuel forward, 
but is gradually forced back through the roller as it approaches 
the wedge-shaped plate. (March 17, 1883). 


1427.* Manufacture of Sulphur Compounds: W. 
Ramsay, Bristol. (2d.)}—Solutions of the sulphites of sodium, 
potassium, or ammonium are employed for the absorption of sul- 
phurous acid from flue or chimney gases. (March 17, 1583). 


Manufacture of Tune Bands or Music Sheets 
for Mechanical Organs and other Wind Instru- 
ments: A. J. Eli, London. ([2d.)—Locking slots are cut 
in one end of the music sheet and corresponding tongues in the 
other, so as to temporarily join the ends. A layer of fine gauze or 
net is fixed to one or both sides of the sheet to strengthen it, 
(March 17, 1883). 


1429." Preserving Meat and other Animal Sub- 
stances, Fish, Milk, Butter, Eggs, Fruit, and Veget- 
ables, Malt and other Liquors: P. R. Conron, Texas, 
U.S.A. (S. Conron). [2d.]—Consists of a mixture of equal parts 
of boracic acid, oxide of sodium, compound borax, and saltpetre. 
(March 17, 1883). 


1432. Syenting White Peat for Production of an 
Agent Suitable for Combining with Paints, Varnish, 
Paper Pulp, and other Materials to Render Same 
Fireproof and Impervious to Moisture: Sir S. J. 
Blane, London. (4d.)—The white peat is calcined, reduced to 
powder, and refined, mixed toa thick paste, and silicate of soda 
and oxide of zinc or other suitable substances added. (March 19, 
1383). 

1435. Spinning Machines: L. A. Groth, London. 
(J. J. Bourcart, Zurich, Switz.) (6d. 4 Figs.)—Steel axles, 
each carrying two drawing rollers, run in boxes placed in the 
drawing mechanism, the bobbins being wound as mule cops. 
(March 19, 1883). 


1436. Isolating, Preparing, and Refining Animal 
and Vegetable Fibrous Materials: L. A. Groth, 
London, (C. A. Kraemer, Berlin). (8d. 7 Figs.)}—The raw 
material is treated with steam, alcohol, or refrigeration, and the 
parts surrounding the fibres are treated mechanically, the raw 
material being split lengthwise of the fibres by rollers, guide grat- 
ings, and fixed or oscillating knives. The fibres are then isolated by 
the emp!oyment of strong alcohol or methyl alcohol, or acetone 
chloroform, or mixtures thereof, without water baths, but with the 
addition of alkaline or metallic salt solutions. (March 19, 1883). 


1438." Ap atus for Cutting or Slicing Veget- 
ables: H. J. ddan, London. (£. Barth and O. Spiger, 
Dobeln, Saxony). (2d.J)—A slide is arranged to move to and from 


the edge of the knife, so as to vary the thickness of the slices cut. 
A pivotted axle placed under a grating (and it may be under the 
principal knife) and armed with knives, may be employed, the 
axle being removable, and the grating covered by a slide when not 


in use. (March 19, 1883). 
1439,* Ap atus for Applying Plugs or Corks to 
Casks: G. We von Nawrocki, Berlin. (E. Schlicht, 


Landsberg, Germany). [2d.])—Comprises a hollow conical cork 
guide, provided with a lateral and two axial openings ; a spindle 
sliding in the axis of the plug hole ; and a hand lever and link. 
(March 19, 1883). 


1440.* Electric Safety Lamp: J. Imray, London. 
(G. Mangin and C. A. Le Royer, Paris). (2d.}—The lamp is sus- 
geese within astrong glass cylinder containing water which may 

made to circulate. The cylinder is held between a top and 
bottom plate, and the lamp is attached to the top plate by a boss of 
insulating material containing the conductors. The glass may be 
shaped so as to act as a dioptric lens on one side, and have a re- 
flecting surface on the other. (March 19, 1883). 


1441, Musical Instruments: P.M. Justice, London. 
(J. Albert, Brussels). (4d.)—The metal tubes of the instruments are 
covered with vulcanised caoutchouc. (March 19, 1883). 


1444. Sectional Warping: H. Yates, Manchester. 
[6d. 5 Figs.)—The weaver’s beam is mounted in a sliding frame, 
and on it is mounted a loose flange hinged together in halves, 
and capable of being clamped in any position. This flange is 
provided with a second flange capable of being adjusted at any 
distance from it. A drum mounted in slides runs in frictional 
contact with the yarns on the beam, and regulates its own pressure. 
(March 19, 1883). 


1445, Picking Motion for Looms: H. Yates, Man- 
chester. [id. 2 Figs.|—The upper end of the pickirg shaft 
is mounted in a slot in the top bracket, and is caused to move or 
turn out of the way of a fixed striker at each alternate revolution 
of the action of acam mounted upon the weft motion shaft. The 
usual scroll, tumbler, and half circle are dispensed with. (March 
19, 1883). 


1446.* Locks for Purses, Bags, &c.: M. Wolfsky, 
London. (2d.J—A spring is arranged to actuate the bolt in a 
longitudinal direction and also with a sideway or rotary thrust. 
The bolt is provided with a pin by which it can be moved back, 
and revolves upon the pin transversely to its longitudinal motion. 
(March 19, 1883). 


1447.*. Regenerative Gas Burners and Lamps: W. 


B. Wicken, London. [4d.)—The upper portion of the lamp | 


consists of a series of spherical chambers one within another, and 
the lower of two large chambers, the outer for combustion. The 
Bunsen burner consists of a tube extending from the bottom of 
the inner air chamber. A spherical platinum mass is arranged 
over the burner. Modifications are described. (March 19, 1883). 


1449. Ironing Machine: B. J. B. Mills, London. 
(H. Schmidt, Berlin). (6d. 7 Figs.j—The essential parts of the 
machine are, a reciprocating table sliding upon a bed fastened to 
the frame and supporting a wheel carriage, which contains plates 
between and upon which the articles to be ironed are clamped and 
flattoned. One or two heated hollowed iron rollers are journalled 
in a balanced forked lever swinging around the main shaft. 
(March 19, 1863), 


1451, 


Manufacture of Portland Cement: J. H. 











Johnson, London. (E. J. De Smedt, Washington, and R. W. 


Lesley, Philadelphia, U.S.A.) [{4d.]—A combustible, preferably a 
hydro-carbon, is mixed with argillo-calcareous or magnesian ma- 
terial prior to the cining operation. Lime is combined with 
ground or pulverised cement rocks, or hydraulic limestones, and 
then calcined. (March 20, 1883). 


1452. Apparatus art Ary in Electric Telephony : 
J. H. Johnson, London. (/. 4. Maloney, Washington, Col., 
U.S.A.) (6d. 14 Figs.)}—A condenser is arranged in the tele- 
phonic circuit, and is brought into action by the vibrations of the 
transmitter diaphragm in such a manner that when the trans- 
mitter (which is in the line circuit) is in use, the condenser will 
discharge intermittently to line with the effect of throwing into 
line a series of electrical impulses which are transmitted to the 
receiving end. The condenser isin a local charging circuit which 
is completed through the transmitter. Referring to the illustra- 











tion, the thin sheet of metal constituting the diaphragm B is pro- 
vided at the opposite faces with the carbon contacts c and d, the 
current passing from the diaphragm across the carbon contacts. 
The core of the electro-magnet in the receiver is a hollow cylin- 
drical soft iron shell slit lengthwise from end to end, the ends 
being out of contact with one another. Slits may extend length- 
wise of the core towards its centre. (March 20, 1883). 


1453. Construction of Tobacco Pipes, Application 
of Tobacco to the Same, and to Cigarettes: C. Jack- 
son, Nottingham. [6d. 9 /iys.)—The pipes are formed of 
asbestos and are made in halves connected together by two 
rings slipping on the stem and connected by a number of 
reversely helically coiled wire rings. The tobacco is enclosed in 
perforated asbestos paper before being inserted in the pipe. A 
ining of asbestos may be inserted in the stem of an ordinary pipe. 
(March 20, 1883). 


1454. Means and Appliances for Working Tram- 
cars Propelled by Means of Ropes: . Hinksman, 
London. (8d. "igs.}—The object is to provide means for 
gripping the rope and to enable the gripping —_— to be re- 
moved from the slotted tube by the car being brought toa box 
and the gripper raised on movable centres. The gripping appa- 
ratus is attached under the platform of the car and the jaws are 
forced vertically towards each other by cranks, levers, or cams. 
The gripping apparatus is actuated from levers by means of rigid 
or flexible longitudinal axles fitted under the car, and is arranged 
by means of radial bars to follow the curve of the road. (March 
20, 1883). 

1456.* Manufacture of Boots and Shoes: H. Abbott 
and A. R. Molison, Swansea. (2d.)—Small knobs are 
attached tothe inner side of a metallic flexible plate secured to the 
inner sole of the boot. The wearing sole is attached by screws 
passing into the knobs. (March 20, 1883). 


1459. Manufacture of Metallic Foot Warmers: T. 
H. Ash, Birmingham. (6d. 10 Figs.|—The foot warmers 
are manufactured from rolled sheet iron, coated or uncoated, and 
having elevated portions at each edge giving an increased 
diameter at the ends. The foot warmers are strengthened by 
internal tubes. The parts are connected together by a galvanising 
process. (March 20, 1883). 

1460. Hydraulic Motors: W.P. Thompson, Liver- 

i, (E. B. Benham and H. B. Richardson, Amherst, and J. 

’, Currier, Boston, Mass., U.S.A.) (6d. 10 Figs.J|—A series of 
pistons are arranged within cylinders in a disc and radiate from the 
centre thereof. The pistons are caused, by suitable valve con- 
nections for admitting and discharging water, to have successive 
reciprocating motions which are communicated to a ring resting 
upon the ends of the pistons, and which is caused to present a 











continuous succession of curved inclines under a roller arm 
attached to a pulley located by the side of said disc and caused 
to be continuously rotated. The water is — by the fixed 
pipe to the cylinders » past a circular valve seating. The 
circular exhaust valve d is operated by the arm S and rotates 
within a valve box. A ring H rests within the slotted ends of the 
pistons v, and upon rollers therein. The ring is caused to assume 
varying positions relative to the centre of the disc b, and presents 
aseries of curves (eccentric to the disc) to rollers 0 on arms secured 
to a wheel c fixed to the driving pulley which rotates on a sleeve. 
(March 20, 1883). 

1461.* Fastening or Securing Paper Bags: J. 
Doherty, Dublin. [2d.)—The ends of a piece of elastic are 
attached between the folds of the bottom of the bag, and the loop 


on can be drawn over the top or covering folds. (March 20, 
1883 

1463.* Breechloading Small Arms: T. W. Webley 
and G. Bouckley, Birmingham, and E. C. Hod 


ges, 
London, (2d.]—Relates to a method of cocking the lock by 
operating the same by the mechanism for opening or closing the 
breech arrangement. Relates also to a tumbler safety bolt con- 
sisting of a sliding bar working on the side of the trigger box. 
(March 20, 1883). 


1465." Trucks or Bogies for Railway Carriages 
and Brakes, and Self-Lubricating Axle-Boxes for 
Same: J.C.Mewburn, London. (/. Whiting and J. M. 
Smith, Brooklyn, U.S.A.) [2d.]—Relates to a truck, the body of 








which is constructed of thin metal in one piece, to a brake im- 

peding the motion by the pressure of brake shoes on the rail, and 

pote “eee axle-box provided with an oil reservoir. (March 20, 
3). 


1469. Treatment of Fish or other Animal Offal for 
Producing Artificial Guano or other Products: M. 
Zingler, London. (2d.)—The offal is placed in a receptacle 
containing an aqueous solution of turpentine and a decoction of 
tannic bark, boiled into a soft pulpy state and the oil pressed out, 
collected, and filtered. The bones when separated are boiled ina 
solution of turpentine and water until they gelatinise, and are 
1883) coagulated by a tannic solution and pressed. (March 20, 


1471.* Drying Peat asa Substitute for Hair, Wool, 
Loe Straw, Cotton, or Flocks in Stuffing Mattresses, 
Beds, Seats, Cushions, &c., for Packing Furniture, 
Fish, &c.: J. A. Londonand J. Harbottle, Newcastle- 
on-Tyne. [2d.]—The peat is washed by steam or hot or cold 
water steeped in the juice of peat itself obtained by boiling it with 
a weak solution of carbonate of or caustic soda, the moisture is ex- 
pelled, and the fibre dried in currents of hot air. (March 20, 
1883). 


1473. Repairing Last for Boots, Shoes, and Clogs: 
H. Morris, Blackburn. [4d. 2 Figs.)—The last is con- 
structed with four stout radial arms jointed together at the centre, 
and two short central studs at right angles to the arms, three of 
which terminate in curved sole lasts of different sizes. The short 
central studs are round in section, and are suitable for repairing 
heels. (March 21, 1883). 


1474. Joining of French Horn and Whalebone by 
Dovetailing the Ends: E. Rosenwald, London. (4d. 
8 Figs.|—Several forms of dovetail joints are shown. (March 21, 
1883). 

1478, Lawn Tennis and other Similar Boots and 
Shoes: W. H. Stevens, Leicester. [(d. 4 /iys.J)—The 
usual india-rubber sole connected to the shoe is shortened and 
bevelled at the ends ; pieces of leather, the edges of which overlie 
the edges of the rubber, being attached to the shoe to complete 
the sole. (March 21, 1883). 


1479.* Purifying the Spent Lyes formed During 
the Manufacture of Soap and the Production of 
Liquor from which Glycerine can be Obtained: T. 
Venables, Glasgow. (2d.)—The spent lyes are neutralised 
by a soluble salt of aluminium and filtered and concentrated. 
(March 21, 1883). 


1481. Generating Electricity: J. A. Kendall, Mid- 
dlesbrough. [4d.)—The apparatus consists essentially of two 
metallic plates or layers between which, and in contact with one 
side of each plate, is arranged a fused or strongly heated saline, 
vitreous, or vitrified substance. A continuous supply of free 
hydrogen gas (mixed or not with other gases) is brought in contact 
with the opposite side of one plate and the opposite side of the 
second plate is exposed te heated air, or other suitable oxidising 
agent. The apparatus is worked ator above a red heat. The 
apparatus consists preferably of two metallic tubes between which 
is the fused salt, combustible gas being led into the inner tube and 
the outer tube being exposed to the heated gases from a furnace. 
‘March 21, 1883). 

1483.* Manufacture of Screw Augurs and Boring 
Bits: G. Heaton, Birmingham. ([2d.)— Flat rectangular 
bars of steel are formed with a semicircular trough-like depres- 
sion near each edge, the strips having in cross section a figure 
somewhat resembling an S. These strips are then twisted into a 
screw-like figure. (March 21, 1883). 

1485. Apparatus for Compressing and Coo Air 
for Preservation and other ses: O. J. . 
Derby. (6d. 6 Figs.|—The motor cylinder, the air compressor, 
and the air expansion cylinder, are placed (preferably side by side 
with their valve chests downwards) at the end of the frame carry- 
ing the crosshead guides and the shaft bearings, the working 
chains being contained in the frame. Hollow slide valves held to 
their faces by hollow fixed rings or pistons adjusted by screws, 
and contained in boxes fitted to the valve chests, and steam and 
air pipes are employed for all the cylinders. The end covers 
of the pump are formed of sheet copper, supported by pillars on 
a strong cast-iron cover frame, cold water being caused to circulate 
behind the thin copper sheets, and a steel liner in the air com- 
pression pump. (March 21, 1883). 


1486. oP Forming Machines for F Wool 
and other Fibres to Carding Machines: J. Walker 
and T, G, Beaumont, Dewsbury, Yorks, (6d. 4 Figs.)— 
The carriage is operated by a connecting rod attached to it at one 
end, and to an endless travelling chain at the other. The reversing 
rollers are operated by a lever connected to some convenient part, 
so that in being moved sideways it comes into contact with the 
bracket carrying the rollers. Adjustable stop pieces on the 
carriage come in contact with the lever at the end of each stroke. 
March 21, 1883). 


1487. Apparatus for Rolling Angular Wire, and 
Machines tor Grooving Rollers Employed therein: 
J. W. and J. Hirstand J. Bottomley, Brighouse, 
Yorks. [6d. 4 Figs.)—Consists in a pair of rollers mounted in 
suitable framework and provided on their peripheries with exactly 
opposite angular grooves forming together two anglestwice the 
size of one wire. The machine for cutting the grooves consists 
in the employment of a length of copper wire held fast at each 
end, and madetospin or revolve by suitable gearing supported 
by light framework, which can be readily attached to the wire 
rolling machine. (March 21, 1383). 


1488. Construction of Stable Drains and Floors: 
A. M. Clark, London. (?. 4. H. Basserie, Le Mans, France). 
([6d. 3 Figs.]}—The drains are provided with perforated hinged 
lids recessed in the upper edge of the drain which is flush with 
the upper surface of the floor. (March 21, 1883). 


1490.* Apparatus for Utilising Rope Driving in 
Machines or Countershafts: F. Holgate, Burnley, 
Lane. (2d.]—A V grooved or othersuitable pulley is employed 
to give a bite or adhesion to the rope and can be engaged with a 
friction or other clutch. (March 21, 1883), 


1491.* Manufacture ofCaramel: E. R. Southby, 
London. ([2d.]—The sugar or mixture of sugar and dextrine is 
heated in a close vessel and under a sufficient pressure. (March 
21, 1883). 

1493.* Manufacture of Garden and other Hose: 
J. Burbridge, R. C. Thorpe, and T. Oakley, London. 
{2d.]}—The canvas hose coated internally and externally with 
india-rubber, is passed during the vulcanising process through a 
grooved die so as to form longitudinal projections on the hose. 
(March 21, 1883). 


1495. Machines for Cutting Machine Screws: 
W. P. Thompson, London. (H. H. Taylor, Detroit, Mich., 
U.S.A.) |6d. 21 Figs.J)—Relates to screw-cutting machines in 


which the blanks are held between jaws carried by a rotatable 
head mounted on a transversely reciprocating carriage mounted 
on a longitudinal reciprocating bed. (March 21, 1883). 
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1498.* Rams and Valve Seatings for Potter's Slip 
Pumps, &c,: J. Teggin, Longton, Staff. [2d.]—The ram 
or piston of the pump is made of glass, in which is inserted an iron 
piston Glass is used for the valve seatings, which are 
formed as a ring cemented in place. (March 21, 1883). 


1500. See Date Frames: J. and W. Monks 
and W. J. 3 cup, Lan (6d. 9 Figs.J—The 
wire is automatically stretched from end to end ofa ring frame, so 
as to be brought in contact with the threads and withdrawn 
therefrom at the required time in the spinning of each set of cops 
or bobdins, and by which the wire is withdrawn or removed out 
of the way whea the cops have to be doffed. (March 22, 1883). 


1503, Umbrellas and Parasols: R. H. Brandon, 
(E. M. L. Blaguitre, Paris). (4d. 4 Figs.}—The cover 
is fixed to the ribs at the circumference by links passing over the 
ribs, the rib being swelled out towards the end to retain the link. 
The cover is attached towards the middle of each rib by flexible 
metal provided with several holes, and bent over around the rib, 
The cover is held between two plates forming the top notch. 
(March 22, 1883). 


1505. Fan or Ventilator for Mines, Tunnels, Build- 
ings, also for Driving Blast ces, &c.: F. L. 
Jeyes, London. [6d. 7 Figs.]|—This consists of a screw fan or 
ventilator fixed to a shaft and capable of revolving therewith, and 
receiving air parallel to its axis and discharging it in the same 
direction. Referring to the illustrations, the fan is formed of two 
or more blades a constructed,of sheet iron, and which may be 
divided transversely or radially into two or more parts. The 

Fig. 3. 


a 
——— 








lades are fixed on arms radiating from a boss, and having at their 
bases circular plates furnished with circular slots, through which 
studs screwed into the boss project and carry nuts at their outer 
ends. The blades can thus be fixed at any required angle, Every 
part of the blade is provided at the back edge witha flanged collar 
and set screws, the radiating arm passing through such collars, 
the parts being fixed at any angle by means of the set screw. 
Figs. 1 and 2 show the blades constructed of a single part, and 
Fig. 3 shows them divided transversely. (March 22, 1883). 


1507. Apparatus for Cleaning the Interior of To- 
bacco Pipes: S. Grafton, Birmingham. [2d.]—A small 
boiler is placed in or suspended from the tobacco pipe, and is pro- 
vided with a tube to convey steam, water, or gas to the pipe. 
(March 22, 1883). 


1515. Breechloading Small Arms: H. Tolley, Bir- 
mingham. ({[6d. 9 Figs.|—This relates to drop-down guns 
having concealed hammers. The illustration shows an arrangement 
for causing the main springs of the lock to operate upon the arm 
or lever by which the barrels are unlocked and the hammers 
cocked. The stand side 2 of the main spring b bears upon ‘he 
foot of a nearly vertical arm k turning on the centre / carried by 
the trigger plate, and tends to press the vertical arm kin the 
direction of the muzzle end of the gun and cause it to operate 
upon and force home the locking bolt m and hand lever n which 








turns on a vertical pin. The one part of the hand lever is situated 
at the side of the gun and the other part constitutes an arm at 
right angles to this part and nearly crossing the back of the 
break off. On turning aside the lever n, its cross-arm is moved 
towards the butt end of the gun and operates upon the breasts 
of the hammers g, lifting them to full cock, and also effects the 
withdrawal of the locking bolt through a pin r7on the cross-arm. 
The bolt a when withdrawn puts the safety slide t into a safety 

sition and also withdraws a bolt u which acts as a stop bolt for 

olding down the barrels. The safety slide t is connected to the de- 
pending arm carried on the trigger safety thumb bit s working on 
the tang. (March 22, 1883). 


Manufacture of Armatures for mo- 
Electric Machines: J. B. Rogers and H. O’Connor, 

(2d.]}—Armatures: The cores of armatures are con- 
structed of small pieces of iron (such as filings,’ chippings, borings, 
wires, &c.) mixed with plaster-of-paris or other suitable sub- 
stance to makea solid mass. (March 22, 1883). 


1523. Apparatus for Synchro or Settin 
Clocks, &c.: J. A. Lund, London. (2d.J—An electrfe 
current transmitted, say, once an hour from a standard clock 
causes a pair of pins fitted to each clock to take hold cf the 
minute hand, and set it to correct the time. (March 22, 1883), 


1524. Attaching Shanks to Buttons, &c.: J. H. 
Johnson, London. (J. . Bapterosses, Paris). (8d. 14 Figs.J 
—The operations consist (1) in arranging the prepared button 
heads in such a manner that the hollows or cavities in the said 
button heads are all turned in one direction for the reception of 
the shanks, (2) in filling the said hollows or cavities with a liquid 
= and (3) in placing the shanks in the cement. (March 22, 


1540. Ring Spinning Frames: A. M. Clark, Lon- 
don. (J. J. Bourcart, Zurich, Switz). [1s. 14 Figs.]--The 
object is to convert the mules into continuous ring spinners, 
One of the essential features in the cénverted machine has for 
object to make the noses of the bobbins short at the beginning 
and end of the lift and long at the middle of the bobbin. (March 
24, 1883). 

1554. Liquid Compound for Extin Fires 
or Preventing Combustion and Ap erewegy Ry the 
Same: C. D, Abel, London. (C. F. Neveu, Paris). (6d. 
3 Figs.|\—Hydrochloric acid freed from sulphuric acid by the ad- 
dition of chloride of barium is mixed with caustic or bicarbonate 
of lime to neutralise the acid, and crystallised potash alum added. 
To this mixture is added hydrochlorite of ammonia and borax. 
The liquid is discharged on to the fire by a small hand pump. 
(March 27, 1883). 


1555. Extracting Cobalt and Manganese from 
their Ores: J. Imray, London. (H. pte and 





M. Constable, Sydney, N.S.W.) [2d.]—The ores are treated with 
a substance containing sulphate of iron. (March 27, 1883). 


1604. Apparatus for Heating and Cooling Fluids: 
W. A. G. Schonheyder, London, [6d. 7 Figs.|—Two or 
more tapering or other shaped shells are fitted within one another, 
and are formed with an open helical channel or a series of inter- 
communicating circular channels on their surfaces, so that when 
the shells are fitted together the channels of one shell are closed 
in by the other shell, so asto serve for the passage of fluid to be 
heated or cooled. (March 30, 1883). 


Construction [and'Fixation of Apparatus Re- 
hysical Defects of the Mouth and Palate: 
R. H. Brandon, Paris. (B. J. Bing, Paris). (6d. 12 Figs.) 
—The artificial palates are held up by, say, two platinum wires, one 
end of which is let into the palate and the other end inserted into 
small metal tubes fixed in or between the teeth. (April 6, 1883). 


1908. Seats for the Outside of Rail or Tramcars, 
Omnibuses, Steamboats, &c.: W. Walker, London, 
(6d. 5 Figs.J]—The seat is provided with a cover which the pas- 
senger raises when he desires to take a seat and which falls to 
cover the seat by gravity. (April 14, 1883). 

2298. Inkstands: H. H. Lake, London. (J. 4. Wieder- 
sheim, Philadelphia, U.S.A.) [6d. 3 Figs.J—The cover is 
arranged to be opened by the weight or pressure of the hand, and 
is provided with means for holding it open. A binder which 
straddles side pieces holds the parts in position. (May 5, 1883). 


2651. Laying Electrical Conducting Wires in the 
Ground, and an Insulating Compound for Electrical 
Purposes Generally: H. J. Allison, London. (J. 
Greives and J. H. Bleoo, Paterson, N.J., U.S.A.) (6d. 7 Figs.J— 
Conductors : The conduit for the conductors is formed by coating 
a metallic pipe internally with any insulating composition adapted 
to adhere permanently. A naked copper wire is laid inside the 
conduit and connected at both ends or at intervals with the earth, 
and the exterior insulated coating of each enclosed conductor is 
electrically connected to it. The manhole for the conduit is con- 














structed with an iron well-casting, an internally insulated chamber 
and water-tight connections through the sides of the well-casting 
and chamber for the duits. The illustration shows the conduits 
A passing through the water-tight sleeve a, and king into the 
insulated chamber J within the well-casting I. The chamber J is 
= with a cover held in place by a set screw f in a removable 

ridge. Nipples provided with removable caps are inserted in the 
conduit at intervals for tapping the main conduit for service con- 
nections. Insulating material : Resin is retained in a fused con- 
dition, whilst an excess of hydrate or carbonate lime powder is 
thoroughly mixed with it, and if required to possess ductility from 
two to five per cent. of a fixed oil is stirred into the mixture when 
fused. (May 29, 1882). 


2780. Automatic Momentum Railway Car or Car- 
riage Brakes: H, J. Allison, London. (The American 
and Foreign Automatic Car Brake Co., New York, U.S.A.) (6d. 
14 Figs.J|—Acar brake is adapted to operate automatically when- 
ever the motion of the train is resisted by the inward movement 
or compression of the draw-bar with either end of the car forward. 
The mechanism for breaking connection between the draw-bar and 
brake is operated by the rotation of the car axle through an 
eccentric or toothed collar. (June 5, 1883). 


3302. Telephonic A) tus: W. R. Lake, London. 
(H. Clay, Philadelphia, U.S.A.) (6d. 16 Figs.]—On removing 
the ear-piece from its hook, a train of wheelwork, released from 
the action of a stop, rotates an armature creating a current which 
rings a bell at the distant station, until the stop is again held. On 
placing the ear-piece again on the hook, the stop is released and 
the bell again rung. A short alarm may be given for ‘‘on,” anda 
long alarm for “off,” or vice versd. In transmitters, a carbon 
block attached to the diaphragm forms a bridge to two electrodes, 
the whole being arranged {in series in an electric circuit. A 
compound magnet for the receiver consists of three poles, the 
outer ones being of opposite polarity to the central one. Thecon- 
struction of a switch board is also described, and comprises a 
perforated metallic plate in connection with the telephone at the 
central office, and a magnet supported on the same insulating base 
asthe plate, Two catches are pivotted to the armature of the 
magnet, which is in the line circuit. Gravitating wires complete a 
circuit between the catches and the central office generators 
while placing different subscribers in communication. (July 3, 
1883). 





3412. Manufacture of Reeds and Reed Plates for 
Musical Instruments: . we. e, London. (M. 
Bray, Newton, Mass., U.S.A.) (6d. 27 Figs.|}—The reed plate is 
formed from a strip of metal by swaging or bending the metal to 
form the cavity of the throat, and turning a portion of the edge 
at right angles. The tongue is formed by compressing and cutting 
away as described in Specification 590 of 1882), (July 10, 1883). 

3598. Corsets: H.H.Lake, London. (C. NV. Chadwick, 
Brooklyn, U.S.A.) [6d. 3 Figs.|—The corset is constructed with 
vertical slits extending upwards and downwards near the waist 
line, one edge being provided with a pocket enclosing a stay 
hinged to the body of the corset at the apex of the slit, a portion 
extending from the opposite edge b th, and so as to underlie 
the stay pocket, and over which the hinged stay pocket will freely 
move, and an elastic connection from the free end into the part 
having the underlying extension. (July 21, 1883). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


NOTES FROM THE SOUTH-WEST. 
Cardiff Tramways.—The directors of the Cardiff Tram- 
way Company have had their attention called to the 
necessity which exists for increased means of locomotion 
in the growing district of Cathays. Two of the directors, 
Sir John Humphreys and Mr. Richardson, visited Cardiff 
on Friday, and, in company with Mr. Hurley, the 











manager, and Mr. Ensor, the solicitor of the company, 
made an inspection of the district, which resulted in a 
decision being arrived at to construct a new line, from 
a point ‘near the Crwys Hotel, to jein the main line in 
Crockberlton. Mr, Ensor has been instructed to procure 





Parliamentary powers in the ensuing session for the new 
works contemplated. 


The Bute Docks.—The work of widening the entrance 
channel of the Bute Docks, Cardiff, is making satisfactory 
progress. A ey steam dredger, which was recently 
purchasd by the Marquis of Bute, is capable of dredging 
about 300 tons per hour. Operations were begun at the 
north end of the entrance channel, and are to be con- 
tinued down the west side and then back down the east 
side. After the entrance channel has thus been dredged 
the steam dredger will be removed to the Cefn-y-Wrach, 
where it will be — set to work. The width of the 
channel through the Cefn-y-Wrach is to be doubled, and 
the depth of water isalso to be increased. On/Thursday 
Captain Clayton and Captain Walker, accompanied by 
ten gentlemen students from the Royal Engineers’ De- 

artment, who are at present making a tour through 

Vales, made an inspection of the Bute Docks. The 


visitors expressed their satisfaction with the works. 


Taff Vale Railway.—A circular, emanating from Bristol, 
having recently been distributed among the shareholders 
of the Taff Vale Railway, calling attention to the great 
fluctuation in the value of the stock of the company, and 
pointing out that whilst the stocks of the Great Western 
and London and North-Western Companies fluctuate two 
or three per cent., those of the Taff Vale vary 50 per cent. 
The reason given for this is that the company is tov 
small to stand alone, and the remedy suggested is amal- 

amation or incorporation with some other _— railway. 
The circular goes on to state ,that it is understood there 
are two companies —— to treat for the purchase of 
the Taff Vale Railway on liberal terms. 


Proposed Canalisation of the Dee.—Mr. H. Robertson, 
M.P. for Shrewsbury, has submitted a scheme for the 
canalisation of the Dee to the Premier, who, in company 
with Mr, W. H. Gladstone, M.P., and Mr. Herbert 
Gladstone, M.P., listened to Mr. Robertson’s explanation 
with the deepest interest. Mr. Gladstone expressed a 
hope thatany scheme for the purpose of improving the navi- 
gation of the Dee and constructing docks thereon, would 
meet with success. The proposal of Mr. Robertson is 
exciting unusual attention, not only among the citizens 
of Chester, but also among the property owners along 
both sides of the Dee, as well as residents in North Wales, 
especially in Flintshire and Denbighshire. 


The Severn Tunnel.—Divers employed at the Severn 
Tunnel works have succeeded in reaching and closing an 
iron door, shutting off the flow of water from the spring 
which inundated the completed portion of the tunnel. 
The effect was at once apparent, as the pumps, instead of 
reducing the water only at the rate of 4h in. per hour, 
gained upon it at the rate of 2ft. per hour. Difficulties 
with the recently flooded section are thus regarded as 
virtually at an end. 


Mountain Ash.—Sinking operations on behalf of 
Messrs. Nixon are being carried on upon their land at 
Gwaun-Ivor Farm, in order to test the No. 3 seam at that 
spot. This particular vein has been worked for many 
years in the Forest Level, on the eastern side of the 
Cynon ; but the great area of the seam which the com- 
vany also possess on the western side of the river has not 

en touched, 


Pontypridd, Caerphilly, and Newport Railway.—This 
line, which will afford a direct communication between 
the Rhondda Valley and Newport, will, it is anticipated, 
be opened for mineral traffic in January. Improvements 
are in progress between Caerphilly and Machen. This 
— of the dine is the property of the Brecon and 

Merthyr Railway Company. It is expected that the line 
between Pontypridd and Caerphilly will be immediately 
opened, but until the present gradients between the latter 
town and Machen are altered, it is anticipated that the 
Government inspectors will not allow the line to be 
pa into operation for passenger traffic. The Brecon 
and Merthyr Company is completing a double line from 
Machen to Bassableg Junction for the purpose of facilita- 
ting the traffic of the new line. 


Proposed Lift Graving Dock.—A company has been 
ormed and has received from the Trustees of the 
Marquis of Bute a grant of land on the east side of the 
entrance to the Bute Docks, for the purpose of construct- 
ing a floating lift graving dock. The dock will be situate 
between the outside tip and low-water pier; and it will 
not in any way interfere with the width of the entrance 
channel. It is to be capable of receiving the largest 
vessels afloat. To admit vessels the caisson will be sunk ; 
when the vessel has entered, the water will be pumped 
out, and the dock will rise by reason of its own buoyancy, 
lifting the vessel high and dry. The vessel will then be 
secured by patent shores, and repairs can at once be pro- 
ceeded with. 


Cardiff Water Worke.—A meeting ofthe water works com- 
mittee of the Cardiff Town Council was held on Tuesday, 
for the purpose of considering tenders received for the 
extension of the water works by the erection of an addi- 
tional reservoir at Lisvane. After a long discussion, it 
was resolved: ‘‘ That the water engineer be desired to 
prepare a bill of quantities for the works proposed to be 
constructed at Llanishen ; that he be paid the sum of 
200/. for the — thereof ; and that fresh tenders, 
— on suc quantities, be invited for carrying out the 
works, 


Cardif.—The steam coal trade has continued active. 
In the iron ore trade there has not been much change 
to report. Last week’s coal clearances comprised 
182,712 tons. There were also sent away 1350 tons of 
fuel, and 324 tons of iron. There were received from 
Bilbao 6193 tons, and from other ports 1662 tons of iron 
ore, 
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THE SWISS NATIONAL EXHIBITION 
AT ZURICH. 

In a former article* we described the general 
arrangement of this Exhibition, and gave some 
details of the exhibits, so far chiefly as they fell 
under the head of civil engineering work, We 
shall now review the other principal exhibits. 


Steam ENGINEs. 


Messrs. Escher, Wyss, and Co.’s most important 
exhibit in this section is the marine engine already 
described, but they have in addition two stationary 
engines, of which the largest and most important 
is a compound horizontal engine of 90 horse-power, 
the cylinders placed side by side, and working 
cranks at right angles. The crank ends are kneed 
outwards, so as to give a very long crank-pin with- 
aut spreading the crank webs too far apart. The 
pr )jecting parts of the webs overhang the eccentrics, 
and clear them as they revolve. The governor acts 
on a kind of Marshall gear, controlling the position 
of a lever on a spindle, the position of which deter- 
mines the time of release of the valves, which are 
closed by steam pressure. The framing of the 
engine lies along three lines, corresponding to the 
three bearings, each line of framing being of box 
section. The air pump is placed below the framing. 
Both cylinders are steam jacketted. The engine 
drives its work by a five-grooved flywheel, made 
in halves. 

Messrs. Sulzer Brothers, of Winterthur, are 
particularly strong in engine castings of very first- 
class quality, including an eight-grooved pulley or 
flywheel, about 8 ft. in diameter, cast in one as 
to the rim, but with the boss cast parted across 
in four segments, and a bevel wheel of 6 ft. 
diameter with one (of six) arms left quite parted 
across, but teeth and rim continuous. Messrs. 
Sulzer also show a cast-iron plate 10 in. broad 
by ;*; in. thick, supported on points about 10 ft. 
apart and carrying 72 lb. in the centre, under 
which load its deflection was about 2 ft. Their 
largest complete engine is also a compound, 
driving by a six-grooved flywheel in the centre of 
the shaft, the cranks (at right angles) being at its 
two ends. The valve trip gear is on the same 

rinciple as that used by the firm for so long, 
But very much neater in construction than 
some of their older arrangements. The catch is 
now made cylindrical on the outside face, and can 
rotate about a pin as well as move bodily up and 
down, and it works against a similar cylindrical 
(concave) face on the valve lever instead of merely 
catching it in one place at one instant as before. 
The governor is a Porter. Sulzer’s small engine 
has a frame of the spoon-shaped type and double 
bearings, with a bent crankshaft, and a third 
very substantially constructed engine drives some 
machinery by a three-grooved rope wheel. 

Messrs. Socin and Wick, of Basel, show a large 
engine more or less of the Sulzer type; a single 
cylinder driving a five-grooved flywheel. (It is very 
noteworthy to how very large an extent driving by 
rope gear has superseded belt driving in the esti- 
mation of the Swiss engineers.) The condenser is 
placed behind and worked direct from the piston-rod. 
The plummer-block has double adjustment, with 
wedges on the outside. Socin and Wick also show 
a small condensing engine with Rider gear, and a 
small non-condensing engine. 

The Schweizerische Lokomotiv-und Maschinen- 
Fabrik, in Winterthur, with which Mr. Charles 
Brown is connected, besides the locomotives which 
we have already mentioned, show several steam 
engines marked, as is usual, by their very solid and 
practical design. The principal one, a 50-horse single 
cylinder engine, is very much of the type shown by 
Mr. Brown at Paris, a fork-shaped bedplate, double 
cast-iron discs for crank, double bearings, pivotted 
outer bearing, condenser behind and air pump worked 
direct, valve motion derived from the connecting 
rod and cut-off controlled through it by a Porter 
governor. This engine drives through a 12-in. 
india-rubber belt instead of ropes. Another smaller 
engine (20 horse-power) has Bodmer gear. Thesame 
firm also shows a compound 50 horse-power semi- 
portable engine, with cranks (a two-throw shaft) 
opposite each other. A middle bearing is dispensed 
with, and the eccentrics placed outside the outer 
bearings. The boiler has a vertical cylindrical fire- 
box, with horizontal cylindrical shell arranged in 
locomotive fashion. 

A Collmann engine is shown by Messrs. Burck- 








* See page 210 ante, 





hardt and Co., of Basel. This engine (50 horse- 
power) has a cylinder of 350 mm. diameter, and a 
stroke of 700 mm., is intended to run at 80 revolu- 
tions per minute, or 370 ft. per minute of piston 
speed, a not very high rate for this class of engine. 
Messrs. Burckhardt use a loaded crossed arm gover- 
nor for their engine. The flywheel drives by a 
leather belt. 

Mr. J. G. Ullmann, of Ziirich, shows his arrange- 
ment of automatic expansion gear adapted for fitting 
on old engines, with a minimum of disturbance and 
alteration. The gearing is shown fitted and at 
work. There are no doubt cases in which ‘‘ the 
game is worth the candle,” but we imagine that 
except in large old factory engines it will usually 
pay better to replace an engine altogether than to 
adopt temporary expedients of this kind. 

Messrs. Stirnemann and Co., of Ziirich, show a 
very neat little engine with Rider gear. Herr Ad. 
Marcuard, of Bern, shows a small 5 horse- power 
compound engine, and this practically exhausts the 
list of engines exhibited. 


BotLers. 


A classified list-diagram of Swiss boilers, exhibited 
outside the Machinery Hall, contains information of 
some interest as to the types of boiler used in Switzer- 
land. The diagram shows in all 540 Cornish boilers, 
240 of the Lancashire type, and 150 Cornish or Lanca- 
shire, with Galloway tubes or other additional heat- 
ing surfaces, 50 locomotive boilers used for stationary 
purposes, 190 vertical boilers, and 60 boilers with 
(internal) Ten Brink grate, in all 1230 internally 
fired boilers. Besides these, there are 215 repre- 
sentatives of various types of elephant boiler, and 
190 Cornish or plain multitubular boilers, in all 
405 externally fired boilers. Roughly, therefore, 
out of 1600 boilers one-half are of the simple 
Cornish or Lancashire types, and only one-fourth are 
externally fired. These numbers do not include 
marine boilers. The list as exhibited covers many 
other subdivisions, but the main features so far as 
we are concerned are given above. Near this 
table is a collection of pieces of exploded boilers, 
cracked plates, buckled fireboxes, corroded stays, 
&c., not containing anything of very special in- 
terest. 

In the principal boiler-house, Messrs. Sulzer have 
a large Cornish boiler with two steam drums, 
Messrs. Theodor Bell, Socin and Wick, and the 
Schweizerische Lokomotiv-und Maschinen-Fabrik 
show boilers with Ten Brink grates, and Messrs. 
Socin and Wick also show a Cornish boiler with Fox 
corrugated flue right through. All these boilers 
showed solid workmanship, but there was nothing 
specially new in design, either in improvements or 
(as at some recent exhibitions) in changes which 
could not possibly receive that name. 


MacuineE Toots, &c. 


In this section the exhibit of the Werkzeug-und 
Maschinen-Fabrik, Oerlikon (near Ziirich), stands 
very high, the tools shown by these works being 
of sound design and capital workmanship. Among 
them may be mentioned a horizontal boring and 
drilling machine ; a special lathe for cutting spiral 
grooves of flat pitch in hard rolls two at a time 
on the same axis; and a form of slot - milling 
machine, if the expression may be used. The 
same firm also shows a self-registering speed- 
measuring apparatus for locomotives on Klose’s 
system. 

Herr Schneider (Neuveville) shows nickel-plated 
face plates, dog chucks and self-centering chucks. 
The wood-working machines of Messrs. Friedli 
and Co. showed scmewhat indifferent workmanship. 
Herr Weber’s exhibits in the same class are some- 
what superior. Herr R. Jicklin, of Basel, shows 
a very complete and interesting set of machines 
for tin-plate working in its various branches. The 
screw-making machines of Messrs. F. Blisch- 
Neuhaus and Co. (Biel) were always a popular ex- 
hibit, the rapidity with which the blanks were 
first headed and grooved, and then screwed off in 
another machine, seemed a source of never-ending 
enjoyment to large crowds of country folk. The 
collection included some six or seven different 
machines arranged for different forms of screw, &c. 

Besides their speciality in machines for carrying 
on textile industry, Messrs. J. J. Rieter and Co., 
of Winterthur, show some particularly solid and 
good-looking machine tools, as well as machines for 
special purposes, gauges, screwing apparatus, &c. 
They show also some very fine wheel castings. 

Messrs. Henggeler, Hiimmerli, and Co., of Land- 





quart, show a collection of stone-breaking and 
working machines, and Messrs. Ernst (Miillheim) a 
good disintegrator. 


MIscELLANEOUS. 

As is natural in a country where water power is 
so plentiful, different forms of turbines form a very 
much more important part of the exhibits in the 
machinery section than they would do in any other 
part of Europe. Messrs. J. J. Rieter and Co., of 
Winterthur, show three large turbines of different 
types along with their very large collection of 
machinery for textile industry and machine tools 
mentioned above. Messrs. Theodor Bell and 
Co., of Kriems, have a large turbine for 120 horse- 
power to work with a fall of 84 metres. Messrs. 
Escher, Wyss, and Co., of Ziirich, have a vertical 
turbine driving three Burgin dynamos for light- 
ing the grounds of the Exhibition. This turbine 
is connected with a governor on the Bosshard 
system. Another of their turbines drives a small 
dynamo machine of Hipp, of Neufchatel, used for 
lighting some special parts of the buildings, 
and a larger one for lighting the aquarium. Messrs. 
Theodor Bell and Co. also supply a vertical turbine 
which drives two Thury dynamos exhibited by 
by Messrs. Meuron and Ceunod, the larger of 
which supplies the current for 80 Edison ‘‘ A” lamps. 
Messrs. Socin and Wick, of Basel, show partial 
horizontal turbines. Messrs. Egli and Co., of 
Thann, also exhibit important turbines, which 
however were covered up on account of some acci- 
dent during our visit. 

Dynamometers of different descriptions were 
exhibited by several firms. Messrs. Bourry, Sequin, 
and Co., of Ziirich, show four of Bourry’s patent 
dynamometers. The twist acts upon a disc pulling 
eight spiral springs. The machine integrates by 
the nature of its arrangement, and makes its own 
diagram. Messrs. J. J. Rieter and Co. also show 
a rotary transmission dynamometer, which they call 
a Zahndruckdynamometer, of an arrangement similar 
to one recently devised in this country. Other ex- 
hibits of the same kind were of less importance. 

Schmidt’s collection of pumps and hydraulic 
motors is of considerable interest. His pumps 
and motors are arranged on his well-known plan, in 
which a cylinder oscillates on a concave port face 
and works without valves. His largest pump of this 
type was one delivering 396 gallons per minute. 
He showed also a double-acting double piston 
water meter of some interest, and an air spring 
hammer with direct crank, lift, and trip gear on a 
second crosshead, to be worked from a turbine or 
steam engine. The ice-making plants on the Pictet 
system (sulphurous acid) shown by the Société 
Genévois pour la Construction d’Instruments de 
Physique (Geneva) is worth mentioning. The 
makers state that altogether 144 machines have 
been constructed on this system, capable of making 
in all 28} tons of ice per hour. 

The rock-boring machine which seemed to be 
best worth notice was one exhibited by Messrs. 
Sulzer and Co., of Winterthur, on Brandt’s system. 
It was used in boring the Pfaffensprung Tunnel on 
the St. Gothard Railway, and is also being used 
on the west side of the Great Arlberg Tunnel. The 
boring cylinder is made to oscillate from trunnions 
at its back end, so that all holes radiate in a vertical 
plane from its axis. The trunnion axis is carried 
on bearings at the side of the working. A counter- 
weighted frame supports the middle of the axis. 
The boring cylinders (of which there are two) slide 
along the axis, and can be very easily and quickly 
fixed at any position upon it.* Models of the 
Ferroux drill used on the St. Gothard Railway, and 
Favre turbines used for working them are also exhi- 
bited. Messrs. Roy and Co., of Vevey, also are large 
exhibitors in this section. They show a 30 horse- 
power turbine working two air presses which drive 
two Ferroux rock drills and all their accessories. 

Gas engines were not at all numerous. The only 
one which we saw presenting any points of novelty 
being one exhibited by Messrs. F. Martini and Co., 
of Frauenfeld. It was a horizontal engine of 2 horse- 
power, more or less resembling in general arrange- 
ment the ordinary Otto. The valves, &., were 
driven from the vertical spindle of a Proell 
governor. An eccentric driving the gas valve was 
attached to the sleeve of the governor, and there- 
fore rose up and down with it so as to alter the 
motion given to the gas valve spindle, according 
to the height of the eccentric above its normal 
position. 

* A machine on this type was illustrated in ENGINEER- 
ING, page 431 ante, 
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Two firms only, the Gesellschaft der Ludwig| Thesubjoined Table (No. IT.) gives the particulars 
von Roll’schen Eisenwerke, of Gerlafingen, and | of different fisheries and the vessels, &c., engaged 
the Schweizerische Industrie Gesellschaft, of Neu- | in them, for the provinces named, during the year 
hausen, exhibited collections of tested iron and | 1882. 
steel. The collection of the former is particularly | The catching of cod is the most important of the 
good. An interesting collection of tested materials | Canadian fisheries. It is pursued on the distant 
was also shown by Professor Tetmajer, of Ziirich, | banks by means of schooners very much resembling 
the material in this case having been taken from | the celebrated New England craft, both in model, 
the old Fribourg Suspension Bridge previous to | rig, and equipment. The fish too are taken in 
the strengthening operations which were recently | much the same manner as that followed by the 
carried out upon it. Yankee fishermen ;* long lines or bultows, called 

Lastly, an interesting collection of building mate- | in the United State trawls, being laid by doreys, 
rials—wood, stones (natural and artificial), cements, | which are carried on the schooners’ decks packed 
concretes, and so forth—was shown by a very large | in nests. 
number of the principal firms in Switzerland, con-| The cod is first seen on the Canadian coast | 
nected with these materials. A special catalogue | generally about the middle of May or the beginning | 
of these materials has been published, containing | of June, although it has been taken as early as the | 
for each exhibit chemical analyses, measurement of | end of April, but this is quite an exceptional | 
specific weight, notes on the fineness, the action of ‘occurrence. About the middle of December it | 
the cement, and the resistance ef the material both : 
in tension and compression, those being taken in 
the case of cements after 7.28 and 84 days, and in 
many cases after 210 days also. The title of this 
catalogue, which, as a monograph upon Swiss 
building materials, is of very great value, is as 
follows : ‘* Die Baumaterialien der Schwez an der 
Landesausstellung 1883. Special Katalog der 
Gruppe 18.” 


THE FISHERIES EXHIBITION. 
THE CANADIAN FISHERIES. 

THE Dominion of Canada is said to be fourth in 
importance amongst the maritime nations of the 
world, and the Canadians stand in the foremost 
rank as a fishing people. Sixty thousand men 
depend for their subsistence on the fishing in- 
dustries, which last year realised the sum of over 
sixteen million dollars. 

The principal salt-water fisheries are those of the 
cod, herring, and mackerel, whilst the lobster and 
seal fisheries are of suflicient importance to be 
classed as separate industries. The salmon fisheries 
of Canada are well known, and the trout and white | 
fish also contribute in no small degree to the grand | 
total of food taken from Canadian waters. The | 
four maritime provinces, Nova Scotia, Quebec, | 
New Brunswick, and Prince Edward Island are | 
naturally the principal provinces in which vessels | 
are built and equipped for the inshore and bank | 
fisheries. | 

During the last six months of last year the total | 
fish exports from Canada were as follows : | 











CANADIAN 
withdraws from the shallower waters and inshore 


ocean. 
It will be seen by Table No. IT. that the greater 


banks, seeking the deeper and warmer parts of the | 


cod fishery, which has no exact parallel amongst 
their neighbours in the United States. In the latter 
country a good deal of inshore fishing is carried on in 
doreys. In Canada they have a type of boat of which 
two full-sized examples were shown in the Fisheries 
Exhibition—one being in the court, and the other 
outside in the grounds. Annexed is an illustration 
of the former vessel, which is of the class used by 
the Cape Breton fishermen. The boat is a bold 
weatherly looking craft, about 28 ft. long and 9 ft. 
beam. As will be seen by our engraving it is 
schooner-rigged, but without a fore-staysail or bow- 
sprit. The foresail has no boom. There is a deck 
forward, which extends some distance abaft the fore- 
mast, and a short deck aft, the two being connected 
by water ways, there is therefore a long well in the 
body of the boat, which is surrounded by a low 
coaming. The stern is sharp, and the strakes are 
carried up to the stern-post in a manner that 








COD BOAT. 


|reminds one very much of the old-fashioned 
| Yankee pinkies, that were so much used before the 
| brisk competition of the finer modelled clipper 
| schooners drove them almost out of the field. 






















































































To Great Britai Tasie I dols. | number of large fishing vessels hail from the Nova | Boats of the above description are used along the 
4 tarred “erm Speed | Scotian ports. These are mostly the schooners | greater part of the Canadian coast. Many of them 
Other Countries 2'290, 009 | referred to above, which are from 60 to 100 tons. | havea short standing bowsprit or boomkin, and set 
__”____—'| They are manned by a crew from ten to thirteen | a high narrow fore staysail, which one would think 
Total 5,945,894 | men, and usually carry from four to six doreys. The | would add to their handiness. A model of this 
TABLE II. 
VESSELS AND Boats EMPLOYED IN FISHING. Kinbs oF Fis. 
| VESSELS. Boats. . ls | s 5 | 3 
| gi 3 es) | 3 3 us a ee fo as 
mneneen, | 3 $2, | E8|gs¢/| 68 | 82] # | €28 | ges | 2 ; Bee 
| 2 - I | 388 of | 88 4 | Ss e She | aes | & 3 eas 
= g . ¢i.,.it2z;);s Eg | go 3 | 3° 3 eek | ase | 3 - = 3 
l~@ 5 = s . = | gs n a nn | & = | = ae | ee = 5 a 
° ‘a ~ 2 = | 2 3 7 = a | m | 5 
| A eS | > = A > | | ¢ | | | | | 
' | | | | ! 
; | | dols. dols. | barls.) Ib. Ib. | Ib. | barrels.| barrels. | barrels. cwt, barrels. 
Nova Scotia — 7 26,829} 1,103,985 | 6214 | 11,982 | 328,361 | 22,286 | 7 418,055 65,910; 1096 | 73,702) 42,600 | 193,361 28,500 | 159,505 | 21,056 611,938 1,263 
New Brunswick .. 191] 3750/ 98,630} 938 | 4,491 | 163,15/| 9,014 | 61 | 1,014,448 120} 38,350 2,563 120,642 | 121,743 17,677,200 | 1,073,970 | 23,164 43,487 129 
Quebec (Gulf Division) 159] 9521} 399,322] 930 | 5,238 | 163,198) 8,506 | 1022 248,307 | . | 2,744]. | 81,046" io 3,078; 233,523 185 
Prince Edward Island | 42) 1808) 81,580) 275 | 1,375 | 69,796) 4,207 | .. | 9, | 81,298 | 180,819 | 31,545 278 1,655 13,942 22,870 Ib, 
KInps oF Fisu (continued). 
a | he lei | slot im . \SelelSel & is 
i ; 3S , : ; ; , z aoe uaa $2 lsSiszl Ss }4a|/ ¢ |=8|) § | 8 
porn «| 2] G18 |g] 2] 9) ei] 42 | a | € | deg le] 28 Gabe ce] 2 lef] 2)28] & [2 
= a | = = i a ira} 2/135 | Asi Ag a | & @|83 2 i 
tim tare a lee lal ee a ee Fi s| me | o |#8|/ 4 (ce & (8 
' ewt. | cwt. | ewt. |barls.| Ib. | Ib. | Ib. | Ib. |barrels.| barrels. tns.cwt,| | barrels. barls.| =| Ib. | brs. 
Nova Scota .. -| 106,248 | 112,693 | 162,041 | 6456 | 752,331] 9,140} 85,495 | 320,800| 1,783) 1,745 | 4,965,477 |s40| | | 
New Brunswick _..| 10,999 | 65,432t 15,75 | 3866 | 230,831 | 250,706 | 83,459 2,838,624,  996| 5,859 | 5,916,575 972) .. 27,285 hgds. | | | 
Quebec (Gulf Division)| .. bie 750| .. 1855 bris} .. 386 brlt 229 bris§ 38 an 722,958 | ..| 140 29 95 | 95 | 13,417 | 61,665$ | 1868$) 6223§) 1338$| 284,350 1110§ 
Prince Edward Island 9615] 247 /2001bs} 5900] —800| 24,750| 82,500 |59,1901b| 57,042 | 5,198,720 | | | 
23 FS Bus ' : eee eee Se ue ea eee | eee | eee 
* Including 27,746 barrels used as bait. t Including 63,500 lb. of sounds. t Including 88 barrels used as bait. § Used as bait. 
one | total | fishing is chiefly pursued on the share system, the | description is shown by a Nova Scotian firm, wl.o 
ish Products. | Value, | owner, who also supplies the gear, taking half the describe themselves on their card as ‘‘ house 
PROVINCE. ie : } fish, the other half going to the crew. | carpenters and boat-builders.” This is suggestive 
Fish Oil.| Pad = a wee Dols. Herring is mostly used for bait, and this is often | of what might be described as the jack-of-all-trades 
| caught by the vessels themselves upon the fishing | element inseparable from a new country. Perhay s 
gallons.| tons. | barrels. ground, The cod are split and salted on board in | no more effective way of annoying an English bvat- 
Nova Sootia i ; 475,863 a7 16,198 7,131,418 the usual way. | builder could be found than by calling him a 
Quebec (Gulf Division) | 125,211 , Vo76sis | The Canadians have an important branch of the | carpenter, and every one who has had the manage- 
Prince Edward Island 12,324 3 | 2940 tons /1,855,687 ment of boat-builders in this country knows how 
* See page 321 ante. impossible it is to get them to do a bit of joinery or 
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lobster taken to 9 in., and there is a close time 
extending from the 10th of September until some 
time in the month of April. These regulations, 
however, are not sufficient to prevent the deteriora- 
tion of the fishery, for although in many cases 
larger quantities of fish are taken, far greater efforts 
have to be put forth by the fishermen, who are 
much more numerous than in former times. 
Two years ago three and a half to four lobsters 
would fill a can, now it requires four and one- 
fourth ; and it is said that the time is fast ap- 
- proaching when it will take five or six. One very 
ominous feature about last year’s fishery was the 
very few lobsters in spawn that were observed, it 
being stated that the average was as one is to eight 
compared to ordinary years. Whether anything 
can be done by means of legislative protection to 
preserve this valuable fishery is in the present 
state of science an open question. The Canadian 
officials, however, seem fully awake to the gravity 
of the situation, and no doubt proper efforts will 
be made. The leading suggestion appears to be 
a further close time, from the middle of July to 
the middle of August, during which period the 
fish are not in*good condition and unfit for packing. 

Sometimes lobsters are put in defective cans, 
generally the result of the tin not having been pro- 
perly spread. The effect is that the iron soon rusts 
through, and the air is admitted, with fatal con- 
sequences to the contents of the package or to the 
consumer. 

The value of the Canadian herring fisheries in 
the year 1882 was over two million dollars. This 
fish shoals in immense quantities on these shores, 
being first seen early in the spring and staying until 
the commencement of winter. The fishery is 
carried one inshore by means of gill nets, about 
thirty fathoms long and six deep. These are 
anchored off shore and left out all night, the men 
going out intheir small boats, something like doreys, 
to bring in the fishin the morning. Later in the 
year the same nets are used as drift nets ; but the 
Canadians never set such long trains as we do in 
England, for which their boats would be unsuited. 

Herring are also largely taken with seines ; in 
fishing, the bank schooners go along shore for 
the purpose. When the vessel arrives on the 
ground the seine is placed in a boat, which is 
very like a New England purse-seine boat, and 
having been manned by a crew of eight men, is 
rowed along shore. At the same time a number 
of hands in smaller boats or doreys scatter them- 
selves about and look out for signs of fish. When 
a school has been struck the schooner drops anchor, 
and the boats proceed to enclose the fish, and haul 
the seine ashore, if possible into some snug bay 
or cove, where the fish may be taken out at leisure, 
either with smaller seines like our tuck seines, or 
with scoop nets. Sometimes as much as 3000 
barrels, of 200 1b. each, will be taken at a haul, 
and in this case, if the sea be smooth, the fish will 
be kept enclosed in the net several days. This is, 
however, a risky business, for should it come on 
to blow, both seine and herring may be lost. 

Herrings are either salted round or split. They 
are mostly sent to the United States or West 
Indian markets, very few coming to England. 

Occasionally the purse seine is used for taking 
herring, but the fishermen are conservative in this 
as in most other matters, and do not care to change 
their old methods for those of proved superiority. 

The mackerel fishery is naturally one of con- 
siderable importance to the people of the Dominion. 
Last year the value of this fishery was 1,181,656 dols. 
This industry is carried on both by hook and line 
and net fishing of various kinds. The hook and 
line fishery is the old-fashioned practice of jigging, 
a ‘‘jig” being a hook that has a large pear-shaped 
piece of pewter or lead attached to it. The opera- 
tions are conducted from the mackerel schooners. 
Pogie or menhaden is used as toll bait, being cut 
up in a bait mill for the purpose. 

Mackerel are largely takerr in seines in the 
manner just described as followed in herring 
fishing. Trap nets are also used, and are growing 
in favour with the mackerel catchers. The purse 
seine, by which practically all the New England 
schooner fishing for mackerel is carried on, is not 
much liked by the Canadians, a fact much com- 
mented on by those who are most interested in the 
fisheries, and on all sides one hears expressions of 
regret that this branch of industry is not carried 
forward with modern and more effective apparatus. 

The Atlantic seal fishery is carried on by means of 
schooners which go to meet the ice coming down 


from the Arctic regions early in the spring. The 
Canadians do not carry on this industry on so large 
a scale as the Newfoundlanders, who, as we have 
already described, employ large and _ powerful 
steamers for the purpose. Great quantities of seals 
are taken by means of large hempen nets, which 
would be gill nets supposing the seals had gills. 
The nets, however, act in the same way, for the seal 
gets his head through the mesh, and being unable 
to disentangle itself is speedily drowned. These 
nets are sometimes more than 600 ft. long and 60 ft. 
deep, and have an 8in. mesh. One of them is 
sunk across the entrance of some small bay or 
creek, and a man is set to watch for the coming of 
the seals. As soon as these have entered the bay 
the net is stretched tight by means of a couple of 
capstans exactly like the primitive apparatus still 
used for hauling up bathing machines at our south- 
coast watering places. The entrance having been 
secured in this way the fishermen, by striking the 
water with poles and oars, soon alarm the seals, who, 
in their rush for the open sea, run headlong into the 
net. 

The fresh-water fisheries of Canada are of great 
importance. We have not, however, in the course 
of these papers attempted to deal with other than 
sea fisheries, and space will not now permit us to 
alter our plan. In the Table will be found the 
amount of almost all kinds of fish taken by the 
Dominion fishermen of the four provinces named. 

On the Pacific coast there is also an important 
and increasing fishing industry. That for fur seal 
resulted during 1882 in the return of 177,000 dols., 
thirteen vessels being engaged (two auxiliary 
steamers), manned by 54 sailors, whilst 400 hunters 
were employed, who used 200 cedar canoes. This 
industry will not, of course, be confused with the 
Atlantic seal fishery, in which the fat and hide—the 
latter used for bootmaking, harness, book-binding, 
&c.—are alone the object of the chase. The total 
value of the British Columbian fisheries is returned 
at 1,842,675 dols., being an increase of 388,353 
dols. on the previous year. The leading items are 
salmon and sealskins. It is stated by the Oregonian, 
a newspaper published in Portland, Oregon, that 
2,000,000 dols. worth of capital is sunk in the 
fisheries of the Columbia River, and employment is 
given to 7000 men. We send considerable quantities 
of tin plates to this province. Large as are the 
quantities of fish comprised in these figures they are 
left far behind by those of the estimated value of the 
fish food eaten by the 35,000 Indians inhabiting this 
part of Her Majesty’s dominions, for we are told 
that 4,885,000 dols. worth of fish is consumed 
yearly by the aboriginal population of Oregon ; food 
which certainly no one has a greater right to than 
these original owners of the land. 








EXPRESS LOCOMOTIVE. 

WE give this week a two-page engraving, together 
with another view on page 447, of an express locomotive 
of the type which Mr. T. W. Worsdell, the locomotive 
superintendent of the Great Eastern Railway, has in- 
troduced on that line for working fast passenger traffic. 
The engines deal very successfully with the heavy 
trains they have to take over a line which is by no 
means easy to work, and their design comprises several 
special features which we shall describe in an early 
weet when we skall publish further illustrations of 

etails. 





ELECTRIC LIGHTING NOTES. 

A vERY complete system of incandescence lighting 
has just been carried out on the Tamanlipas, the 
first of three magnificent steamers contracted for 
by Messrs. Rebert Napier and Sons, Glasgow, and 
intended for the passenger and mail service be- 
tween Mexico and the Continent of Europe. The 
whole of the electric lighting plant required in 
the installation was constructed and laid down in 
accordance with the specification and under the imme- 
diate superintendence of Professor A. Jamieson, C.E., 
F.R.S.E., of the Glasgow College of Science and Arts; 
and the contract has been executed by Mr. Richard 
Miller, electric lighting engineer, Glasgow. There 
are about 200 Swan lamps in the installation, each of 
20-candle power; and the current is obtained from 
one or other of two Siemens direct-current compound 
wound dynamos, which are capable of producing, at 
a normal, an electromotive force of 60 volts. ‘These 
machines are worked by independent and separate 
engines. The larger of the two dynamos is capable of 
running 200 lights, and the other, which is kept in 
reserve for working the night circuit, or is brought 
into use when the large machine is being overhauled, 
is powerfnl enough to work about 50 lamps. In lay- 








ing down the leading wires the method adopted has 





been to employ the ship as an “‘ earth” return, and in 
consequence extra precautions were taken, not only 
in obtaining the very best insulated electric light lead- 
ing wire in the market, but also in securing the ship 
throughout against all risk or danger. The whole of 
the wire is of the India Rubber and Gutta Percha 
Company’s best insulated quality for such purposes, In 
no instance are there more than 20 lamps under the con- 
trol of any main switch, in order to minimise the bad 
effects of sparking when turning the current on or off ; 
and in all cases they are placed under the sole charge of 
one or other of the petty officers of the ship or members 
of the steward’s staff; each lamp is provided with a 
switch of fusible wire, and may be turned out with- 
out any regard to the other lamps in the circuit. The 
main saloon is provided with oil lamps in the usual 
way. These are gold-plated, and are suspended one 
above each table, electric lamps are disposed in 
pairs on opposite sides of the oil lamps, and are 
fitted with Swan’s latest form of lamp-holder. Wher- 
ever it has been found possible in the state rooms, 
officers’ cabins, &c., the lamps are placed in neat two- 
sided lanterns (the sides being flat and formed of ground 
rlass), which are so —— as to light two rooms, 
n the engine room and stokeholes a special form of 
lantern has been employed, consisting of a hemis- 
—_— clear glass cover fixed to the bulkhead 
y means of screws, in the most convenient posi- 
tions for showing the different working parts of the 
engines, the gauge glasses of the boilers, &c. The 
engines for driving the dynamos, and which have been 
titted with Pickering’s governor, were made by Shanks, 
of Arbroath, while the gearing requisite for developing 
the necessary speed was devised by Mr. A. C. Kirk (of 
Messrs. Napier and Sons), and made by Messrs. G. and 
A. Harvey, the well-known machine tool manufac- 
turers. The dynamos are carefully insulated for the 
ship and engines by means of an insulated coupling 
and bedplate. Steam is supplied to the engines from 
the main boilers at a pressure of 140 lb. per square 
inch, which is the highest pressure yet employed on 
any large steamer. The engines used for the large 
dynamo is capable of developing about 25 horse- 
power, and the other is equal to from 7 to 8 horse- 
power. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
good attendance on Change at Middlesbrough, but prices 
were flat and declining. No. 3 Chovehet pig-iron for 
prompt and future delivery could be bought at 37s. 6d. 
per ton, f.o.b. Tees. Shipments continue on a large scale, 
and up to date there have been exported from Middles- 
brough this month, 47,500 tons against 36,400 tons of pig 
iron the same time last month. This, in fact, is the only 
satisfactory feature in trade affairs, as the home demand 
is falling off, and the outlook over the winter months is 
exercising an evil influence. Reports from America are 
still far from reassuring, although with such large exports 
to the Continent of Europe the trade there must bein a 
fairly satisfactory position. With the approach of winter 
it is not expected that the exports will be maintained at 
the present rates. 


The Manufactured Iron Trade.—The manufactured iron 
trade is dull and prices are receding. Ship-plates can 
easily be had at less than 6/. per ton and angles at 5/. 10s. 
Hematite iron is in slow request at 47s. 6d. per ton, 
Nos. 1, 2, and 3, f.o.b., west coast ports. There is 
nothing new to report with regard to the wages question in 
the North of England manufactured iron trade, except 
that the men are to have a mass meeting at Stockton on 
Monday next. It is hoped that they will be well advised 
as to the real position of trade, and that they will be ready 
and willing to support a reasonable sliding scale, the 
adoption of which will secure to them fair terms and make 
it possible for the masters to compete successfully with 
other districts, 


Shipbuilding and Engineering.—On the northern rivers 
there is continued activity in the shipyards and engineer 
ing shops, but the old contracts are rapidly being finished 
and fresh orders are difficult to secure. The failure in 
the shipbuilding trade at Hull has been rather a surprise 
here, as it was believed that this department of trade had 
been very profitable during the past few years. 








A Lost LocomotivE.—A locomotive broke through a 
bridge on the Kansas Pacific Railway some years ago, and 
fell into the mud at the bottom of Kiowa Creek. It has 
never since been heard of, though repeated efforts have 
been made to recover it. The bottom is quicksand, but 
no quicksand of ordinary depth could swallow an engine 
so completely that the longest boring rod can find no 
trace of it. 





ExuIBITION oF Gas Apparatus.—An exhibition of 
gas apparatus for warming and motive power purposes 
is in_contemplation at Middelburgh, near Flushing, in 
the Netherlands. The co-operation of English manu- 
facturers is sought by the promoters, who offer to pro- 
vide space free, and to contribute towards the expenses 
of carriage, the funds for the latter object being derived 
from a commission upon all sales effected at the exhibi- 
tion. Applications should be made to M: P. Polet, the 
Gas Works, Middelburgh, who will furnish all par- 
ticulars, 
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NOTES FKUM THE NORTH. 
Giascow, Wednesday. 


Hasgow Pig Iron Market.—The warrant market was 
again variable last Thursday, and the quotations at one 
time touched the lowest point reached on the previous 
day ; the close, however, was 1}d. above the lowest price, 
and 1d. under Wednesday’s close. Business was done in 
the course of the forenoon at from 44s. 5d. down to 
44s, 14d. cash, also at 44s. 64d. down to 44s, 4d. one 
month, and the closing quotations were buyers 44s. 14d. 
cash and 44s. 34d. one month, and sellers near. In the 
afternoon transactions were reported at from 44s. 14d. up 
to 44s. 3}d. cash, also at 44s, 4d. up to 44s, 54d. one 
month, with sellers at the close asking 44s, 3d. cash, and 
44s. 54d. one month, and buyers near. Friday’s market 
was also very dull, and prices suffered a further decline, 
closing 44d. per ton down, this going below the 
level of 44s., a price not previously touched since the 
banking crisis of 1879. Transactions were reported on 
forenoon ‘Change at from 44s, 2d. down to 44s. cash, 
also at 44s. 4d. down to 44s. 24d. one month, and at the 
close of the market sellers were wanting 44s. cash, and 
44s, 24d. one month, with buyers near. Business was 
transacted in the afternoon at from 44s, down to 43s. 104d. 
cash, also at 44s. 2d. down to 44s. 1d. one month, the 
close being buyers at 43s. 104d. cash, and 44s. O}d. one 
month, and sellersnear. The market on Monday showed 
a continuation of the dullness that prevailed last week, 
and prices touched 14d. per ton lower than the 
level reached on Friday, although by the close that 
sum was recovered. During the forenoon there were 
transactions at 43s. 9d., 43s. 10d., and back to 43s. 9d. 
cash, also at 44s. down to 43s. 11d. one month, the close 
being buyers at 433s. 9}d. and 43s. 114d. cash and one 
month, respectively, with sellers near. In the afternoon 
business was reported at 43s. 94d., 43s. 9d., and up to 
43s. 104d. cash, also at 43s, 11d. up to 44s, one month, with 
buyers at the close offering 43s. 10d. cash, and 44s. 04d. 
one month, and sellers near. There was some firmness in 
the market yesterday, and a good deal of iron changed 
hands in the course of the day. Transactions were re- 
ported in the forenoon market at from 43s. 10d. up to 
44s. 14d. cash, also at 44s. 1d. up to 44s. 34d. one month, 
and sellers at the close were wanting 44s. ld. cash, and 
44s. 34d. one month, with buyers near. Business was 
done in the afternoon at from 44s. ld. up to 44s. 34d. 
cash, also at 44s. 2d. up to 44s. 5d. one month; and at the 
close of the market buyers were offering 44s. 3d. cash, and 
44s. 5d. one month, with sellers near. The market wasa 
good deal strengthened during the day through rumours 
as tothe damping down of blast furnaces at Dalmellington 
Iron Works owing to wages disputes with the miners. A 
decided advance in prices was made to-day. Transactions 
were reported during the forenoon at 44s. 3d., 44s. 24d. up 
to 44s. 5d., and then back to 44s. 3}d. cash, and at the 
close of the market there were sellers at 44s. 4}d. and 
44s, 64d. one month, with buyers near. In the afternoon 
business was done at from 44s. 44d. up to 44s. 64d, 
cash, also at 44s. 64d. up to 44s, 84d. ome month, 
and subsequently there were sellers at 44s. 5d. cash, 
and 44s. 7d. one month, with buyers near. There 
seems to be a growing opinion that the pig-iron trade 
has now reached such a position as must soon cure itself. 
The depression which exists in the trade is certainly very 
great, and it seems to be chiefly due to the fact of holders 
continuing to sell, being actuated to a great extent, no 
doubt, by the gloomy reports of the iron trade generally. 
There is an utter want of confidence pervading the 
market, and instead of inducing buying the lower quota- 
tions appear rather to force holders to part with their iron 
at whatever it will bring. The unsatisfactory nature of 
the Board of Trade returns for last month also seem to 
have added to the extent of the depression already exist- 
ing. A largeamount of business continues to be done, but 
it is unaccompanied with any animation. There is still 
a very large consumption of pig iron going on in the lead- 
ing foundries, and in most of the malleable iron works. 
At the end of last week there were 101 blast furnaces in 
actual operation, but since then several others have been 
blown out or damped down, so that the number in actual 
blast is now under 100. A week ago the number was 104, 
and this time twelvemonth it was 115. It is confidently 
believed that some of those that have been damped down 
for repairs or alterations will be entirely put out, and it is 
probable that the production of pig iron is now fully 
3000 tons less per week than it was a month ago. In the 
hematite pig iron trade there is still a very marked degree 
of flatness, and while the official quotation for the usual 
syn of Nos. 1, 2, and 3 brands f.o.b. at Cumber- 
and  nagie is 47s. per ton, parcels may be had in second 
brands at a good deal less. Last week’s shipments of 
pig iron only amounted to 7574 tons, as against 12,167 
tons in the preceding week, and 12,199 tons in the corre- 
sponding week of last year. The United States took 1100 
tons; Canada, 355 tons; France, 330 tons; Italy, 470 
tons ; Germany, 630 tons; Holland, 880 tons; Belgium, 
110 tons; China and Japan, 200 tons; and other coun- 
tries lesser quantities. he stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 587,555 
tons as compared with 588,243 tons yesterday week, show- 
ing a decrease of 688 tons. 

Proposed New Breakwater on the Ayrshiré Coast.— 
Messrs. Merry and Cunninghame, the well-known iron- 
masters and colliery proprietors, have petitioned the 
Board of Trade for powers to deposit slag on the fore- 
shore of that part of the Firth of Clyde opposite their 
works at Ardeer, Stevenston, Ayrshire, with the view of 
forming a breakwater and harbour. A copy of the 
petition, forwarded by Mr. C. Cecil Trevor, secretary to 
the Board of Trade, was, last night laid before a meeting 
of the Irvine Harbour Trust, and remitted for considera- 
tion to the Harbour Committee, Since commencing their 





works at Ardeer, Messrs. Merry and Cunninghame have 
formed an immense slag hill near the blast furnaces, and 
about half a mile from high-water mark. 


Munijficent Gift from Mrs. John Elder.—Much gratifi- 
cation is being expressed at Mrs. John Elder having en- 
dowed a professorship of Naval Architecture to be called 
the “‘ John Elder Chair.” She has handed over to the 
Senate of the University of Glasgow, the sum of 12,500/. 
for the endowment of the same. 


The Caledonian and North British Railway Companies. 
—It has been agreed by these two companies that they 
will not oppose each other in any measures which they 
may have in the ensuing Session of Parliament. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Threatened Strike of Miners in South Yorkshire and 
Derbyshire.—At the meeting of miners’ delegates held in 
Chesterfield the following resolutions have been adopted : 
1. That this conference endorse the action of the Man- 
chester conference in its decision for the different counties 
represented there, to give in notice for 15 per cent. 
advance upon the present rate of miners’ wages. 2. That 
20,000 notices be issued to the various collieries in Derby- 
shire, and that each notice be tendered so as to terminate 
at the making-up day in the first week in December. 
3. That any offer of advance that may be made at any of 
the Derbyshire collieries be communicated by the men to 
the secretary of this conference. 4. That this conference 
stand adjourned until Monday, November 26. The form 
of notice to be used is as follows: ‘‘ I hereby give you — 
days’ notice for an advance of 15 per cent. upon my pre- 
sent rate of wages, failing which my contract for service 
under you will cease and determine.” 





A Master’s Reply.—The following reply to the Derby- 
shire miners is issued from the masterly hand of Mr. 
Markham, and is so concise that it embodies a reply on 
the whole coal question: ‘‘ You are well aware that the 
demand for coal in 1872 and 1873 exceeded the power of 
production, which led to inflated prices, and the prema- 
ture development of a great number of new collieries, and 
the introduction of a large body of new men into the coal 
pits, whereby the production exceeded the demand, and 
resulted in a long period of bad trade. The Staveley Com- 
pany agreed to advance wages last year on the supposition 
that the demand had nearly reached the power of produc- 
tion, and they were in hopes that a substantial advance 
would be made in the price of coal. For the year ending 
June, 1883, the aggregate number of days worked at six 
of the Staveley collieries was 1297, or an average of 4.16 
days per week. For the four months ending the 30th of 
October these collieries have worked an aggregate of 
4294 days, or an average of 4.10 days per week. It 
would have been wholly impossible to have kept these 
collieries partially employed unless the company had 
sold by contract large quantities of coal at extremel 
low prices, which expire in the summer of eac 
year. Scott’s printed returns show that in the month 
of October, 1882, there were sent into the London 
district from Clay Cross, Grassmoor, Sheepbridge, 
Eckington, and Staveley Collieries, 78,667 tons of coal, 
whilst for the corresponding period of the present year the 
quantity sent from the same collieries was 65,273 tons, or 
a decrease of 17 per cent. Notwithstanding the threatened 
disturbance of trade some of our customers are unable, 
even now, to take their full contract quantities. It is 
well-known to you that the Rotherham, Masbrough, and 
Holmes, the Foxley Oaks and other collieries in this 
locality, have been closed because they have been unable 
to work at a profit, and many other collieries would 
be closed if the cost of production was further in- 
creased. The working classes are powerless to regu- 
late prices of food and other necessaries of life, which 
entirely depend on supply and demand, and the same 
principle applies to every trade and industry. A 
great combination of colliers, or any other class 
of workmen, could unquestionably create a great dis- 
turbance in their trade, but when the dispute was settled 
the workmen might find a considerable portion of the 
trade had been driven away. If a great disturbance were to 
take place, it is not improbable that the advance made 
last year would be partially if not wholly lost. I have 
always admitted that combination might accelerate or 
retard arise or fall in the price of labour, but it must 
ultimately depend on supply and demand. Whenever a 
substantial advance takes place in the price of coal, no 
one will be more delighted than the Staveley Company to 
advance wages. Many of you are well aware that for 
nearly twenty years I have advocated the purchase and 
working of co-operative collieries, and I fully agree with 
Mr. Burt, M.P., who is reported to have recently ex- 
pressed his opinion that co-operation would be the solu- 
tion of industrial difficulties. Under the existing cir- 
cumstance, I have considered it my imperative duty to 
clearly and distinctly inform you that the Staveley Com- 
pany will not at the present time entertain the question 
of an advance of wages. Whilst recognising to the fullest 
extent the undoubted right of every man to leave his em- 
ployment, the Staveley Company wish it to be distinctly 
understoood that their pits will be open for those who 
desire to work, and the company pledge themselves to 
protect and vindicate the right of every man to follow 
his employment.” 


Proposed New Railway in Yorkshire.—On Tuesday a 
numerous deputation from Goole and Crowle waited upon 
the directors of the Great Eastern Railway at Liverpool- 
street, London, with the view of securing their support 
to the making ofa line from Misterton, on the joint Great 
Eastern and Great Northern line, between Gainsborough 


and Doncaster to Crowle, Goole, and the Lancashire and 
Yorkshire Railway at Goole, with a tunnel underneath 
the Dutch river and canal. Mr. Burtonshaw, of Crowle, 
introduced the subject to the directors, Mr. Parkes, chair- 
man of the company, being in the chair. 








NOTES FROM THE SOUTH-WEST. 

Dock Purchase at Bristol.—The Bristol Town Council 
has adopted the following resolution: “That in the 
event of terms being arranged for the purchase by the 
corporation of the Avonmouth Dock and the Portishead 
Dock, it will be desirable that Parliamentary powers for 
carrying out such purchase shall be obtained with as little 
delay as possible, and that the town clerk therefore te 
instructed to give notice of the intention of the corpora- 
tion to apply to Parliament for leave to bring in a Bill 
for such purpose in the ensuing session. 


South Wales Coal and Iron.—The shipments of coal 
from Cardiff last month were again large. From New- 
port the shipments were also large, but there was a falling 
off in the shipments from Swansea. The shipments to 
foreign ports last month were: Cardiff, 597,790 tons; 
Newport, 143,817 tons ; Swansea, 72,772 tons; Llanelly, 
5890 tons. For October, 1882, the shipments were: Car- 
diff, 516,195 tons; Newport, 122,559 tons; Swansea, 
81,575 tons; Lilanelly, 3462 tons. The coastwise ship- 
ments last month were: Cardiff, 95,275 tons ; Newport, 
88,854 tons ; Swansea, 68,591 tons ; Llanelly, 78,966 tons. 
The iron shipments last month were: Cardiff, 7092 tons ; 
Newport, 20,077 tons ; Swansea, 128 tons. From Cardiff 
were also shipped 463 tons of coke and 18,883 tons of 
patent fuel. From Newport 560 tons of coke, and from 
Swansea 105 tons of coke, and 25,681 tons of patent fuel 
were also sent away. 


Pontypridd, Caerphilly, and Newport Railway.—During 
the past few weeks a staff of gentlemen has been engaged 
in preparing surveys and sections between Castle Coch and 
Pontypridd. It is rumoured that they are engaged in con- 
nexion with a scheme about to be brought forward for the 
purpose of uniting the Pontypridd, Caerphilly, and New- 
port Railway with the districts of Taff's Well, Wal- 
nut Tree, Whitchureh, &c., and thence to Cardiff. 


Newport Dock Company.—The undertaking of this com- 
pany will be vested in the Alexandra (Newport and 
South Wales) Docks and Railway Company as from 
January 1, 1884. Admiral Coote will assist in winding 
up the affairs of the transferred company. 


Cardiff.—A large business is still passing in steam coal. 
Patent fuel exhibits favourable symptoms. The iron ore 
trade does not show any signs of improvement. Last 
week’s clearances comprised 156,306 tons of coal, 1446 
tons of iron, 5976 tons of patent fuel, and 450 tons of 
coke. From Bilbao there were received 5861 tons, and 
from other sources 504 tons of iron ore. 


Taff Vale Railway.—A large meeting of the Taff Vale 
Railway employés was held at Cardiff on Saturday. A 
report of a deputation who waited on the directors was 
given, and m uch dissatisfaction expressed that the di- 
rectors would not grant the concession of ten hours’ duty 
per day. After a long discussion it was resolved that the 
men should work as at present until certain new sidings 
are completed, if the directors promise to grant 60 hours 
per week then. Much discontent was expressed at the 
general management, and the men were urged to join the 
Amalgamated Society of Railway Servants and prepare 
for a struggle, if a ten hours per day system was not 
granted. 


Newport.—During the past week shippers of all de- 
scriptions of steam coal have been actively employed. 
The iron bre trade remains dull and unsatisfactory. Ship- 
ments of manufactured iron have fallen short of the 
quantity exported last week, and the market retains a 
quiet tone. Last week’s coal clearances amounted to 
58,647 tons. The quantity of iron sent away was 2480 tons, 
to the following destinations: Bahia, 370 tons; Oran, 
110 tons ; and New Orleans, 2000 tons. There were 
received from Bilbao, 5430 tons of iron ore, and 5600 tons 
from other ports. 

The Glamorgan Canal.—Sir G. Elliot, in conjunction 
with Mr. W. T. Lewis, is stated to have succeeded in 
arranging terms for the purchase of the Glamorganshire 
Canal on behalf of a powerful syndicate. 








Tue ‘‘ Lorne” Gravine Dock, QuEBec.—The great 
difficulties which were encountered in the earlier stages of 
this work have now been entirely surmounted. The whole 
of the dock work, except a portion of the caisson chamber 
near the entrance, is founded upon rock, but at this place 
we understand that sand to a considerable depth was un- 
expectedly discovered, which necessitated extra works 
being carried out within a confined space inside the 
cofferdam before the water could be excluded, and pre- 
vious to getting in the foundations of the entrance works. 
As work of this nature in Canada can only be carried on 
for six months in the year, owing to the severity of the 
winter season, the progress made up to the present time 
may be considered very satisfactory. The result of the 
recommendation, made by the engineers, Messrs. Kinipple 
and Morris, to overcome the difficulties which have arisen 
have proved most successful, and the works are now ex- 
pected to be completed by the end of next year. The 
graving dock is 530ft. in length on the floor, 100 ft. in 
width at coping, and 84ft. at bottom, with 24 ft. 6in. 
depth of water on the cill. The resident engineer is Mr. 
Woodford Pilkington, M.I.C.E., and the contractors are 





Messrs, Larkin, Connolly and Co., of Canada, 





450 


ENGINEERING. 





(Nov. 16, 1883. 








SOEMMERING’S ELECTRIC TELEGRAPH. 

THE rapid success of Napoleon’s Austrian campaign 
in 1809 was partly attributable to the good use he made 
of the optic telegraph, and when he had left the 
country the Bavarian minister suggested to Soemmer- 
ing, a member of the Academy of Sciences of Munich, 
that the Academy of Sciences might advantageously 
turn their attention to the subject of telegraphy, the 
great advantages of which had been so completely de- 
monstrated before them. Soemmering caught at the 
idea, and appears to have immediately recognised that 
electricity was the agent of all others calculated to 
render the required service. At that time the cnly 
known effect of an electric current which wassuitable for 
the purposes of telegraphy, was the evolution of gas, 
and upon this he commenced to experiment. He first 
constructed a small apparatus. He made a cable of 
five wires insulated by sealing-wax. The ends of the 
wires, at one extremity of the cable, were con- 
nected to gold terminals in a vessel of acidulated 
water, and were marked a, J, ¢, d, e respectively. The 
other ends were placed, two at a time, to the terminals 
of a voltaic pile, composed of plates of zinc, silver coins, 
and felt soaked in dilute acid. The contact was 
followed by the evolution of gas from two of the gold 
terminals, and thus any two of the five letters could 
be indicated simultaneously. The possibility of etfecting 
the transmission of words by this system having been 
demonstrated, Soemmering proceeded to construct the 
full-sized instrument shown in the annexed illustra- 
tion, which was sketched from his original apparatus. 

It consists of a receiver and transmitter connected 
by a cable of 35 insulated wires. Here the transmitter 
has 35 copper terminals in connexion with the con- 
ductors, marked with 25 letters and 10 figures. Any 
pair of these terminals could be connected to the poles 
of the voltaic battery by flexible connexions not shown 
in the figure, and thus a circuit established. The re- 
ceiver had likewise 35 terminals ; these were of gold, 
and were contained in a glass tank of acidulated 
water. To call the attention of the attendant an 
inverted spoon was arranged horizontally in the liquid, 
and collected the gases that were disengaged from 
certain terminals. When it became sufficiently 
buoyant it rose, and at the same time turned down a 
rod upon which there was loosely threaded a ball. 
The ball slid off, and, falling down a funnel, dropped 
into a cup at the end of a detent lever on a call-bell 
worked by clockwork, releasing the mechanism and 
putting the bell intoaction. In signalling the gas rose 
simultaneously from two of the gold terminals, the 
quantity from one being double of that from the other, 
and thus two letters were sent at once, it being under- 
stood that the one which evolved the greatest quantity 
of gas preceded the other in the written word. This 
apparatus was completed in August, 1810, but it was 
used without the call-bell in July, 1809. The first ex- 
periments were made over a distance of 38 ft., and 
then were rapidly extended to 1000 ft., and as soon as 
the inventor had perfected the insulation of his cable by 
caoutchouc dissolved in ether, to 10,000 ft. The tele- 
graph was presented to the Academy of Sciencss of 
Bavaria in August, 1809, to the Academy of Sciences 
of Paris in December of the same year, and afterwards 
to various royal personages, but no one took it up, and 
although it was twenty-five years before a practical 
system was brought out, yet no one seems to have 
tried to bring Soemmering’s invention into a form from 
which useful service could be expected. 


EARTHQUAKE PHENOMENA IN JAPAN. 

Dvrine the past session of the Philosophical Society 
of Glasgow, a paper was read giving a description of an 
apparatus which had been designed for the purpose of re- 
cording the time of occurrence, the duration, and the 
nature and magnitude of the motions in an earthquake. 
In the light of recent events this paper has a special 
interest. The author was Mr. Thomas Gray, B.Sc., 
F.R.S.E., recently a member of the professional staff of 
the University of Tokio, Japan, and now assistant to Sir 
William Thomson in the physical laboratory of the Uni- 
versity of Glasgow. He stated that the apparatus had 
been made by Mr. James White, the well-known scientific 
instrument maker of that city, and that it is to be used 
by a former colleague, Professor Milne, of Tokio, in the 
investigations which are being carried out by him as one 
of the committee appointed by the British Association 
for the investigation of the earthquake phenomena of 
Japan. 

An earthquake, he remarked, generally consists of a 
considerable number of separate to-and-fro movements of 
a part of the earth’s surface. These movements are 
irregular in period during any one earthquake, and vary 
very much as to period, duration, om magnitude in 
different earthquakes. From past experience in Japan, 
it is inferred that the instrument described in the paper 
may have to record motions varying from one-tenth of 
a millimetre to 10 millimetres in amplitude, and from 
one-fifth of a second to something near one second in 
period ; while the duration of the earthquake may vary 
from half a minute to about four minutes. 

In order to determine the amount of movement, it is 
found convenient to record three rectangular compounds 
of it, two horizontal and one vertical. The horizontal 
compounds are recorded by means of the two pendulums 
indicated at P, Fig. 1. Each of these pendulums con- 














SOEMMERING’S TELEGRAPH. 











sists of a hollow brass cylinder ¢, filled with lead, and | means of the mass M, supported on the end by the 


suspended by a silk thread. The cylinder is held de- 
flected from the position in which it would hang with its 
centre of gravity vertically under the point of suspension 
by means of a thin tube t, which terminates at one end 
ina sharp vertical knife-edge. One of these tubes is 
continued by a long and very light index of aluminium 
foil; while a similar index is attached to the tube on the 
other pendulum close to the knife-edge, and with its 
length at right angles to that of the tube. The knife 
edge rests in a flat V, cut in ahard steel plate, and the 


bes 
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| lever 7, by means of the spring S, and actuating the ver- 
tical index i. To the crossbar B, which is sharpened to 
| a knife-edge on its upper side, there is firmly attached the 
| lever 7. The sharpened edge of B rests in a flat V-shaped 
| groove formed on the underside of a steel plate, while 
| the spring is attached to the lever by links working round 
| knife-edges. The mass M is considerably further from 

the knife-edge than the spring S, the reason for which is 
| that a moderately long period of free vibration can thus 
| be obtained without an inconveniently long spring. By 























point of suspension is regulated by means of screw adjust- 
ments, capable of giving motion in three directions at 
right angles to each other, until it is very nearly ver- 
tically above the knife-edge, and at such a height that the 
knife edge bears along all its length. The points of sus- 
pension are so adjusted that the planes through the axes 
of the tubes ¢ and the suspending threads are at right 
angles to each other. In this way the indices are parallel 
to each other, and they are arranged to be in a horizontal 
lane, 
. The vertical component of the motion is recorded by 





lacing the point of attachment of the spring a little 

low the line joining the knife-edge and the centre of 
inertia of the mass M, the period of vibration is 
lengthened to some extent, and it is still more increased 
by a box, which is mounted on a long horizontal axis, 
and supported at one end of thelever?. In order to give 
rigidity to the index i without making it massive, It 18 
made of a very thin tube of aluminium, which is pre- 
vented from bending sideways by fine silk threads at- 
tached to its point, and to light crossbars of aluminium 
at its upper end, The threads are kept stretched by 
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means of a light but stiff spiral spring which presses 
against the top of the tube. To the point of the index a 
very flexible’ piece of aluminium foil is attached, which 
yrojects in a horizontal direction, and can be raised or 
| by a thread which passes up the centre of the 
tube and round a pin fixed in the end of the box B. 

These three components of the motion are written on a 
band of smoked paper, wound round a drum D, which is 
kept continuously rotating by a train of clockwork W. 
The ends of the indices are arranged to lie in a line 
parallel to the axis of the drum, so that the correspond- 
ing vertical and horizontal components, can be easil 
detected. The pressure of the point of the indices whic 
write the horizontal components on the paper, can be 
adjusted by means of threads attached near the ends of 
the indices, and passed over studs fixed in the pillar 
which supports the pendulums. 

The clockwork W is driven by means of two weights 
acting on separate driving wheels, one on each side of the 
first pinion, thus, at the same time, giving a pure couple 
to the pinion, preventing excessive weight on the bearings 
of the weight barrels, and avoiding the necessity for 
maintaining power to keep the clockwork in motion 
during winding. The clockwork is governed by means 
of a governor of the form shown in section in Fig. 2, 
where g is a light cylindrical box partially filled with 
glycerine, or some such liquid, and mounted on a vertical 
axis a, which in this instrument works in jewels at top 
and bottom. By means of the pinion p and the crown 
wheel w, the box g is geared tothe clockwork. The 
governing action is obtained by causing the liquid to 
come into contact with a fixed vane v, which can be 
turned to different distances from the side of the box so 
as to vary the speed. 

The action of the apparatus is as follows: Suppose that 
the earth moves in a direction at right angles to the 
plane of one of the deflected pendulums, then, since that 

eendulum is very free to move round a vertical axis, the 
inertia of the bob of the pendulum causes it to turn rela- 
tively to the remainder of the apparatus, and_conse- 
quently, the point of the index attached to it will move 
across the drum through a distance depending on the 
length of the pointer, and the distance of the instan- 
taneous axis of the bob from the knife-edge. There will 
not, however, be any motion of the other pendulum. The 
same is true of motions at right angles to the other pen- 
dulum, or to the lever /; and hence if the motion be in- 
clined to all of these, each one will indicate its own com- 
ponent, thus determining the nature, magnitude, and 
direction of the movement. 

The duration of the earthquake is obtained from the 
known rate of motion of the drum D, and the length of 
the record on the smoked paper. 

The time of occurrence is obtained by means of the 
timepiece T and a system of magnets and circuit-closing 
a The circuit-closer is shown at E, and consists 
of a small pendulum, the bob of which is made to turn a 
light metallic tube r. This tube is carried on a point 
resting in a conical hole in a rod rigidly attached to the 
framework, and it is pivotted to the pendulum by a point 
resting in a conical hole pierced in a small block on the 
end of a fine spring, so attached to the ,bob of the pendu- 
lum that the conical hole is under its centre of inertia. 
The lower end of this tube hangs in the centre of a dimple 
formed by capillary attraction in the surface of a cup of 
mercury, over a thin iron pin fixed in the bottom of the cup. 

When the framework of the apparatus is slightly 
shaken, the point of the tube cups into the mercury, and 
thus closes the circuit of the clectro-magnets ¢, ce. The 
electro-magnet ¢, attracts an armature, to the end of 
which is attached an index, the point of which is in the 
same line with the ends of the indices for writing the 
motions on the drum D, and thus makes a mark on 
the smoked paper, which shows at what part of the shock 
the circuit was closed. The magnet e2 at the same time 
relieves a catch, and allows the weight m to fall, turning 
a shaft which passes through behind the dial of the clock. 
This shaft is provided with two small projecting wheels, 
which push the dial suddenly forward on the hands. The 
hands are provided with ink pads, and thus leave amark 
on the dial indicating the time at which the circuit was 
closed. Immediately after the circuit is closed through 
the mercury, it is again broken by means of a simple 
circuit-breaker, thus preventing useless waste in the 
battery. 





FIRST REPORT ON FRICTION 
EXPERIMENTS. 
By Mr. Bravcuamp Tower, of London. 

Adopied by the Committee on Friction, and Presented to the 
Council of the Institution of Mechanical Engineers, 
September 28, 1883. 

I. Description of Machine.—In experimenting on the 

friction of lubricated bearings, and on the value of different 

lubricants, one of the difficulties which is first met with 
is the want of a method of applying the lubricant, which 
can be relied upon as sufficiently uniform in its action. 

All the common methods of lubrication are so irregular 

in their action that the friction of a bearing often varies 

considerably. This variation, though small enough to be 
of no practical importance, and to pass unnoticed in the 
working of an ordinary machine, would be large enough 
utterly to destroy the value of a set of experiments, say, 
on the relative values of various lubricants, for it would 
be impossible to know whether an observed variation was 
due to a difference in the quality of the oil, or in its rate 
of application. The first sas therefore which pre- 
sented itself, in the present experiments, was to devise a 
method of lubrication such as would be perfectly uniform 
in its action, and would form an easily reproducible 
standard with which to compare other methods. These 
conditions were best fulfilled by making the bearing run 
immersed in a bath of oil. By this method the bearing 








is always supplied with as much oil as it can_possibly | 
take, so that it represents the most perfect lubrication | 
possible, and is a good standard with which to compare 
other methods. It is at all times perfectly uniform in its 
action. It is very easily defined and reproduced ; and it 
also has the advantage that the temperature of the bear- 
ing can be easily regulated by gas jets under the bath. | 
Experiments showed that the bath need not be full; the | 
results obtained were the same when it was so nearly | 
ge that the bottom of the journal only just touched | 
the oul. 

The journal experimented on (see sketch annexed, 
Fig. 1) was of steel, 4 in. in diameter and 6in. long, with 
its axis horizontal. A gun-metal brass A, embracing 
somewhat less than half the circumference of the journal, 
rested on its upper side. The exact arc of contact of this 
brass was varied in the different experiments. Resting on 
this brass was a cast-iron cap B, from which was hung by 
two bolts a cast-iron crossbar C carrying a knife-edge. 
The exact distance from the edge of this knife-edge to the | 
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centre of the journal was 5in. On this knife-edge was 
suspended the cradle D which carried the weight applied 
to the bearing. The cap, bolts, and crossbar were put 
together in such a manner as to form a rigid frame, con- 
necting the brass with the knife-edge. If there had been 
no friction between the brass and the journal, the weight 
would have caused the knife-edge to hang perpendicularly 
below the axis of the journal. Friction, however, caused 
the journal to tend to carry the brass, and the frame to 
which it was attached, round with it, until the line through 
the centre of the journal and the knife-edge made such an 
angle with the perpendicular that the weight multiplied 
by the distance from the knife-edge to that perpendicular, 
offered an opposing moment just equal to the moment of 
friction. 
Suppose 7=radius of the journal (Fig. 3), 
s=distance of the knife-edge from the perpen- 
dicular, 
w=the weight, 
Then s x w=the moment of friction. 
Now the friction at the surface of the journal 
_the moment _w xs 
r r 
Hence the co-efficient of friction 
_ Friction at surface of journal 
w 
wxs | 





So that the coefficient of friction is indicated by s in terms 
of r, no matter what the weight is. Asan example sup- 
pose s was equal to7; the co-efficient of friction ether 2 
obviously be 1; or if s was 7, of r, then the co-efficient of 
friction would be +5. 

In order to avoid the difficulty of determining accurately 
when the knife-edge was perpendicularly under the 
centre of the journal (a knowledge which was necessary 
in order to obtain a measurement of s, and which was 
very difficult to obtain owing to the considerable friction 


| between the brass and the journal when at rest), each 


experiment was tried with the journal revolving in both 
directions, and the sum of the values of s on both sides 
was measured ; and then the coefficient of friction was 
indicated by the chord of the whole angle, included 
between the two lines of inclination caused by the friction, 
with the rotation in the two directions, expressed in terms 
of the diameter of the journal (see Fig. 4). Each result 


| wasthus a mean of two experiments, one with the axle 


running in one direction, and the other with it running in 


the other direction. In order to read the value of the 
coefficients thus obtained, a light horizontal lever L was 


| attached (as shown in Fig. 1) to the frame connecting the 


brass to the knife-edge. It was 62}in. long, or 12} times the 


| distance between the centre of the journal and the knife- 


edge ; so that at the end of the lever the chord indicating 
the coefficient of fiction was magnified 124 times. As a 
chord of 4 in. at the knife-edge represents a coefficient of 
1, achord of 50 in. at the end of the lever also represents 
a coefficient of 1, while 5 in. represents a coefficient 
of 5, Zin. of 745, and 4 in. of ;445. The position of the 
end of the lever during each experiment was recorded by 
a tracing point attached to the end of the lever, and 
marking on metallic paper fixed on a paper cylinder P. 


| The distance between the two lines obtained by running 
the machine both ways, when measured on the above 


scale, indicated the value of the coefficient. 

Il. Method of Experimenting.—Early in the experiments 
it was found that immediately after the motion of the 
shaft was reversed, the friction was greater than it was 


| when the shaft had been running in the same direction 
| sometime. This increase of friction, due to reversal, 


varied considerably. It was greatest with a new brass, 
and diminished as the brass became worn, so as to fit the 
journal more perfectly. Its greatest observed amount 
was about twice the normal friction at starting, and it 
gradually diminished until the normal friction was reached 
after about ten minutes continuous running. This 
increase of friction was accompanied by a strong 
tendency to heat and seize, even under a moderate load. 
In the case of one brass, which had worked for a consider- 
able time without accident, and had consequently become 
worn so as to fit the journal very accurately, this tendency 
to increase of friction after reversal almost entirely dis- 
appeared ; and it could be reversed under a full load 
without appreciable increase of friction or a tendency to 
heat or seize. The phenomenon must be due to the 
surface fibres of the metal, which have been for some 
time stroked in one direction, meeting point to point 
and interlocking when the motion is reversed. The 
very perfectly fitting brass was probably entirely sepa- 
rated from the journal by a film of oil; and there 


| being no metallic contact the phenomenon did not 
| show itself. In consequence of the above facts, it was 


found necessary to proceed with the experiments in 


| the following order. A complete series of experiments, 


with a gradually increasing load, was taken with the 
journal running in one direction; the load was then 


| diminished by the same steps as it had been increased, 


and the experiments thus repeated, the shaft still running 
in the same direction, until the load had thus been reduced 
to 100 lb. per square inch, which was the load due to the 
unweighted cradle. The direction of motion was then 


| reversed, and the shaft run for half an hour, so as to get 
| it thoroughly used to going the other way ; after this the 


load could be increased and the experiments taken with- 
out any difficulty. The experiments, as before, were 
taken at each step of both increasing and decreasing the 
load ; so that a recorded result is really the mean of 
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four experiments, which have in many instances been 
taken several hours apart. 

This method of obtaining a direct indication of the co- 
efficient of friction, by the angular displacement of the 
frame connecting the brass and knife-edge, would have 
undoubtedly been the best had the coefficient of friction 
been nearly as constant as it has hitherto been supposed 
to be. But as shown by the Tables of results, the co- 
efficient of friction was found, instead of being constant, 
to vary nearly inversely as the load, and also to be much 
smaller in quantity than was expected ; the consequence 
was that with high loads the height of the diagram was 
very small. In the cases where with the greatest loadsa 
coefficient of ;s45 was observed, the distance between the 
two lines was only 3 in. 

The results regarding olive oil, lard oil, mineral grease, 
and sperm oil as applied by baths, were obtained in this 
way. 

Owing to these experiments showing that the moment of 
friction was much more nearly constant than the coefii- 
cient, it was resolved to alter the method of observation, 
and to measure the moment directly instead of the 
coefficient. For this purpose the paper cylinder was re- 
moved and a small lever M (see Fig. 2) was connected to 
the main indicating lever, in such a manner that the 
motion of the end of the main lever was magnified five 
times at the end of the smalllever. The end of the small 
lever was pointed ; and when the machine was working 
this point was brought exactly opposite a fixed mark by 

utting weights into a scale-pan on the end of the main 
ever. The main lever was so overbalanced that under all 
circumstances some weight was required to be added to 
the scale-pan, in order to bring the end of the small lever 
to the mark, even when, the friction being greatest, the 
direction of motion of the journal tended most to depress 
it. The method of running in both directions, and load- 
ing and unloading, was followed as before. The weights 
in the scale-pan being noted, the moment of friction was 
given by half the difference between the weight in the 
scale-pan when running in one direction and in the other. 

Experiment showed that the friction varied considerably 
with temperature. All the oil-bath experiments were 
therefore taken at a nearly uniform temperature of 
90 deg. ; the variation above or below this temperature 
was never allowed to be more than 14 deg. 

III. Results of Experiments.—In the earlier experiments 
care was taken not to load the bearing up to seizing, in 
order that the condition of the brass might not be dis- 
turbed. 

In the later experiments the bearing was intentionally 
loaded up to seizing. 

Two sets of experiments were specially made for the 
purpose of ascertaining the greatest load which could be 
carried with rape and mineral oil in the oil-bath. The 
greatest load carried with the rape oil was 573 ib. per 
square inch, and the greatest load carried with the 
mineral oil 625 1b. In both of these cases the experiment 
was repeated after the brass had been taken out and 
scraped up, but with no better result. 

The general results of the oil-bath experiments may be 
described as follows. The absolute friction, that is, the 
actual tangential force per square inch of bearing, re- 
quired to resist the tendency of the brass to go round 
with the journal, is nearly a constant under all loads, 
within ordinary working limits. Most certainly it does 
not increase in direct proportion to the load, as it should 
do according to the ordinary theory of solid friction. The 
ordinary theory of solid friction is that it varies in direct 
proportion to the load; that it is independent of the 
extent of surface; and that it tends to diminish with an 
increase of velocity beyond a certain limit. The theory 
of liquid friction on the other hand, is that it is indepen- 
dent of the pressure per unit of surface, is directly depen- 
dent on the extent of surface, and increases as the square 
of the velocity. The results of these experiments seem to 
show that the friction of a perfectly lubricated journal 
follows the laws of liquid friction much more closely than 
those of solid friction. They show that under these cir- 
cumstances the friction is nearly independent of the pres- 
sure per square inch, and that it increases with the velo- 
city, though at a rate not nearly so rapid as the square of 
the velocity. 

The experiments on friction, at different temperatures, 
indicate a very great diminution in the friction as the 
temperature rises. Thus, in the case of lard oil, taking a 
speed of 450 revolutions per minute, the coefficient of fric- 
tion at a temperature of 120 deg. is only one-third of what 
it was at a temperature of 60 deg. 

A very interesting discovery was made when the oil- 
bath experiments were on the point of completion. The 
experiments being carried on were those on mineral oil ; 
and the bearing having seized with 625lb. per square 
inch, the brass was taken out and examined, and the ex- 
periment repeated. While the brass was out the oppor- 
tunity was taken to drill a 4in. hole for an ordinary 
lubricator through the cast-iron cap and the brass. On 
the machine being put together again and started with 
the oil in the bath, oil was observed to rise in the hole 
which had been drilled for the lubrfcator. The oil flowing 
over the top of the cap making a mess, and an attempt 
was made to plug up the hole, first with a cork and then 
with a wooden plug. When the machine was started the 
plug was slowly Stal out by the oil in a way which 
showed that it was acted on by a considerable pressure. 
A pressure gauge was screwed into the hole, and on the 
machine being started the pressure, as indicated by the 

auge, gradually rose to above 2001b. per square inch. 
The gauge was only graduated up to 200 lb., and the 

ointer went beyond the highest graduation. The mean 
oad on the horizontal section of the journal was only 
1001b. per square inch. This experiment showed con- 
clusively that the brass was actually floating on a film of 
oil, subject toa pressure due to the load. The pressure 


in the middle of the brass was more than double the 





mean pressure. No doubt if there had been a number of 
pressure gauges connected to various parts of the brass, 
they would have shown that the pressure was highest in 
the middle and diminished to calied towards the edges 
of the brass. 

The experiments with ordinary lubrication were begun 
with a needle lubricator, the hole from which penetrated 
to the centre of the brass. A groove in the middle of the 
brass, and parallel to the axis of the journal, extended 
nearly to the ends of the bearing for distributing the oil 
(see Figs. 5and7). It wasfound that with this arrangement 
the bearing would not run cool when loaded with only 
1001lb. per square inch; and that not a drop of oil would 
go down, even when the needle lubricator was removed 
and the hole filled completely with oil, thus giving a head 
of 7 in. of oil to force it into the brass. It appeared as 
though the hole and groove, being in the centre of pressure 
of the brass, allowed the supporting oil film to escape. 
This view was confirmed by the following experiment. 
The oil-hole being fillel up to the top, the weight was 
eased off the journal for an instant. This allowed the oil 
to sink down in the hole and lubricate the journal ; but 
immediately the load was again allowed to press on the 
journal the oil rose in the hole to its former level, and 
the journal became dry, thus showing that this arrange- 
ment of hole and groove, instead of being a means of 
lubricating the journal, was a most effectual one for col- 
lecting and removing all oil from it. It should be men- 
tioned that care was taken to chamfer the edges of the 
groove, so as to prevent any scraping action between them 
and the journal. 

As the centre of the brass was obviously the wrong 
place to introduce the oil, it was resolved to try to intro- 
duce it at the sides. Accordingly the centre hole and 
groove were filled up, and two grooves were made. These 
grooves were parallel to the axis of the journal, extending 
nearly to the ends of the brass, and were placed at equal 
distances on either side of the centre; they formed 
boundaries to an are of contact, the chord of which was 
3} in. (see Figs. 6 and 8) With this arrangement of 
groove the lubrication appeared to be satisfactory, the oil 
going down into the journal and the bearing running cool. 

he bearing nevertheless seized with an actual load of 
only 3801b. per square inch. 

The arrangement of grooves was then altered to that 
usual in locomotive axle-boxes (see Figs. 10, 11, and 12). 
The oil was introduced through two holes, one near each end 
of,the brass, and each connected to a curved groove ; the 
two curved grooves nearly enclosing an oval-shaped space 
in the centre of the brass. At the same time the are of 
contact was reduced till its chord was only 2}in. This 
brass refused to take its oil or run cool. It would some- 
times run for a short time with an actual load of 178 lb. 
per square inch, but rapidly heated on the slightest in- 
crease of the load. The brass having been a good deal 
cut about by altering and filling up grooves, it was con- 
sidered desirable to have a new brass, and one was accord- 
ingly obtained. The grooves being made exactly the 
same as in the last experiment with the old one, this 
brass seized with an actual load of only about 2001b. per 
square inch. The oil-box was completely cut away so as 
to allow a freer current of air round the bearing, and the 
lubricator pipes were soldered into the brass. The wicks 
were taken out of the lubricators and the lubricators 
filled full of oil, by which means oil was supplied to the 
brass under a full head of 9in. ; and yet the oil refused to 
go down, and the underside of the journal felt perfectly 
dry to the hand, and speedily heated with a load of only 
200 lb. per square inch. 

The fact that this arrangement of grooves, which is 
found to answer in the axles of railway vehicles, was 
found to be perfectly useless in this apparatus, can only 
be accounted for by the fact that a railway axle has a 
continual end play while running, which prevents the 
brass becoming the perfect oil-tight fit which it became in 
this apparatus. The attempts to make this arrangement 
of lubrication answer were not abandoned until after re- 
peated trials. It now became clear that there was no use 
in trying to introduce the oil directly to the part of the 
brass against which the pressure acted, and that the only 
way to proceed was to oil the lower side of the journal, 
and trust to the oil being carried round by the journal to 
the seat of the pressure. 

The grooves and holes in the brass were accordingly 
filled up, and an oily pad, contained in a tin boxful of rape 
oil, was placed under the journal, so that the journal 
rubbed against it in turning. The pad was only supplied 
with oil by capillary attraction from the oil in the box, 
and the supply of oil to the journal was thus very small ; 
the oiliness in fact was only just perceptible to the touch, 
but it was evenly and uniformly distributed over the 
whole journal. The bearing fairly carried 551 1b. per 
square inch, and three observations were obtained with 
582 lb., but the bearing was on the point of seizing and 
did seize after running a few minutes with this load. It 
will be observed that in this instance the bearing seized 
with very nearly the same load as it did in the oil bath 
experiment with rape oil. 

These experiments with the oily pad show a nearer 
approach to the ordinarily received laws of solid friction 
than any of the others. The coefficient is approximately 
constant, and may be stated as about ;45 on an average. 
There does not in this case appear to be any well-defined 
variation of friction with variations of speed, according 
toany regular law. 

The results of the experiments with the rape oil, fed 
by a syphon lubricator to side grooves, follow nearly the 
same law as the results obtained from the oil-bath experi- 
ments, as far as the approximate constancy of the moment 
of friction is concerned; but the amount of the friction 
is about four times the amount in the oil-bath. 

The results of the experiments on what is called ordinary 
lubrication, that is, lubrication by means other than that 
of the oil-bath, were not, as a subject, sufficiently regular 





to make them worthy of record. Indeed the results, 
generally speaking, were so uncertain and irregular that 
they may be summed up in a few words. ‘ The friction 
depends on the quantity and uniformity of distribution 
of the oil, and may be anything between the oil-bath 
results and seizing, according to the perfection or imper- 
fection of the lubrication. The lubrication may be so 
small as togive a coefficient of ;4,, but it a peared as 
though it could not be diminished and the friction in- 
ereased much beyond this point without imminent risk 
of heating and seizing. The oil bath probably represents 
the most perfect possible lubrication, and the limit 
beyond which friction cannot be reduced by lubrication ; 
and the experiments show that with speeds of from 100 ft. 
to 200 ft. per minute, by properly proportioning the bear- 
ing surface to the load, it is possible to reduce the co- 
efficient of friction as low as yy'y9- A coefficient of <4; is 
easily attainable, and probably is frequently attained, in 
ordinary engine bearings in which the direction of the 
force is rapidly alternating, and the oil given an oppor- 
tunity to get between the surfaces, while the duration of 
the force in one direction is not sufficient to allow time 
for the oil film to be squeezed out. The extent to which 
the friction depends on the quantity of the lubrication is 
shown in a remarkable manner in Table I. ; which proves 
that the lubrication can be so diminished that the friction 
is seven times greater than it was in the oil bath, and yet 
that the bearing will run without seizing. 

Observations of the behaviour of the’ apparatus gave 
reascnsto believe that with perfect lubrication the speed 
of minimum friction was from 100 ft. to 150 ft. per minute; 
and that this speed of minimum friction tended to be 
higher with an increase of load, and also with less perfect 
mo ay By the ea of minimum friction is meant 
that speed in approaching which, from rest, the friction 
diminishes, and above which the friction increases, 


TABLE I.—Comparison of the Friction with the different 
Methods of Lubrication, under as nearly as possible the 
same Circumstances. Lubricant Rape Oil, Speed 150 
Revolutions per Minute. 
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TABLE II.—Comparison of the Friction with the Various 
Lubricants tried, under as nearly as possible the same 


Circumstances. Temperature 90 deg., Lubrication by Oil 
Bath. 
Lubricant, Mean Resistance. 
Ib. 
Sperm oil ... 0.484 
Rape oil 0.512 
Mineral oil 0.623 
Lard oil 0.652 
Olive oil 0.654 


Mineral grease... - me ‘3 1.048 

N.B.—The above figures are the means of the actual 
frictional resistances at the surface of the journal per 
square inch of bearing, at a speed of 300 revolutions per 
minute, with all nominal loads from 100 lb. per square 
inch up to 310 pounds per square inch. 

They also represent the relative thickness or body of 
the various oils, and also in their order, though perhaps 
not exactly in their numerical proportions, their relative 
weight-carrying power. Thus sperm oil, which has the 
highest lubricating power, has the least weight-carrying 
power ; and though the best oil for light loads, would be 
inferior to the thicker oils if heavy pressures or high tem- 
peratures were to be encountered. 





THE ST. GOTHARD RAILWAY.* 
On the Construction and Working of the St. Gothard 
Railway. 
By Herr E. WENDELSTEIN, of Lucerne. 
(Continued from page 432). 

IV. Ventilation.--The question of ventilation, which 
was omitted from the former paper, has now to be con- 
sidered, as applying both to the great tunnel and to the 
other tunnels on the line. A distinction must be drawn 
at starting between the ventilation during construction, 
and the ventilation when the tunnel is completed. With 
regard to the former, it is of the utmost importance that 
during the construction of a long tunnel the workmen 
should receive the greatest possible quantity of fresh air, 
not only for breathing, but also for cooling purposes. _ If 
this supply is not sufficient, the power both of men and of 
animals is very greatly diminished, and the work of the 
tunnel is increased both in time and in cost, and may 
even be brought to a standstill. 

The mode in which air was admitted to the great tunnel 
during construction has been described in the former 
paper.t The Mont Cenis tunnel, which was driven by the 
bottom-heading system, had met with considerable diffi- 
culties as to ventilation at certain places ; and in the St. 
Gothard tunnel a higher temperature was to be expected. 
This was the main reason why the top-heading — 
was chosen for the St. Gothard tunnel. It was hoped 
that, as the whole upper part of the tunnel could thus be 
completed more rapidly, a natural ventilation would be 
produced which would materially assist matters; this, 


~* Paper read before the Institution of Mechanical En- 
gineers at Liége. 
+ See ENGINEERING, page 130, vol. xxv. 
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however, was not found to be the case until the headings 
were united. Natural ventilation can only extend toa 
certain length in a heading closed at the far end ; and 
here the irregularity of the section at the various points 
where work was going on occasioned an additional diffi- 


Ity. 
“The following Table III. gives the temperatures in the 
leading heading on the north side of the St. Gothard 
tunnel for the years 1873 to 1880: 


TaBLe III. 


— i 
| 


Year. Length of Heading. | Temperature. 
Metres. Miles. Cent. Fahr. 
187 570 0.350 | 15.00 59.00 
1874 1300 0.808 19.72 67.50 
1875 2800 1.740 22.61 72.70 
1876 3800 2.361 19.22 66.60 
1877 4400 2.734 22.60 2.68 
— 4600 2.858 22.67 72.74 
— 5200 3.231 24.40 75.92 
1878 6000 3.728 25.70 78.26 
1879 6900 4.288 27.60 81.68 
— 7100 4.412 28.50 83.30 
—- 7300 4.536 29.78 85.60 
1880 7500 | 4.660 31.00 87.80 


The increase in temperature as the heading advanced 
in length is seen to be very great. This is due partly, of 
ccurse, to the greater,difficulty of cooling the longer head- 
ing, but mainly to the increased depth below the surface. 
It will be noticed that there was an actual fall of tempe- 
rature in the year 1876, due to the fact that the heading 
was then passing under the plain of Andermatt, and that 
the depth below the surface was therefore diminished.* 
In February, 1880, just before the meeting of the head- 
ings from north and south, the temperature, augmented 
by the crowding together of men and lights, rose as 
high as 34 deg. Cent. (93.2 deg. Fahr.) The hottest 

yint was at some distance behind the face of the 

eading, since at the latter the cold air escaping from 
the boring machines had its maximum effect. The 
heat, however, was not so injurious to the energy of 
the men and the horses as the foulness of the air, 
mixed, as it was, with the explosive products of the 
dynamite, with smoke from the lamps, and with other 
exhalations. The heat in fact was not more than had 
been expected, judging from the experience of the Mont 
Cenis tunnel ; but the greater length of heading at the St. 
Gothard seriously increased the evil. The result was an im- 
mense diminution in the work done per person employed, 
especially just before the meeting of the headings, “ai 
took place on February 29, 1880. In addition to the loss 
of a number of horses, several men were killed by the 
dynamite gases, and many suffered from a disease which 
was traced by medical men to the presence of a hitheito 
unknown species of intestinal worm. At this time the 
number of men employed daily on the two headings was 
over 2000, together with 70 horses ; and assuming that the 
work done by each was diminished by one half, which is 
probably below the fact, it will be seen how greatly both 
the time and cost expended in completing the headings 
were increased by the unfavwurable conditions of the air. 
The men worked in three shifts of eight hours each ; and 
it is calculated that about 400 men with 300 lamps were 
continually at work in each heading. About 350 kilo- 
grams of dynamite (785 lb.) were fired daily. At the same 
time fresh air was poured daily into the heading, to the 
extent of 120,000 cubic metres per day at atmospheric 
pressure (4,476,000 cubic feet). 

The proper ventilation of the working places was greatl 
injured by the distance over which they were pe <a 
The distance absolutely necessary with the top-heading 
— of driving amounted to 2 km. (1} mile). When 
the air in these working places became very bad, the 
workmen relieved themselves by boring holes in the pipe 
which was conducting air, at six atmospheres effective 
pressure, to the machine drills. This of course reduced 
thé air pressure at the drills and the amount of work done 
by it, and yet did not afford a sufficiently good atmosphere 
to the workmen. The water power available was not 
sufficient to supply complete ventilation by the aid of air 
compressed to a high pressure. Theoretically the com- 
pression and delivery into the main of one cubic metre of 
air requires, to give an effective pressure of 0.2 atmos- 
phere, a power of 1900 k.-m. (14,500 foot-pounds), and to 
give an effective pressure of 6 atmospheres a power of 
22,000 kg.-m. (159,000 foot-pounds). Now, as regards ven- 
tilation, it is the same thing whether the air comes through 
small pipes at a high pressure or through larger pipes at a 
lower pressure. Hence atthe St. Gothard tunnel it would 
have been better, as is done at the Arlberg, to supply the 
air which was not required for the drills in pipes of 0.4m. 
to 0.5m. diameter (16 in. to 20 in.) up to the part of the 
tunnel where work was going on, and from thenceforward 
in pipes of 0.3 m, (12 i) ad that been done, it would 
have been sufficient if the air intended for ventilation had 
been compressed to only 0.2 atmosphere effective pres- 
sure, as at the Arlberg, instead of to 6 atmospheres as at 
the St. Gothard ; and with only the same expenditure of 
ach the ventilation would then have been 11} times 

etter. Unfortunately the top-heading system, which was 
selected for the St. Gothard tunnel, prevented the possi- 
bility of introducing and frequently relaying special pipes 
for the purpose of ventilation. 

Turning now to the spiral tunnels, we will again take 
the Pfaffensprung tunnel as an example. The curve of 





* The average rise in temperature may be taken as 
2 deg. Cent. for each 100m. depth below the surface. 
(1.11 deg. Fahr, for each 100 ft.) 





this tunnel penetrates 700 m. (765 yards) into the moun- 
tain, and its maximum depth below the surface of the 
mountain is 440 m. (1443 ft.) The increase in temperature 
was found to be at the rate of 1 deg. Cent. for every 
32 m. measured along the shortest line to the surface 
(1 deg. Fahr. for every 58 ft.) A little before the junction 
of the headings the temperatures at the face of the head- 
ing were as follows: 19 deg. to 20 deg. Cent. =66 deg. to 
68 deg. Fahr. during the drilling; 22 deg. Cent.= 
71.6 deg. Fahr. after firing the shot; and 22 deg. to 
23 deg. Cent.=71.6 deg. to 73.4 deg. Fahr. during the 
loading up of the rock. These were the maximum tempe- 
ratures; at the same time the temperature outside 
was 11 deg. Cent. =51.8 deg. Fahr. For a certain distance 
within the tunnel there was a natural ventilation, due to 
the fact that there was always a difference between the 
mean temperature in the tunnel and that of the air out- 
side. In consequence the colder outside air flowed in 
along the floor of the tunnel, and, becoming warmed within 
the tunnel, flowed out again along the roof. A little 
before the final completion of the tunnel this ventilation 
extended to about 500 m. (550 yards) from the entrance ; 
but further in the air seemed nearly stagnant. So long as 
the Frélich drill was at work with compressed air, this 
supplied a sufficient artificial ventilation ; but when the 
Brandt hydraulic drill was substituted, this ro longer 
existed. The compressors employed for the drill, however, 
were afterwards used almost entirely for ventilation, and 
besides these a four-bladed centrifugal fan was placed in 
the engine house as an additional ventilator. From this 
ventilator pipes of galvanised iron 0.22 m. in diameter 
(88 in.) were laid into the tunnel, at first to a distance of 
450 m. (500 yards) from the entrance, but afterwards close 
up the face of the heading, where it was connected with 
a radial apparatus. A second line of pipes was laid from 
the compressors up to the working places. These pipes 
were of wrought iron; they were at the first 100 mm. 
internal diameter (4 in.) and 4 mm. thick (0.16 in.) ; in 
the middle they were 75 mm. diameter (3 in.), and 3 mm. 
thick (0.12 in.) ; and at the end 52 mm. diameter (2 in.), 
and 24 mm. thick (0.10 in). During the drilling the passage 
of air to the working places was almost shut off, in 
order that more air might be supplied to the place 
where the last shot had been fired, and the débris was 
being removed ; before any shot was fired, however, the 
pipes were fully opened at that spot. Theclearing away 
of the smoke, &c. was facilitated by showers of spray dis- 
charged by the pressure-water pipes. By these various 
means the ventilation during construction was kept in a 
normal condition. 

We will now proceed to the question of ventilation 
after completion. In the great tunnel the temperature 
on both sides in the two holon is ey influenced by 
the natural current of air which prevails at any given 
time. A current from the south cools the southern half 
and heats the northern ; whilst a current from the north 
has the converse effect. About the middle of the tunnel 
the fluctuations in temperature are altogether insignifi- 
cant. From August, 1881, when most of the timber, &c., 
within the tunnel was withdrawn, the temperature at the 
middle fell rapidly from 30.4 deg. Cent.=86.7 deg. Fahr. 
to 28.9 deg. Cent. =84.C deg. Fahr., and again to 27.4 deg. 
Cent.=81.3 deg. Fahr. at the beginning of September, 
and to 20.5 deg. Cent, =68.9 deg. Fahr. at the beginning 
of November. The average temperature of the rock in 
the whole tunnel was originally 23.43 deg. Cent. =74.2 deg. 
Fahr. : but on February 29, 1880, after the junction of the 
headings, this average temperature was 21.69 deg. Cent. = 
71.1 deg. Fahr., whilst on February 11, 1881, it was 
19.30 deg. Cent. =66.7 deg. Fahr., and on February 24, 
1882, it was 14.16 deg. Cent.=57.5 deg. Fahr. These 
figures, referring to the same month in three successive 
years, show the very great fall in the general temperature 
of the whole tunnel. 

The moisture of the air within the tunnel, which had a 
very bad effect on the workmen during construction, has 
largely diminished since its completion. In February, 
1881, the relative moisture at the centre of the tunnel was 
still 98 to 100 per cent. of saturation ; but it has now fallen 
to{81 per cent., although towards tho middle of the 
southern half it rises rapidly to as much as 95 to 100 per 
cent. 

(To be continued.) 








THE PREVENTION OF INCRUSTATION IN 
STEAM BOILERS. 

AT the last ordinary meeting of the Executive Com- 
mittee of the Manchester Steam Users’ Association, held 
at the offices 9, Mount-street, Albert-square, Manchester, 
on Tuesday November 6, Mr. Charles Heaton, Bolton, 
and subsequently Mr. Henry Lee, M.P., Manchester, in 
the chair, Mr. levieaie & Fletcher, chief engineer, 
presented his report, which stated that from June 23 to 
October 26, 2644 visits of inspection had been made, and 
4522 boilers examined, 2965 externally, 41 internally, 
27 in the flues, and 1489 ‘‘ entirely,” while in addition 
59 boilers had been tested by hydraulic pressure. Fifteen 
of these tests were applied to boilers that had been al- 
ready in use, to ascertain their fitness for the pressures 
a seg to be carried, while in the other 44 cases the 

pilers were new ones and were not only tested by 
hydraulic pressure, but also especially examined both as 
regarded their construction and complement of fittings, 
before leaving the maker’s yard. The result of the ex- 
aminations made was to detect 296 defects, three of which 
were dangerous. 

The report then dealt at considerable length with the 
subject of the prevention of incrustation in steam boilers, 
a subject of great importance to boiler owners, and one 
which had for many years received attention from the 
Association. In 1858 the Association engaged Dr. R. 
Angus Smith, to make an analysis of nee of the waters 
used in the works around Manchester, and to prescribe 





remedies for their treatment, in order to guide the 
members on this subject. Subsequently several other 
analyses had been made of waters containing carbonate of 
lime, coupled with magnesia. Such waters were found to 
form a fine floury deposit, which led to the overheating of 
the furnace plates, even though covered with water at the 
time. In consequence of this, many boiler makers had 
been unfairly blamed, and the straining of the furnaces 
attributed to bad workmanship, whereas it was due to the 
peculiar character of the feed-water. Cases of this sort 
had been met with in various parts of the country, in 
London, in Lancaster, in the neighbourhood of Widnes, 
and many other localities. 

The number of anti-incrustation compositions was very 
numerous. Their component parts were veiled in mystery. 
Many of them proved positively injurious to the boilers 
on actual trial. Some lined the plates with a glutinous 
coating, which, while it had the desired effect of keeping 
off the scale, unfortunately at the same time kept off the 
water, in consequence of which the furnace crowns became 
overheated, strained, and bulged out of shape. The 
members therefore were warned not to adopt any of these 
compositions without the greatest caution. As the incrus- 
tation compositions were costly, blowing out was too 
often given up when they were used. The practice of 
neglecting blowing out was strongly objected to, and an 
explosion that occurred at Bury from that cause was re- 
ferred to as an illustration. 

The course recommended by the Association was to try 
in the first instance good soda ash. his was not to be 
introduced at the manhole or safety valve in large inter- 
mittent charges when the steam was down, but pumped in 
along with the feed water at the rate of about 3 lb. per 
day for a full-sized mill boiler, so that the boiler might 
regularly be fed with weak soda water, while blowing out 
should by no means be neglected. 

Boilers were not to be emptied violently by blowing the 
water out under steam pressure, as that would leave the 
surrounding brickwork hot, and bake the sediment on the 
plates ; but the boilers were to be allowed to stand until 
cool, and then emptied gently by opening the blow-out 
tap, and allowing the water to flow out of its own accord. 
To hasten the cooling, the steam might be blown off at the 
safety valves, and then when the pressure was down, but 
not before, the manhole lid might be taken off and cold 
water poured in so as to mix with the hot, and thus lower 
the temperature of the mass gradually and generally, and 
not suddenly and locally. 

Should, however, the soda not be found to succeed, and 
soda would not meet every case, it was recommended that 
an analysis of the water should be made by a practical 
chemist with a view to a suitable remedy being prescribed 
to meet the special requirements. 

Soda ash was recommended in preference to soda 
crystals, be cause the crystals contained so large an amount 
of water, so that though the soda ash might cost a little 
more per pound in the first instance, it was cheaper in the 
long run. It was stated, however, that as soda ash varied 
very much in quality, it was important to see that it was 
good, as otherwise it might contain impurities which were 
injurious. In one case which had come under notice, the 
amount of carbonate contained was only 65 per cent., 
while in another it was as much as 98 percent. Also in 
the first case the quantity of chloride and sulphate of 
sodium, which were impurities, was as high as 18 per 
cent., and in the second case as low as 0.5 per cent. 
Further, there was present in the first case as much as 
16 per cent. of water, and only 0.3 per cent. in the 
second. Thus there was a marked difference between the 
two. 

The report also spoke of the Porter-Clark process which 
had been adopted by some of the members. This process 
had the advantage of purifying the water before it was 
pumped intv the boiler, whereas all boiler compositions 
treated the water after it was pumped in, so that while 
the Porter-Clark process threw down the impurities out- 
side the boiler, the compositions threw them down inside. 
The Porter-Clark process, however, at present was only 
adapted to deal with carbonates, whereas most of the 
waters the Association met with were impregnated with 
sulphates. It was hoped that the Porter-Clark process 
might be extended so as to render it applicable to waters 
impregnated with sulphate of lime as well as to those im- 
pregnated with carbonate of lime. 








Tue Late Mr. Samvet Dosson Davison.—The death 
has just been announced of Mr. Samuel Dobson Davison, 
a well-known engineer who was long and prominently 
identified with the firm of Hawthorns and Co., of Leith, 
of which, indeed, he was the senior partner. Born in the 
year 1821, at Chapelhouse, Newburn-on-Tyne, near New- 
castle, where his family had been tenants on a farm for 
upwards of a century, the deceased received his education 
at Newburn and Newcastle; and in course of time he 
became an apprentice with Messrs. R. and W. Haw- 
thorn, the eminent engineers of the capital of Tyneside. 
Subsequently he became the chief draughtsman to the 
firm. In the year 1846, Messrs. Hawthorn acquired 
Leith Engine Works, the resident managership of which 
was offered to, and accepted by, Mr. Davison; and he 
was afterwards taken into partnership. Never was con- 
fidence better deserved. Under his management the 
works at Leith considerably extended, and a large 
business in general engineering was carried on in them 
over the long period of forty years. He was always pos- 
sessed of a resolute determination to turn out nothing but 
the most perfect work, and his efforts in that direction 
were attended with entire success. Mr. Davison was highly 
respected by the workmen in his employment, and by a 
large circle of private and professional friends. Though 
unwell for a considerable period of time, he was only in- 
capacitated from business for about six weeks prior to 
last Saturday, when he finally succumbed, 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, 20th of November, 1883, at 8 p.m. Paper to be read with 
a view to discussion: ‘‘The Adoption of Standard Forms of 
Test-Pieces for Bars and Plates,” by Mr. W. Hackney, B, Sc., 
Assoc. M. Inst. C.E. 

Tue Society or TELEGRAPH ENGINEERS AND ELECTRICIANS.—The 
next meeting will be held at the Institution of Civil Engineers, at 
8 p.m. on Thursday, November 22nd, when the following papers 
will be read: ‘‘Submarine Telegraph Cables, their Decay and 
Renewal,” by G. Trott and F. A. Hamilton, Associates. ‘‘ Trott 
and Kingsford’s Automatic Grapnel for Submarine Cables and 
Torpedo Lines,” by H. Kingsford, Associate. 

Puysica Society.—Saturday, November 24th, at 3 p.m. ‘‘ On 
the Purification of Mercury by Distillation in Vacuo,” by J. W. 
Clark. ‘‘On the Measurement of the Curvature of Lenses,”’ by 
Professor R. B. Clifton, F.R.S. 

RoyaL MeTgoro.oeicaL Society.—At 25, Great George-street, 
Westminster, on Wednesday, the 21st instant, at 7 p.m., the 
following papers will be read: ‘Report on Temperatures in 
Different Patterns of Stevenson Screens,” by Edward Mawley, 
F.R. Met. Soc., F.R.H.S. ‘‘On the Storm which Crossed the 
British Islands between September 1st and 38rd, 1883, and its 
Track over the North Atlantic,” by Charles Harding, F.R. Met. Soc. 
‘On the Influence of the Moon on the Height of the Barometer 
within the Tropics,” by Robert Lawson, Inspector-General of 
Hospitals. ‘‘The Ice Storm of July 3rd, 1883, in North Lincoln- 
shire,” by John Cordeaux. 
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SHIPOWNERS AND THE BOARD OF 
TRADE. 
Some years ago a great popular agitation put the 
shipowning community under the control of the 
Board of Trade, and ever since that time the De- 


partment has been in the position of an astrologer, 
who, by some charm, has acquired a partial sway 
over a powerful spirit, but needing the exercise 
of more potent spells than he is acquainted with 
for its entire subjection, lives constantly in dread 
lest his servant should some day break into mutiny 
against orders which do not carry the force of a 
sovereign authority. Parliament decided that un- 
seaworthy ships should not be permitted to sail 
from our ports, but left it to the Board of Trade to 
decide what constituted seaworthiness—no simple 
matter. The only undeniable test is one which 
is useless for the occasion. If a ship goes to sea 
and founders from stress of weather, her want of 
strength or insufficiency of equipment is beyond 
dispute ; and even if she is never heard of, there is 
good primd facie evidence that she was sent out in 
an improper state. But short of this it is difficult 
to lay down any rules which shall not be open to 
fair criticism as regards many crafts. The great ma- 
jority of the shipowners are honourable upright men, 
anxious to deal honestly both by the underwriters 
and the men who navigate their ships, and who do 
not neglect any reasonable precautions to insure 
safety. But a ship, like a man, has to pay its way, 
and under that condition it is impossible that it 
should be furnished after the manner of one of Her 
Majesty’s Navy, where the cost has not to endure 
an annual comparison with the earnings. Rules so 
severe as to prevent greedy, unscrupulous men from 
running hazardous risks would probably make 
shipping a source of loss instead of a profit in every 
instance, and therefore the Board of Trade naturally 
hesitates to lay down any regulations, leaving it 
to the discretion of their inspectors when they 
should detain a ship and when they should decline 
to take action. 

No doubt it was a wise precaution on the part of 
the Board not to hamper the rapid development 
of shipbuilding and fitting, by any hard-and-fast 
rules, which would rapidly grow antiquated, and 
would interfere with progress, but there is a wide 
interval between framing bye-laws and leaving 
everything to the discretion of a subordinate officer. 
Shipowners begged for some guiding principles by 
the adoption of which they would be assured against 
vexatious interference, but the Board replied that 
it was not their affair to teach men their business, 
all that they had to do was to see that law was not 
broken. But what was the law? A circular signed 
by Mr. Chamberlain early in 1882 confessed most 
openly that the Board did not always know 
when the law was followed and when it was 
evaded. It stated that the stoppage of unsafe 
ships had been exercised to a considerable extent, 
but that the attempts to prosecute the owners 
criminally had failed. It then went on to say : 
‘‘There is no rule, no scientific principle, which 
can be evolved to determine whether any given 
ship is or is not seaworthy. Nor is practical expe- 
rience unanimous. The best experts differ, not 
only as to principle, but as to particular cases. 
Consequently, when the Board of Trade have to 
stop a ship—still more when they have to prosecute 
—they are in the utmost difficulty. Their own 
advisers may not agree with the assessors, or the 
Wreck Commissioners.” No wonder that under 
such a state of affairs an immense amount of irri- 
tation and vexation should have been engendered, 
and that the Board should be haunted by the 
feeling that their discretion was too large, and their 
responsibility greater than they were capable of 
properly fulfilling, and hence they resisted all 
attempts which appear likely to extend it. One of 
the gravest causes of disasters at sea is overloading, 
and it is the one which oftenest calls forth the action 
of the Board. Yet if aship owner applies for a defini- 
tion of a correct load line in a particular case, he is 
told that he must settle that for himself, and it is 
only by seeing if his ship is allowed to pass that he 
can judge whether or not it satisfies the inspecting 
officers. It is true the Board has issued ‘‘ Approxi- 
mate Tables of Freeboard,” but these have failed 
to command any measure of public respect, and have 
provoked an immense amount of hostile criticism, 
of which the outcome has been an opinion that the 
rules are inapplicable to modern requirements. 
The Chamber of Shipping of the United Kingdom 
thought it had found a ground of agreement in 
‘¢Lloyd’s Tables of Freeboard,” and requested the 
Board to instruct its officers not to stop any ships 
loaded within the limits therein laid down. It was 
thought that the great scientific ability and practical 
experience to be found at Lloyd’s would have com- 
manded the respect of the Government, as it does 








of the shipowners, and that by the adoption of these 
rules the designs of nefarious owners would have 
been frustrated, and the business of honest men 
freed from uncertainty. But the Board rejected 
the suggestion, or at any rate it did not accede to it. 

In his circular, to which we have already alluded, 
Mr. Chamberlain proposed the establishment of a 
Merchant Shipping Council largely representative 
of the shipowners, who were to elect delegates from 
their several districts, and comprising also repre- 
sentatives of the underwriters and the Board of 
Trade. This council was to meet in London, and 
form a court of appeal for the decision of questions 
at issue between any shipowner and the Board of 
Trade, and also to act as a court of advice and 
reference in the administration of the Merchant 
Shipping Acts. The proposal was merely tentative, 
and the opinions and criticisms of all interested were 
asked, for the guidance of the Department. The 
principle met with much support, but considerable 
objection was taken to the details of the scheme. 
It was, for instance, pointed out that in order to 
secure a complete representation of every district 
concerned, the council must be very numerous, in 
which case great delay and expense would attend 
its operations. It was further strongly urged that 
what was needed was a court on the spot, able to 
decide promptly the numerous questions of detail 
which continually arise between the surveyors at 
the ports and the local shipowners. The Board of 
Trade has now carefully considered all the sug- 
gestions which they have received, and, while ad- 
hering to the principle of their original proposal, 
they have prepared a scheme which they hope will 
go far to meet the difficulties which would have 
attended the creation of the proposed shipping 
council. Theamended project has been issued, and 
is submitted to the consideration of those whom it 
will affect. 

It is proposed that there shall be established in 
each port a ‘‘court of first instance,” to be called 
the Local Marine Court. It is to consist of two 
persons, one of them being the principal officer of 
the Board of Trade in the district, and the other a 
person to be elected by the shipowner. This latter 
need not himself be a shipowner, and will be paid 
either by a fixed salary or by fees. The Board of 
Trade will find a suitable office and clerk for the 
proposed court, and the cost will be borne by the 
Mercantile Marine Fund. Any question between 
any shipowner and any surveyor of the Board of 
Trade which may arise as to carrying into effect the 
duties imposed upon surveyors by statute or by the 
rules of the Board concerning the detention and 
survey of ships alleged to be unsafe, or as to the 
duties connected with the survey of passenger 
steamships, or as to the survey of emigrant ships, or 
as to the berthing or accommodation or health of 
crews, may be brought before the Local Marine 
Court, either by the Board of Trade, by the owner 
of the ship, or by any surveyor appointed by the 
Board of Trade. If the finding of the Local 
Marine Court is unanimous, its decision shall be 
final. If the members of the court disagree, the 
question at issue is to be referred to the Merchant 
Shipping Commissioners, a court of appeal whose 
constitution is also set forth in this circular, and to 
which we shall refer later on. The decision of the 
Local Marine Court will be given on the spot, and 
within a day or two, and no action for damages will 
lie for detention of a ship when that court gives a 
decision. But if the members fail to agree, and 
come to no decision, and the case is referred to the 
Merchant Shipping Commissioners, the question of 
damages will have to be brought before the com- 
missioners and settled by them. 

The present Wreck Commissioners’ Court, 
Wreck Inquiry Court, and Court of Survey will be 
abolished, and the inquiries which have formerly 
been held by them will come in future before the 
Local Marine Court, who will report to the Board 
of Trade. They will have no powers of punishment 
and will not be capable of dealing with the certifi- 
cate of any master, mate, or engineer, but it will 
be their duty in making their report to state 
whether any persons are blamable for the casualty, 
and to advise whether in their opinion the case is 
one in which criminal proceedings should be in- 
stituted against the owner, managing owners, 
masters, or any officer of the ship, or whether the 
certificates of those in command should be sus- 
pended. If the members of the court disagree, each 
will make a separate report, and the different 
reports, with the evidence, will be referred to the 
Merchant Shipping Commissioners, who will have 
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power to make further inquiry, and to order prose- 
cutions and withdraw certificates. In cases of ex- 
ceptional importance the Board of Trade will have 
the right to direct that the inquiry shall be held in 
the first instance before the Merchant Shipping 
Commissioners, who will consist of three persons, a 
lawyer, a retired shipowner, and a person having 
special technical knowledge in the construction of 
ships, &c. They mayalso call in the aid of an assessor. 
Tt will be their duty, as already explained, to hear 
cases upon which the Local Marine Court have 
failed to agree, and in the event of a ship having 
been detained by reason of such disagreement, and 
without other adequate cause, to decide what, if 
any, damages are to be paid to the owner. 

Any instructions or general rules concerning 
ships, their equipments or loading, which the 
Board of Trade may make for the guidance of their 
officers in the exercise of their power to detain 
ships, &c., are to be published six weeks at least 
before they come into operation, and any one may 
lodge an appeal against such rules before the com- 
missioners, who will accept, reject or amend them 
as they see fit. 

Such is the scheme which now lies before the 

-mercantile community for their consideration and 
criticism. It is the outcome of the suggestions 
resulting from the previous circular, and it may be 
assumed that it has been moulded to meet the 
wishes of shipowners, as far as is consistent with the 
desire of the Board of Trade to divest itself of the 
wide discretion and responsibility with which Par- 
liament has clothed it. That is clearly the leading 
principle, and subject to that the plan is evidently 
framed in a spirit of conciliation and liberality. 
One-half of the power of regulating shipping 
matters is offered to the owners in all the courts of 
first instance, and one-third in the court of appeal, 
and this at a time when the Board is declaring that 
‘* the losses at sea have increased and no shipowner 
of reputation and character will deny that a con- 
siderable proportion of these losses is due to pre- 
ventible causes.” No better proof could be offered 
of the confidence of the Board in the majority of 
those engaged in shipping industry, and in its 
belief that they feel an honest sympathy with those 
who conduct their traffic in spite of its dangers. 
Of course the proposal is based upon a compromise, 
and like all such its success will depend greatly 
upon the spirit of those carrying it out. If it is to 
be productive of good the members of the marine 
courts must be men of broad views and great prac- 
tical knowledge, able to command the respect of 
the litigants, and to hold independent opinions 
without fear or favour. The idea of a court in 
which one of the judges is appointed by the 
department which organises the prosecutions, and 
the other by the industry which is to be regulated 
and supplies the defendants, is certainly a bold one, 
and it is hardly conceivable that it wil! not be at- 
tended by some failures. Unless great pains are 
taken tokeep the local courts thoroughly posted up in 
each others proceedings, there will be danger of con- 
siderable divergence of-decisions, and practices which 
are perfectly legal on the Humber may be interdicted 
on the Thames, and vice versd. There will be a wide 
difference between the new tribunals and others 
usually presided over by laymen, such as county 
magistrates and coroners. These latter decide 
according toa written and digested law, but the new 
marine judges have in reality to create their own 
law ; to do, in fact, what the Board of Trade has 
persistently refused to do. Their findings will 
fcrm precedents which in a short time will gather 
a force equal to that of Acts of Parliament, or will 
excite the contempt and hostility of the mercantile 
industry, according to the skill and uprightness 
which they display. There are some who would 
desire to see the question settled in a different 
manner. They contend that the Board of Trade 
should create a great scientific staff, perfectly 
capable to form an authoritative opinion upon any 
question connected with ships which might arise, 
and to approve or condemn the. most novel design 
submitted to them. We, however, do not share 
this opinion. Seaworthiness, in the legal. sense of 
the word, is hardly a question of design, but 
relates almost entirely to details of administra- 
tion. Men who make bold innovations are 
generally capable of judging of their value, and 
besides always do so with regard to the manner in 
which they will be received at Lloyd’s. The great 


loss of life at sea occurs from overloading, deck 
cargoes, bad stowage, insufficient crews, inadequate 
stores, old machinery, rotten rigging, and scanty 





equipment, and it does not need a wide scientific 
knowledge to deal with these. The great difficulty 
is to decide when economy becomes parsimony, and 
where expense is saved at the risk of the lives of 
men. The new courts should be as well qualified 
to decide these points as any tribunals which can 
be devised, and if they can reduce the great annual 
roll of those who ‘‘ go down to the sea in ships” 
and never return, they will have accomplished a 
noble work, and one for which it is well worth 
while to bear the ill-feeling and contumely which 
their decisions will often provoke. 








VOLTA-ELECTRIC INDUCTION. 

Srvce the invention of the Bell telephone the 
induction of an electric current flowing in one wire 
on other neighbouring wires has been the subject 
of much investigation. The delicacy of the tele- 
phone in detecting feeble currents eminently fits 
it for use in experiments of this nature, and Pro- 
fessor Hughes has, as is well known, based his 
induction balance on the effects of induction currents 
between opposed. coils, as interpreted by the tele- 
phone. Still later Mr. Willoughby Smith, presi- 
dent of the Society of Telegraph Engineers and 
Electricians, has made a study of the same phe- 
nomena, and his results were communicated on 
Thursday, November 8th, to that Society before a 
very crowded meeting. 

It was Faraday who discovered what he called 
‘* volta-electric induction,” that is to say, the in- 
duction by one intermittent current in a wire of 
corresponding but opposite intermittent currents 
in a wire placed near and parallel to it. He also 
found that when the wires were wound as helices, 
and placed concentric to each other, the effect was 
more marked. This discovery led, among other 
things, to the perfection of the ‘‘induction coil” 
by Page, Neef, Ruhmkcrff, and others. 

Faraday argued that the medium between the 
two helices conveyed the inductive influence, and 
with a view to test the effect of different media, he 
constructed a kind of balance made of three helices 
placed parallel, the central one being traversed by 
a current at will, while the others were connected 
with a differential galvanometer in such a manner 
that the induced currents in these outer coils 
circulated in opposite directions round the needle 
and produced a balance. He then inserted various 
substances between the outer coils or helices and 
the central one, in order to sce whether the induced 
currents would still remain balanced with different 
media inserted on each side of the middle coil. 
To his surprise all the non-magnetic substances, 
such as air, sulphur, copper, and so on, produced 
no difference, but still he was not convinced that 
their effects were alike, and subsequent experi- 
ments with more delicate indicators such as the 
telephone, have shown that his idea was justified. 

An interesting experiment in this connexion, 
which would have delighted Faraday, was shown 
by Mr. Smith to the Society of Telegraph En- 
gineers. Two flat spirals of silk-covered copper 
wire A and B, Fig. 1, suspended in the fashion of 


a spider’s web from two frames, were placed opposite 
one another. The left spiral A was connected 
with a battery C, and a pole reverser D, while 
the right was connected with a galvanometer E, 
through a pole reverser E, by which the poles of the 
galvanometer can be reversed when those of the 
battery are reversed, so as to get the deflections 
due to the induced currents on reversing the battery 
current, all in the same direction. The battery 
used was ten Leclanché cells, and the deflection 
of the light spot of the galvanometer was plainly 
visible to the audience. On interposing a plate 
of iron, C, between the spirals the deflection fell 
to half its former value. When the original de- 
flection was amplified by increasing the number of 
reversals per minute the iron plate still reduced 
the range of the spot one-half. A copper plate 
substituted for the iron, also reduced the deflection, 
though not so much as the iron did. It is remark- 
able, however (and the discovery is due to Mr. 





Willoughby Smith), that when the reversals are 
slow the copper has apparently no effect in reducing 
the deflection. Similarly a lead plate has no sen- 
sible effect on the deflection with slow reversals, 
while it has a feeble reducing effect with quick 
reversals. 

The following diagram gives the results of Mr. 
Smith’s observations in this respect for copper, 
zine, tin, iron, and lead plates with various rates 
of reversal. From this it will be seen that the 
percentage of induction cut off by the metal screen 
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does not follow the same rate with different metals, 
the increase with iron being slight, while with tin 
it is relatively considerable. It was also observed 
that time had to be allowed for the metals to 
‘tpolarise” ere their inductive influence was ap- 
parent. 

When a screen, say of ebonite, is interposed 
between a source of heat and a thermometer, 
the mercury falls at first, then rises again as the 
screen itself gets heated and radiates to the thermo- 
meter, as a secondary source of heat. In the same 
way, argues Mr. Smith, the metal screens become 
secondary inductors, by virtue of the induced 
currents circulating in them. The time required to 
make them so is, however, very small as compared 
with the time required to make a body, such as 
ebonite, into a secondary source of heat. We have 
to consider therefore that a metal screen not only 
cuts off induction, but (in time) becomes an 
inductor itself. Moreover, Mr. Smith finds that 
the duration of the induced currents in the metal 
screens varies with the metal ; copper and zinc, 
for example, giving currents of longer duration 
than metals of lower conductivity ; with the excep- 
tion of iron, which gives an induced current of very 
short duration. These facts explain why the per- 
centage of induction cut-off varies with the speed 
of reversals, for if the reversals are at all rapid the 
inductive effect of the screen on the galvanometer 
spiral is reduced by the opposite currents due to 
reversal. 

This apparent analogy between the radiation of 
heat and the radiation of induction led Mr. Smith 
to devise the experiment shown in Fig. 3, in order 
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to see if there was any likeness between the 
reflection of heat and the ‘‘ reflection” of induction. 
The spiral B was placed parallel to the lines of 
induction surrounding the spiral A, and no current 
was observed on the galvanometer. But when the 
iron screen C was placed as shown at an angle to 
these lines of induction, a current was observed in 
the spiral B, just as if these lines had been reflected 
across the spiral B, as shown by the dotted lines. 
By making the spiral B of small size, and moving 
it over the surface of the primary spiral A, Mr 
Willoughby Smith was able to explore the induc- 
tive field of the latter, and found that it was 
strongest at the centre of the spiral A, and 
diminished to zero at the edges, that is, when the 
two spirals were kept parallel. Similarly with a 
hollow coil threaded on a bar electro-magnet, Mr. 
Smith found the induction strongest when the coil 
was at the centre of the magnet; but here the 
lines of force cut it more perpendicularly, and it 
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is perhaps for this reason that the field appears 
stronger. The induced current is weaker the more 
obliquely it is cut by the lines of inductive force. 
A curious observation made by Mr. Smith in this 
connexion is that a telephone is affected by the 
inductive spiral A, though not connected with it, 
but simply placed so that the lines of force pro- 
ceeding from the spiral cut the iron diaphragm of 
the instrument. If the current in the inductive 
spiral be rapidly intermitted the telephone will give 
out a note of pitch correspondent to the inter- 
mittence. Indeed, a complete telephone is not 
essential to produce a sound, for a skeleton tele- 
phone without the coil, or even a plate of iron will 
give audible effects. 

By the aid of such a skeleton telephone, Mr. 
Smith has determined that the inductive lines do 
not seem to interfere with one another in the space 
between the two spirals. Thus in Fig. 4 the spiral 

















TO 


m0 


A is connected to a battery and tuning-fork in- 
terrupter ; while the spiral B is connected to a 
mechanical make and break and battery. Two 
skeleton telephones, C D, are used to explore the 
sonorous properties of the inductive field, and with 
these Mr. Smith found that the different sounds 
due to the two spirals could be plainly distinguished 
from each other when heard together. When the 
telephone was placed in a position neutral to one 
spiral, the sound from the other could be heard 
alone. 

These experiments reveal in a more striking 
manner than hitherto, the well-known fact that we 
are surrounded by a source of electric power in the 
magnetic field of the earth; and Mr. Smith ven- 
tured to surmise, with some show of reason, that a 
time may be coming when the energies of wind and 
tide may be employed to generate powerful electric 
currents by the movement of large coils of wire 
through the magnetic field. Another practical 
suggestion of Mr. Smith is at least worthy of our 
best consideration. It is that the induction of one 
spiral on another might be utilised in railway 
signalling. In foggy weather the system of 
detonating signals placed on the line is that in 
vogue, and most railway travellers have at some 
time or other thought it both a clumsy and disagree- 
able expedient. Mr. Smith proposes to substitute 
volta-electric induction. ‘‘ For example,” he says, 
‘*one or more wire spirals could be fixed between the 
rails at any convenient distance from the signalling 
station, so that when necessary intermittent currents 
could be sent through the spirals; and another 
spiral could be fixed beneath the engine or guard’s 
van and connected to one or more telephones placed 
near those in charge of the train. Then as the 
train passed over the fixed spiral, the sound given 
out by the transmitter would be loudly reproduced 
by the telephone, and indicate by its character the 
signal intended. One of my experiments in this 
direction will perhaps better illustrate my meaning. 
The large spiral was connected in circuit with twelve 
Leclanché cells and the two make and break trans- 
mitters before described. They were so connected 
that either transmitter could be switched into 
circuit when required, and this I considered the 
signalling station. This small spiral was so arranged 
that it passed in front of the large one at the 
distance of 8 in., and at a speed of twenty-eight miles 
per hour. The terminals of the small spiral were 
connected to a telephone fixed in a distant room, 
the result being that the sound reproduced from 
either transmitter could be clearly heard and 
recognised every time the spirals passed each 
other.” 

_ Whether the nezessarily feeble sounds produced 
in this way would be found as effective as the 
startling detonation of the present fog signal is a 





matter of doubt ; but Mr. Smith’s suggestion is one 
which ought not to be ignored, since it may find its 
practical application either in this or some other 
connexion. 


THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. VII. 

Schuckert.—Mr. Schuckert, of Nuremburg, in Ba- 
varia, has a fine collection of his machines. The 
principles upon which the Schuckert dynamos are 
made, are too well known to require description 
here, and we limit ourselves to noticing the modi- 
fications that have been lately introduced. They 
relate, as do recent improvements in other electric 
generators, to alterations in detail. They refer (1) 
to a special arrangement of brush-holders by which 
the direction of the current can be easily reversed, 
and the machine charged from a generator to a 
receiver, or vice versd. It consists of a kind of 
bridge of the form indicated in Figs. 1 and 2, slotted 
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in the middle to allow a bolt to pass, and provided 
with locking nuts, by which it can be made fast to 
the frame of the machine. To both ends rods are 
fastened which carry the brush-holders. To change 
these the nut is slackened, the bridge is removed, 
and replaced in an opposite position, thus changing 
the direction of the brushes. The length of the 
slot allows of a certain adjustment in the position 
of the brushes, which can be increased by turning 
the collector through a certain angle. As is well- 
known, in the Schuckert machine the collector is 
connected to the armature by aseries of wires that 
form a cylinder outside the shaft ; and these wires 
can be twisted within certain limits when the col- 
lector is turned. (2) The collector is now con- 
structed ina modified form. The plates are mounted 
on a hollow steel cylinder A, Fig. 3, which forms 



































a sleeve on the spindle of the machine, the various 
plates of the collector being held firmly in place by 
two iron collars B B' shrunk on. The system thus 
formed is slipped over the sleeve M, one end of 
which has a disc fast on it, and the other is threaded 
to receive the nut N. The collector plates are 
insulated by thicknesses of asbestos paper, indi- 
cated by the heavy lines in the diagram. (3) All 
the generators made for incandesence lighting, or 
transmission of power, have compound wound field- 
magnets. 

Mr. Schuckert also exhibits a number of auxiliary 
apparatus, mostly designed by Mr. Uppersborn, the 
engineer of the factory, and to whom we are in- 
debted for the present information. Amongst these 
miscellaneous objects we may mention especially 
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a volt-meter and an ampére-meter, designed espe- 
cially for the every-day use of workmen. The 
following is a brief description of these apparatus. 
In Figs. 4 and 5, Ais a slate slab carrying the volt- 
meter. On this plate a frame of soft iron B is 





fixed by lugs C. This frame carries a fine wire 
coil D, the core of which acts on an eccentric magnet 
E, provided with a copper counterweight. Attached 
to the centre of this magnet is a light aluminium 
needle F. The instrument is covered with a glazed 
case, through which only the terminal I, the gra- 
duated circle K, and the end of the needle, are seen. 
The ampére-meter has a similar form. The coil is of 
thick wire, and there is no soft iron frame. The 
coupling commutator is shown in Figs. 6 to 9; 
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here A BC DE F are six copper keys fixed on an 
ebonite base. The first four keys are each provided 
with a locking screw, the last two with binding 
screws. The former receive the slotted ends of a 
movable piece with three contacts mounted on an 
ebonite plate, and by simply reversing this piece, 
the machine can be coupled in tension or quantity 
(Figs. 8 and 9). A commutator resembling a similar 
apparatus designed by M. Lacoine is also shown. 
It is formed of plates of copper superposed, and 
capable of being connected by a key. In the first 
plate is an opening shown in Fig. 10, and in the 
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second is a hole countersunk to half the thick- 
ness of the plate. Below the ebonite handle of 
the key is a transverse rod (Fig. 11), which can 
pass through the slot in the top plate, and presses 
against the underside when the key is turned half 
round. The metallic part of the key consists of a 
rod sliding within a tube, but pushed forward by a 
coiled spring. A good contact is obtained by this 
arrangement. Besides the foregoing may be men- 
tioned a magnetometer with an eccentric magnet 


for investigating the distribution of magnetism ; 
resistances plunged in oil to secure a good insula- 


Fig. 








tion, and a uniform temperature, and a beautifully 
constructed miniature dynamo, presented by his 
workmen to Mr. Schuckert, on the occasion of his 
selling the thousandth lamp and the six hundredth 
machine. 

The Schuckert generators are shown not only at 
their maker’s exhibit, but at three adjacent stands 
of Werndl, of Piette and Krizik, and of Breitfeld- 
Danek. A large number of these are in motion, 
others are shown merely as specimens. The follow- 
ing are the types of machines constructed by Mr. 
Schuckert : 

Type for one arc lamp (Einzel Licht) ... EL 

»» several arc lamps (Theilungs Licht) T L 
»»  incandescence lighting (Incandes- 
cenz Licht) ae ot Bi 

»»  @lectro-plating (Galvanoplorslick) GN 

» nickel-plating (Vernickelung) .. NN 

In each of these various types are comprised a 
series of machines, of which the particulars are 
annexed on page 459. 
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The dynamos shown in action are arranged as in- 
dicated in the sketch plan, Fig. 13. They comprise: 
1. A compound machine J L,, driven by a Koerting- | 
Sieckfeld gas engine of 6 horse-power. It feeds 35 | 
incandescence lamps—Greiner-Fredericks pattern— 
which light that part of the machine gallery in 
front of the Schuckert exhibit. 2. A series of 
dynamos driven from the countershaft of the Bol- 
zano-Tedesco engine, and consisting of : (a) 2 ma- 
chines J L, coupled in tension, supplying 4 Piette 
and Krizik arc lamps of 5000 candles, placed in the 
upper balcony of the Rotunda; (b) 2 machines of 
different sizes, J L; and J L,, coupled in quantity. 
These supply two Piette-Krizik are lamps of 1000 
candles and 5 Muller incandescence lamps of 16 
candles each, which light the stands of Mr. Pfan- 




















| for lighting Mr. Schuckert’s office. 
| dynamo feeding a Sedlazek and Wikilill glycerine | 






_(d) A machine TL, for four Piette and Krizik | in potential with the external resistance. 


(5) The 


arc lamps of 3000 candles, placed in the machine | current in the electros with the external re. 


gallery. (e) A machine J L$ feeding a small 
Krizik lamp of 500 candles, and five Edison lamps 
(f) An EL, 


regulated lamp. (gy) An E Ls machine driven 
direct on a spindle of a four-cylinder Abraham 
engine, and which feeds a lamp similar to the fore- 
going, placed in a projector. These lamps have 
already been described in ENGINEERING ; they are 
of the type employed for lighting on board ship 
and for locomotives. 

At the adjacent stand of Mr. Werndl the follow- 
ing Schuckert machines are exhibited. A J L; com- 
pound dynamo for 72 Edison lamps; an N}$ for 
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Fig. 13. 





Fig. 15. 


hauser (chemical products and galvanic apparatus) 
and of Mr. Charles Hass and Mr. T. Gasterstead, 


also of Vienna. and both showing galvanic apparatns. | 


The same machines also feed 20 Muller 16-candle 
incandescence lamps in the machine gallery at the 
Schuckert and Werndl installations. In addition, 


they actuate, in the electrotyping section, a dynamo | 


E L, which drives a nickelling machine N}, and a 
polishing machine. And finally in the western 
transept at M. Werndl’s stand, a dynamo E L 
which actuates a shaping machine for rifle stocks. 
(c) A large dynamo with four field magnets, type 
T L, compound. This absorbs 45 horse-power. 
It is driven at 270 revolutions per minute, and 
feeds 200 Edison lamps with coloured globes, 
arranged to form the words Schuckert and Wernd1 ; 
the effect thus produced was not satisfactory. 


| nickel-plating ; a JL compound for twelve arc | 


| lamps ; andan EL for one are lamp. It is this 
latter which drives the siaping machines of Mr. 
Werndl. Figs. 14 to 16 are three diagrams taken 
| from three types of Schuckert machines. Fig. 14 
|relates to a nickel-plating NG, machine, the 
electro-magnets of which are in derivation. It 
corresponds to the twofold arrangement indicated 
in the annexed sketch, Fig. 17. The five groups 
of three curves which refer, each, to three speeds 
of 850, 900, and 950 revolutions a minute, give the 
variation (1) in the product of the difference in 
potential at the terminals of the machine, by the 
current in the ring, with the external resistance. 
(2) The current in the ring with the external re- 
sistance. (3) The current in the working circuit 
with the external resistance. (4) The difference 


sistance. The second diagram, Fig. 15, relates to 
'a JL; dynamo for several arc lamps, and the 
| third, Fig. 16, to a compound JL, machine for 
incandescence lamps. 

| Werndl.—The exhibit of the Austrian Company 
for the Manufacture of Arms, the director of which 
is General J. de Werndl, calls for some description, 
| This society, whose offices are in Steyr, Upper 
| Austria, was, prior to 1869, a private business be- 
| longing to Mr. Werndl. After 1866 it was con- 
siderably extended, and in 1867 it had a capacity 
| of 1000 breechloading rifles per day. Since it was 
\changed into a public company, with a capital 
| of 3,000,000 florins, it has been widely ex- 
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tended, and two branches have been established, at 
Letten and at Budapest. The machine tools at 
these places are driven by twenty waterwheels and 
turbines, having collectively 450 horse-power, which 
is supplemented at periods of low water by steam 
engines. Morethan 3000 machine tools are in use, 
giving employment to 6000 workmen when the fac- 
tories are in full activity. Between 1868 and 1883 
the Steyr Works turned out 2,500,000 rifles and 
bayonets, besides other arms, including mitrail- 
leuses, for Austria, Germany, France, Roumania, 
Greece, China, Chili, &c. It has also made a large 
number of machine tools for Germany and Greece. 
Since the spring of this year, electric lighting and 
electrical transmission of power have been intro- 
duced at Steyr, where Piette and Zrizik lamps fed 
by Schuckert machines are employed. 
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PARTICULARS OF ScHUCKERT DyYNAMOS. 
1. Machine for Feeding one Arc Lamp. 
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ASBESTOS ENAMEL. 

PoWDERED asbestos is used by M. Erichsen, of 
Copenhagen, for making an enamel or coating to be 
applied to pipes, walls, and so on. The powder is 
mixed with soluble salts, such as silicate of potash, 
and mineral or other colours which combine with 
silicic acid, so as to form a product which resists the 
action of ogygen, heat, cold, or damp. The coating 
furnishes a refractory glaze, which protects the 
material it is applied to, whether wood, gas or 
water-pipes, and stone or brick buildings. When 
applied to masonry or wood the surface of these is 
first washed with soap and water. In preparing the 
enamel the refuse asbestos only need be employed. 





It is also proposed to apply the coating to boilers in 
order to protect the plates against a too intense 
fire. 

THE JEFFERSON PuysicaL LABORATORY. 

This valuable addition to the buildings of Harvard 
College will soon be completed and ready for use, 
and is likely greatly to promote the study of elec- 
tricity. It is the gift of Mr. T. Jefferson Coolidge, 
of Boston, and will cost about 23,0001. It is a 
plain structure of red brick, with stone ornaments, 
having three stories above the basement, and a 
separate building to contain engines and dynamos. 
It will have a lecture-room, capable of seating 300 
students, and a laboratory above it 60 ft. square. 
The rooms for special investigation are as far as 
possible removed from the engines. A double- 
walled tower, intended for the study of atmo- 
spheric physics, rises through this part of the build- 
ing; it will rise 12 ft. above the roof, for which 
height its walls will be chiefly of glass. Below the 
middle of the basement a room has been excavated 
for the maintenance of a constant temperature. 
One of the basement rooms is to be devoted to 
magnetism, another to heat, another to weights 
and measures. On the first floor are rooms for the 
study of heat, electricity, magnetism, and sound ; 
and there are to be two lecture-rooms, in connexion 
with a balance-room. On the second floor will be 
the Rumford laboratory, and rooms for optics and 
electricity. On the third floor another balance- 
room, in connexion with a general library, and 
rooms for electric measurements and photometry. 
Adjacent to the large lecture-room are three rooms 
superposed for the physical cabinet, which com- 
municates with smaller rooms for teaching purposes, 
and a general laboratory. 


CONNECTING SECONDARY BATTERIES. 

A new method of joining up the cells of a secon- 
dary battery has been introduced by Dr. Alexander 
Muirhead. The usual way of joining up secondary 
batteries to give a certain electromotive force and 
internal resistance is as follows: Suppose the 
electromotive force required is that of three cells 
and the internal resistance required that of 4 cell 
we have, 
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where c and care thick bars connecting the plates. 
The bars are made thick in order to keep down the 
internal resistance. Dr. Muirhead’s method is re- 
presented thus : 
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It will be seen that the three sets of cells are joined 
up in parallel circuit, and fewer connecting bars 
are required. Each cell consists of four plates, one 
surface of each (except the first plate) being per- 
oxidised, and the other metallic. The dry pile, or 
Thomson’s tray battery form, lends itself to this 
arrangement. 


Irrigation Works In IrAty. 

The irrigation system of Italy is probably the 
most complete in the world, and still it is constantly 
being increased; it forms a part of the elaborate 
system of defence against floods necessitated by the 
conformation of the Northern Provinces. According 
to the latest official statistics, the irrigation canals 
of Piedmont alone give 125,550 gallons per second, 
distributed over 1,340,000 acres; and those of 
Lombardy 95,355 gallons per second, distributed 
over 1,680,400 acres. These great works have not 
been, comparatively speaking, expensive. The 
Cavour canal, constructed within the last few years, 
draws its supply from the rivers Po and Dora 
Baltea. It gives a flow of 29,200 gallons per 
second, waters nearly 40,000 acres, and cost 
1,600,000/., about 32,2001. per mile. It was con- 
structed in four years, and measures are now under 
consideration for increasing its debit by 5300 
gallons per second. A smaller canal, subsidiary to 
it, gives 18,540 gallons per second, and cost 24,154I. 
per mile. The largest canals are the Cavour, and 
its subsidiary canal just mentioned ; the Muzza, 
Agliano, and Naviglio Grande. The smaller of 
these gives 13,200 gallons per second, Below this 





point the canals become very numerous, and 
interspersed allover the country. These canals are 
not only used for purposes of irrigation, but also to 
supply motive power, by which again the water is 
raised to districts lying upon a higher level. On 
the steep slope of the Dora Baltea, not far from 
Turin, three canals (the Torea, Agliano, and Rotho) 
flow parallel to each other, on different levels, while 
the water is used at the top of the hill, 62 ft. above 
the highest of them. The arrangement adopted is as 
follows: A stream of 154 gallons per second is 
diverted from the Torea canal, and carried down the 
hill in a leaden pipe, until it meets the Agliano ca nal. 
Here it is pumped up to the summit level by eight 
pumps, worked by four turbines, driven by a fall of 
water taken from the Agliano canal, and allowed to 
flow down into the Rotho. By joining this latter it is 
used for irrigation, and thus not a drop is wasted. 
The great principle of Italian engineers is to work 
on a large scale, thus attaining at the same time 
efticiency and economy, and avoiding constant 
alterations and additions ; and it is by such means 
that the extraordinary fertility of Northern Italy is 
produced and maintained. 


TRIALS OF PuMPING ENGINEs. 

On September 26, Mr. M. Curry, the borough 
engineer of Dover, made an official trial of a pump- 
ing engine erected upon the Corporation Water 
Works, by Messrs. Simpson and Co., of Grosvenor- 
road, London. The engine was designed to pump 
75,000 gallons of water per hour 150 ft. high, ex- 
cluding friction, and was guaranteed to consume 
not more than 2.6 lb. of coal per actual or pump 
horse-power per hour, the actual delivery of the 
pump being taken and nothing allowed for friction 
in the main. Nixon’s navigation Welsh coal was 
used, and the results obtained during a trial of 
11 hours 45 minutes were 6 per cent. in excess of the 
guarantee. The average indicated horse-power was 
78.2, and the coal consumption per horse-power, 
1.92 lb. ; the pump horse-power was 61, that is 78 
per cent. of the indicated horse-power under the un- 
favourable condition of no allowance being made for 
the friction in the rising main. The coal consumption 
per actual horse-power measured from the water lifted 
without allowance for friction in mains was 2.461 1b. 
Messrs. Simpson and Co. are most enterprising in 
carrying out tests of engine performance, and 
equally liberal in giving to the profession the 
results of their experiments, as was evidenced by 
the capital paper on the subject, presented by Mr. 
J. G. Mair, one of the partners of the firm, to the 
Institution of Civil Engineers the year before last. 
One of the engines supplied by Messrs. Simpson and 
Co. to the West Middlesex Water Works gave, in 
a trial during this year, a consumption of 1.53 lb. 
and 1.821 lb. of coal per indicated and actual 
horse-power respectively, and others at Chelsea, 
Berlin, Essen, and Lambeth have approached, 
although they have not quite attained, these 
figures, while one of their mill engines, supplied 
to Messrs. Gibbs and Co., of Victoria Docks, more 
than ten years ago, was found on a year’s running 
to have used only 21b. of coal per horse-power per 
hour. These results, it is to be borne in mind, have 
been attained when working with steam at low 
pressures, generally under 501b. per square inch, 
while at Dover the pressure was but 40lb. It is 
much to be hoped that before long our water works 
engineers will follow the example set by the mill 
owners of the Lancashire and Yorkshire districts, 
where pressures of 801b., 90 lb., and 100 Ib. are now 
common. With such pressures at their disposal we 
have no doubt that Messrs. Simpson could materi- 
ally improve even upon the admirable results they 
have already obtained. 








FOREIGN TECHNICAL LITERATURE. 

On the authority of the St. Petersburg press, the 
Zeitung des Vereins Deutscher Eisenbahn-Verwaltungen 
(Berlin, October 6) announces that the negotiations of 
the Persian Government with a syndicate of French 
bankers for the construction of a railway from Teheran 
to Reshd are now completed. The Persian consul in 
St. Petersburg is already engaging labourers for the 
work, and offers such high wages that there is no 
scarcity of applicants for employment. 


The Bulletin de la Compagnie Internationale des 
Téléphones (Paris, September 24) gives a fuller account 
of the Grenoble experiments than has yet appeared in 
the French papers, taken from the report of the com- 
mittee of observation. From this it appears that the 
results of five experiments gave as an average of force 
transmitted 43.9, 47.9, 54.7, 56, and 62.3 per cent. 
respectively. The Bulletin observes, as has been 
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noted by others, that the general formula by which the 
committee has endeavoured to state these results is 
untrustworthy in itself and inconsistent with them. 





The Iron Age (New York, September 13) gives 
statistics of the foreign metal trade of that port for the 
months of July and August, which (it says) are a 
valuable indication of the value of the whole foreign 
trade. The total statistics for the whole country 
only appear after very considerable delay. The follow- 
ing are the principal items : 


July. August. 

tons. tons, 

Pig iron 12,527 =: 18,106 
Spiegeleisen 8,164 3,681 
Steel rails 8,059 4,877 
»» Wire rods 2,864 3,333 
Swedish iron ... 3,875 3,934 
Tin plates 11,675 10,786 


The total imports of iron and steel have varied but 
2828 tons in thetwo months. Importations of iron ore 
have increased greatly. The stocks of iron and steel 
in the bonded warehouses are not large. 

The Bulletin du Musé Commercial (Brussels, October 
6) extracts from a report of the Belgian Consul-General 
at Manilla an account of the present situation of the 
negotiations with regard to the establishment of a system 
of steam tramways in the Philippine Islands. <A ‘ de- 
claration of public utility” regarding some proposed 
railways in these islands has been issued in Madrid ; 
but it has not been published by the official Gaceta de 
Manila, and nothing is expected to come of it. M. 
Cartuyvels (the Consul-General) considers that steam 
tramways are certain to be laid down, and urges Bel- 
gian manufacturerers to secure the contracts for rolling 
stock, &c., which, he says, only depends upon them- 
selves. M. Zobel de Zangroniz has applied for conces- 
sions for the construction of lines in the provinces of 
South Camarinés and Albay, and others will certainly 
be laid down. The population and products of this 
fertile country provide all the elements for a consider- 
able traffic, which the badness of the roads will leave 
entirely to the tramway. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 1. 

THE influences which have been quietly at work in 
the iron trade for several months past are beginning 
to develop healthful signs, shown in improving in- 
quiry, less urgence to sell, fewer concessions, and 
larger purchases of crude iron. These influences are, 
the decline in importations from about 1,000,000 tons 
up to this time last year, to less than half a million so 
far this year ; the blowing out of about 110 furnaces, 
the depletion of stocks at furnace banks and in con- 
sumers’ hands; the equalisation of production and 
consumption ; and lastly, the growth of confidence in 
the ability of the iron trade to regulate itself to 
market conditions. All of these influences are now 
active, and will continue to exert themselves until the 
desired conditions are reached. In pig iron there is a 
fair inquiry, for forge especially, and a number of large 
transactions have already been closed, with the pro- 
bability of other large sales during the next week or 
ten days, depending upon the acceptance of offers 
made. Fewer urgent offers are on the market, espe- 
cially for standard brands, and the only heavy con- 
cessions are made on inferior grades. The worst has 
been reached, and the probabilities of an improving 
tendency are brighter now than at any time since the 
iron trade first felt itself at a disadvantage. The 
“saan production is not in excess of demand. Shrewd 
uyers recognise this fact, and are acting accordingly. 
Prices have a wider range than usual, but they will 
narrow down as demand improves. Foundry iron 
sells at 20.50 dols. to 22 dols. for No. 1, and 19 dols. 
to 20.50 dols. for No.2; grey forge, 17 dols. to 19 dols. 
Forge is the more active. The desire of makers to 
clear furnace banks accounts for much of the weakness. 
Nothing is being done in foreign irons; Bessemer is 
held at 20.50 dols. to 21 dols., with offers at 20 dols. ; 
spiegeleisen, 30 dols. to 31.50 dols.; muck bars, 
34 dols.; charcoal blooms, 55 dols. to 57 dols. ; 
anthracite, 47 dols. ; the merchant iron market con- 
tinues weak and dull, and no concessions that are 
possible will attract buyers. More mills have come 
down to single turn, and from present indications 
restriction is the only remedy for the existing in- 
activity. Small orders are taken at 2 cents. to 2.15, 
but large lots have sold as low as 1.90, and common 
iron as low as 1.75 at mill. In construction iron, 
plate, tank and sheet, only moderate activity is re- 
ported, and manufacturers are looking for winter 
business. Large orders will be booked at favour- 
able concessions. There are indications of some heavy 
transactions in steel rails. Inquiries for 100,000 to 
150,000 tons have been made within a few weeks, 
and if acceptable offers appear, sales for at least 
this amount could be closed for winter and spring 
delivery. 1000 tons of old rails have sold at 23 dols. 
and there are inquiries for large lots now in hand. 
The demand is large but buyers decline to pay current 





prices. The nail trade is less active on account of the 
uncertainty as to the course of the western makers 
with reference to restriction. Jobbers are waiting to 
ascertain whether the present producing capacity will 
be maintained, and if so orders will be withheld in 
view of the inevitable decline. Shipbuilding require- 
ments are steady, but no large orders have been 
placed for a week past. 








TRIAL TRIPS AND LAUNCHES. 

On Saturday, the 8rd inst., the iron screw steamer 

Girdleness, recently built and engined by Messrs. Alex. 

1 and Co., Aberdeen, went out on her trial trip. 
Owned by Messrs. John Cook and Son, Aberdeen, the 
Girdleness is a vessel measuring 172 ft. by 26 ft. 9 in. by 
13 ft., and she is fitted with engines of 80 horse-power 
nominal, and with other requisite machinery of the most 
approved character. Under trial she attained an average 
speed of 95 knots per hour, with a pressure of 90 Ib. of 
steam, 

The screw steamer Craigendoran, a vessel of 1500 tons 
register and 1900 tons burthen, recently built by Messrs. 
Ramage and Ferguson, Leith, went down the Firth of 
Forth on_her official trial trip on Tuesday, November 6. 
The results obtained were of the most satisfactory de- 
scription. Under easy steam on the measured mile she 
attained a speed equal to fully 10 knots per hour, and 
subsequently, when the engines were working up to their 
highest capacity, and developing 950 horse-power, nearly 
11 knots per hour was got. The vessel is owned by 
Messrs. Walker, Donald, and Co., Glasgow, and is the 
fourth steamerof their ‘‘ Craig” Line built by Messrs. 
Ramage and Ferguson. 





The Strathnairn, a screw steamer forming the latest 
addition to the ‘‘ Strath” Line, owned by Messrs. James 
Hay and Sons, Glasgow, went down the Firth of Clyde on 
her official trial trip on the 10th inst. Built to the highest 
class at Lloyd’s, and engined by Messrs. Hubson and 
Corbett, Glasgow, the Strathnairn is to be employed by 
Messrs. Hay in their coasting trade. Notwithstanding 
the very unfavourable weather prevailing on the day of 
the trial the speed attained was 11.6 knots per hour, 
which was deemed to be highly satisfactory. 


On Friday the Tamanlipas made a series of runs on the 
measured mile, with the result that a mean speed o' 
16} knots was attained, which was half a knot in excess of 
the guaranteed speed. The Tamanlipas is the pioneer of 
a fleet of fast passenger steamers intended to sail under a 
convention entered into with the Mexican Government by 
the Compania Mexicana Transatlantica, to carry the mails 
between Vera Cruz and the Continent of Europe. Built 
by Messrs. Napier and Sons, Glasgow, she is the first of 
three steamers contracted for by them with that company, 
and she is really a magnificent vessel, measuring 400 ft. by 
44 ft. by 32 ft. 6in., and having a carrying capacity of 
4150 tons. Her engines are of the thiee-cylinder triple 
expansion type, capable of indicating 5000 horse-power. 

she has four double-ended steel boilers designed for a 
working pressure of 140 lb. per square inch. The vessel 
was constructed under the superintendence of Mr. Frank 
Elgar, naval architect, London. 





On Friday of last week the screw steamer Naushan had 
her official trial trip on the Clyde. Owned by the 
Naushan Steamship Company (Limited), built by Messrs. 
Charles Connell and Co., Whiteinch, and engined by 
Messrs James Howden and Co., Glasgow, the Naushan 
is a vessel measuring 260 ft. by 36 ft. by 15 ft. On the 
measured mile a mean speed of over 10 knots an hour was 
got with ease. 


THE STRENGTH OF MARINE BOILERS. 
To THE EpitTor oF ENGINEERING. 

Srr.—Most engineers acquainted with the rules which 
govern the construction of marine boilers will agree with 
your very able remarks on the subject in your last issue. 
In the main, the two bodies who control this matter have, 
as you say, very different reasons for existence. The 
Society’s members are mostly shipowners and under- 
writers, the work of their officers being to the common 
good, and they have to go with the times. The object of 
the Society’s rules may therefore generally be presumed 
to be an inspection which insures the production of a 
boiler at the least cost, which will do what is required of 
it in safety. And as this Society is a gigantic business, 
which looks to the public for support, its aim is naturally 
to place as few restrictions as possible on manufacturers, 
and to join with them in every little improvement for re- 
ducing weight for the same power. A difference between 
the two sets of rules will strike an observer immediately. 
While those of the Board of Trade are very full, Lloyd’s 
are correspondingly meagre. In the latter case there is 
therefore no beaten track to follow, but on the contrary 
nearly every example will require close consideration. 
If now to the least possible margin of safety consistent 
with the circumstances of a ship meeting with rough 
weather, according to her particular trade, there be added 
avery frequent inspection, Lloyd’s are seen to be work- 
ing in the interests of every one concerned and to their 
own included. The position of the Board of Trade is, 
however, a very different one—the protection of that sec- 
tion of the public who go on board a steamer or into a 
railway train, assuming the means of transit to be all that 
it should be. Thisisa very onerous duty, and one for which 
there is no thanks from any party. At sea there is more 
necessity for a large margin of safety in boilers than on 
land for very obvious reasons. And the small number 
of accidents that have occurred to our large passenger- 
carrying steamers is in some sort a proof of the way the 














Board of Trade rules have acted. But, as the department 
officiates as a police to marine engineers, and so through 
them effects the shipowners, it is not surprising that their 
detractors are numerous. As a Government Dahan 
this would be so in any case. As, however, their rules 
apply only to passenger ships, it behoves them not to 
place undue restrictions on such ships when (as now), these 
ships are found to be in troublous times pecuniarily, 
Most of our passenger lines have either to compete with 
others of this or a foreign country, and it is only just that 
rules should be framed so as to be obstructive to the least 
possible degree In their police duties,the Board seems to 
require to be informed that there are two ways of doing 
such work, Why not take a lesson from a humble repre- 
sentative—the active and intelligent members of the force 
of this metropolis? There are no very great enemies to 
be found to Scotland Yard—quite the reverse—except 
amongst the criminals themselves perhaps. The new rules 
for the government of the Marine Department, of the 
Board of Trade are intended to effect an alteration in the 
method of the department’s business. Until individual 
surveyors have a better position, it is to be feared that 
all efforts will be futile, for it is clear that a Government 
surveyor is altogether se ape 4 placed to a Lloyd’s 
officer. The former gets the snubs while the latter gets 
the halfpence. If, then, situated so, the Board of Trade 
forsakes its own servant, what is to become of him and 
the department ? 
Yours faithfully, 
J. W. CLARIDGE, 
Memb. Inst. Nav. Arch, 








PAPER BAG-MAKING MACHINES. 
To THE Epitor oF ENGINEERING. 

S1r,—I shall be greatly obliged if you can find room in 
your esteemed journal for the following inquiry. Who 
manufactures a machine for folding small paper bags, such 
as are used by druggists for packing ‘‘seidlitz powders,” 
and also for filling the bag with the requisite quantity of 

wder? The paper bags not to be gummed but double- 

olded. 
I am, Slr, yours respectfully, 


e au. 


THE HEATING POWER OF GAS. 
To THE EpIToR OF ENGINEERING. 
Srr,—I am afraid that your correspondents Mr. Schin- 








f | heyder and Mr. Fletcher take too high an estimate of the 


heating power of gas, but if they can, in practice, obtain 
more than 262.5 units from one cubic foot, I for one shall 
be very glad. As far as my experiments have gone your 
estimate is very near the mark. 

I tried many experiments about eight years ago with 
my high-pressure tubulous boilers, using all kinds of 
Bunsen and other burners, and ultimately obtained the 
best results with a number of jets (not atmospheric 
burners). The highest result was the evaporation of 1 lb. 
of water with 3 cubic feet of gas. This experiment was 
carefully carried out, the water being weighed, and the 
steam driving an engine the whole time. 

The great difficulty is to supply the gas with the exact 

uantity of air and no more, and if any of your pn a 
y men can devise means for effecting this they will confer a 
great boon on the consumers of gas. _Itis from the means 
devised in the gas engine for carefully proportioning the 
quantities of air and gas, that the success of that engine 
is mainly due. Yours truly, 

London, November 13, 1883. Tuomas Moy, 








Coprer AND CoppeR-MINING IN New SoutH WALES.— 
The copper lodes in the colony were first opened about 
twenty-five years ago, the most important mine at present 
being the Great Cobar Mine, which is also the most dis- 
tant from the seaboard, being 497 miles west of Sydney. 
The quantity of ore already smelted at this mine is 
69,118 tons, producing 9182 tons of fine copper. In 1881, 
21,552 tons of ore were smelted, producing 2568 tons of 
copper. The lode occurs in Silurian slates; it varies in 
width up to 100 ft. On the surface appear the outcrops 
of two adjacent parallel lodes ; it is believed, however, 
that all three form one lode, being only separated by 

ieoes of ground known to miners as “horses.” At 
Nymagee, in the Cobar district, a large and valuable 
copper lode is now being extensively worked. In the 
same district, the Giralambone copper mine, situated 60 
miles east of Cobar, has been opened. This mine is only 
14 mile from the proposed line of railway to Bourke. 
About 90 miles south of Cobar is the Mount Hope copper 
mine. Besides copper, gold and tin have been discovered 
in the country lying between the Lachlan and Bogan 
rivers, which will doubtless become a most important 
mining district. Copper lodes have also been opened and 
more or less worked in years past at Peelwood, Cow Flat, 
Wiseman’s Creek, Thompson’s Creek, Carangara, Ophir, 
Cadia, Canoblas, Carcoar, Icely, Molong, Goodrich, 
Balaro, Snowball, Frogmore, and near Goulburn ; the 
existence of other Jodes are known of in the Wellington, 
Murrumbidgee, Bombala, Braidwood, Grafton, and 
Albert districts. Gold, silver, lead, zinc, and bismuth 
are sometimes found in the copper ores. During the last 
two or three years several rich copper lodes have been dis- 
covered in the vicinity of Blayney, and close to the Great 
Western Railway line. Considering the extent of copper 
bearing country, the progress hitherto made in copper- 
mining has not been too considerable. The want of 
success which has attended the attempts to develop the 
copper lodes of New South Wales has, it is feared, in 
many cases been due to want of skill on the part of those 
engaged in the attempt ; but with increased experiencr, 
and the example of well-managed copper mines to serve 
as a guide, a bright future should be awaiting this branch 
of colonial mining industry. 
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CURRENT RAILWAY LEGISLATION. 
SYNOPSIS OF SESSION 1883. 


Showing the Mileage of New Railways, Capital and Borrowing Powers applied for under the respective Bills, together with the Names of the Parties 
acting Professionally in each Case. 


(Continued from Page 406.) 
BILLS FOR INCORPORATING RAILWAY COMPANIES S WHICH HAVE RECEIVED THE ROYAL ASSENT. 



















































































= a! 
NAME OF BILL. -—- New ‘Capital | Engineers. Solicitors. | Parliamentary Agents. 
Zz m. ¢. ae £ a: / ; ae 7 
1. Bexley Heath Railway . - ee A) 7 78 } 170,000 56,600 F. Brady Dollman and Pritchard W. Bell. 
2, Billinghay and Metheringham (Light) Railway. ee eel 7 67 =| = 42,000 14,000 R. E. Cooper, 8. Abbott Burton and Scorer Taylor and Co. 
3. East and West Yorkshire Union Railways we aa ‘a aa 29 75 1,200,000 400,000 panies, Hammatt, and White Teale and Appleton J.C. Rees. 
4. Exeter, Teign Valley, and Chagford Railway ty aa = 18 50 | 240,000 80,000 . W. Fox, W. Lidstone B. C. Gidley, Booty and Bayliffe Sherwood and Co. 
5 Holsworthy and Bude Railway re wa c ce “ 9 32 | 120,000 40,000 T. F McNay M. Sheppard J. Jordan. 
6. Lambourn Valley Railway... as “ ae ‘wal 12 10 | 100,000 33,000 J. Fowler, H. 0. Baldry Lake, Beaumont, and Lake Martin and Leslie. 
} 
7. London, Hendon, and Harrow Railway me a a ne 1l 65 280,000 93,300 E. W jilson Cooke, Le Brasseur, and Oakley W. Bell, 
: | ( Baxters and Co., Benbow ) 
8. Midland and Central Wales Junction Railway... id “4 41 41 1,250,000 416,660 J. Addison 17 and Co., Neeve and Cress- Dyson and Co. 
( well »Cooperand Harlewood ) 
9, Ogmore Dock and Railway ee 4 70 | 670,000 190,000 J. Abernethy W. R. Randall Durnford and Co. 
10. Oxford, Aylesbury, and Metropolitan Junction Railway | 17 48 | 300,000 100,000 W. Lawford, A, C. Pain | Fowler, Christie, and Co. Dyson and Co. 
| | ( Lee, Houseman, and Brodie, ) 
entieas tell , os ‘ rf | , Lee, Houseman, and Pou- r 
11. Pewsey, Salisbury, and Southampton Railway .. ee + 43 25 | 800,000 266,000 W. Clarke 1 nery, Meek and Jackson, ( Dyson and Co. 
| | ( Pearce and Co. ) 
| | - 
12. Plymouth, Devonport, and South-Western Junction Railway.. 80 22 | 750,000 249,000 Galbraith and Church { John ee Sa “eel 3 J.C. Ball, 
SCOTLAND.—ROYAL ASSENT. 
_ lLength ot New| P | ioe! 7 
Name or BILL. pone New F Cobitale meine | Engineers. Solicitors. Parliamentary Agents. 
a moc | £ 8 | 
1. Anstruther and St. Andrews Railway rr oe a a 0 41 | 28,000 9,300 | J. Buchanan Oliphant and Jamieson W. Robertson. 
2. Argyll Canal ae oe ae ia a Re ‘ o-“_ j 200,000 65,900 | Blyth and Cunningham Andersons and Pattison Grahames and Co. 
3, Barmill and Kilwinning Railwa ay (I. C. me te a a wal 6 65 | 75,000 24,000 John Strain Keydens and Co. Martin and Leslie. 
4. Caledonian and Callander and Oban Railway... _ wal 261 | me a Blyth and Cunningham G. Jackson Grahames and Co. 
5. Caledonian and Glasgow and South-Western mand Com- | 
panies (joint lines) .. ‘ Fy as 0 34 | 120,000 40,000 T. J. Nicholls T. R. Mackenzie Grahames and Co. 
0 67 
6. Clyde Navigation e si ae a ne aa “ly Tramways - ae 1,470,000 James Deas Andersons and Pattison W. A. Loch. 
: gw ) 
7. Glasgow and South-Western Railway re a ne = 0 35 | ay 250,000 A. Galloway T. Brunton Sherwood and Co. 
8. Glasgow, Yoker, and Clydebank Railway... 9... 0... 5 11 | — 90,000 30,000 Formans and McCall ew } W. Robertson. 
9. Rhins of Galloway Railway .. ae ae oe es és (Apandonment) a es J. M. Rankin W. A. Loch. 
10. Seafield Dock and Railway (LC.) .. 06. wee 8100 | 300,000 | 100,000 | G. Robertson, A. C. Boothby Dundas and Wilson J.C. Rees. 
Nore.—The Bills marked ‘‘I.C.” are for incorporating new companies. ae _ 
IRELAND—ROYAL ASSENT. 
NAME OF BILL. | an Si Cantal. oe Engineers. Solicitors. Parliamentary Agents. 
ai) += Tears m. ¢. £ £ | 
1. Ballina and Killiala Railway and Harbour (I.C.) .. + ms 8 10 — 100,000 50,000 S. G, Fraser i ia Holmes and Co. 
2. Ballymena, Cushendall, and Redbay Railway .. .. old ——— ; 40,000 20,000 J. Lanyon G. K. Smith, J. S. McTear | Sherwood and Co. 
9 9 
8. Belfast and Northern Counties Railway .. ‘i sa 14 Tramways t 36,000 12,000 J. Lanyon J. Torrens and Son | Sherwood and Co, 
3 50 
4. Cork and Kenmare Railway .. ai oP ie as mei ae | , W. Barrington D. A. Nagle Sherwood and Co. 
5. Londonderry and Enniskillen Railway ae a rr ss * aeeleeedien with the Great ieliiaes Railway Company (Ireland). | Kearsey and Co., Craw ford ) Dyson and Co. 
6. Waterford and Limerick Railway .. es r- ae = ‘aa | 75,000 | 25,000 | ae iia J. O'Connor Simson, Wakeford, and Co. 
Nore. —" 1, c.” denotes the Bill is s for incorporating a company. 
BILLS DEPOSITED AT THE PRIVATE BIL L OFF ICE OF THE HOUSE OF COMMONS BUT NOT FURTHER PROCEEDED WITH. 
. Length of New| Proposed | Borrowing — ee ne ee : 
NAME OF BILL, "Eine: | Capital. | Powers. Engineers. | Solicitors. Parliamentary Agents. 
ie: sa eres ee) me | & a reer | 
1. Birmingham, Walsall, and Cannock Chase Railway (1.C.) Bal 30 42 1,200,000 400,000 1. Leane, Ww i ae j Burchell and Co. W. Bell. 
Blackpool Railway (I.C.) =a oe ei os « 16 14 | 400,000 133,000 | T. Sunderland | R. W. Perks | W. Bell. 
3. Derby, Ashbourne, and Dovedale Railway “ C.).. | 16 28 | 250,000 83,300 J.G. Kimpton, J.S. Storey C, K. Eddowes W. Bell. 
4. Dide ot, Newbury, and Southampton Junction Railway (Bourne- | | : | | : : 
mouth and Poole Extension). . a 30 13 | 450,000 150,000 | J. Fowler Lake, Beaumont, and Lake | Martin and Leslie. 
5. Dublin Junction Railway (1.C. ) os “ es es a 5 30 | 300,000 100,000 | ee ee Casey and Clay Cruse and Clay. 
6. East Essex Railway (I.C.) —.. es “s 6 60 | 45,000 15,000 | Peter Bruff “a = | W. Bell. 
7. Greenwich and Northern Lines eeeiion Railway a. Cc. ») ‘i 1 73 600,000 200,000 W. Clarke 3lunt and Co. J.C. Rees. 
8. Kidderminster, eens saaaeaaetes and Hampton Junction : 
Railway (. CG} .. bd 44 43 | 750,000 | 240,000 Lawrence and Quick Quick and Bidder Sherwood and Co. 
a ae is if T. and C. Hawksley Thornley and Dismore } ie 
9. Lancashire Plateway (.c.) me 6 ae ue ee --| IW 2 | 6,000,000 2,000,000 ’' E. and F. H. Woods Bivchans andl Ge. ; J.C. Rees, 
10. Mid-Essex Junction Railway(I.C.) .. * BE oe ee 10 44 150,000 | 50,000 | A. L. oe Cc. = : W. H. Russell. 
11, Mid-Metropolitan Railway (1.C,.)— .. = ee “ wef 4 48 2,250,000 | 750,000 { J nc T. W. Bramwell § > eum and Co. J. C. Rees, 
dMorris, J.W. } ; e 
12. Poplar and Canning Town Railway(I.C,) .. - an : 2 15 500,000 166,000 { Kinippleand 7 ee ; Burchell and ‘co. Simson, Wakeford, and Co. 
13. Richmond and Hawes Junction Railway (I.C.) .. as 27 =74 €66,000 | 222,000 J. Fraser and Sons ; . pater Sooe yk R J.C. Rees. 
14, Skipton and Kettlewell Railway (Extension to Darlington) .. 49 5 1,500,000 | 500,000 E, O, Ferguson. r] G. Ernest Knight h Wyatt and Co. 
15. West of England and South Wales Railway (1.C.) ea J 7 45 12 1,250,000 | 416,000 | G. W. Keeling. Wiltons and Riddiford W. Bell. 
| | 














Notr.—“‘I.C.” denotes that the Bills were for incorporating companies. 


Tur GREATEST OBELISK IN THE WorRLD.—The Wash- | the highest structure in the world. This pre- -eminence is Py ramid, 453 ft.; St. Peter’s, 430ft.; St. Steven’s at 
ington Monument has now passed the height of the Third | at present held by Cologne Cathedral, the spire of which , Vienna, 443 ft.; and St. Paul’s Cathedral, 384 ft. The 
Pyramid, and has nearly reached that of the Second, | is 512ft. high. Next to it comes the Great Pyramid, , Washington obelisk is entirely composed of white marble, 
being already 450 ft. high, When it is finished it will be | 483 ft.; then Strasburg Cathedral, 473 ft.; the Second | and will be of exceedingly beautiful proportions. 
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i x | Il.—Time for entering Opposition expires Tuesday, 
APPLICATIONS FOR PATENTS DURING THE WEEK ENDING om) NAMES, &, ABBREVIATED TITLES, &0. | December 4, 1883. 
NOVEMBER 12, 1883. | Dates,| OF APPLICANTS. : | 
“ ‘ ——- No. % 4 5 No. N 
In the Cases of Inventions communicated from Abroad the| yoy 9! | a * ae ne — 
Names, &c., of the Communicators are given in Italics|| 5312 | H. Critten, Cobholm, | Construction of lifeboats, 1883 1883 | 1883 | 
after the Applicants’ Names. | |” Nor folk. '| 8182 | Rogers and | 3554 Roberts. 4356 | Lake 
| Nov.10 | Rogers 3562 Field and | (Fi lodyvist), 
x } | 5313 | L. L’Hollier, Birming- | Perambulators, | nine Filion’. one Be se 4552 | | eee 
08. | q 2 mkin 3 rodersen asi 
and oe a ABBREVIATED TITLES, 0, | 5314 | A. B. Ball, Sheffield. | Pocket razors. 3383 Lake (Brawn & | 4647 Carson and 
Dates. | r | 9315 | Johnson. Lenoir. Gas engin | a Bloem). Baildon, 
5316 | Johnson. Ramakers | Apparatus bie saving life at sea, 3394 3692 Lane Fox. 4772 Davison. 
Nov. 6) and Nyer. 3411 Be : erbeck.] 3722 | Reddie 4776 Bartlett 
5251 | Allison. Robertson, Poceiving instrument of telophones.|| 5317 | W. Schmidt, Wolfen- | Hot-air engines, &c. 3421 | Martino. (Pruvot Haight, 
5252 | Haddan. Werner and) Electric lamps. | buttel, Germany. | 3424 Gray, Buoy et ‘ood, and 
| Ochse. | | 5318 - Balch, Greenwich. | Signalling at sea, &c. | 3442 Park and Z Cie.) | Winsor). 
5253 | J.Ohren, RiodeJaneiro.| Micrometer valves | $319 | BR. “Tatham, Rochdale, | Machinery used in preparing, <a Park, 3779 Brewer (La | 4791 Kenyon, 
5254 | L. L. ¥ Loyola, Paris, | Carriage with multiple luminous || and 7. Bentley, | ning, doubling, and windi “ae | a | oe ‘ 
rojection a) jus for purposes || rous ma’ 8. | Jornely). | nonyme | raylor 
of ae . | §320 | J. pd Moerath, Lon- | Domestic fireplaces, &c. 3459 Clark. | des Ateliers| 5282 | Hamand, 
5255 | P. Gay, Paris. Agglomerated metals or metallo-|) 3493 | Maxim. | de Con- 
Seung appa 321 Brewir, nana Juserme. . 3497 Oe, il struction 
5256 4 B. Hanna: , Glasgow. | pret pparatus, H ; an, Lon- | Trouser suspender. eisker, & caniques 
5257 | G. Payne, Wakefield, ycerine from the spent|| | don. - | . Rittner. et d’ Ap i a 

orks. Oye pee e produced in soa) manufacture. || 5323 | §._ Lake, Milford | Compound steam engines. 3508 | Abel (Schier- reils 

5258 | A. esr. Manchester. | adjustable collar clip for neck-ties. || Haven. holz). triques). 
5259 | Boult. Desting, | Car couplings. | §324 | J. J. Sachs, London. Production of surfaces for printing, —_ o_o ns aeaceneiiies out wanaeie an 
Follet, and Crowl. | | ENTI ECTED 
5260 | A. Gent & C. N. Spen- | Tricycles, | 5325 J. Wavish, Forest carbons for incandescent electric COMPLETE SPECIFICATIONS. 
5261 | T. ae he fem. | Gas meters. | —_ "Mv _ — For Particulars see Corresponding Numbers in Lists oy 
am. | Gas m ani iley, 
5262 | C.Schutze,Charlotten- | Disintegrator. Lendon. Applications for Patents. 
burg, Prussia. } 9326 | Lake. Breithaupt. | An antiseptic. 5 
5263 | Abel.  Przibram, | Galvanic batteries. | 5327 | EB Greenfield, Bromley, Apparatus for cleaning knives and ) 
Scholz, & Wenzel. | ent torks, |; No. | Name. No. Name. No. Name. 
5264 | Lake. Noye, Urban, | Gear wheels. Nov | = ae 
and Ortman. | SB G. [> Sota. Valves for steam, &c., motors, "1883 | 1883 1883 
5265 | Justice. Hale. | Sansnstons, ont and | supplying explosive|} 5329 oe ant n, Miners’ safety lamps. | 6227 vm will 53 5268 walter, 5282 Hamand, 
| _ charges | | effie veuenda: 273 , Brookes 
5266 | J Sant, Howeastlc- | Rotary steam engines. 5330 | 4 Melnteh and nes composition for ships’ | (Weed). 
under- | a dace, Dun-| ms, & 7 
5267 | C. E. on dey London. | Hatching ont rearing oviparous dee. | | PATENTS SEALED. 
anim 5331 1 | J. Robson, Shipley, | Gas engines. | 1.—Sealed November 9. 
5e8 J. re, | Sentend,) wining ‘machinery, (Complete one | @, War me PERN OR TEEN ‘ we — 
ov. 7 0, | _ specification mann, London.| Apparatus for na ng water. i| : | 
5269 | Ber. Detrick. | Lined conduits. 5333 | W. P. Kelly, Graigue,| Retaining and releasing window-| | No. Name. No. | Name. No. Name. 
5270 | T. Bauchop, Alloa, | Ventilator. ty r blind cords, &c. | —_— 
| 5334 | F. Tew, London. Braces. 1883 —_ 1883 | iia 1883 — 
5271 | 1. Frankenbure, Sal . | Manufacture of boots and shoes with} 5335 | J.  B. "Fenbs, ‘Sutton! Cocks and valves for controlling the! 1840 — ike” ai 
ford | rubber soles. | | 1, Saateld, Warwick. | _ flow of liquids. | 1863 | Lake 63 siete 2875 | Clar 
5272 | J. 8. Fairfax, London.| Production, regulation, and utilization|| 5336 | L. W. Leeds, London. Breakwaters, &c. gang | 1 (orau)- (Welter), | (Raymond 
felectric and magnetic forces. |) 5337 LW. Leeds, London. | Steam, &c.,” vessels applicable for|} 2405 | Lane. 2641 Tmnra, us ; & Barton), 
5273 | Brookes, Weed. | Grinding and dressing file blanks. carrying live fish, 2415 Illingworth. a (Koech ‘e 3026 Applegarth. 
(Complete specification). 5338 | Wetter. Schmid. Automatic electric copying and en-| 2422 | Boult 2647 | Barker and | 3130 | Wetter 
5274 | Rodyk. Grey. | Shirts for tropical, & &e,, climates graving machines, eam --) R8 seve | we a 
5275 | W. Teague, Carn Brea, | Counterpoi 0. Barker, Shadwell, | Obtaining motive power. 2433 | E 7 ci = 
Cornwall orfolk. ape Fe ’ 7 - Bhnoceds 
5276 | Jefferson. Meinicke, | Winding machinery. 5340 | E. 8. Wilson, Lcndon. | Method of treating vilsand fats, || 2458 Spagl. oe ee ES | Rosen. 
5277 |T._ Rawsthorne, | Mules for spinning. 5341 | Lake. Garadot. Heat a regulating apparatus for steam|| 2490 Tristram & | 2000 omit ae 
Preston. = Collin. 19797 | Cis * 7 gage ; 
5278 | Lake. Cohn. Corset clasps 3342 | | Boult, Boitiat-Bernot gcrew-bolt and Dut for bedsteads, &c.|/ 2529 | McCollin, | 2727 | Clark = =| $858 | Dutton 
ving 2557 | Lake (La Cie. (Pfenning). 
5279 | D.. Burr, Croydon, Machinery for wis wate. ote 5343 | Pag Ti t& | Manufacture of (Miles), | Générale def 4091 McDougall.” 
% or rollers. isseran aD e of soap. = ee }° | Jal brité). | 4005 | Clark pall. 
5280 | 0. Bussler, London, Pencil cases. | Martin. 2564 Smith, = Salubrité). | 4005 | Clar 
Nov. 8 5344 | Boult, Lacan. Brooms, brushes Ambler, | | 2761 | De Pass | 1 (Sloper).) 
5981 | J. 8. Stevens and C. | Spring hinges for doors. 5345 | Brydges. Sokoff. Constraction of tre heating RT ae | ee ee | eee = | ee ee 
A, Major, London. 5346 | Johnson. Merle and | Dummies, stands, &c.. for J intro 2582 | Dames, __1 2805 | Byron. 20 | Arthur (Gilly 
- > - wngeed “ao eee ae Le I1.—Sealed November 13. 
5283 Johnson. Stubben- | Shi ng, stowing, trimming, and | . 
soee | 2 eiius, Birming eo. ae and metallic|| @BANTS OF PROVISIONAL PROTECTION FOR 81X MONTHS. ! No.| Name, No. Name. No.| Name. 
ee 2 ‘ . mated a mattresses, For Particulars, p ted ce Numbers in Lists of l 1883 | 1883 ia 1883 | 
. an . Barber, Applications for Patents. | 2431 | Stevenson, 2517 Haigh an 2835 | Nordenfelt. 
ing, Herts. | 2438 | Guest. Nuttall. 2926 | Klingberg 
5286 | L. J. = Bir- Manufacture of glass ware. 1.—Announced November 9. | 2439 ae 2530 — Wise (Lundeberg 
ming! : 2440 | Collier, (Martini 2980 | Newton 
5287 i. i os i. es Wheels for tramway, &c., vehicles. —— SS | 2441 Biische, ek ott Co.) (lutehia 
ansél effie | 2449 Edwards 2601 | Clark. son). 
5088 | RB. W. King, London. | Mounts for tobacco pipes No. | Some, = Me. | =~ Bae. | Ho. | Nome. | (Latowski).| 2626 | Crawford and] 2996 Abel (Lorenz) 
5289 | Haddan. Mayo. — heating fn illumi- 1883 | 1883 | 1883 | 2452 Belling. | — 3163 | Clark 
a7R | | 2457 | Boult 2644 addan (Mitchell), 
5290 | Haddan. Dienheim- ponent way of railways, &c, aes —_ sata TU Sheohe). — Rushton. ‘ (Baltus) _ | _ (Brunner). | 3988 | Fitch. 
shocks and Vogal —|] $88 | Bezeactereal sort | Home, | Oe a 
chocki and Vog m . ngel (Lere x7 ope. azarte 
5291 a illans, Thames) Governing steam, &c., motors, II.—Announced November 13, ; an, andj 2749 | Conquest » a. Lares) 
D. as y 
5292 | D. Bentley and W, | Breechloading firearms. No. ie a pr " nen cos (enn eyer) ( cy anc | Homeby as 
Baker, Birmingham. : | (Urquhart) 2834 | Nordentett 4115 | Hurtu, 
5293 | Johnson. Gramme. | Commutators or collectors of elec- 1883 | 1883 | 2487 | Walters and | (Garrett). | 4138 | Arthur 
5094 | Boult, Boullier. Pere . 3453 Lindsey. 4471 | Brown, 4781 Parker. | ix Bradbury. ee (Gill. 
5295 | J. Chapman, Notting- Cages oF bobbin-holders used in press- S008 | ‘Wandeoper. — & 4809 Teme. | FINAL SPECIFICATIONS FILED. 

m. ng the bobbins of lace-machines. z , 
sa | P17 Yon Scening,| Mata i tov. 8 smh Now i, es 
5097 | Wirth. Sohnlein, _ | Petroleum motors NOTICES TO PROCEED. | wt ane a1 a ee SS 
3, “—. ae and | Instrument for measuring distances, 1.—Time for entering Opposition expires Friday, ae: a 1015, 2287, 2201, 2204, 2206, 2820, all of the 

, : 4 ae N 30, : year 1883. 
snd on gaa eniiinainaat ene eee [oo Cia 2008, 211, — 2317, 2376, 2467, 2494, all of 
= } | e year 
S00 | 2 Sion et | Maer teri wodstes fro. | name, | vo. | tame, | wo | _ name, |» 7» 15, 6, Sr, 209, sn, an, zt, ap 
S301 | J., Carver, Notting- / Multiple drilling, toring, turnirg, || 55 1083 1889 | all of the year 13, 
im. i ¢ 7 ri 8 2325, 2334, 2335, 2336, 2339, 2340, 2347, 2353, 
ir- 3293 | Lines and 3374 | Margetson 3478 | Wiison. Oy ow of) om , Beet a ’ ’ 
5302 © and O. C. Ball, Bir Fastenings for gloves, boots, purses, Kendall. ‘and Hek. | 3495.| Salomons. ody 2377, 2880, 2394, 2447, all of the 
3323 | Hix. 3377 | Imray 3512 | Gilbert and ) 
5303 | W. - Dean, z pe. coping, sud uncoupling railway || oo Chidley. (Monier), | _ Gilbert. » 9) » 2352, 2360, 2362, 2367, 2368, 2371, 2390, 2411, 
A, Wilts. 3347 | Lawrence & | 3380 | Sinclair. 3524 | Lake 2448, 3658, all of the year 1883. 
5304 | J. M. Webster, Bootle, | Ligneous materials for the manufac- Ogle. 3389 | Marsh. (Sisum). PATENTS WHICH HAVE BECOME VOID. 
“Lane "| ‘ture of cigar boxes. 3348 | Hattersley & | 3395 | Pitt 3737 | Charageat. : 
5305 | R. Cruikshank, Denny,| Eccentric pon hen chairs. ais a eng 3818 Myers and I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 
Stirli 51 | Foster. oberg, & owe, 
" 3352 | Hirst. Zoubkof’). | 3853 | Rushforth, | 
506 inky alber, Landon. yeep age ied ag 3355 | Thompson 3434 | Maynard & | 4025 | Simpson. - —_ sie — set se 
Manufacturing Co. (Del Marmol | _ Cooke. 4555 | Wells and 1880 1880 | 1880 
5308 | P. 8. Marks, London, | Mathematical instruments. 3356 | Owen. $67 | Imray vag | cr icischmann || 4396 | Herts. 4401 | Uljee and | 4415 | West. 
5309 | L, Turner, Leicester. | Manufacturing elastic webbing, &c. || 3357 | Robertson. al a ). | 4799 | Samuelson 4397 | Dawes and Cleminson.} 4416 | Whalley and 
5310 | G. F. Marshall, Lon- | Filters. 3367 | Bauer | 3456 | Hornby. (Marsh Dawes 4405 | Holliday. Stott. 
| _ don. (Harivel). | 3467 | Haddan Harvester 4398 | Rhodes, 4407 a 4419 | Benson 
5311 | Fisher. Partly Allen.| Making extract from the bark of the | 3371 | Miller. | _(Breslauer), Co.) Goodbrand] "4411 | Bromley, (Rider). 
mangrove ttree, &c., for tanning $469 | Haddan | 5060 | Haddan & Holland, Crowe, and] 4421 | Wilkinson 
| leather, &c. (Ernsting). (Gifford). James. 4422 | Rankin, 
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No. Name. No. | Name. No. Name. 
1880 1880 1880 
4424 | Crighton, 4450 | Lesage 4483 | Hallam. 
Crighton, (Chesnay). | 4484 | Shoebotham. 
and Chell. | 4452 | Hansen, 4485 | McKechnie, 
4425 | Chase. 4453 | Rousseaux. | 4486 | Sharp and 
4429 | Talbot. 4454 Thompson, Austin. 
4432 | Hillman. 4458 | Gubbins. 4489 | Haddan 
4433 | Mills 4459 | Barlow (Briggs). 
(Anthony). | (Monch- 4491 | Canning and 
4434 | Foote. |  ablon), Thomas. 
4435 | Westmacott. | 4461 | Clark 4493 | Olrick 
4436 | Bradshaw. | _ (Johnson). (Greenwood) 
4437 | Eyre. 4466 | Macaulay- 4495 ke 
4438 | Leaver, Cruikshank) (Nichols). 
4439 | Holliday. (Cauzique).j 4498 | Steel, Binns, 
4444 | Lake (Pelton)] 4469 | Krueger. Steinmetz, 
4445 | Ball. 4471 | Woodhouse, Spring, & 
4446 | Ridout. 4475 Rowell. Nichols. 
4447 | Best. 4479 | Griffiths. 4502 | Livermore. 
4449 | Langley. 4482 | George and 
| Morgan. 








Il.—Through Non-Payment of the Seventh Year's Stamp 











Duty of 1001. 
No. Name. No. | Name. No. | Name. 
1876 1876 | 1876 | 
4173 | Marsden. ‘| 4215 | Abel 4250 | Blood. 


4179 | Vanner. | (Mitter and] 4252 | Bradlee and 








4197 | Muller. Wesenfield). Campbell, 

4201 | Barham, 4217 | D'Humy. 4258 | Watkin. 

4209 | Barkerand | 4220 | Smith. 4259 | Lake 
Barker. 4225 Galbraith. (Hayden). 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 























No. | Name. No. Name. No. Name 

1880 1880 | 1880 

4543 Martin and 4600 | Atherton. 4609 Tweddell, 
Hind. 4637 | Jordan, Platt, and 

4604 Waring, 4592 | Tucker. Fielding. 

4614 Siemens, 4632 | Williamson, [| 4610 Birch. 

4549 Heap. 4653 | Pritchard. 4620 Pfeiffer 

4583 Gresham. 4673 | Hetherington (Huppe & 

4608 | Heinrichs. 4715 Conquest Bender). 

4647 | Mayell. (Crowell). | 4643 Abel 

4943 Lake 5122 | Cowan, (Sanlaville 
(Lewin). 5192 Feil. and Lali- 

6023 Hallidie. 4622. Wright. gant). 

4589 Higginbottom] 4737 | Crossley. 4666 | Beck (Royau) 


5172 Siemens. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 

















No. Name. No. Name. No. Name. 

1876 1876 1876 

4280 Haddan 4282 | Haddan 4372 | Wood. 
(Weston). (The Bar- | 4566 | Floyd. 


nard and | 4746 Wilson. 








Leas Ma- | 4353 | Butler and 

nufactur- Butler. 

ing Co.) 4382. Simons and 
Brown. 








ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING NOVEMBER 10, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in case after the price ; w none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. R&ADER 
ACK. 


384." Fiiering Media: J, Cross and G. I. J. 
Wells, Widnes, c. (2d.J—Peat is used as a filtering 
medium, especially to separate solid particles from metallic, &c., 
= (Provisional protection not allowed. January 24, 
883), 


528.° Hose Connections: H. J. Haddan, London. 
(E. F. Gilbert, New York, U.S.A.) (2d.)—Two short pipe connec- 
tions having male or female couplings on both ends are used to 
attach lengths of hose when two female or two male couplings come 
together. (Provisional protection not allowed. January 31, 1883). 


636."_ Substitute for the Ironwork of C es, 
&c,.: W. E. Gedge, London. (G4. Lefevre, Paris). (2d.J— 
Cast steel isemployed. (Provisional protection not allowed. Feb- 
ruary 6, 1883). 


648,* sai of the Incandescent Electric Lamp 
to Stage and other s: W. J.Sawardand A. 
Koerber, London. (2d.)|—The primary batteries are placed in 
& band of chamois leather and may be made up as a ladies’ dress 
improver, and are connected up by small silk-covered conductors. 
‘Oliphant and Burr’s patent zinc plate coating” is used for the 
Herd batteries. (Provisional protection not al ad. February 


720* Oxidising Alcohols; E. T, Hughes, London. 
(D. Sandmann, Charlottenburg, Prussia). [2d.}-— Ozone or 
oxygen is conducted through the vapour of the fluids, and the 
products are separated by means of their different boiling points. 
(Provisional protection not allowed. February 9, 1883). 


746.* Sleeping Berths for Railway Carriages: T. 
R. Hutton, Disley, and R. A. Gartside, Manchester. 
{2d.]—The sleeping berths are suspended by means of india-rubber 
or other springs or chains. (Provisional protection not allowed. 
February 10, 1883). 


891." Tobacco Pipes: M. Perl, London. [2d.]—The 
bowl is constructed in two parts, screwing together, a sponge 
through which the smoke is drawn being placed in the lower 
portion, or the stem is attached to the upper part of the bowl and 
ter tes in an lar ch , or the chambers for screening 
and collecting the smoke may be arranged in the stem. (Pro- 
visional protection not allowed. February 17, 1883). 


903.* Manufacture of Flower-Pots for Artificial 





Flowers: B. Lowy, Berlin. ([2d.]—The pots are manu- 
factured from cardboard or pasteboard or papier-maché; the 
exterior surface is coated with a smooth satin or pattern paper. 
The surface is then coated with gelatine and varnished. (Pro. 
vixional protection not allowed. February 19, 1883). 


1081.* Colour ng and Figures: C. R. 
Soderstrom, Upsala, London. (2d.]—Instead of giving to 
each letter a distinctive shape, the different letters are represented 
by a distinctive colour. (Provisional protection not allowed. 
February 28, 1883). 

1085.* Manufacture of Medicated Food: C. I. 
Flasschoen, Paris. (2d.)—Small proportions of iron, man- 
ganese, and phosphate of lime are added to bread, chocolate 
tablets or biscuits. (Provisional protection not allowed. Feb- 
ruary 28, 1883). 

1166.* Apparatus upon which to Hang Coats, &c.: 
A. Elliott, London. [(2/.)—A pair of arms or pegs are hinged 
to a central block, and are provided with springs to throw them 
up to a convenient height to enable the armholes of the garments 
to be readily hung upon them, the weight of the garments lowers 
the arms and the garments are consequently stretched. (March 
5, 1883). 

1175.* Ornamenting Net Tulle with Artificial 
Flowers, &c.: L. Schwabacher, London. (2d.)—Arti- 
ficial flowers alone or combined with glass, metal, or other beads are 
sewn or secured to the fabrics. (Provisional protection not allowed. 
March 5, 1883). 

1256.* Combined Letter Sheet and Envelope: 
B. J. B. Mills, London. (i. W. Stevens, Alton, Jil., and 
G, R. Moore, St. Louis, Missouri, U.S.A.)  [2d.]—The sheet 
is formed and perforated, or cut, so that it admits of folding in 
various ways to constitute a closed or —_ envelope, and has at 
least three flaps or strips. (Provisional protection not allowed. 
March 8, 1883). 

1373. Gas Stoves: A. J. Boult, London, P. Geoffroy- 
Gomez, Toulouse, France. [(id. 8 —-. cast-iron 
box is provided with a top forming an inclined plane in which are 
encased several rows of tubes, and constituting the hearth of the 
stove. (March 14, 1883). 

1383. Mechanism for Controlling and Registering 
Clocks: H. J. Haddan, London. (4. Lasmoles, Chateau- 
roux, France). (6d. 10 Figs.)—The watchman, &c., com- 
pletes by means of a switch or otherwise an electric circuit causing 
a pawl to be lifted and disengage a counting disc, which turns 
until the pawl meets another notch of the wheel, after which the 
pin of a stop wheel strikes against a face of the pawl. The 
counting disc sets in motion a lever which forces a movable dial 
against a pointed clock hand. The dial is thus perforated and 
afterwards brought back to its previous position by springs. A 
pointer shows how many times the apparatus has been operated. 
A hammer may bearranged to strike a removable gong. (March 15, 
1883). 

1386. Seunem for more Securely Holding 
Braces to Trousers: N. P. Davison, London, [(d. 
3 Figs.|—The buttons are rivetted or otherwise fastened to plates 
of steel, brass, leather, or horn placed between the lining and 
material and sewn thereto by means of a slot in the plate. (March 
15, 1883). 

1397.* Apparatus for Use in Loading Vessels with 
Coal: G. Taylor, Penarth, Glam. (2d.)—A conveyor com- 
posed of a series of carrying plates sliding in outgoing and return 
guides extending between the staith and the hatchway is em- 
ployed for conveying the coal. For lowering the coal ape ar 
slide in vertical guides within a tube, being lowered by sets of 
reciprocating and partially rotating vertical rods provided with 
stops. (Void, the patentee having neglected to file a specification. 
March 16, 1883). 


1407. Treating Ores or Regulus for Extraction 
of Metals: T. Bowen, London. (2d.)—The ore is calcined, 
mixed with salt and further calcined. It is then mixed with 
bleaching powder or peroxide of manganese and washed in strong 
brine acidulated with muriatic acid. (Void, the patentee haviny 
neglected to file a specification. March 16, 1883). 

1411.* Self-Closing Letter Paper or Card: E. 
Edwards, London, (4. Callewaert, Brussels). [2d.}—The 
drawings being omitted we cannot give a detailed description. 
The card is provided with a gummed closing tongue and a safety 
fold so as to obviate the use of an envelope. (Provisional pro- 
tection not allowed. March 16, 1883). 


1443.* Penholders, Pencil Cases, &c.: C. E. Orrell, 
Kidsgrove, Staff. [2d.)—The blade of a knife is formed with 
a shank forced into the end of the holder and secured by a metal 
ferrule. A tube of spring metal closed at one end and slotted is 
fitted to pass over the ferrule and enclose the blade. Other methods 
of combining the knife with the holder are described, (Void, the 
patentee having neglected to jile a specijication. March 19, 1883). 


1455," Safety Electric Switch: C, J. Wharton, Lon- 
don. (2d.}—By means of a trigger spring and tumbler or spiral 
spring the switch can only be left in its extreme positions, and 
either break or make the circuit. (Provisional protection not 
allowed. March 20, 1883). 


1457." Portable or Removable Conservatories, 
Greenhouses, &c.: E. H. Harris, London. (2d.}—The 
separate parts are secured to the wall by staples or eyebolts. The 
top slides on the ends, and is operated by a chain and weights. 
The sides are secured to the ends by thumbscrews. The joint 
against the wall is made water-tight by means of india-rubber. 
(Void, the patentee having neglected to jfile a specification. March 
20, 1883). 

1466. Machinery for Spinning and Doubling Cotton, 
Wool, Silk, &c.: A. Higgins, Salford, Lanc. (2d.)— 
Relates (1) to arrangements for imparting rotary motion to the 
spindles ; (2) to the collar or bolsters for supporting the spindle. 
“Currents of electricity are employed for imparting rotary motion 
to the spindles.” (Provisional protection not allowed. March 20, 

3). 


1470, Pumps Chiefly Designed for Use in Ships: 
A. Russell and F. Curtis, Newburyport, Mass., U.S.A. 
[6d. 9 Figs.]}—The cast barrel is bored out and lined with sheet 
brass bent around and inserted in the barrel, and expanded and 
pressed against the inner surface by means of rollers or burnishers. 
The diameter of the pump is greater than its length. The body 
of the standards and the crossbar of the bucket and its bale are 
cast in one piece, The bale is provided with a V-shaped edge 
bearing in a V-shaped groove in a half-beam, (March 20, 1883). 


1472." Prope: Cars or other Vehicles by Electri- 
city, &c.: P. R. en, London, [4d.}—The motor is caused 
to drive the countershaft or axle itself by means of ropes passing 
over pulleys on both axles. The pulleys are formed with grooves 
of asuitable angle to grip the rope. Each pulley is made in two 
pieces, one piece carrying the sides which form half the groove, 
the other piece carrying the sides forming the other half, these 
two pieces interlocking all the way round by means of fingers 
engaging one with the other. The halves of one pulley over which 
the rope passes are caused to approach each other, the diameter of 








the pulley where the fingers intersect becoming greater, whilst the 
halves of the other pulley over which the same rope passes are 
caused to recede from each other, diminishing the Santen thus 
keeping the rope tight and altering the speed ratio. The pulley 
may be actuated by a lay shaft having an arm at each end causing 
respectively the two halves of one pulley to approach and of the 
other to recode. A slower motion is communicated to the wheels of 
the car at the moment of starting, by means of gearing which may 
be arranged to throw itself out either automatically or by hand 
when a certain speed is attained. A variable resistance may be 
inserted between the motor and generator at the moment of 
starting, or cells of the battery may be cut out. A friction clutch 
may be used to bring ‘he car gradually into motion, Two motors 
worked independently, or a motor having several armatures or 
several sets of independent coils on one armature thrown consecu- 
tively into circuit by the change of level in mercury contained in 
a U tube asthe gradient increases, may be employed. A brake 
consists of a disc of metal revolving between the poles of an electro- 
magnet, which is excited when required to put on the brake. In 
stopping the car an air pump for compressing air is thrown into 
gear by a clutch, and the compressed air is used to assist in start- 
ing the car. The accumulators or batteries for driving the car are 
fixed on frames which are lifted out by a derrick and instanta- 
neously replaced, the electrical connection being controlled by 
one lever or handle, and being in the form of spring catches. 
Refers to Specification 5899 of 1882. (Void, the patentee having 
neglected to fle a specification. March 20, 1883). 


1475.* Voltaic Batteries, &c.: J. Gray, Gateshead- 
on-Tyne. [2d.]—The carbon and zinc elements are separated by 
a porous pot, the carben is immersed in a solution of bichro- 
inate of potash, sulphuric aeid, water, nitric acid or nitrate of 
potash and permanganate of potash, or in a solution of nitrate of 
potash or equivalent nitrate and sulphuric acid, a much larger 
quantity of sulphuric acid being used than is usual. (Void, the 
patentee having neglected to file a specification. March 21, 1883). 


1476. Stopping Gear for Machinery, Specially Ap- 
plicable to Looms: . H. Beck, London, (W. Dawson, 
Paris). (6d. 11 Figs.]—The flywheel and driving pulley are 
fixed together and turn loosely on the driving shaft which carries 
acam formed with a tooth or stop and a recess to receive the 
friction roller of a disengaging lever pivotted on a centre fixed, 
say, onone of the arms of the flywheel. When an accidental in- 
crease of weight is produced, the cam is retarded and the roller 
leaves its recess in the cam, (March 21, 1883). 


1480.* Attaching False and Reversible Cuffs to 
Shirt Sleeves: F.S. Turner, London, (2d.)—The cuff is 
secured under the wristband at one end by a stud, and the 
other end is brought over and secured on the same stnd, and over 
these ends the free end of the wristband is buttoned and overlaps 
the cuff. (Provisional protection not allowed. March 21, 1883). 


1482. Apparatus for Measuring, Indicating, and 
Recording the Speed and Direction of Rotation of 
Shafts, Wheels, &c.: Sir A. C. Campbell, B ood, 
Renfrew, and W. T. Goolden, Lond (6d. 13 Figs.}—~ 
A screw carrying a nut is placed parallel to the face of the cone so 
that the periphery of the nut presses against the conical surface 
and revolves in an opposite direction to the cone. If either the 
cone or screw be driven at a constant known speed, the position o 
the nut will depend upon the speed of the screw orcone, whose 
speed is not constant. (March 21, 1883). 


1484. Nut-Locking Device: W. J. Brewer,London. 
[4d. 4 Figs.]—A thin plate of pliable but tough material is pierced 
with holes to fit over the ends of the bolts, and has slits cut from 
the lower and upper edges to points close to the nut forming 
tongues, which are prized over and lapped upon the nut when 
screwed home. The plate is secured whena single nut is used by 
a fixed stud, or by bending the plate. (March 21, 1883). 


1489. Apparatus for the Detection of Waste of 
Water from Water Mains, Pipes, and Fittings: G. F. 
Deacon, Liverpool. [6¢d. 3 /igs.|—Refers to his Patents 
937 and 4264 of 1873, 50 of 1875, and 105 of 1879. A permanent 
communication is made from each service pipe or main to some 
point accessible to the inspector when making his stethoscopic 
investigations. (March 21, 1883). 

1492. Construction of Union Joints: J. T. Garratt, 
London, (|6d. 9 Figs.J|—One portion of the joint consists of a 
tube provided with a collar and a nut sliding on the tube. The 
end of the tube is formed so as to interlock with the socket, and 
is thus prevented from turning with the nut, (March 21, 1883). 


1496.* Hand Drill and Tool-Hol Chuck: W. P. 
Thompson, Liverpool. (2. F. Hyde, Springjield, Mass., 
U.S.A.) [2d.]—The drill consists of a stem having right and left 
hand intersecting grooves. Two tubes are arranged to inclose 
the stem and slide one within theother. A coiled spring arranged 
with the tubes has its ends bearing against both tubes. Two loose 
nuts (right and left handed respectively) are sleeved upon the 
stem and are provided on their opposite and outer perimeters with 
ratchet pieces fixed to one tube. The tool-holding chuck com- 
prises right and left-handed nut pieces on one tube and a conical 
surface with a conical plug having a threaded bushing on the other 
tube, and a plug with threading bushing on the stem. (March 21, 
1883), 


1499.* Construction of Bath Chairs and Perambu- 
lators: A.W. J. Swindells,Manchester. (2d.)—The axis 
of the front wheel is mounted upon a central pivot and can be 
turned in either direction by parallel levers, a rod, and a lever at 
the back kept in position in a slot by springs. (March 22, 1882). 


1501. Application of Sto: e of Gas to Motors for 
Driving Tramcars or other Vehicles, and for Start- 
ing and Working Gas Engines, &c.:R.M. Marchant 
and T. Wrigley, London, [(d. 6 Figs.)—The gas is com- 
pressed and is applied to the propulsion of the piston of an engine 
cylinder before its explosion for the pu of propelling another 
piston in another cylinder. The pump for compressing the gases 
is also described and illustrated. (March 22, 1883). 


1502. Ventilating Appliances: W. P. Buchan, 
Glasgow. [10d. 33 Figs.|—Refers to his Patents 2102 of 1877, 
and 2745 of 1878. The uptake pipe of the ventilator is extended 
into the chamber of the cowl, whose sides are partially composed 
of perforated zinc or wire gauze, and guard plates extend from 
a point below the upper end of the uptake, upwards to the head 
of the cowl. A chamber in the cowl of the downtake is composed 
of perforated zinc and the downtake pipe projects into the 
chamber. Several other details and arrangements are described. 
(March 22, 1883). 

1504. Generators for Generating Carbonic Acid 
Gas or other Gases: J. McEwen, Manchester. 
(6d. 3 Figs.]—A three-way cock is placed on the underside of the 
generator, and is provided with an inlet pipe, on the top side of 
which is a charging vessel for receiving the whiting. An outlet 
pipe is placed on the outer end of the three-way cock, and is pro- 
vided at its end with a swivel syphon. The acid inlet pipe is 
fitted at its underside with a double valve in a glass vessel 
operated by a rod worked from a lever actuated by the rise and 
fall ofthe gas holder on the top of the apparatus. A spring is 
fixed to the side of the gas holder, and in its fall makes an electric 
contact, and causes a bell to be rung. (March 22, 1883). 
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1506, or Holding in Position S or 
Pivotted ows, Dam: , Ventilators, - 
Glasses, &c.: E. and J. M. Verity, Leeds. (6d. 
12 Figs.}—Notched, indented, or corrugated cheeks are formed 
on either the enlarged faces of either the pin or the hole in which 
the pin works. A similar duplicate cheek with indents fits into 
the _— fixed cheek, and can be moved sideways, (March 22, 
1883 


1508. Production of Stereo Plates for Rotary 
Prin’ Machines: A. Sauvee, don. (H. Marinoni 
and J. Michaud, Paris), [4d.}—The plate is cast with a bevel at 
at each end, and “‘ with a disposition of movable studs which keep 
the plate tight to the cover when opening the box,” but which are 
forced down by the action of the cover on the rest when thrown 
fully back. The plate is taken at once to a combined plate boring, 
and jet cutting machine. Movable stops in the boring machine 
allow of different sized plates being cut. (March 22, 1883). 


Steel: T mimths, pot venny, Mon. (8d. 12 Figs.|— 
el: T. , Mon. é 8. 
Refers to his Patent 1372 of 1881, in which is described a method of 
closing and opening the passage through the tuyeres by means of 
stoppers provided with pistons fitting in cylinders. The stoppers, 

istons, and cylinders are now omitted ; a sliding or rotary valve 

its against the rear end of the tuyere and works within a blast box 
fixed on the outside of the converter. Referring to the illustra- 
tion, the valve g fitting against the rear end of the tuyers c, and 
provided with a small central hele, is mounted on an axis and 
works within the chamber e. The flanges of the chamber e are made 
large enough to be fixed around a margin of a large hole formed 
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in the converter shell, so that by removing the cover of the 
chamber e the blocks i receiving the tuyeresccan be removed, and 
the tuyeres can be removed by a smaller cover fitted with a hinge 
joint as shown. The valves g are operated by levers connected 
tochains j, passing around the converter, Small holes in the 
tuyeres c permit a slight blast when the main blast is shut off. 
The tubes is screwed in a tapped hole in thecover of the chamber 
e, and serves as a sight hole, and also for pressing the valve g up 
to thetuyere .In lieu of removing the cinder through the charging 
aperture b, small holes m at different levels are provided. The 
tuyeres ¢c are made somewhat longer than the blocks i. (March 22, 


1511. Valves: B. W. Davis, London. [6d. 7 Figs.|— 
A plate or diaphragm valve is fixed to a spindle passing through a 
cover and can be rotated with the said spindle. The spindle is 





provided with a crosshead by which it is rotated and which also 
serves to indicate the position of the valve. The illustration shows 
a valveina T pipe. (March 22, 1883). 

1512.* Mouth Organ: H.J.Haddan, London. (0. 
Zabekow, Berlin). {2d.)—The instrument is operated by the 
breath of the performer (like a flute), but the different sounds 
are produced by means of a travelling music sheet moved before 
air-openings by means of rollers actuated by hand. (March 22, 
1883). 


1513. Pavements: R. M. London, [2d.)— 
Molten iron or steel is combined with granite stones, iron slags, 
clinkers, &., the materials being “‘ grouted” and held together 
by the cast metal. Grooves may be formed in the stone slabs, 
and be filled with molten metal. (March 22, 1883), 


1514.* Apparatus for Warming “ Explosive Stores” 
and other Buildings: W. Whittle, Whitehaven, 
Cumb. ([2d.]—A vessel is provided with air tubes and with an 
inner vessel filled with unslaked lime, and provided with a small 
hole oar which water passes from the ‘outer vessel. h 
22, 1883) 


1517.* Apparatus Intended to Multi a Pattern, 

Design, &c.: H.Walbrodt and W. Wolff, Copenick, 

[2d.]}—By means of, say, five mirrors, the pattern is 

roduced five times in close contiguity so as to enable a person to 
udge the effect. (March 22, 1883). 


1519. Pubvertsing snd Treating Diamondiferous 
Ore, &c.: A. J. Struthers, Glasgow. [6d. 7 Figs.j}—In- 
stead of mw gay | the ore tothe action of steam or hot water alone, 
as descri in Specification 4104 of 1881, the ore is acted on by 
heated air or by the hot products of combustion of a furnace either 
alone or in combination with the use of water or steam. Several 
modifications of apparatus for effecting the above are described. 
(March 22, 1883). 


1520. Steam Boiler and other Furnaces: S. Schu- 
man, Glasgow. (6d. 8 Figs.|—A swivelling angled or curved 
division plate is fitted within the back of the ashpit on a horizontal 
axis below the firebarsin front of the back wall.§ The lower edge 
is curved so as to reach the back wall to forma le for the 
ashes and clinkers, and can be tilted to deliver the ashes tothe ash- 
pit. The upper edge is curved so as to reach nearly to the firebars 
to admit air to the chamber formed between the upper part of the 
division plate and theback wall. A considerable portion of the air 
is led from this chamber through ducts fitted behind the bridge. 
(March 22, 1883). 

1521. Steam Lubricators: P. Jensen, London. (J. 
Rudolph, Stockholm). (6d, 7 Fiqs.|—A pipe connected to the 
part to be lubricated is provided; with a cock plug having a lateral 





apefture communicating with the pipe. An oil reservoir forms 
the case of the cock and is provided with a charging funnel, an 
eduction cock for condensed water, and a pipe extending from the 
centre of the reservoir to nearly the circumference, and which can 
be put in communication with the interior of the cock plug and 
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the part tobe lubricated. Referring to the illustrations, if the re- 
servoir C be turned on the plug B from the position shown in 
Fig 2, until the pipe L is vertical, a through communication be- 
tween the reservoir and the part to be lubricated is established, and 
if the reservoir ¥e rotated further (in the same direction) the quan- 
tity of oil delivered will continually increase until the pipe L is 
horizontal. An index finger is ‘provided to show the position of 


to earth. For cables a copper or other metal wire is wound upon 
each conductor for several centimetres of its length, and is ingu- 
lated at that part which comes to the outside of the cable, and 
connected to earth. Referring to the illustration, an elevation, 
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the edges of the metal band ABCD p ted to the conduct 


may be serrated. This apparatus may be attached to each sup. 
porting post. (March 24, 1883). 


1539." Pulsometers: P. Dunlop, London. [2d.)—Re- 
lates to the admission valve and steam passages or nozzles in the 
neck of pulsometers, to combining three or more pump chambers 
all controlled by one steam admissicn valve and ports, to the 
suction‘and delivery valves, and to bining pul ter chambers 
with one steam valve, sothat one or more chambers draw and the 
others force the water. (March 24, 1883). 


1541. Electric Batteries, &c.: H. H. Lake, London, 
(Radiguet et Fils, Paris). (6d. 17 Figs.}—Points, tongues, sharp 











the pipe L. (March 22, 1883). 


1522. Trea Se je ang Sewage, Repeats to 
Obtain er See : J. H. ‘Kidd, rexham, 
Denbigh, and T. J. Barnard, London. (6d. 3 Figs.)— 
The sewage is run into tanks to settle and the supernatant liquid 
run off. The sludge is then removed from the tanks and spread 
on a floor so as to be drained and dried in the sun or in a steam 
drying chamber. This may be mixed with nitrogenous matters or 
hydro-carbon oils and carbonised, the residium being used for a 
manure or mixing with mortar. (March 22, 1883). 


1525. Cartridge Boxes and Carriers for Use with 

e Guns and Mitrailleurs: G. Pitt, Sutton, 

Surrey. (G. V. Fosbery, Liege, Belgium). [6d. 5 Figs.)—The 

boxes are constructed so that when taken to pieces they form 

handy cartridge carriers, which, if used with magazine guns, form 

for the time, parts of the magazine, or for machine guns, parts of 
the feeding apparatus. (March 22, 1883). 


1526. Apporetns for Checking the 
Amount of Fares Paid by Passengers, &c,: T. A. 
Silverwood, hton. (6d. 8 Figs.}—The number of 
passengers who enter and leave a vehicle is automatically registered 
upon a suitable tape or band by the weight of the passenger de- 
pressing two steps at the entrance. The registering only takes 
place when the steps are successively depressed, the depression of 
one step blocking the action of the other. A second arrangement 
marks the stages upon the tape. (March 24, 1883). 

1527. Knitting Machinery: F. and 8. Keywood, 
Nottingham. (lod. 21 Figs.) the hose and half hose are made 
of one continuous process on a straight bar knitting machine in 
which the needles are fastened and carried by needle bars, by 
retaining on their respective needles the loops of the instep, while 
the half-heels are being made on each side ready to commence 
making the foot. This specification cannot be satisfactorily 
abridged within the space at our disposal. (March 24, 1883). 


1528. Flexible Wheel Bases or Lg weegite og 
of Railway and other ee T. Slater and S. 
Owen, London. (E. Kiebitz, Charlottenberg, Berlin). (6d. 
6 Figs.]—The end axles are placed on an underframe separated 
from the principal frame, and attached thereto by a bolt forming 
an axis of motion. The draw bar has as much lateral space on the 
principal frame, as is required for the traverse thereof caused by 
the play of the underframe. The load is transmitted to the 
_— by links attached at the four corners. (March 24, 


Number and 


1529. Skates: W.P. Thompson, Liverpool. (F. H. 
Ba , Springfield, Mass., U.S.A.) (6d. 12 Figs.}—Relates to 
means for imparting the requisite motion to the sole and heel 
clamps of a skate, and for forcing the clamps against the heel and 
sole of a boot, and retaining them in a locked position; to 
connecting the screw rod of a skate with the heel clamp, and to 
the heel clamp and its supporting parts. (March 24, 1883). 


1530.* Utilisation of an angeeret Natural Fibre 
in the Manufacture of Paper, Papier-Mache, &c.: G. 
Johnstone and J. Molony, Belfast, (2d.|—The fibres of 
the botanical family Crucifere, especially those of the order 
Brassice are employed. (Provisional protection not allowed. 
March 24, 1883). 


1531. Jacquard Apparatus: J.Chapman, Notting- 
ham, (6d. 4 Figs.J}—-The cylirders or barrels and the = 
sleys for Jacquard apparatus are formed by longitudinally placing 
wires or rods on rectangular or other shaped plates carried on an 
axis. (March 24, 1888), 


1532. Automatic Flushing A 
Boothby, Kirkcaldy, Fife. [4d. 





tus: A. C. 
Figs.}—A buoyant 


sluice valve is held down by catches connected by toggle joints to | W. 


@ float, the ascent of which releases the catches. A cataract 
Fey and piston are employed for governing the descent of 
e sluice valve. (March 24, 1883), 


1533.* tus for Grain, Salt, &c.: 
H. Holt, wtenstall, Lanc. (2d.)—The grain is brought 
to the foot of an elevator by the scraping action of the underside 
of an endless belt mounted on wheels. (March 24, 1883). 


1535.* Window Frames, Skylights, &c.: J. Booth, 
Bolton. (2d.)—The glass is fixed in plain |. or T iron or T 
shape in cross section with putty. The web or flange of the bars 
is notched so as |to slide on the flat web or flange of the bar to 
which it is secured. (March 24, 1883) 


1536,.* Looms: T. Taylor and J. Whittaker, Oldham. 
{2d.}—On the bottom or ny pee shaft is mounted a disc carryin 
on its periphery a number of antifriction bowls carried on pins an 
employed to actuate the treadles whose free ends are connected 
to spiral springs whose upper ends are connected to the loom 
frame. (March 24, 1888). 


1537.* Bicycles, Tricycles, &c.: G, Allix, London. 
[2d.}—The wheels, by means of a jointed supplementary tyre, lay 
down their own bearing surface. The internal portion of the 
nave is provided with a recess and stud” corresponding to a stud 
on 4 collar on the axle. Relates also to jointing the framework to 
the axle — and to making the backbone and side frames in 


pieces. (March 24, 1883). 
1538. Electrical Conductors or Cables for Tele- 
phoni : Lake, London. (C. de Caze- 


c Purposes : H. 
nave, Verviers, Belgium). (6d. 8 Figs.|—Conductors: An “anti- 


inductor” consisting of a metal frame is arranged around over- 
head conductors without touching them, but in close enough 
proximity to receive the current induced therein, and is connected 





projections of any form, wires or fibres, metallic or non-metallic, 
are applied to the positive elements of batteries, and have for 
object to facilitate the formation and liberation of bubbles of 
hydrogen. Referring to the illustrations, groups A of 
very fine wires (say .1 mm. in diameter) of pure platinum or nickel 
are fitted in the carbon or metal (unattackable by the acid) plate B 








_F 


in a similar manner to the wires of an ordinary orush, Several 
otherfforms of wires and projections are also shown in the drawings 
attached to this specification. In one arrangement of battery, 
fragments of zinc are immersed in mercury contained in an 
elongated water-tight receptacle, and the positive elements (con- 
structed as described above) are suspended vertically above the 
negative element. The exciting liquid consists of ‘‘ water acidu- 
lated or saturated with hydrochlorate of ammonia.”’ The batteries 
are combined in one case, each battery forming a kind of drawer, 
(March 26, 1883), 

1542. Pans or Boilers to be Used in Mel! Pitch, 
&c.: J. B. Stewart, Liverpool. (6d. 6 Figs.)|—The pans 
are so constructed that the heat acts on the substance being 
melted mainly at some distance above the bottom of the pan. 
(March 27, 1883). 


1543.* Calendars: J. C. Birkenhead, (2d.)— 
Consists essentially of a stem or pillar acting as a date carrier, a 
projection or foot for showing the month, and a base for indicat- 
ing the day of week, made solid or hollow of artificial stone, con- 
crete, metal, wood, or paper-m&ché. (Provisional protection not 
allowed. March 27, 1883). 


1547. Machinery Used in the Manufacture of 
iy Bags: T. and J. Bibby, J. and W. Baron, and 
J. erden, Burnley, and W. on, Rochdale, (6d. 7 
Figs.]—The paster roller is actuated from one of the moving parts 
of the machine. Templates of various sizes are inserted between 
a pair of adjustable rods to determine the width of the bag. A 
cutter revolving at right angles or crosswise of the machine is 
employed to sever the bag, The cutter and creaser are actuated 
from one shaft, the d of which is adjusted to determine the 
length of the bag without affecting the draw rollers. (March 27 
1883). ; 





1548. Manufacture of Materials Suitable for being 

the Process of Mordanting or Sizing 
Pabrics, &c.: C. F. Cross and E. J. Bevan, London. 
(4d.]—Solutions in which wood and other vegetable substances 
have been boiled are treated with sulphurous acid and then with 
gelatine or alb The pound formed is soluble in sul- 
phites, alkaline salts, and alkalies. (March 27, 1883). 


1549. Shears for Clipping and Trimming Horses’ 
Tails, &c.: T. W. White and F. Awdas, London. ([2d.) 
pair of shears are composed of two hook-shaped knives jointed 
together, the handles being bent at an angle to the blades, 
(March 27, 1883). 


1550. Brewing Apparatus, &c.: W. and T. 5S. 
Bucknall, Kidd ter. (6d. 2 Figs.}—The converting 
and circulating is effected by the direct action of the steam upon 
the wort. (March 27, 1883). 


1552. Apparatus for Aerial Navigation, &c.: B. 
. Maughan and 8. D. Waddy, London, [10d. 16 Figs.) 
—The engine is constructed with two annular parts or wheels 
fitted together and, inclosing between them a channel containing 
valves and abut ti ted by gunpowder or other ex- 
plosive. The propellers of the aérial machine are arranged 80 
that one-half will revolve in the opposite direction to the other 
half. (March 27, 1883). 


1553. Metalsand Alloys or Mixtures of the Same: 
J. Lewthwaite, Halifax. ([4d.)—Titaniferous iron or steel 
sand is added to or employed with the molten metals. (March 
27, 1883). 

1556.* Electrical Accumulators: H. E. Newton, 
London. (D. Monnier, Paris). (2d,)—Secondary batteries: 
Lead and zinc are mixed in suitable proportions and formed into 
plates, The plates are then subjected to electrolysis, or to the 
action of an acid :which eliminates the zinc leaving the lead in a 








porous state. These plates may be employed for the positive or 
negative plates or for Poth. (March 27, 1883). 
1557.* Process for the Production from ite 


and Analogous Substances of Carbon, Dyes, &c,: 
5. W. Gatehouse, Bath. (2d.)—The lignite is treated with a 
solution of a silicate, and is then distilled at a dull red heat. 
The residuum is ground to powder. The gaseous products given 
off are passed into dilute 2 moored acid, and then through a series 
of tubes surrounded by cold water to a second receiver. (March 

, 1883). 

1558. Lock-Nuts: E. and A. E. Gibbert, Dundee. 
{6d. 4 Figs.|—The lock-nut is formed with lugs or a flange upon 
its bearing face, and adapted to fit into or over recesses, grooves or 
projections formed in or upon the fish-plate. (March 27, 1883). 


Machinery for Automatically Opening and 
9 ng Shutters of Hoists 


1559. 
Closing or Working the Doors or 
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or Lifts: J. Stones, Ulverstone, and T. Kirby, 
Barrow-in-Furness, (10d. 12 Figs.}—The shutter doors 
are actuated by means of toothed wheel or other gear operated 
from the cage in such a manner that the cage opens the shutters 
on approaching a landing, and closes them on leaving. A toothed 
rack on the cage operate wheel, chain, or other gear connected 
to the lift well, and shutters. (March 27, 1883). 


1560. “Pulsometer”’ Steam tm ta &c.: J. E. 
Hodgkin, London. (M. Neuhaus, Berlin). (6d, 20 Figs.J)— 
The water valves are constructed of flexible materials, and are pro- 
vided with stiffening bars or a in such a manner that when 
the valve bends or yields to the pressure of the liquid it assumes 
the form of a segment of a hollow cylinder, The valves are sup- 
ported in guides and rise bodily until they come in contact with 
adjustable stops when they bend and enlarge the area of the 
passage for the liquid. Referring to the left-hand side of Fig. 1 
and to Fig. 2, the valve a rises between the two pendent forks or 
slotted arms b. The right-hand side of Fig. 1 shows the two slotted 


be 


Fig. 




















guides ¢ for the valve a fixed to the bottom of the valve 
chamber. The valves, for effecting the steam distribution of pul- 

ters, are ted to an oscillating carrier or tumblers by 
ball-and-socket or “universal” joints. Referring to Figs. 3 and 4, 
the valves g are ted to the tumbler A by a ball-and-socket 
joint. The tumbler 4 is formed with a Y groove “on its underside 
resting on knife edges i, The knife edge is shown mounted upon 
a removable plate I, and the upper part of the casing is divided 
horizontally by the diaphragm. The passages for injecting the 
water into the chambers of the pulsometers are provided with a 
7 plug, so that they can be readily cleaned out. (March 27, 








1561. Fluid Meters and Re: Apparatus to 
be Used therewith, &c.: wer 2. yy (J. 
Thomson, Brooklyn, and C. C. Barton, New York, U.S.A.) (1s. 4d. 
45 Figs.}—Consists (1) in constructing a piston meter with a cylin- 
drical shell, within which is arranged a filling and collapsing lining 
both operating freely without contact with each other ; (2) in 
arranging a spring valve action in combination with a positive 
valve action in such a manner that the motor springs shall also act 
as retaining springs until the instant that a reversal of the valve 
movement is required ; while the positive action shall not be 
operative — in the event of a failure upon the of the 
motor springs to actuate the valves: the valves are provided with 
a yielding annulus set in and projecting slightly from the face of 
the valve, and the valve seats are formed with V-shaped annular 
grooves. Relates also to the construction, location, and operati 
of the valves; to the construction of the valve chamber; to a 
compound cylinder and compound coacting pistons, each end of 
the cylinders and pistons being set eccentrically to each other at 
opposite sides of a septum wall to the registering apparatus. This 

pecification tains 30 pages of description and 32 claims, 
(March 27, 1883). 


1563. A tus for the Ventilation of Railway 
Tunnels: E. Walter, Tangley, Berks. (4d. 2 Figs.J—A 
channel provided with apertures at suitable distances apart is 
arrang re ope y within the tunnel beneath the roof, and 
is connected by a conduit toa powerful exhaust fan. (March 27, 


). 


1566." Ap tus for Cleaning Knives, &c.: R, 
Wallwork, pe (2d.])—The two surfaces of two 
boxes are pressed together against the resistance of helical springs 
by screws, and their surfaces are covered with felt or leather, or 
india-rubber. The upper box receives 'the cleaning material, and 
has aslit above the felt, the knife being passed between the two 
surfaces, (March 28, 1883). 


1567. Apparatus for Preventing Down-Draught in 
Chimneys, and for Ventilating ‘Railway Carriages, 
&c,: W. Lord, Middlesbrough. (6d. 6 Figs.)|—One or 
more concentric bands or rings, partly overlapping each other, 
surround the upper part of the shaft; the shaft top, and each ring 
are furnished with a number of inclined blades fixed to the 
exterior of the top and ring, and passing into the spaces between 
the overlapping parts. A plate covers or partly covers tle top, 
and is supported a short distance above or below the uppermost 
ring. (March 28, 1883). 


1568. Construction of Saddles or Seats for Bi 








cles, 


Tricycles, and other Velocipedes and Back ts 
for e: J. B. Brooks, B gham, (6d. 16 Figs.)— 
The upper part of the saddles are constructed of a series of links 
secured to plates, levers, and 


> connected to the base or 
frame and leather covering. e rod carrying the back rest 
works in a socket at the rear end of a slotted plate attached to 
the underside of the base. (March 28, 1883). 


1569. In Metal to Represent Sculpture, 

c.: A. {2d.)—A mixture, consisting of 
Mendon white dissolved in water, glue made from leather cuttings 
and clear size, is heated to the boiling point and poured over the 
well cleaned and dried ornamental metal work, being kept on by 
strips of rolled beeswax. When cool the surface is burnished and 
the fillets and veins made to appear in the natural colour of the 
metal. (March 28, 1883). 


1571. Firearms and Cartridges and Wads for the 
Same: H. Pieper, Liege, Belgium (6d. 17 Figs.|—The 
ignition of the cartridge is effected by electricity either by a spark 
or by incandescence, the electric circuit being broken at two or 
more places except at the moment of firing. A metallic pin pro- 
jects inwards from the centre of the base of the cartridge, and the 
wads of insulating material each carry at their centres a metallic 
eyelet to slide on the rod and at the circumference a contact piece 
to make contact with the interior of the case. (March 28, 1883). 


1572, Fulling Machines for Fulling Woollen Fabrics, 

: A, Rog ' [6d. 4 Figs.}—The fulling is effected 

by the alternating friction of the stuff, which is at the same time 

pressed on its two faces by plates or tables movable longitudinally 

and transversely, and provided wlth grooves or ridges. A”grooved 

india-rubber cover is preferably used for the endless table. 
(March 28, 1883). 


1573. Shuttles: T. Brooks and T. Tweedale, Craw- 
shawbooth, Lanc, [6d. 22 Figs.|—The shuttle peg is formed 
of one or more pieces with the top spring secured to it near the 
son and curved tohold the copsecurely. A hole is made in the 

ead of the peg, and the spring is extended and bent, and its end 
passed loosely through the hole. When the peg is shut, the loose 
end of the spring bears against the spring or bottom plate at the 
base of the peg, and raises the top spring. By putting the cop on 





the peg, the middle of the spring is pressed flat upon the peg. 
(March 28, 1883). 

1574. Lavatories, Baths, Water-Closets, Sinks, &c.: 
A. F. Morrison, Manchester. [6d. 16 Figs.J|—The basin 
is formed of a D shape with the straighter side to the front, a 
flange being formed round the under edge of the basin to conceal 
the joint between it and the frame. The supply tube is constructed 
in one piece with the basin and a stand-pipe. Relates also to the 
waste valve pull, to a portable folding spray, and to mixing box 
taps. (March 28, 1883), 

1576. Electro-Magnetic Prin Telegraphs: W. 
P. Thompson, Liv 1. (H. Van Hoevenbergh, Elizabeth, 
N.J., U.S.A.) (6d. 3 Figs.]|—The type wheel is caused to advance 
normally through consecutive arcs, each subtending three charac- 
ters. When any one of the characters thus skipped is to be printed 
the wheel is brought to rest upon an adjacent character thereto, 
and one or other of two devices is brought into action, which 
mechanically imparts to the wheel a supplementary movement in- 
dependent of its shaft and in the required direction and extent to 
bring the desired character into exact position, (March 28, 1883). 


1578,_ Furnaces for Calcining or Burning Cement: 
P. M. Justice, London. (C. Dietzsch, Malstatt, Germany). 
(6d. 8 Figs.J|—The furnace is made with a withdrawing or cool- 
ing chamber, a calcining or burning chamber, and a heating 
chamber, the two latter being placed in different vertical planes 
and connected by aneck. The material descends from the heat- 
ing chamber to the calcining chamber, and afterwards to the 
cooling chamber. (March 28, 1883). 


1579.*_ Construction of Underneath Fired Hori- 
zontal Boilers: P. Jensen, London. (W. Tesch, Stock- 
holm). (2d.}—The underpart of the boiler lying between the 
lowest row of tubes and the bottom is extended beyond the front 
of the boiler in the form of a chamber, which is properly stayed 
inside, and is wide enough to entirely cover the front part of the 
dead plate. The front part of this chamber is closed, and provided 
with a blow-off cock. (March 28, 1883). 


1584, dope for the Distillation and Purifica- 
tion of Glycerine: F. J. O’Farrell, Dublin. [6d. 1 
Fig.|—Refers to Specification 3284 of 1881. The glycerine and 
aqueous vapours, after they have passed over from the still, are 
conducted through a condenser consisting of a series of tubes, 
around which water circulates at about a temperature of 100 deg. 
Cent., which = is maintained by the passage of the 
vapours through the tubes. The glycerine is condensed and re- 
ceived into a receiver placed underneath. A second vessel can, 
by means of a tap, be brought into action to receive the pure 
glycerine in case crude glycerine should pass into the first vessel. 
A second condensing chamber is provided beyond the first. A 


constant vacuum is maintained in the condensers. (March 29, 


1883). 
1585. Henting_ 4 

and other Use: W. P. snemmpeen, London. (C. Launay, 
Paris). (6d. 4 Figs.)—The air for warming rooms is 
through a chamber wherein it comes in contact with the flame 
issuing from a series of gas jets in which the gas is mixed with air 
sufficient for its combustion ; the nozzle from the gas supply pipe 
leads into a chamber furnished with a number of apertures. 


(March 29, 1883). 
1586, Apparatus 


paratus {for Domestic, Hotel, 


for Dat: and Stamping Rail- 
5B. - 


way and other Tickets: J. Edmondson and J. 
Carson, chester. (6d. 10 Figs.j—In hand nippers for 
ticket collectors, a loose bracket is secured to the jaw, and is 





provided on its inner side witha slot in which sharp metal types 
are fitted and held. The type closes upon a strap ef leather. In 
a dating or stamping press the sharp metal type are held in a box 
secured to a vertical lever. The inking roller is automatically 
guided and brought into contact with the type at each stroke. 
(March 29, 1883). 


1587. Apparatus for Coupling and Uncoupling Rail- 
way C es: J.T. Leighton, Edinburgh. (8d. 6 Figs.) 
—The coupling comprises an iron box made in one or more pieces, 
and to the box is attached a link which attaches itself to the hook 
of the opposing carriage. The link is sufficiently deep to adjust 
itself to the different heights of the carriages and is held in position 
by a lateral spring. The hook is horizontal and protrudes from 
the side of the box opposite to that on which the link is placed, 
and is secured when closed by a movable block placed inside the 
box. When the hook goes back into its place, it releases and is 
secured by the block which falls by its own weight and is raised by 
levers. The hook is formed with an extension which, when the 
hook is open, serves to keep up]the block and also to shut the 
hook by means of the link of the opposing carriage. An auxiliary 
hook may be provided for attaching carriages fitted with ordinary 
coupling chains. (March 29, 1883). 

1 ‘" -Sp: Machinery: E. de Pass, 
London. (J. Imbs, Paris). [2d.)—The traveller is made in the 
form of an arm branching out from the ring, and bearing against 
the bobbin. It terminates in an eye age some little distance 
from the centre of the mechanism. e ring is formed witha 
double groove. (March 29, 1883). 


1589. Blue Colour to be Used as a Substitute for 
Indigo for Dyeing Cotton, Wool, and Silk: W. H, 
F) ce,London. (A. F. Chernais, Rouen, France). [4d.)— 
e induline base is converted into an acetate, a sulphate, or a 
chlorhydrate, ora chlorate by means of the direct action of either 
of the appropriate acids to form the compound, and the addition of 
blue of nitrosodimethyl-aniline, or of anilineor rosaniline, or a 
violet of methylaniline and iodine of ethyl. The process of dyeing 
consists in converting the greyish colour by means of aniline salts 
and a salt of chromium, and converting this into a greenish foam 
by means of tannate of tin, and afterwards passing the material 
through a bath containing a salt of chromi (March 29, 1883). 


1591. Automatic Self-Acting Peyronie for Feed. 





ing and Delivertng Sheets of Paper to and from 
“Platen” Printing es; A. Godfrey, Stock- 
port. (6d. 5 Figs.)—Grippers or a series of grippers act singly 


or in continuous succession, and take hold and feed separate 
sheets of paper direct from the feeding board on to the platen 
surface, and from thence to the receiving board whereon the 
sheets are released. (March 29, 1883). 


1592. Stoves: L.C, Besant, Greenock. (Sd. 28 Figs.] 
—Consists essentially of a firegrate or basket, with an enclosed 
fuel chamber above, and an outlet flue below, the fire being 
adapted to burn downwards. An air-chamber heated by the fire 
gases supplies heated air for combustion. The height of the 
grate is regulated by suitable valves. (March 29, 1883). 


1593. Steam Traps: J. Gillies, Glasgow. [6d. 2 Figs.) 
—The inlet opening ina close vessel communicates with the steam 
pipe, from which the condensed water has to be drained. An 
openjfloat or light vessel is filled within the close vessel, there being 
sufficient space between the two to contain water for floating the 
inner vessel. The bottom of the close vessel is fitted with an 
outlet tube passing through the bottom of the float and fitted at 
its upper end with a duplex valve, the seats of which are carried 
by a tube attached to a float. (March 29, 1883). 


1594, Oil Lamps: A. Chamberlain and G. Hook- 





ham, Birmingham, [6d. 10 Figs.|—A fan is employed for 
supplying a current of air to the flame, and consists of a light rota- 
ting horizontal circular disc having vanes on its underside and 
working over an annular disc so as to deliver a horizontal radia- 
ting current of air. The lower part of the dome or deflector is made 
of glass and the upper part of metal and a reflector is combined 
therewith, the shadow cast downwards by ordinary domes being 
diminished. (March 29, 1883). 

1596.* Ice-Making or Refrigerating Machines or 
Apparatus: J, H. Johnson, London. (7. Kose, New 
York). (4d.]}—Comprises an absorber or condenser, a transmitter, 
@ vacuum pump with a cold water jacket and a gas delivery 
chamber, a force pump for circulating ammoniacal liquor, and 
another for brine when used, a refrigerator and a valve to retain 
and regulate the pressure in the absorber and the engine for driv- 
ing the pumps. (March 29, 1883). 

1597. Wire Fencing, &c.: W.J. Smith, Inverness. 
{6d. 22 Figs.]—The objects are to strain or tighten and hold in 
check the wire ropes by utilising the straining posts as the axes 
on which the winder may be rotated ; and to securely attaching the 
strand spiked and barbed wires to the uprights. (March 29, 1883). 


1598.* Reservoir or Fountain Pens: B. 8. Cohen, 
London. (G. A. Ogle, Baltimore, Maryland, U.S.A.) (2d.J)—A 
tongue shaped similarly to the pen extends from the lower end of 
the reservoir to nearly the point of the pen and covers the slit. 
The stopper in the end of the reservoir is pierced with a number 
of small holes. (March 29, 1383). 


1600. Fastenings for Gloves, &c.: F. J. Martin, 
London. (6d: 4 Figs.)—Consists in an inverted spring hook or 
arm being hinged or jointed at one end to the projecting sides of 
the lower portion or base of the hook. (March 29, 1883). 


1602. Utilising Slags Obtained in Dephosphorisa- 
tion of Iron: C. Pieper, Berlin, (C. Scheibler Berlin). 
[4d.]—Refers to Specification 5835 of 1882. The slags are treated 
with muriatic acid diluted less than heretofore, earthy phosphates 
mixed or not with phosphates of iron and manganese and silica 
being dissolved. The phosphates of iron and manganese are 
converted into phosphates of lime or magnesia. The iron and 
manganese are recovered in the state of oxide with some com- 
pounds of lime and magnesia. (March 30, 1883). 


1603. Cutters Employed in Boring Machines: J. 
Wade, Halifax. (6d. 10 Figs.j|—The steel forming the 
cutter is bored through the centre witha taper hole, and is then 
cut into two equal lengths’and placed in a slot in the cutter bar, and 
held against a boss on the bar by an adjustable washer and nut. A 
set screw passes through the bar and enters the taper hole and 
forces the cutters out endwise. (March 30, 1883). 


1606. Spring Scales: C. Pieper, Berlin. (F. Ubdrig, 
Moabit. Bertin), (6d. 4 Figs.|—The balance is provided with 
two or more springs arranged so that they will come into action 
successively as the load increases. (March 30, 1883). 


1609. Fire and other Alarms: I. Thomas, Aberdare, 
Glam, (6d. & Figs.|—A bell is hung on a spring and held bya 
detent attached to acord stretched along the floors to give warn- 
ing of fires or across the window or doors to give warning of 
burglars, (March 30, 1883). 


1610.* Preventing the Entrance of Wind, Rain, or 
Dust under Doors, Windows, &c.: D. B. Gibson, 
Manchester, (2d.)—A weather board is laid in a channel 
across the door and is provided with a projecting pivot on which 
it turns at each end. A striking plate on the door comes in con- 
tact with a projection on the board and causes it to turn on its 
pivots and secure the door. (March 30, 1883). 


1614. Apparatus for Effecting Interchange ot 
Temperature between Liquids and Gases, &c.: J. H. 
Johnson, London. (J. 4. Saladin, Paris). (8d. 40 Figs.}— 
Air or gases are caused to pass through sieves or filters which are 
continually moistened by the liquid that is to be heated or cooled 
or evaporated. (March 30, 1883). 

1618. Electro- ets: A. M. Clark, London. (L. 
C. A. J. G. L’ Arlincourt, Paris). (6d. 2 Figs.|—This electro- 
magnet is especially applicable as a telegraphic relay and is a 
modification of the arrangement described in Specification 255 of 
1872. Referring to the illustrations a pair of oppositely polari 
pallets e are fixed on the same axis and play between pole-pieces 





Sfianddd'r ively. In the case of a weak current being passed 
through the coils ¢, the pole-pieces d and fare of like sign and the 
pole-pieces d! and f! arealso of like sign but opposite to d and /, 
and consequently there is no action in the pallets, but if a strong 
current is pa , these poles fand d will be opposite sign and also 
Jf‘ and d1 will be of opposite sign and the pallets will be attracted. 


(March 30, 1883). 

1619. Puddling Furnaces: J. Imray, London. (P. 
J. Dujardin and J. B. F. Fredureau, Paris). (6d. 6 Figs.j)— 
The object is to protect the bed of the furnace and its lining by 
circulation of water. Fig. 1 is a longitudinal section in G H, Figs. 2 

















pa 


' 
and 4 are transverse sections on C D and E F respectively, and 
Fig. 5 ina sectional plan on A B. Hollow bridges A and Bare formed 
at each side of the bed and connected atthe back by a hollow 
bridge C. A tank E is placed under the movable soleplate D, 
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and is supplied with the water discharged from A B and C, 
water is conveyed by branch pipes to the interiors of the hollow 
bridges, and from their upper part syphon pipes convey the water 
to the external trough used for cooling the puddling tools, each 
pipe being in the form of an inverted U. (March 31, 1883). 


1621. Machinery for posting ° Mills or 
Machines Automatically, and ds of 
the Sheaves supplied thereto: E, G. Rock, London. 
(H. Roxburgh, Marewhenua, and J, Crawford, Ngapara, N.Z.) 
{2d.]—The sheaf being placed in a feeding hopper, it is imme- 
diately pressed down by the revolving arms upon knives, the 
bands being cut and the straw liberated, and the revolving arms 
spread it in an even and thin layer upon a travelling canvas. An 
oscillating fork throws into the feed opening of the mill a regular 
supply, but if too large a quantity is brought forward the fork 
intercepts it. (March 31, 1883). 


1623. Electric Arc Lamps: F. M. Newton, Belfast. 
[6d. 5 Figs.}—Are lamps: A vibrating device—formed with 
elastic wires fixed in a foundation of metal, leather, or other suitable 
material after the manner of card filleting, which wires grasp the 
carbon or its holder when moving in one direction, feeding it 
forward, and slide over it when moving in the opposite direction— 
is set in vibratory motion by a make and break apparatus, when 
the are exceeds its normal length, and continues in vibra- 
tory motion until the are is reduced to its normal length. A 
fixed device, which may be similar to the vibrating device, op- 
poses the backward motion of the carbon, but permits the forward 
motion. Fig.1 is an elevation of one form of arc lamp. The 
iron tube A is wound with a fine coil of insulated wire B, arranged 
asa shunt around the arc. A tube C arranged in the axial line of 
and below the tube A acts as an armatureto A. Itis normally 
supported by the sheath E, and held away from A by a helical 
spring. A tube of non-magnetic material screwed within the tube 
C fits loosely within the tube A, and acts as a guide. Within the 
tubes A and Care fixed a number of elastic metallic fingers or 
feelers F converging towards the axial line of the tubes, the lower 
feelers F forming the vibrating device. The arc is struck by the 


valve allows steam to pass through a two-way cock, The lever of 
the cock is connected to a sleeve on a nut sliding on a screw- 
threaded prolongation of the governor spindle, and according to 
the direction of rotation of the governor (which reverses its direc- 
tion of rotation with that of the engine) the nut will be at one or 
other end of the spindle, and the steam will pass through the two- 
way cock to one or other of two sets of brake and reversing 











cylinders. To communicate the driving strain from a crankshaft 
running in fixed bearings to a carrying wheel-shaft running in 
spring pressed bearings, the bearing surfaces of the teeth of the 
toothed wheels are curved longitudinally to the axis so that they 
bear chiefly at their centres. These wheels are placed near the 
centres of their shafts. (March 31, 1883). 


1640.* Apparatus for Igniting Petroleum, Gas, or 
other Leman by Electricity: G. W. von Nawrocki, 
Beriin. (P. Richter, Potsdam, Germany). [2d.}—Consists 
essentially in arranging the burner of a lamp in connection with a 
jet from which hydrogen or other suitable gas is allowed to issue, 
and an electric current in such a manner that upon closing the 
electric circuit a spark passes and ignites the gas issuing from the 
jet, which in turn ignites the wick. (March 31, 1883). 


e 1659. Lead and Crayon Holders: J. H. Johnson, 





electro-magnet O, which draws down the lower carbon Pp ig 
a small spring which, when the lamp is extinguished, raises the 
lower carbon through a distance greater than the length of the arc. 
The current enters at I and passes to the tube Aand by the feelers 





aided if necessary by contaet springs) to the upper carbon, across 
the arc, to the lower carbon, electro-magnet O, rod I’, to the ter- 
minal Q. The shunt current passes from the lower feelers and 
sheath E tothe shunt coil B and terminal Q. On the passage of 
the current the arc is struck and the carbons consume and in- 
crease the length of the arc until the electro-magnet B overpowers 
the spiral spring when the feelers F are raised, slipping over the 
upper carbon and the contact between C and E is broken, the 
feelers being immediately forced forward, by gravity and the 
spiral spring, and feed the carbon forward. In a modifica- 
tion the vibrating device is fixed to a lever armature through 
which the circuit to the shunt magnet is normally completed, but 
which when attracted breaks the circuit. The spring may be re- 
— by an electro-magnet having its coils in the main circuit. 

igs. 2 and 3 show the construction of the vibrating device of 
lamp ; the points of the wires normally enclose a space rather less 
in diameter than the carbon, and when the carbon is passed through 
them from above they are deflected and form a series of toggle 
like arms which oppose a very slight resistance to its motion in one 
direction, but take afirm grip of the carbon when moved in the 
other direction. The diameter of the space is made variable by 
means of a screwasshown, (March 31, 1883). 


1625. Apparatus to be Applied to Steam Ships or 
other Vessels to ame or Minimize the Effects of 
Collisions: W. N. Smith and R. R. Swann, London. 
(6d. 4 Figs.J}—At the front of the stem of the vessel are two 
plates forming a Y, pivotted to each other at their fore edge, 
extending backwards, and resting in contact with the sides 
of the vessel. A weight sliding in a tube tends to hold the plates 
in contact with the vessel, and the pivot in the centre line of the 
vessel. (March 31, 1883). 


1628. Manufacture of Crucibles and other Vessels 
Suitable for Chemical and Metallurgical Purposes: 
J. C. Waterhouse, Wakefield, [2d.)—The material for 
their facture ists of a mixture of powdered aluminous 
fireclay, pulverised plumbago free from lime, purified asbestos, 
magnesia, quartz, and liquid silicate of soda. (March 31, 1883), 


1631. Traction Engines: W,. Wilkinson, Wigan, 
Lance. [6d. 9 Figs.}—In order to free the exhaust from admis- 
sion of visible steam or sparks, and to reduce the noise, the exhaust 
is led into receivers E, to intercept any condensed water and to 
serve as expansion chamber, and thence into a superheating 
chamber suspended in the furnace. A series of concentric rings 
are placed above the superheating chamber, and are each con- 
nected by a pipe to a duct leading to the superheating chamber. 
The rings are perforated at their upper sides to permit of the 
escape of steam. A vertical pipe passing up the centre of the 
coils serves for the escape of a portion of the exhaust, and regulates 
the draught. In another arrangement, an annular outlet or ex- 
haust pipe springs from the superheating chamber, the inner tube 
forming a heat funnel, and being provided with a conical mouth 
over the furnace fitted with a perforated plate to arrest the sparks. 
The annular exhaust pipe is surrounded by a pipe conveying away 
a portion of the hot gases from the furnace. The funnel above 
the delivery of the blast is airjacketted. The boilers for the tram- 
cars are constructed with one or more concentric rows of Feld 
tubes surrounding the uptake, enlarged in diameter below their 
necks, so as to closely approximate to each other to arrest the 
passage of cinders or sparks. In order to provide a governor 
which shall automatically control the Ady of the engine and 





actuate the brake and reversing gear, the sliding sleeve of a 
‘* Porter” governor is provided with a projection which engages, 
if the engine is going too fast, with an adjustable projection on a 
valve spindle and opens a valve, this valve being closed by means 
of a second adjustable projection when the engine stops. This 





(J. Reckendorfer, New York, U.S.A.) (6d. 5 Figs.}— 
A stem has an external screw thread on its end, and is bo cen- 
trally from the end to receive the lead. Metallic spring jaws 
normally standing apart are inserted in the hole in the stem, which 
is formed witha metal tube serving as a lining for the hole. A 
sheet metal conical clamping sleeve screws on the end of the stem. 
(April 3, 1883). 

1662, Folding Chair: E.Smith, London. [4d. 2 Figs.) 
—Consists of five pivotted side bars (two pivotted together form- 
ing a front anda back leg, a seat bar, an arm rest bar, and a 
back rest bar) and a strap connected to two crossbars and keeping 
leg bars suspended at such an angle that a projection on one 

s in a corresponding opening in the other, the intermediate 

r. The arm rest bar has a slot in which one pivot slides. 


(April 3, 1883). 

1671. Attaching Handles to Cutlery, &c.: G. T. 
Tuke, Sheffield. (6d. 7 Figs.|—A metal ferrule is soldered to 
the end of the knife blade and the end of the handle fits in the 
interior of the ferrule, the handle is perforated in one or more 
directions and grooved, pins being placed in the perforations. 
The interior of the ferrule is then filled with molten solder. 
(April 3, 1883). 

1677. Gas Motor Engines: C. D. Abel, London. 
(NY. A. Otto, Deutz-on-Rhine). [6d, 3 Figs.}—The power pro- 
duced by the bustion of a g charge is partially expended 
in compressing air during the outstroke of the piston, which air is 
allowed to expand again on the return stroke of the piston, 
this giving out the power previously stored up. Fig. 1 shows a 
sectional plan of one construction of engine. The pistons of the 
two working cylindersa and b are connected to parallel cranks, 
and between these is a third cylinder d having its piston connected 























by a pipe with acompressed air receiver, and by a rod with a 
crank diametrically opposite to the cranks of the other pistons. 
The cylinder d forces air during one stroke into the receiver, and 
the power is restored during the return stroke. Fig. 2 shows in 
sectional plan an arrangement in which the additional compressin 

cylinder is dispensed with. By means of the pipe A provid 

with a check valve, any loss of pressure in the reservoir due to 
leakage is made good. Fig. 3 shows an arrangement in which the 
effect is produ by the production of a vacuum, the additional 
cylinder d being provided with an outlet valve. (April 3, 1883). 


1697. Manufacture of Alcohol and Alcoholic Solu- 
tions of Colouring Matters, &c, : J. H. Loder, Leyden, 
Holland, (4d.)—Claims : ‘‘The use of catechines like morin- 
tannic acid quercetine, that of resorcine trinitro resorcine, ex- 
tract of orchella paste, mononitro phenols, mono amidophenols, 
trinitro phenol, aniline, nitric acid, arotates, iron salts, tulfo- 
cy tes, methylamines, ricinoleic acid, phosphate of calcium in 
a glucosic solution to obtain from them by the act of fermenta- 
tion colouring matters, vanilline, benzoyl, aldehydine, salicylalde- 
hydine, and to oxygenate the fusil oils during the fermentation.” 
(April 4, 1883). 


1731. A atus for Rapidly Heating a Small 
Quantity of Water for Shaving, de. : W. H. Williams, 
Birmingham. 





(6d. 4 Figs.}—Consists of a lamp supporting a 
removable vessel to contain the water heater with a cover carry- 
ing shaving brush supported axially in the water vessel, (April 6, 
1883). 


1736. o-Electric Machines of Pacinotti’s 
Sort: M. rez, Paris. (6d. 10 Figs.|}—Dynamo-electric 
genera‘or: The iron of the ring is made in two parts, and the coils 
or sections of the conductor to be placed on the ring are manufac- 
tured separately and apart by means of moulds. The coils having 
been made are slipped or passed upon the two parts of the ring, 











‘and the two parts are then connected so as to form a whole which 
presents no projection, no solution of tinuity in a magnetic 
point of view.” The gaps which remain at the points of junction 
are covered by winding on a conductor in the ordinary way, or by 
slightly opening out the coils already on the ring. The complete 
ring is formed of two sets of half-rings of plate iron, the half-rings 
of each set being superposed to make up the required thickness 
and the end of each alternate half-ring is arranged to pro ect 
beyond the intermediate half-rings. The half of each complete 
ring thus presents at its two ends, a series of teeth or projections 





fitting between pri soca g teeth on the other half, the whole 
being secured together by rivets. ‘It will be seen that as 
the coils are made apart, the thickness of the ring does not 
interfere with their manufacture. But when this thickness does 
not vary, a part of the space where wire might be placed is lost at 
the outer part.” To prevent this, as is shown in the illustra. 
tion, two sets of coils different in form, but having the same re- 
sistance, are placed on the ring alternately, the alternate coils 
being increased in the direction a b. (April 6, 1883). 


1737, i ey for Transforming Electric Cur- 
rents: M. Deprez, Paris. (6d. 5 Figs.|—The object is to 
transform a current of high electromotive force and onal quantity 
into a current of great quantity and low electromotive force, or 
vice versa, by the employment of secondary batteries. A suitable 
number of elements of the secondary battery arranged in a single 
series or in several parallel series supplied in derivation are arranged 
in the generator circuit. ‘By arranging the branching points 
of a derivation in such manrer that they comprise between them a 
determined group of elements in tension, the current will be pro- 
duced in this derivation by virtue of an electromotive force equal to 
that of the elements of the accumulator thus put into play, in- 
creased only to an unimportant amount arisingfrom the deriva- 








tion of the generator current.” The secondary batteries are com- 
posed of small sheets of lead adherent to the two faces of sheets 
of paper impregnated with paraffine and electrically connected 
together. In order to discharge a determined group of elements, 
all the positive poles of these groups are connected to insulated 
ratchet teeth on the face of an insulating disc, and teeth on similar 
discs are connected to negative poles. Two insulated metal pawls 
f on the same axis bear upon the teeth of these discs. The axis is 
operated by a suitable motor,such as a Foucault electro-interrupter, 
worked by a local battery,comprises an electro-magnet E and arma- 
ture, which breaks the current when attracted. A weight k 
regulates by its inertia the time of the movement of the arma- 
ture. The armature acts by means of a pawl upon a ratchet 
wheel on the axleg. The pawls are thus advanced one tooth on 
each wheel at determined intervals, and each pawl carries a spring 
rubber bearing upon a fixed central piece where the current is 
taken. (April 6, 1883). 


1770. Bottle-Stop: and Spperates for Use ot 

e: W.R. Lake, London. (C. G. Hutchinson, Chicago, 
U.S.A.) (6d. 3 Figs.|—Consists essentially of a stem attached to 
the valve or disc of the internal stopper and extending upwardly. 
The stem is provided at its upper end with a bow-shaped spring 
wire forming laterally yielding arms, having free lower ends. 
(April 7, 1883). 


2102. Extracting Oils by Diffusion and Prepara- 
tion of Materials and Arrangement of Aqperetes for 
that : J. Imray, London, (J. 4. Bang and C. 
A. Sanguinetti, Paris). (6d. 2 Figs.}—A volatile inodorous 
liquid, such as chemically pure b orlight pure hydro-carbon 
obtained from petroleuin and rendered inodorous by a process de- 
scribed, may be employed. The diffusing liquid is afterwards re- 
covered. The apparatus and process are fully described. (April 


25, 1883), 

3690. Manufacture of Alcohols: H. A. Bonnevill 
P. , (A. Ralu, Ermont, France), [(2d.}—Alcohols, which 
may, by the addition of an equal quantity of water, become changed 
into cognac brandy, are manufactured by distillation, or by raising 
or lowering the degree of alcoholic strength by means of essences 
or ethers of cognac, spirits, fruit juices, &c. (July 28, 1888). 


3728. Burners, &c.: J. 8S. Muir, London. [6d. 4 Figs.)— 
Two or more discs are provided with inclined passages for the 
gas, and one or more discs are perforated annularly, ee being 
projected against the sides of the burner, and the solid parts of 
the annularly perforated discs.. A perforated disc closes the 
bottom of the glass surrounding the burner, and is used to regu- 
late the admission of air. (July 31, 1883). 


3747. Nut Lock: W. R. Lake, London. (W. J. Mc- 
Tighe, Pittsburg, Penn, U.S.A.) [4d. 3 Figs.|—Consists in a 
plate or washer having a hole whose edge is formed into a spiral 
or helical shape with a notch where the edge begins and ends. 
The plate is thus adapted to be used as a nut and screwed on to 
a bolt. (July 31, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

<n me with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand. 














STANDARD TIME IN AMERICA. — The new system of 
standard railway time, varying by exact periods of one 
hour for every 15 deg. of longitude, has been already 
adopted by the railways composing the through line from 
Montreal to Boston vid Concord, Other companies are 
expected to follow this example. 
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THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. VIII. 
Sriicious Bronze TELEGRAPH WIREs. 

DurinG his stay in Vienna, Mr. Preece, the chief 
of the English Post Office Telegraph service, called 
attention in a public conference to the silicious 
bronze wire, the interesting properties of which 
have already been alluded to in ENGINEERING. 
This wire, invented and patented by M. Lazare 
Weiller, of Angouléme, was exhibited in the 
French Section by the inventor himself, and by the 
Administration of French Telegraphs, who showed 
a model of the telephonic system of Rheims fur- 
nished with silicious wire. The show-case of M. 
Weiller, arranged in an original and elegant 
manner, and ornamented by mouldings in phosphor- 
bronze, contains in its lower compartment wires of 
various diameters, plaited strands, and pieces of 
ditferent forms and weights. In the upper com- 
partment a cylindrical bar of steel carries a very 
fine wire wrapped several times around it, and sup- 
porting aseries of four weights of 25 kilogrammes 
(55.5 lb.) each, thus evidencing the great strength 
of the wire. A series of photographs and models 
of apparatus in use for the erection of lines, com- 
plete the exhibit. The case is surmounted by 
telephonic supports of the André system, to which 
we shall again refer. From these supports there 
extends a series of silicious wires employed in the 
different services of the Exhibition. This installa- 
tion has been organised with very special care by 
Mr. Grief, the representative of M. Weiller in 
Austria. It is to be remarked that all the specimens 
of wire carry the particulars of their qualities, such 
as electrical resistance, tensile strength, diameter, 
weight per kilometre, and the like. This is a prac- 
tice worthy of being noticed, for very often ex- 
hibitors neglect to make public the characteristics 
of their productions. 

Several notices have already appeared in our 
pages concerning the manufacture of M. Lazare 
Weiller, and these we can now supplement by in- 
formation taken from a publication which has 
recently appeared in Paris.“ The particulars re- 
lating to wires of various diameters are given in the 
following Tables. 

TABLE I.—Silicious Bronze. Table of Electrical Resistances, 
and of Approximate Weights per Mile. 

(1) Telephone Wires. 


Resistance in Weight per 

















Diameter. Section. (hing per Mile. Mile. 
mm. sq. mm. Ib. 
1 0.7854 103 24.6 
1.05 0.8655 93 27.1 
1.10 0.9503 92 30.0 
1.15 1.0383 77 | 32.5 
1.20 1.1310 7 | 35.6 
1.25 1.2252 64 38.5 
130 | 1.3273 61 41.6 
1.35 1.4294 56 44.8 
1.40 1.5393 51 48.3 

2. Telegraph Wires. 
1.25 1.22 | 99.5 38.5 
1.50 1.7671 | 156 55.6 
2.00 3.1416 8.8 99.2 
2.25 4.4741 6.2 141 
2.50 4.9087 5.6 156 
2.75 5.938 4.6 187 
3.00 7.0685 3.9 223 
3.50 9,6211 2.8 303 
4.00 12.5664 2.4 396 
4.50 15.9043 1.8 502 
5.00 19.6349 1.4 620 











Table II. shows the corresponding figures for 
other types of wires, such as copper, iron, and 
steel, the diameter in each case being assumed as 
one millimetre. 

From this it appears that it is possible (1)to replace 
the wires of long lines, now employing galvanised 
wire of 5 millimetres and weighing 155 kilo- 
grammes per kilometre (542 lb. per mile), with wires 
of silicious bronze of 2 millimetresin diameter, weigh- 
ing 28 kilos. per kilometre (98 Ib. per mile); (2) to 
replace ordinary steel telephone wires, 2 mm. in 
diameter, weighing 25 kilos. per kilometre (87 Ib. 
per mile), by silicious bronze wires of 1.10 milli- 
metres diameter, weighing 8.45 kilos. per kilometre 
(29 lb. per mile). 

Silicious bronze wires are thus from three to six 
times the lighter, a property which greatly facilitates 





* Recent Progress in the Construction of Telegraphic 
and Telephonic Lines (Silicious Bronze Wires, Supports, 
and other Apparatus), by Henry Vivarez, Ancien Eleve de 
Ecole Polytechnique. 





their erection, often a matter of great difficulty in 
telephone lines. It also permits of the use of 
fewer and lighter posts, and thus effects a notable 
economy, as has been recently shown in the tele- 
phonic system of Rheims, which has been lately 
installed by the State. Thanks to their extreme 
lightness, the bronze wires can be drawn in very 
long lengths, thus diminishing the number of joints, 
and reducing the chances of loss of current and 
cost of erection. The joints can be made by twist- 
ing or binding. It is, however, better to solder 
them in couplings similar to the galvanised couplings 
employed in France for the telegraph lines. The 
same couplings will serve, but it is always necessary 
to be sure that the tin solder, uniting the iron 
coupling and the bronze wire, shall not become the 
seat of local currents which may interfere with 
the transmission of messages. To avoid this M. 
Weiller manufactures bronze couplings. 


Taste II. 





Tensile 
Strength Resistance’ Relative 


Description of Wire. perSquare per Mile | Conduc- 
Inch in in Ohms. | tivity. 
Tons. 
Pure copper... «op §6=ASeee 33.1 100 
Silicious bronze (tele-| 
graph) ... Ss S 28.57 34.5 96 
Silicious bronze (tele- 
phone) .. Pe ...| 48,25 103 34 
Phosphor - bronze (tele- 
phone) ... aes | 45.7 124 26 
Swedish galvanised iron| 22.86 216 16 
Galvanised Bessemer 
steel... eee ...| 25.40 249 13 
Siemens-Martin steel .... 26.67 266 12 


! 
With the above facts it is possible to draw up 
a comparative estimate of two lines of iron and 
silicious bronze wire respectively. The only ele- 
ment which is not perfectly certain is the price of 
the latter metal, but if it be taken at 1s. 5d. per 
pound, there is reason to believe it will be near 
the truth. 
TaBLe III.—Comparative Estimate of the Cost of a Tele- 
graph Line of 1000 kilometres (621 miles). 
(1) With a galvanised iron wire of 5 millimetres 
diameter : 





£ 
Tron wire, 341,710 lb. at 15d. per ton 2371 
Carriage of 155 tons at 16s. per ton 124 
Supports and insulators, 15,000 ... aa 1200 
Erection of supports, fitting, adjusting, 
25,000 posts (10,000 double and 5000 
single) ae ‘in ia vn ... 12,000 
Carriage to the spot ie Se as 1000 
Erection of 5000 single posts 400 
,, 10,000 double ,, ea és 1600 
Coupling of 10,000 ,,_ ,, eae igs 8 
20095 


(2) With asilicious bronze wire of 2 millimetres diameter. 
Bronze wire, 61,729 lb. at 4 francs : 





per kilo. ... 5 ie 4480 
Carriage of 28 tons at 16s, 21.4 
Supports and insulators... a ee 480 
Erection of supports, fitting, adjust- 

ing, &e. ... ae eas wes ae 160 
16,00C posts (8000 single and 4000 

double) ... a tea aa en 6400 
Carriage to the spot , 640 
Erection of 8000 single posts... 640 

pie 4000 double posts ... 640 
Coupling of 4000 aa 320 
13781.4 


There is thus a total economy of 6314l., that is 


-| about 30 per cent., with the advantage of 100 per 


cent. in conductibility, and equal tensile strength 
per square inch of section. 

It may be, therefore, predicted with certainty 
that sooner or later silicious bronze wires will be 
generally substituted for those of iron and steel. 
The necessity of this transformation appears more 
particularly urgent upon the great international 
arteries. The wonderful multiple apparatus of M. 
Baudot has rendered it possible, for three or four 
years past, to exchange between Paris and Bor- 
deaux 240 to 250 messages per hour upon a single 
wire, and by means of four independent keys. 
This system responds to all the necessities which 
can present themselves upon a line having a traffic 
of 250 messages per hour, whether they be sent 
entirely in one direction, or equally in both direc- 
tions, or one-fourth one way and three-fourths the 
opposite way. The variety of these combinations 
establishes the superiority of the apparatus over 
those working in duplex, and which lose the half 
of their power whenever the current of despatches 








ceases in one direction. There is only one condi- 
tion required in order that it may give an equal 
duty between Paris and Vienna, for example, 
which it renders daily between Paris and Bordeaux, 
and that is that the conductor between the two 
capitals shall conform to the same electrical con- 
ditions. 

The first and by far the most important condition 
is that of electric resistance, which ought to be 
about equal to that of the wire of 5 millimetres 
diameter, which provides for the working of the 
apparatus between Paris and Bordeaux. The 
silicious bronze wire is alone able to give the 
practical solution of the problem, for if it be 
employed of a diameter of 34 or 4 millimetres it 
gives the same conductibility per kilometre as an 
iron wire of 8 millimetres diameter, a veritable bar 
of iron. The relative thinness of the bronze wire 
will lessen the difficulties which never fail to mani- 
fest themselves on long lines, and will allow of their 
being completely overcome. An increase of 
diameter of the iron wire would develop these 
difficulties beyond all control. As the new con- 
ductor will permit of signalling to double or treble 
the present distances, and will not diminish the 
traflic which can pass upon a single wire, it appears 
reasonable to suppose that its use would allow of a 
reduction in international rates, as there would be 
a saving by the suppression of the present inter- 
mediate operators, coupled with an increase of work 
upon the same conductors. The question is one of 
considerable importance to men of business. Great 
efforts have been made of late to establish the most 
direct communication between the money markets of 
Europe, and it would seem that these will be 
much aided by the new conductor. When Paris is 
connected to Vienna, Berlin, Rome, Madrid, 
London, and Marseilles by a wire of bronze 
4 millimetres in diameter, and when all these 
distances are reduced electrically to that of Paris 
to Bordeaux, and on each circuit messages can be 
passed at the rate of 200 to 300 per hour, then 
telegraphic correspondence will be wonderfully and 
happily improved. 

Military Telegraphs.—It is not only in aérial 
telegraphy, properly so-called, that silicious bronze 
will be found serviceable ; its mechanical and electri- 
cal qualities render it eminently suitable to fulfil 
the requirements of military telegraphy. Few 
people know with what fastidious care the calcula- 
tion is made of the weights and volume of the 
thousand objects which constitute the baggage of 
an army on the march. The carriages of the 
military telegraph department carry a considerable 
number of bobbins of wire, usually of two milli- 
metres in diameter. If in place of this there be 
used silicious bronze wire of one millimetre dia- 
meter it will be possible to reduce the weight to 
one quarter, or to increase the length fourfold. 
Further, if the copper conductor of the insulated 
wires, which has scarcely any tenacity, be replaced 
by a strand of bronze it will then be possible to 
reduce the strength of the exterior envelope, and 
at the same time the volume occupied on the 
bobbins. 

Submarine Telegraphs.—Attempts have been made 
in submarine telegraphy to use the so-called ‘‘ light 
cables,” which should be cheaper than conductors 
encased in iron wires, and permit by the decrease 
in volume and weight of the employment of ships 
of small tonnage for their immersion. The problem 
might have been soluble if, at the time of the trials 
wires had been obtainable for the conductor, equal 
to copper in conductivity and to iron in tenacity. 
Silicious bronze wires can be manufactured having 
a conductivity of 95 per cent. of pure copper, with 
a tenacity of 28.5 tons per square inch, and an ex- 
tension of 1 per cent. only at rupture, and the mal- 
leability of pure copper. If the use of light cables 
ever becomes a fact it will probably be through the 
silicious bronze of M. Weiller. 








THE FISHERIES EXHIBITION. 
THE FReNcH FIsHERIES. 

FRANCE was very poorly represented at the 
Fisheries Exhibition, the chief thing worth notic- 
ing being the model of a dandy-rigged fishing 
vessel exhibited by the Chamber of Commerce of 


Boulogne. The following are the dimensions of 
this vessel : ft. 
Length on keel... 62 
99 _over 72 
Breadth “ ae és ae pe 19 
Depth of hold ... sas we ws sean 
Draught 10 ft. aft, 8 ft forward 


Tonnage ... 72 tons, new measurement 
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The materials of construction of hull and scant- 
ling are as follows: For keel, elm; frames, oak ; 


tons, with steam capstan and improved rig, will cost | east coast of England found work for 112 French 
about 30,500 francs (1220/.) of which 16,000 to | luggers. 


skin, half elm and half oak. The keel is 8 in. 
across and 15in. deep. The frames are double and 
iron-rivetted together, each part being 5in. square. 
They are spaced 7 in. apart. The planking is 2 in. 
thick and 5 in. to 6 in. in breadth. 

Many of these boats are fitted with steam 
power for handling the gear; the following are the 
details of the engines placed in the vessel repre- 
sented by the model in question. 


20,000 francs may be put down to the hull, and 

about 5000 francs each to the engines and rig. 
Boats of this class carry 18 to 22 hands all 

told, and are mainly employed in the mackerel 


Number of cylinders ens bs 2 
Diameter a ite 6.69 in. 
Length of stroke ... ne 11.81 ,, 
Revolutions per minute ... . 85 
Horse power (French) _ ... ne 6 
Working pressure ... es 85 Ib. per.sq. in, 
Height of boiler 6 ft 


Diameter ,, 3 ft. 8 in. 
Cross tubes ... ae se 2 
Area of heating surface ... 70 sq. ft. 
Steam generated per hour 462 lb. 


Diameter of grate surface 29,92 in, 





It is easy to see, from the cut of their sails, that 
these boats hail from French ports, and although | 
the rig is now somewhat modified, there is that about | 
the appearance and general outfit which reminds 
one of the old coloured prints that served as me- 





The Boulogne custom is for the men to work 


_ either on the share system or by paying the fisher- 
men wages. 


Under the former plan there are 
slight differences in the way the proceeds are 








mentoes of many a stiff fight between our own | 





armed cutters and the French Channel luggers of | 





times past. | 
The Boulogne model has greater proportionate | 
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beam than its English equivalents, the North Sea | and herring fisheries which are carried on with 
trawler or cod smack. The section of the French | drift nets in the way that is usual with us. 
boat is also calculated to afford greater sail-carrying | The Boulogne craft may be seen not only in their 
power, there being a nearer approach to a hollow | home waters but off Yarmouth, or the east coast 
floor than in the English smacks. So far as the | of Scotland fishing for herring ; off the Irish coast 
midship section is concerned, the Boulogne model | taking mackerel ; and on the distant banks of the 
bears some resemblance to the east coast fishing | North Sea engaged in the mixed fishery. As we have 
luggers of England and Scotland, and no doubt the | previously stated, a considerable number of French 
same governing cause, viz., shallow harbours and | vessels, mostly brigs or barques, cross the Atlantic 
the necessity of light draught, in both cases decides | to fish for cod off the Newfoundland Banks ; but 
the lines on which the hulls must be modelled. Our | the industry does not flourish, the Frenchmen 
own larger fishing vessels, such as the trawlers and | finding that in spite of State subvention it is dif- 
cod smacks, are doubtless better suited than the | ficult to compete with the more enterprising 
French boats for keeping the sea in heavy weather, | Yankee and colonial fishermen of the western side 
but the former require ballast to keep them upright, | of the Atlantic. This fact is a good illustration of 
whilst the French vessels carry none. | the difficulty of fostering any industry by artificial 
On the Boulogne fishing station there are, all| means. It is true the United States also seek to 
told, 384 boats, of which 284 hail from Boulogne | encourage their fishing interest by State help ; but 
itself, the rest sailing from the neighbouring smaller | the American fisheries, at any rate those of New 
rts. | England, are a living industry, and would flourish 
The majority of the Boulogne craft are large | with or without Government money. In former 
decked boats of the type we illustrate in Fig. 1. The | times, many of the French cod vessels went to Ice- 
greater number of them, however, are lug-rigged, | land, but this branch of fishing is also on the de- 
although here, as in so many other fisheries, the | cline in the Channel ports, as they send now only 
gaff seems likely to supplant the yard. M. Frédéric | one or two vessels to the Great Northern Island of 
Hautier, of Boulogne, is we believe the principal | Europe. It is a significant fact that the State- 








builder of these vessels, and it is to him we are in- | 
debted for the sail plan now given. He has launched 
altogether over 700 boats of this description. 

It is estimated that a French lugger of 60 to 72 


encouraged cod fishery, only attracted one Boulogue 
vessel in the year 1882, whilst the unassisted 
mackerel fishery gave employment in the spring to 
58 vessels, and the autumn herring fishery on the 
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divided, according to the method of fishing pursued. 
When trawling, haif the catch goes to the vessel 
and gear, the crew sharing the other half between 
them. In line fishing, the boat takes two-fifths, 
and the crew three-fifths of the proceeds. In drift 
net fishing it is usual for the crew to find gear, the 
boat then takes two and a half shares, or some- 
times three when a rowing boat is provided. Each 
man of the crew takes half a share, and each net 
half a share. When a steam capstan is fitted that 
also takes one-half share. Boys are rewarded 
according to their age or the services they can 
render. Nets are frequently supplied by widows 
of the fishermen who have formerly been employed 
in the vessels. It is estimated from statistics 
collected that the average yearly earnings of a 
fisherman, supposing he finds his due proportion of 
nets (and who would therefore take one whole 
share), are 1943.48 francs (781. 18s. 8d.) The cost 
of his nets and gear would be about 76l., whilst 
the yearly wear and tear and replacing might be 
averaged at about 291. 12s. 

According to the State returns of the whole Re- 
public for the year 1881—the last made up—22,125 
‘*ships’” and ‘‘smacks,” amounting in all to a 
tonnage of 149,297 tons, were employed in fishing, 
and gave occupation to 80,875 sailors, besides 
which 55,845 riparians practised fishing on the 
shores. Inthe same year the total returns amounted 
to 82,678,058 francs, or close upon three and a 
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ELECTRIC SIGNALLING IN 


MINES. 


(For Description, see Page 471.) 
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BRIDGE, CORK. 


(For Description, see Page 476.) 
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quarter million pounds sterling. 


Of this total 
Boulogne must be credited with nearly an eighth 


part as her contribution. There was in 1881 
a decline from the previous year of close upon 
four and a quarter million frances, which is to 
be attributed solely to the failure of the sardine 
fishery, where there was a falling off of six million 
francs. 

The following short Table gives some details of 


the different branches of the vast fishing industry | 


of France. 


The total number of oysters disposed of between | 
September 1st, 1880, and June 15th, 1881, was | 


680,372,750, their money value being about 
703,9651.; of this number very nearly one-half were 
raised by artificial culture, and were taken out of 
the breeding grounds or parks. 

The French fishing industry has always been the 
subject of considerable attention on the part of the 
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FRENCH FISHING INDUSTRIES. 


‘Number Number Quantity 
Year 1881. of of of Fish 





Vessels.| Men. | Taken. 

ewt. 
Fresh fish* —... . 21,786 | 72,274 948,860 
| Herring fishery et eh Cae, ae 742,935 
Newfoundland cod fishery .. 137 | 5,165 | 335,982 
Iceland cod fishery... cae 202 3,436 | 184,208 


* Including turbots, brill, soles, plaice, rays, gurnets, 
| mullets, whiting, congers, salmon, lamprey, sturgeon, &c. 





| Government which promulgates the ingenious theory 
| that ‘‘ sea fishing is a privilege granted by Govern- 
ment as a set-off against the liability to serve in the 
National Navy laid upon the whole seafaring popu- 
A privilege, however, 
which does not appear to be altogether uncondi- 


tional, for we read about restrictions as to salt and 
other matters frequently causing the fishermen con- 
siderable loss. The Department of Marine does a 
certain amount of coddling in occasionally supplying 
nets and other gear, or awarding ‘‘ financial protec- 
tion” to those who are lucky enough to get the ears 
of the authorities. The result of this interference by 
the State must be bad, for, whether by the subsidies 
given to foster declining branches of the industry, 
by “financial protection” to individual fishermen, 
by taking them from their natural occupations to 
serve in the Navy, or restricting their free use of 
salt, their spirit of enterprise is likely to be under- 
mined and their self-reliance weakened. When 
the Chamber of Commerce of Boulogne repine that 
the mackerel and herring fishery is not endowed 
with certain State bounties, it may be that they do 
not know what is best for them, and paradoxical 
as it might perhaps appear to this body, it is a 
doubtful advantage to an industry to be bolstered 
up by Government money. The very poor show 
made by France at so thoroughly an International 
Exhibition as that lately held at South Kensington 
may perhaps be attributed to the instinctive leaning 
of the followers of a State-supported industry on 
official guidance. In this case the Government 
gave, at the most, a very small amount of en- 
couragement to the invitation of this country, and 
no private or voluntary enterprise was forthcoming. 
Had it not been for the Chamber of Commerce of 
Boulogne we might have imagined that the fourth 
important fishing nation in the civilised world had 
no fishing industry to put on record. 


Tue Dutcu FIsHERIEs. 


Holland may be considered to rank seventh in 
importance amongst the fishing nations; Great 
Britain, the British Colonies, the United States, 
France, Russia, and Norway alone exceeding it 
in the quantity of fish taken. The herring fishery 
is the most important branch of the Dutch in- 
dustry, and is prosecuted between June and No- 
vember in the North Sea; principally off the 
coasts of England and Scotland, although in the 
early part of the autumn a good many herrings are 
taken off the coast of Holland. In the winter, as 
long as the weather is open, a minor herring fishery 
is carried on in the Zuider Zee ; about a thousand 
small open boats manned by two or three men are 
employed init. The fish taken are inferior in quality 
to those caught in the open sea ; they are generally 
smoked, although of late a market has arisen for 
them when fresh. 

The fresh fish fishery is the second important 
branch of the Dutch industry. It is chiefly com- 
posed of ground fish taken in trawls, the numerous 
banks and flats off the coast of Holland forming a 
favourable ground for this particular branch of 
fishing. There appears to be little doubt, how- 
ever, that the returns from this source are diminish- 
ing year by year. Whether this is from over fish- 
ing or from natural causes is a vexed question on 
which we will not pretend to form an opinion, but 
the fact remains that the fishermen have now, as 
on our own coasts, and also in American waters, to 
go further afield in order to take the same quantity 
of fish. Cod fishing is a separate industry in Hol- 
land, and is principally carried on by means of hook 
and line in the neighbourhood of the Dogger Bank, 
the fish being salted as caught. The average annual 
return of this industry is from twenty to twenty- 
five thousand barrels, nearly the whole of which 
goes to Germany and Belgium. Dutch oysters 
have always been a prominent source of food 
supply, and during the last ten or twelve years the 
income derived from them has been an important 
item in the Dutch fishery returns. England takes 
about one-half the total supply, the remaining half 
being retained for home consumption or going to 
Belgian and German markets. Shrimps form 
another important item of export toEngland. The 
anchovy fishery will give employment in the Zuider 
Zee during the early summer to the crews of 
1200 small boats, who will take in good years 70,000 
baskets, each containing 3500 fish. During the 
last six years, however, the catch has been very 
small, sometimes not resulting in more than 1000 
baskets for the whole season’s fishing. This in- 
dustry has always been a variable one. 

The most striking feature in the Netherlands 
Court at the Fisheries Exhibition was the model 
of a Bom-boat, exhibited bythe Royal Museum Prins 
Hendrik, and which we illustrate in Fig. 2, p. 468. 
It will be seen that the vessel is dandy-rigged, the 





mizen being placed some distance inboard and con- 
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siderably forward of the end of the main boom. 
This, one would think, might lead to complications 
in turning to windward, or be found extremely 
inconvenient in the event of a sudden gibe, but no 
doubt the Dutch fisherman can provide for these 
contingences and finds compensating advantages 
in the arrangement, unsuspected by the ordinary 
mariner. These boats are picturesque in appear- 
ance, and the ideal of what a Dutch craft should 
be, according to the popular notion in this country. 
Nearly half as broad as they are long, with flat 
bottoms and ends so bluff that the beam is almost 
as great a foot or two from the stem and stern-posts 
as it is in the middle, such a boat has naturally a 
very light draught of water and great stability, 
so that the canvas can be carried without  bal- 
last. To keep these craft to the wind, lee-board 
are provided which are slightly hollowed on 
their outer sides, with a view, no doubt, to 
hold the water better. The lee - boards are 
kept from sagging under the bottom by short 
bilge pieces, or shelves, the same as one sees on the 
Sussex hog-boats. The vessels are constructed of 
oak and are excessively strongly put together. 
They are clinker-built, the strakes being very broad, 
but remarkably big and solid. These craft are 
specially built for beaching on the open coast, for 
which purpose their light draught and massive hulls 
peculiarly fit them. Scheveningen is the town 
from which the larger number of them hail, and it is 
stated that in the heaviest weather the fishermen 
will boldly run these boats on to the land, trusting 
to their light draught to carry them well up the 
shore and their strong construction to enable them 
to stand the heavy thump they must inevitably get 
when they take the ground. 

The model shown in the Exhibition looked like 
a relic of a past age, and almost as much in 
keeping with the present day of steam trawlers and 
railway carried fish, as a steeple hat, ruff, and short 
cloak would look on a modern Dutch fish curer. 
Nevertheless, vessels exactly like that illustrated by 
the model continue to be built, and probably no 
better styleof craft could be devised for the particular 
work they have to do. These boats are used for 
herring, trawl, and general sea fishing purposes. 
When trawling they will drift broadside with the 
tide and set two nets, the warp of one being made 
fast in the bow and that of the second at the stern. 
We are assured by those who have fished in these 
vessels, that sometimes when anchored off the Banks, 
on account of their light draught, bluff bows, and 
flat bottoms, the sea will strike so heavily that, in 
spite of their massive construction, it is found 
necessary to take special precautions for their safety. 
This is done by passing two or three turns of cable 
bodily round the vessel, and then setting the whole 
up by handspikes, forming what sailors call a 
Spanish windlass, in order to keep the bottom from 
opening along the garboard strake. It would ap- 
pear, therefore, that the ancient practice of ‘‘under- 
girding the ship” is not yet obsolete. Perhaps in 
times of danger the Dutchmen also let go four 
anchors by the stern, in order to further carry 
out the precedent they have of scriptural sea- 
manship. 

Our next illustration is taken from another old- 
world model, and one, this time, which is fast 
becoming extinct. Fig. 3 represents a Hoekerschip. 
These craft were used in the herring and general 
deep sea fisheries, but in the present day have 
been almost superseded by modern ketch-rigged 
vessels of the same class as our own Nerth Sea 
trawlers. We are informed that there is only one 
of these old hookers now left. In the year 1868 
there were 102 sailing from the Maas. The new 
craft, or Maas-kotters, as they are called, are in rig 
practically the same as an English ketch. They 
are fitted with wells, but the holes are stopped 
when used for herring fishing. The bows are more 
rounded above and fuller under water than in the 
English craft, for the Dutchman seems !oth to part 
with his ancient characteristic rotundity. This 
class of boat was introduced from France, the first 
being built in Boulogne about the year 1866. 
Most of these craft hail from Maassluis and 
Viaardingen. There were three or four fair models 
of such vessels shown in the Exhibition. Modeis 
were also exhibited of two old-fashioned, proper 
Dutchmen, which were towing one beamless trawl 
between them ; astyle of fishing which we have 
described when treating of the Adriatic boats, and 
which is also followed on the coast of Spain and in 
Chinese waters. 

In the Netherlands Court there was a fine col- 





lection of nets, some of them taken from vessels 
after having been in use for several years. The 
Dutch fishermen appear to be especially skilful in 
preparing their nets for use. Mr. A. E. Maas, who 
has been a leading spirit in every improvement 
made in the fisheries within the last thirty years, 
was the exhibitor of a large number of these nets. 
To those for herring he gives four baths of cutch and 
a bath of linseed oil, afterwards tanning to prevent 
burning. A drift net, prepared in this way, was 
shown, which had been in use since the year 1876, 
and did not seem very greatly the worse for wear. 
Mr. Maas says that the Dutch are the best fisher- 
men, the Scotch have the best nets, and the French 
have the best boats. Fishing is not an exact 
science, and perhaps these points are somewhat 
matters of opinion, but the opinion of Mr. Maas is 
worthy of the best attention ; still it would seem to 
us that anyone of the dozen or so of the best 
English trawlers was a better boat all round than 
either the French or Dutch craft. With regard to 
the qualifications of the fisherman, no doubt Mr. 
Maas’ national pride did not lead him astray. The 
Dutchman is a better fisher than the Englishman 
so far as a knowledge of the habits of the fish are 
concerned, he is therefore better able to determine 
the kinds of bait suitable for different occasions, 
and the localities where fish will most probably be 
found. 
Tue Russian FISHERIES. 

The Russian Court was well furnished, but 
had not much in it of interest from the point of 
view that we have taken of the Exhibition. The 
fact is there is little sea fishing carried on by the 
Russians. The Arctic coasts of the vast eastern 
empire are too inhospitable for a profitable indus- 
try to be pursued, and both in the Baltic and Black 
Seas the water is neither fresh nor salt, and the fish 
are poor in quality and comparatively few in 
numbers. Nevertheless the fisheries of European 
Russia rank next to those of Norway in importance, 
but are principally carried on in the large fresh 
water lakes and on the vast river system of the 
empire. The Russian Asiatic fisheries far exceed 
those of the European branch of the empire, and 
the two combined might probably be valued ata sum 
equal to that resulting from the whole of the United 
States fisheries. 
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THE DREDGER ‘ PROGRESO.” 

Ovr two-page engraving this week illustrates a 
dredger constructed last year by Messrs. J. and G. 
Rennie, of Blackfriars-road, London, for the Buenos 
Ayres Harbour works. She is 175 ft. long, 31 ft. 
broad, and 10 ft. deep, and is fitted with compound 
engines of 70 nominal horse-power. The engines lie 
fore and aft of the ship, and have cylinders 29 in. and 
50 in. in diameter respectively, with a stroke of 2 ft. 
Upon a continuation of the crankshaft there are 
fixed two spur wheels (Figs. 1 and 2) which drive the 
screws, and a bevel pirion (Fig. 4), which actuates 
the chain of buckets. ‘This pinion gears intoa bevel 
wheel at the bottom of an upright shaft, which carries 
at its upper end a second bevel pinion engaging with 
a bevel wheel upon the tumbler shaft. The boat is pro- 
pelled by twin screws, whose shafts run on either side 
of the boiler, and carry at their forward ends bevel 
pinions gearing into bevel wheels on a countershaft 
(Figs. 2and 4) driven by spur wheels from the main 
shaft. These wheels are constructed in two pairs, 
set side by side, so that in case of accident the damage 
may be confined to one only, and the machinery may 
not be entirely disabled. When the ship is dredging, 
the wheels driving the propellers are thrown out of 
gear, and when she is steaming, the pinion working the 
upright shaft is uncoupled from the main shaft, There 
are four mooring capstans, two at each end of the 
vessel, driven by a line shaft carried under the deck, 
and operated from the upright shaft through the in- 
termediary of two pairs of wheels, and a short counter- 
shaft (Fig. 2). There is also a steam windlass in the 
bows. Steam at 70 lb. pressure is supplied by one 
single-ended boiler placed aft of the engines between 
the screw shafts. At the port side there is a small 
vertical engine driving a dynamo-machine for producing 
the electric light, the lanterns for which are hung over 
the tumbler and the shears. 

The dredger can work at any depth between its own 
draught, which is 6 ft., and 32 ft., according to the 
position to which the ladder is adjusted in the central 
well (Fig. 3). There are 32 buckets, each with a 
capacity of 15.6 cubic feet. Their backs are of cast 
steel, and the single links were originally of the same 
material, but wrought-iron ones have been substituted 
for them, and have been found to answer better. The 
Progreso was launched from Messrs. Rennie’s works 
at Greenwich, andsteamed to her destination in 45 days, 
making six knots an hour all the way. On the 6th of 








November, 1882, she filled 23 hoppers, each containing 


350 tons of dredged material. She started working at 
6.30 a.m., and continued until 5.30 p.m., with an 
interval of an hour for meals, that is for ten working 
hours. During this time she dredged at the rate of 
350 tons per hour, including stoppages for shifting the 
barges. On the following day she tilled a hopper in 
fifteen minutes, or at the rate of 1400 tons per hour, 
That day she filled 20 hoppers, the stoppages for shift- 
ing the barges being longer. The order of which the 
Progreso formed a part, comprised a smaller dredger 
named the Lesseps, and five screw steain hopper barges, 


ON THE APPLICATION OF ELECTRICITY 
TO THE WORKING OF COAL MINES.* 
By Mr. Aran C. Bacor, of London. 

THE writer proposes to divide this subject into two 
heads, as follows : 

(I.) The application of electricity to signalling purposes, 

(II.) The more recent application of powerful electric 
currents for the purpose of illumination, or of transmis- 
sion, or storage of power, both on the surface and within 
the workings of the mine itself. 

I. Evecrric SIGNALLING IN MINEs. 

The increased depth of the shafts of collieries in this 
country, and the introduction of rapid winding gear, have 
rendered the method of mechanical signalling, known as 
the ‘‘hammer and plate” system, quite obsolete. By 
this system the only signals that could be exchanged 
between the cager, or man at the bottom of the shaft 
employed in loading tubs on the cage, and the banksman, 
or man in charge of the surface and engine room, were 

roduced by pulling a wire attached to a hammer, which 
Lensked itN signals on a piece of boiler iron. This caused 
great loss of time and unnecessary labour, as well as 
some danger, on account of the lapse of time between each 
signal. Again, the wire frequently broke, causing risk to 
those employed in getting the broken part out of the shaft, 
and very serious delay when the pit was drawing coal, 
The result of such a break is to fill the road going ‘* out 
bye,” or to the pit bottom, with loaded tubs that cannot 
be drawn up till the signals are repaired. Consequently 
no empty tubs are available to be taken in to the working 
faces where the men are getting cval. 

The writer’s experience further shows that, in cases of 
accident traced to defective signalling, contradictory ex- 
planations were generally offered by those in charge of 
the signalling appliance. Again, in the case of inclined 
planes underground, driven by an engine on the surface, 
unless the latter can be signalled to stop instantly from 
any part of the road, fatal accidents will be of such fre- 
quent occurrence as to render any extensive scheme for 
such haulage a matter of grave responsibility to the 
manager, and of great and unnecessary risk to the men. 
A further source of danger was present in foggy weather, 
where the engine-driver had nothing to guide him but the 
shaft distance-indicator, required by the Mines Regula- 
tion Act ; nor could heat any time tell the position of the 
“*kips” or bolts upon which the cages rest when at the top 
of the shaft, or know when they were pulled back to 
allow him to lower the cage down the pit. 

In 1874 the writer determined on using electricity for 
signalling purposes ; and from thence to 1877 he carried 
on a series of experiments in different shafts with a view 
to determine whether insulated cables, naked copper 
wire, stranded copper or iron wire, or galvanised iron 
telegraph wire, was the most suitable conductor for con- 
veying the current in the shafts. The result of trials in 
several different districts showed that insulated cables 
were too expensive in the first instance, and also were 
7 useless, being stripped and destroyed by 
alling coal from the cages, &c., and especially liable to 
electrical leakage. What was still worse, they were sub- 
ject to a form of back charge, due no doubt to the coating 
of coal dust which adhered to the sheath of the cable. 
Further, their position did not allow of their being readily 
tested or inspected ; and unnecessary delay took place in 
finding disconnexions and other electrical faults, when the 
cable was not manifestly disturbed or injured. Stranded 
iron wire was found too prone to rust, and of too high an 
electrical resistance; stranded copper wire too heavy ; 
solid copper wire too soft and apt to draw out. No. 11 
galvanised iron telegraph wire ype sober | was too light, 
and of too high a resistance for either shafts or engine 
planes. Finally No. No. 4 (0.238 in.) galvanised iron 
telegraph wire was found most suited for shaft conductors, 
and No. 8 (0.165 in.) for engine planes. 

The shaft conductors were hung vertically from shackles 
on the pit frame to the bottom of the shaft, without any 
intermediate support, the depth in some cases being 600 
to 700 yards. The conductors were provided with 
wooden blocks on each side of the wire, screwed tightly 
together with thumb-screws, to act as safety clips, and to 
prevent the wire from falling down the shaft in the event 
of an overwind or explosion carrying away the shackles 
on the pit frame. To the lower end of each wire, which 
hung free in the sump, was attached a 20lb. weight to 
act as a compensator. Harris’s Deep Navigation Col- 
liery at Quaker’s Yard was thus fitted in 1880, the depth 
of the south pit to the 4 ft. Aberdare seam being 695 yards. 

The arrangement of No. 8 wire for the engine plane 
signals at Risca, North Dunraven, and other collieries, 
was practically the same as an ordinary overhead tele- 
graph line, the special shackle found most suitable being 

ing a brown stoneware insulator (Figs. 2 and 3). For 
a single road the insulators are spiked at suitable dis- 
tances into the props on one side of the road, and for a 
double road into the overhead collars or cross timbers. 
The line wire passes over the groove of the insulator, and 
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is prevented from running back in the event of a break by 
a binding wire passing round the insulator, as shown in 
Fig. 3; the binding wire used for this purpose is No. 16 
charcoal iron wire (0.065 in.), which is bound and soldered 
securely round the line wire. 

The insulated copper connecting wires, such as battery 
and instrument wires, were made of No. 16 B.W.G. 
copper wire (0.065 in.), which was insulated with a cover- 
ing of gutta-percha, making it equal to No. 7 B.W.G. 
(0.180 in.), then wound with tape, and tarred with Stock- 
holm tar. 

The batteries found most useful were twelve-cell large 
size Leclanché batteries ; the outsides and the insides of 
the glass cells, down to the level of the exciting fluid, were 
well brushed with paraffin oil to prevent efflorescence 
and evaporation. The evil effect of coal-dust in the pit 
batteries was avoided by pouring a little common engine 
oil on the surface of the exciting fluid, thus sealing it 
from the air of the mine. Great advantage was derived 
in wet shafts, where the electric leakage was great, by 
duplicating the pit batteries for quantity, and thus keep- 
ing the tension low. The electrical connexions for such 
an arrangement are as shown in Fig. 4. It is frequently 
assumed that the greater the battery power the stronger 
the signals. This is not the case where insulation is de- 
fective; the remedy lies in coupling up more cells for 
quantity and keeping the tension low. 

The system employed at Cannock and Rugeley 
Collieries, Fig. 1, consisted of a single-stroke bell circuit, 
ringing from pit to bank and engine simultaneously, and 
from bank to pit only, on 9in. electric gongs of special 
construction ; also a 12-order dial circuit from pit to bank 
and engine, and again from bank through the engine dial 
to the pit dial. When winding coal, the banksman, using 
the bell circuit only, rang twice to the cager as socn as he 
had taken off the full tub and put an empty one on the 
cage. The cager, having received this signal that the 
banksman had completed his operations, and having also 
himself taken off the empty tub and put on a full one at 
the pit bottom, signalled twice to bank and engine simul- 
taneously, thus warning the banksman that he had 
signalled the engine driver to start. In practice this has 
been found far safer and quicker than the prevailing 
custom of the banksman starting the engine driver. For 
the purpose of signalling the driver to stop, the banks- 
man was provided with a local bell circuit from bank to 
engine only ; but, except when the sinkers were in the 
pit, the starting signal was taken from the cager only. 

The electrical transmission of special orders is effected 
by the two dial circuits previously mentioned ; the current 
being supplied from the batteries required for the surface 
bell. The transiritters are simply circuit closers, pro- 
vided with mechanical means for insuring an electrical 
contact of given duration ; and by means of an air-piston, 
provision is made that the apparatus cannot be Jett in 
such 4 position that the circuit remains closed. The order 
transmitted to the receiver is also shown on the dial of the 
transmitter’s instrument, and he only can alter it. The 
receiver is unable to alter either his own dial, or that of 
the sender. This secures an absolute block system. The 
receiving instruments are provided with a peculiar check 
escapement to impel the ratchet wheel on the passage of 
the current; and the balanced action of the armature of 
the receiving electro-magnet locks the indicating needle 
in the proper position. The same airangement is applied 
to the indicating dial of the transmitting instrument. In 
practice twelve separate orders may be transmitted in ten 
seconds. 

Latterly, however, in the present year, with a view to 
leaving the banksman and cager at liberty, it has been 
found desirable to substitute clockwork transmitters in 
place of the step-by-step transmitters. In these new in- 
struments the natural operation would be for the clock- 
work to run itself down. This is prevented by a revolv- 
ing projecting pin coming in contact with the pin of a 
lever corresponding to the zero point on the signal, and 
denoting ‘‘ safety.” On pushing back this No. 0 lever, 
and pulling out No. 5 lever, the clockwork revolves, 
makes five separate contacts, transmits five electric cur- 
rents of given duration, and actuateés the receiving appa- 
ratus five times ; the corresponding order, namely ‘* men 
coming up,” being simultaneously indicated on all the 
dials in the circuit. The prs, on projecting pin of 
No. 5 lever then arrests the clockwork until the trans- 
mission of the next signal, before which No. 5 lever must 
be pushed back. The receiving dial in the engine-room 
thus informs the engine driver of what is passing ; and if 
No. 1 cage is drawing men up and No. 2 cage is sending 
timber or loaded trucks down, contrary to the provisions 
of the Mines Regulation Act, he will not start his 
engines. The repetition by the receiver of the sender's 
order of the ‘men coming up” (or going down, as the 
case may be) constitutes an absolute block, and informs 
the engine driver of what he is winding in the up cage ; 
it also prevents mistakes between the banksman and 
cager, through which many fatal accidents have occurred 
previous to the introduction of this system. Fig. 7 shows 
the general arrangement of lines and instruments for 
shaft signals, as in operation at the Risca, Harris’s Navi- 
gation, and Cannock and Rugely Collieries. 

Provision is further made, if necessary, for electrically 
interlocking the kips with a semaphore in the engine- 
room ; so that when the kips are witHdrawn by the banks- 
man, to allow of the free passage of the cage, the arm of 
the semaphore is moved from ‘‘on” to ‘‘off” by the 
action of an electric current automatically transmitted 
from the banksman’s battery at the moment of pulling 
over the lever. This semaphore thus indicates auto- 
matically to the driver in foggy weather the operations of 
the banksman. 

In engine plane signals, the bell signals are made at 
any part of the road, by simply making connexion be- 
tween the line and the return wire, and thus closing the 











circuit ; this can be done by the boy in charge of the 
journey while the tubs are running. Narrow or dange- 
rous inclines, where power is used to work the trains, are 
a fruitful source of accident. Men using the inclines as 
travelling roads, and thus meeting the tubs coming out, 
are crushed against the sides of the road. Under certain 
circumstances the writer has found it advantageous to 
»rotect the roads by means of electrical train indicators. 

he indicating instruments, used at each end of the block 
section of the road thus protected, are constructed as 
follows. An electro-magnet M, Fig. 5, is provided with 
an armature K, balanced on a pivot, at the end of which 
is a semaphore arm. The armature and the signal being 
about equally balanced, when a current flows through the 
electro-magnet M, the armature K is attracted, and the 
semaphore arm flies up to ‘‘danger.” To show “line 
clear” or safety, when required, the operator presses down 
the lever E, which mechanically throws the signal toa 
position of safety. The keys used for transmitting the 
current are what are technically called ‘‘ Morse keys,” 
and are fitted underneath the semaphore signals, as shown 
in the end and side views, Figs. 6 and 7. 

When in use in coal mines, the apparatus is fitted up as 
shown in Fig. 8. Supposing A and B represent the two 
ends of the incline or plane, it will be seen that a man can 
enter the section at B, the semaphore indicating “line 
clear ;” but when in charge of trucks or tubs he should in 
doing so throw the signal at A to ‘‘ danger,” and then no 
one should start from A to B. Where compressed air 
locomotives are in use this system is almost essential to 
the safety of the men, if the road is used as a travelling 
road. Some of the worst accidents the writer has had 
experience of have originated in using engine planes as 
travelling roads without proper means of ascertaining 
whether it is safe to enter. 

Another application of electricity in coal mines is the 
electric recording anemometer introduced by the writer. 
The hemispherical rotating cups are placed in the main 
return air-way, and the recording apparatus in the fan 
engine-room at the surface. This apparatus consists of a 
suitable clockwork to pay out a given length of paper tape 
ina given time. Every five minutes the clock closes a 
local electric circuit within the apparatus, and thus the 
time is punched on the tape. The revolving cups in the 
return air-way are geared into a revolving wheel, so in- 
sulated that it makes contact once in so many revolutions. 
This apparatus {and the recorder are connected together 
with Ro. 11 galvanised iron telegraph wire (0.120 in. 
According to the variations in speed of the air in the mine, 
the number of these closings of the circuit will vary; and, 
by means of a circular punching apparatus similar to that 
of the local circuit, each contact is registered on the tape by 
a dash similar to that of a Morse printing instrument. The 
number of dashes in each five minutes’ interval shows the 
speed of the air, together with its variations ; the tape form- 
ing thus an automatic and continuous record of the speed of 
the main air current, taken at any desired part of the mine. 

There is another application of electricity which has 
been found extremely useful by thewriter. Itis desirable 
at times to hear the action of the pump-valves in the pit, 
without having to send the sinkers down. For this 
purpose the writer has used with success a modified tele- 
phone, attaching it to the outside of the valve cover ; but to 
get really exact repetitions of the beat of the valves, a stout 
piece of asbestos card should be interposed between the 
valve cover and the mouth of the telephone. A little 
practice enables the engine-man to follow the action of the 
valves as accurately as when, in the human body, the 
heart's action is examined by means of the stethoscope. 
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II. APPLICATION OF ELEctTRIcITY IN MINING, FoR ILLU- 
MINATION AND FOR TRANSMISSION OR STORAGE OF 
Power. 

In 1881 the writer experimented at length on the illu- 
mination of the pit-bank and screens at Harris’s Naviga- 
tion Collieries. A Gramme dynamo machine was driven 
off an engine that worked a Schiele fan, thus insuring 
sreat steadiness of motion and economy in motive power. 
The result of the experiment showed that incandescence 
lamps were useless, and powerful arc lamps, fixed 40 ft. 
above the ground, the most suited for the purpose. On 
account of the absence of colour in the light, the coal 
trimmers could pick off ‘‘ brass” and ‘‘ pyrites” quicker by 
the arc lamps than by incandescence lights. In every way 
the experiments proved conclusively that electric illu- 
mination of the surface was desirable at a mine of any 
great magnitude, and that the ordinary engineering staff 
of a colliery was capable of maintaining the appliances in 
operation after a week’s instruction ; but it was generally 
agreed that the introduction of alternating high-tension 
current machines was very unadvisable, on account of the 
likelihood of accident to the men. It was observed by the 
writer that no amount of warning to the colliers would 
induce them to leave the line wires alone. Of all types 
of dynamo machines, the Edison low-tension machine is 
most suited in the writer’s opinion, for colliery purposes ; 
while the Brockie, Serrin, or Crompton are lamps are 
suitable, if an are is required for ps Pr Bay in con- 
nexion with a Gramme or Siemens dynamo. 

At the Risca Collieries the electric light is introduced 
into the pit from a dynamo machine driven at the sur- 
face. The cable is taken down the shaft and connected 
with a series of Crompton incandescence lamps of 
large size at the bottom. These give an excellent light, 
and facilitate very greatly the work of the cagers and 
the men in the gate roads. Butas regards the introduc- 
tion of such lights into coal mines, for the purpose of 
illuminating the working stalls and faces, the writer 
wishes to draw attention to the 7th general rule, Sec- 
tion 76, Mines Regulation Act, 1872, which provides 
that “In every working approaching any place where 
there is likely to be an accumulation of explosive gas, 
no light or lamp other than a locked. safety lamp shall 





be allowed or used.” It must be borne in mind that 
with safety lamps a constant watch is kept on the ap- 

arance of gas. Now a blower of gas has been known 

y the writer to back up against an air current of 65,000 
cubic feet per minute passing down the split ; and with 
electric lamps no notice would be given of the fact. 
Such accidents—-or again, a fall of roof breaking a wire, 
or the breakage of a lamp—cannot be guarded against ; 
and hence the writer is of opinion that no increased 
safety would be afforded by the electric illumination of 
the working faces from dynamo machines. The danger 
of breaking line wires may indeed be avoided by the use 
of accumulators or secondary batteries, charged at the 
surface from adynamo machine. But it is stated that 
thirty Faure accumulators, weighing in all about two 
tons, were required to illuminate, by means of incandes- 
cence lamps, the Pullman express on the London, 
Brighton, and South Coast Railway between Brighton 
and London. Hence the applicability of such batteries 
in their present state to coal mines seems very doubtful. 
It must be borne in mind that a miner, when holing, re- 
quires his safety lamp just above or below his work, and 
is constantly shifting its position and his own, as the 
holing progresses, to set sprags. This would be a serious 
difficulty ; and further, before withdrawing his sprags to 
allow the coal to come down, he would have to move the 
incandescence lamp away altogether and refix it after- 
wards. Allowing ten minutes for the two operations, 
this in a line of sixty working stalls would entail a loss of 
ten hours per day, say one man’s labour, or 3s. 6d. daily. 
Except in long-wall work, reflected illumination by 
means of electricity would be impracticable. In effect, 
therefore, without going into details of cost at the present 
time, electricity can oniy be successfully applied to the 
illumination of the working faces by means of a hermeti- 
cally sealed glass incandescence lamp, containing a supply 
of electricity for nine hours’ consumption. sf this is 
charged from dynamo machinesat the surface, due regard 
must be had to the length of time occupied in the opera- 
tion. The weight of each electric lamp should not exceed 
that of the present lamps in use, or 3lb. as a maximum. 
Such an appliance does not at present exist. 

The useful application of electricity for the transmission 
of power would be confined to underground haulage, on 
the electrical tramway principle of Sir William Siemens 
and others. But according to the writer’s information, 
such engines as those constructed at the Grange Iron 
Works, Durham, or compressed air locomotives, are 
capable of being used far more economically than elec- 
tricity ; so that the question of electric haulage need 
not be considered. In support of this statement the 
writer may state that compressed air locomotives have 
been recently introduced into the Cannock and 
Rugeley Collieries with a result that may be regarded 
as eminently satisfactory. The load taken at each 
journey is 10 tons, the gradient being 14 in. per 
yard or 1 in 24. The distance run is 220 yards, the 
total daily work 300 tons, and the speed eight miles per 
hour. The cost for haulage is fd. perton. The air is 
first compressed to a pressure of 75 1b. per square inch, 
and ultimately to a pressure of 350 1b. per square inch 
for use in the locomotive ; and by having an excess of 
receiver room all difficulties of latent heat are avoided. 
The cost of the locomotive was 250/., and that of the 
compressor 70/. ; and the engine does the work of three 
14-Land horses. The cost of producing an equal amcunt 
of power by means of electricity would be more than 
twice that sum; and the electrical leakage in coal mines 
would be an almost insurmountable obstacle to its use. 

Steam hauling engines and compressed air locomotives, 
with the tail-rope system in use at many collieries, have 
proved so satisfactory and economical, that the time has 
not yet arrived when electricity can be economically 
applied to take their place; whilst the transmission of 
power to fixed points in coal mines is undoubtedly best 
secured by means of compresed air, the exhaust of which 
is of such value for ventilating the workings. 

Recapitulating the points mentioned, the writer ad- 
vocates the use of electricity for the purposes of signalling 
and illumination, as regards the pit bank and pit bottom; 
but cannot at present approve its adoption for the trans- 
mission of power in the workings, or for illumination at 
the working faces. He is of opinion that no increased 
safety would be thereby derived, and that inconvenience 
and danger might arise through falls of roof; whilst 
the constant watch upon gas, kept by the present exten- 
sive use of self-extinguishing lamps, would be removed. 
Lastly, in the writer’s opinion, the seventh general rule 
of the Mines Regulation Act, 1872, would not be com- 
plied with in such cases. 

With regard to the use of electricity for signalling, the 
writer is convinced that the time has arrived when rapid 
winding collieries should abandon their old hammer-and- 
plate system and adopt dials. Experience at the Risca 
Colliery showed that it was impossible to work a com- 
prehensive system of underground haulage frem the sur- 
face without electric signals. But it should be borne jn 
mind that, unless electric signalsare erected by competent 
men, they are far more dangerous than ordinary me- 
chanical signals ; and that where the electric signals are 
in use it is desirable to have at least one man instructed 
in a lineman’s duties ; this applies equally in the matter 
of electric light machinery. 

The writer has brought the subject before the Institu- 
tion, after several years’ experience, because he is im- 
pressed with the present inadequate signalling arrange- 
ments, and the increasing risks to which all classes of 
underground men are exposed by the introduction of rapid 
winding machinery on engine planes where mechanical 
signalling is used. On the other hand, the application of 
electricity for surface illumination is only a convenience 
and not a necessity ; while for underground illumination 
the writer adheres to self-extinguishing safety lamps. 
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DETAILS OF EXPRESS LOCOMOTIVE; GREAT EASTERN 


CONSTRUCTED AT THE COMPANY’S WORKS, STRATFORD; FROM THE DESIGNS OF MR. T. W. WORSDELL, LOCOMOTIVE SUPERINTENDENT 
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to give great durability, so much so that after twelve 
months’ running the wear isscarcely perceptible. This 
gear has also the great advantage cf being exceedingly 
handy for examination, while it is all clearly open to 
view from the footplate when the engine is at work. 
The engine is fitted with screw reversing gear. 
Returning to the general construction of the engines 
under notice it will be seen from the views given last 
week, that the frames, which are each cut out of a 
single steel plate 1 in. thick, are well stayed together 
laterally, the curved plates between which the leading 
axle-box works assisting the cylinders in stiffening the 
leading end. The motion plate is of cast steel of a 
substantial section, and the guide bars project through 
it as shown. The buffer plates and cross plate stays 
are, like the main frames, of steel. 
guides for the coupled axles are fitted with adjusting 
wedges. The wheels are wrought iron of a very substan- 
tial pattern, and are fitted with steel tyres secured by 
Mansell’s fastenings. 
is now, however, using cast steel wheels on many of 
his engines, and from the results obtained, it is not 


The axle-box | 






































improbable that such wheels will largely supplant 
wrought iron ones in the future. 

The details of the radial boxes for the leading axle 
are clearly shown by the views Figs. 7 to 11 onthe 
present page. From these views it will be seen that 
the two boxes are cast in one, there being in fact two 
bearings fitted to one box extending right across the 
engine. This box has a lateral 
direction, its side movement being controlled by a 
pair of elliptical springs arranged as shown. ‘The 
axle-box works between guides formed of curved steel 
plates extending from frame to frame as shown, the 
elliptical springs just mentioned taking their abutment 
against a casting which is bolted between these guide 
plates. An examination of Figs. 7, 8, and 9 will show 
that the deviation of the axle-box to either side affects 
both springs of the pair, while the initial compression 
in the springs can be readily adjusted. The load upon 
the leading springs of the engine is transferred to the 


Mr. Worsdell, we may mention, | leading wheels through spring pins provided with 


shoes which slide freely on flat surfaces provided at 
the top of the axle-box, 
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one which works very well and smoothly. 


| seen from our detail views that ample means of lubri- 
| cation are provided. 


The coupled axles are 8 ft. 9in. between centres, 


| and to reduce the weight of the coupling rods without 


materially affecting their strength, Mr. Worsdell 


| has made them of I section, as shown by the detail 


play of 1} in. in each | 


views Figs. 12, 13, and 14 on the next page, these 
views also showing the construction of the coupling rod 
ends. It will he seen that the bushes are prevented 
from turning by a key which is dovetailed into the 


| coupling rod, while they are kept from shifting laterally 


| brass. 


| plates with the bolts passing between them. 
| Worsdell is, however, now using on many of his engines 


The whole arrangement is | 


by the set screw shown. 

The boiler is worked at a pressure of 140lb. per 
square inch, and its shell is entirely of steel. while 
the inside firebox is of copper, and the tubes are of 
The firebox crown is, in the engine illustrated, 


stayed by girder stays each formed of a pair of steel 
Mr. 


cast steel roof stays of girder section, and with very 
good results. The chief dimensions of the boiler of the 
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engine under notice we shall give later on. The boiler 
is provided with a dome containing a regulator of the 
gridiron type with a ‘‘ pilot valve” on the back. The 
safety valves are of the Ramsbottom pattern. The boiler 
is fed by two of Gresham and Craven’s injectors, viz. : 
a No. 10 on the right-hand side, and a No. 9 on the 
left-hand side, the latter being the fireman’s side on 
the Great Eastern line. Insome of his later engines 
of the type we are describing, Mr. Worsdell is using 
an exhaust steam injector in place of one of the others, 
and with very satisfactory results. 

The engine is fitted with a neat cab, and the arrange- 
ments for the convenience of the driver are very good. 
The sand boxes, cylinder cocks, blower, &c., are all 
worked from the footplate, the handles being con- 
veniently placed. The engine is fitted with the 
Westinghouse automatic brake, the main compressed 
air reservoir being placed below the foot-plate, 
and being divided by a partition, so that a small 
portion of it is shut off to form the small reservoir re- 
quired for the automatic working of the engine brakes. 

t will have been noticed from the perspective view 
which we published last week (vide page 447 ante) 
that the driving and trailing wheel covers are con- 
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nected. In the intervening space thus obtained Mr. 
Worsdell has placed on one side of the engine the 
Westinghouse air pump, the object being to shield it 
from dust. In the engine under notice the brake is 
applied to the driving and trailing wheels, as well as 
to the wheels of the tender, while the brake pipe is 
carried forward so that it can be coupled on to the 
brake pipes of a pilot engine if necessary, or used if 
the engine is running with a train tender first. 

The perspective view which we published last week 
will show that Mr, Worsdell has produced an exceed- 
ingly neat engine, while it is one which is very easy on 
the road and does its work well. Working express 
trains between London and Norwich some engines of 
the type we have been describing are burning but 
29 lb. of South Yorkshire coal per mile, this including 
no allowance for light miles, while careful trials have 
shown a consumption of but 27 lb. per train mile, the 
trains averaging 13 carriages. In conclusion we sub- 
join a summary of the chief dimensions of the engine we 
have been describing. 
Cylinders : 

Diameter of cylinders 
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oooNr st 
oe 


i 


5 


Stroke 
Length of ports... 
Width of steam ports 
9» exhaust ,, a Le es 
Distance apart of cylinders, centre to 
centre aay a a 5 ai 
Distance, centre line of cylinders to 
valve face ... os si se 
Distance, centres of valve spindles 
Lap of slide valves ve 
Maximum travel of valves ae am 
Lead of slide valves (constant) ... a 
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Motion: ft. in. 
Diameter of piston rod 0 3 
Length of slide blocks : ee 
Width of guide bars a ~ sox, OOO eae 
Length of connecting rod between centres 6 10 

3 radius rod ee ite say 3 9} 
Wheels and Axles: 
Diameter of driving and trailing wheels 7 0 
=f leading wheels __... ue 4 0 
Distance between centres of leading and 
driving wheels... _ ee ae s 9 
Distance between centres of driving and 
trailing wheels " 8 9 
Total wheel base ... Mw 6 


Crank and Trailing Axles : 
Diameter at wheel seat 
e bearings 
” centre a ae Av 
Distance between centres of bearings ... 
Length of wheel seat : ee oe 


ocoocoowooso 
oo) 


nA bearings ee ~ 9 
Diameter of outside coupling pins 4} 
Length of Se Pi 4 
Throw of 5 12 

Leading Azle : 
Diameter at wheel seat 0 8k 

* bearing oO 7% 

*s centre 0 64 
Length at wheel seat 0 bf 

= bearin 0 1 
Centre to centre of bearings 3 8 
Thickness of all tyres on tread ... o 3 
Width em Fe a 0 83 

Frames: 
Distance apart of main frames ... 4 0 
Thickness of frame (steel) eo 4 


Boiler : 
Height of centre of boiler frem rails 
Length of barrel a os 
Diameter of boiler outside 
Thickness of plates (steel) oe 
smokebox tube-plate 


_ 


ooococre*! 


Lap of plates 
Pitch of rivets 
Diameter of rivets ... 


Firebox Shell (Steel) : 


Length outside __... es ‘i 6 0 
Breadth ,, at bottom... Ze 5 ae 
Depth below centre line of boiler a iG 
Thickness of front, back, and side plates 0 Of 
Distance of copper stays apart ... ~ 0 4 
Diameter 5 ee a ; Oo 2 
Inside Firebox (Copper) : 
Length at the buttom inside e 5 4 
Breadth 99 9 en ace s 
Top of box to inside of shell... si 1 4 
Depth of box inside a iss ee ae 
Tubes, de. : 
Number of tubes ... 201 
Length * i ses be ws SE 2 
Diameter outside ... - = . © 
Thickness, No. 11 and No. 13 W.G. 
Diameter of exhaust nozzle me af 0 4} 
Height from top of top row of tubes... 0 2 
», Of chimney from rail ee ws Aa 
Heating Surface, dc. : sq. ft. 
Of tubes Sob 1082.5 
55 BTODOX ... 117.5 
Total 1200 
Grate area ... igs at 17.3 
Flue area through tubes... Sie ae 3.4 
Ratio of grate surface to heating sur- 
face sen aye i Me «>  ‘s3168:9 
Ratio of flue area through tubes to 
grate surface ... wi es ae 1:5.09 
Weight of Enginein Working Order : tons ewt. qrs. 
Leading wheels : ace ae @ 19 J 
Driving ,, 15 0 0 
Trailing ,, 13 3 3 
Total 41 30 
Weight of Engine Empty : 
Leading wheels ; 12 4 2 
Driving ,, 13 152 
Trailing ,, 3 i 1 
Total 38 0 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, November 3. 
A PERCEPTIBLE decline in pig-iron scocks has im- 
parted a slightly improved feeling in standard and 
special brands. Consumers, large and small, know that 
they stand on dangerous ground in the event of an 
upward tendency, because their stocks are very light. 
Furnace production has been gradually reduced, and it 
is only a question of time when the restriction of 
output will work such a diminution in stocks as to 
bring buyers into the market. The stronger com- 
anies are counting upon this possibility, and are 
lasliniog to follow the concessions made by holders 
of inferior stocks. Makers have offered 1000-ton lots 
of forge without finding takers. The gradual dis- 
appearance of low grade irons is preparing the way 
for an improvement which cannot be deferred much 


—————. 





longer than the opening of the year. Too many fur- 
naces are out of blast, and ready to goin, to make any 
actual upward tendency possible. Several furnace 
companies in Western Pennsylvania report a material 
decline in stocks within thirty days, and at the pre. 
sent rate of progress, the supply in sixty days will be 
insignificant, meanwhile large consumers are preparing 
to purchase. Offers were made this week at 18 dols, 
for large lots of iron of good grade. Foundry ranges, 
as usual, from 18 dols. to 19.50 dols. for No. 2, and 
20 dols. to 22dols. for No. 1. Nothing can be done 
in Bessemer. Stocks are offered at 20.50 dols., and 
Spiegeleisen at 30.50dols. Sales can be made at 
20 dols. and 30 dols. Sales have been made of muck 
bars at 33 dols., and offers are in hand at 32.50 dols. ; 
demand is light. Charcoal blooms have fallen to 
55 dols., and anthracite, 47 dols. Special makes are 
held higher. Bar iron continues weak at 2 cents to 
2.10. Stores are selling at 2.15 to 2.20 in small 
lots. Manufacturers are anxious for business, and 
orders are scarce, only two-thirds of full capacity is 
employed, and a further restriction of output is pro- 
bable. Consumers are purchasing very cautiously, 
and decline to anticipate requirements at any conces- 
sions named. Shipyard demand is active, and one or 
two large orders for iron plates have just been placed, 
aggregating 2500 tons. Tank is 2.50; boat plate 
2.35; shell 3cents; flange 4, and firebox, 5 cents, in 
large lots, A fair amount of business has been transacted 
in structural iron. Angles are 2.30, tees 2.75, and 
beams and channels, 3.40 to 3.50. The demand for 
sheet iron has declined. Quotations unchanged. Steel 
rails have sold in one 30,000-ton lot at 35 dols. Several 
other offers for 5000 and 10,000-ton lots will probably 
be placed at the same figure. Inquiry has brightened 
up, and if small orders are accepted at 35 dols., a 
heavy business will be done. 1000-ton lots of Ame- 
rican old rails have sold at 24 dols. ; double heads, 
25 dols, 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—The warrant market was 
again active last Thursday, as a feeling was prevailing 
that the ironmasters were certainly entertaining the pro- 
priety of making a reduction of the output, in view of the 
increased wages of the miners and the low prices obtain- 
able for pig iron. By the damping down of the blast 
furnace at Dalmellington and the continuance of the 
strike there, the output for last week showed a further 
reduction. Transactions took place during the forenoon 
market at from 44s. 4d. up to 44s. 9d. cash, also at 
44s. 6d. up to 44s. 104d. one month, the close being buyers 
at 44s. 84d. cash and 44s. a a one month, and sellers want- 
ing 1d. per ton higher. Dulness was the rule in the market 
on the following day, and almost the whole of Monday's 
advance was lost. The close was 4d. per ton under that 
of Thursday, but there was still a gain of 64d. per ton 
on the week. Business was reported on forenoon ’Change 
at 44s. 8d., 44s. 7d., and back to 44s. 8d. cash, also at 
44s. 10d. to 44s. 9d. and back to 44s. 10d. one month; 
and at the close of the market there were buyers offering 
44s. 8d. cash and 44s, 10d. one month, with sellers near, 
In the afternoon there were transactions at from 44s. 74d. 
down to 44s. 44d. cash, also at from 44s. 7d. down to 
44s. 6d. one month, with sellers at the close asking 44s. 5d. 
and 44s. 7d. cash and one month, respectively, and buyers 
near. Monday’s market was likewise dull, and prices lost 
5d. of last week’s gain. In the forenoon market trans- 
actions were reported at from 44s. 3d. down to 44s. 14d. 
cash, also at 44s. 5d. down to 44s. 4d. one month, and 
there were buyers at the close of the market offering 
44s, 2d. cash and 44s. 4d. one month, with sellers asking 
4d. per ton higher. Business was reported in the after- 
noon at from 44s. 14d. down to 44s. cash, also at 44s. 34d. 
down to 44s, 24d. one month, with buyers at the close 
offering 44s. cash and 44s. 2d. one month, and sellers 
near. The market was firm and strong yesterday, and 
the previous day’s decline of 5d. per ton was fully re- 
covered. Transactions took place during the forenoon at 
from 44s. up to 44s. 3d. cash, also at from 44s. 2d. up to 
44s, 5d. one month, the close being sellers at 44s. 3d. cash 
and 44s, 5d. one month, and buyers near. Business was 
transacted in the course of the afternoon at from 44s. 3d. 
up to 44s. 44d., also at_44s. 5d. up to 44s. 64d. one inonth, 
and at the close of the market sellers were asking 44s. 5d. 
cash and 44s. 7d. one month, with buyers near. There 
has been another decline in prices to-day. In the fore- 
noon business was done at 44s. 5d. to 44s. 4d. and 44s. 43d. 
cash, also at 44s. 7d., 44s. 6d., and 44s. 64d. one month, 
the close being sellers at 44s. 44d. cash and 44s. 64d. one 
month, and buyers near. Business was reported in the 
afternoon at from 44s. 44d. down to 44s. 2d. cash, also at 
44s, 64d. down to 44s. 4d. one month, and subsequently 
there were sellers at the lowest quotations, and buyers near. 
It is certain that there is a hiles off in the shipbuilding 
orders, and that fact is spreading abroad a depressing 
feeling, which is taken up and is perhaps somewhat 
exaggerated by the reports appearing in some of the daily 
newspapers. No doubt the outlook is not of a very pro- 
mising character, but the actual circumstances of the 
case seem scarcely to warrant such a very depressed feel- 
ing as appears to be entertained in some quarters. It 
is also to be noted that at the same time the prices of pig 
iron are so low that makers must be working at an 
enormous loss; and in addition to that there is the fact 
that the labour question is showing a considerable degree 
of unsettledness in various directions. There are, how- 





ever, some indications that the present low prices are 
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stimulating large undertakings. The demand from abroad 
for iron is quiet, and the reports that are coming to hand 
are generally of a dull character. The home trade on the 
whole, continues to be in a fairly satisfactory state. 
There are still 101 blast furnaces in actual operation, 
for although four were recently damped down at the 
Dalmellington lron Works, three have been relighted at 
Cartsherrie, and one at Govan Iron Works during the 
past week. At this time last year there were 114 
furnaces blowing. It is worthy of remark that some of the 
furnaces that were blown out several weeks ago for 
repair or alteration and are now ready for relighting, re- 
main in that state in consequence of the low price of pig 
iron prevailing. Much of the business done in the open 
market during the past few days has consisted of covering 
operations by the “* bears,” but it may also be mentioned 
that there has been some appearance of buying for specu: 
lative purposes on behalf of the outside public. In the 
hematite pig iron department dulness is still the rule, 
the prices being unchanged, the usual mixture of 
Nos. 1, 2, and 3 brands being quoted at 47s. per ton f.o.b. 
at Cumberland ports. Last week’s shipments of pig iron 
amounted to 12,107 tons, as against 6814 tons in the pre- 
ceding week, and 11,316 tons in the corresponding week 
of last year. Tho United States took 1400 tons ; Canada, 
350 tons; India, 105 tons; Australia, &c., 380 tons; 
France, 146 tons ; Italy, 2230 tons; Germany, 1275 tons : 
Holland, 620 tons ; Belgium, 530 tons ; China and Japan, 
112 tons ; and other countries lesser quantities. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 586,265 tons yesterday afternoon, as against 
587.555 yesterday week, showing a decrease for the week 
of 1490 tons. 

Institution of Engineers and Shipbuilders in Scotland.— 
At the second ordinary meeting of this institution, held 
last night—Mr. James Reid, president, in the chair—an 
official statement was made from the chair to the effect 
that it was intended to continue the Lectureship on 
Naval Architecture _in addition to the Professorship, 
which Mrs. John Elder has agreed to endow, in 
connexion with the University of Glasgow. For that 
yurpose it is proposed to raise an endowment fund of at 
soi 5000/. so as tu provide some remuneration for the 
lecturer, who, it is anticipated, will be assistant to the 
University Professor, whoever he may eventually be. 
Mr. J. C. Lawrie has conducted the duties of the 
lectureship for two sessions, and has now commenced a 
third session, the lectures being delivered this winter in 
the institution buildings. 

The Stability of Vessels at Launching.—This subject, 
which was treated of in a paper read before the Institu- 
tion a month ago by Mr. J. H. Biles, naval architect, 
was under discussion at last night’s meeting. It was 
evidently regarded with deep interest, as a number of 
gentlemen came prepared to speak upon it who have 
never taken part in the proceedings on any former occa- 
sion. The discussion was adjourned till next meeting. 


Drainage Scheme for Inverness.—The Inverness Pollu- 
tion Commissioners have resolved to carry out a drainage 
scheme in their town at an estimated cost of 10,795/., the 
consulting engineer for the scheme being Mr. Willet, C.E. 


Inverness Harbour Improvements.—Some extensive im- 

vrovements are about to be carried out by the Inverness 

econ Trustees. the expenditure in connexion with the 
same being estimated at several thousand pounds. 


NOTES FROM THE SOUTH-WEST. 

Swansea Harbour.—The Swansea Harbour Trust in- 
tend to apply to Parliament for power to construct a pier 
at Oystermouth, the cost of which is estimated at about 
20,000. The London and North-Western Railway Com- 
pany, whose line now passes the Mumbles at a distance 
of about three miles, propose to connect the railway with 
that village ; and in addition to the improved communica- 
tion this will give the public, it is said to be in contem- 
plation to use it in connexion with a service of steam 
packets to and from the Devonshire coast. 


Waterloo Tin-Plate Works.—For some time past Mr. 
F. Woodruffe, son of Mr. Woodruffe, proprietor of the 
Machin Tin Works, had been negotiating for the purchase 
of the Waterloo Tin-Plate Works, and has succeeded in 
bringing the transfer to a successful issue. The Waterloo 
Works, which were formerly carried on by Messrs. Geen 
and Co., Swansea, possess costly machinery and the latest 
appliances. 

Taff Vale Railway.—The Taff Vale Railway Company 
proposes to go to Parliament for a Bill to construct a 
short line from a pvint below the railway bridge at the 
entrance to Salisbury-road, Cardiff, to a point a little 
below a bridge which carried the east branch over the 
Great Western Railway. This line will assist the trans- 
mission of coal to the docks, and will avoid delay caused 
by bringing back empties on the East Dock branch. 


Newport.—Quotations for steam coal have been firm. 
The house coal market is in an equally satisfactory state. 
The iron ore trade does not show any signs of improve- 
ment. There have been a few large lots of manufactured 
iron sent away, but beyond this the iron trade retains an 
unhealthy tone. Last week’s clearances amounted to 
51,731 tons. The quantity of iron sent away was 3433 
tons forwarded to the following destinations: Dieppe, 
136 tons ; East London, 1508 tons ; and Cape Town, 1790 
tons. From Bilbao there were received 13,110 tons, and 
from other ports 2600 tons of iron ore. 

Collieries near Pontypridd.—Mr. E. Lewis, late owner 
of the National Colliery in the Rhondda Valley, is about 
to carry on an extensive sinking midway between Ponty- 
pridd and the Aberdare Junction Station, It is also 








intended to sink in the neighbourhood of the Treforest 


Works. 


Cardif.—In the steam coal market there is practically 
no change toreport. Prices are firmly supported-—in fact, 
in a few cases for small quantities, some slight advance is 
reported to have been obtained. The patent fuel market 
still displays satisfactory symptoms. The iron ore trade 
continues dull and unsatisfactory. Last week’s clear- 
ances comprised 165,841 tons of coal, 3606 tons of iron, 
and 6771 tons of patent fuel. From Bilbao there were re- 
ceived 14,113 tons of iron ore, and from other sources 5956 
tons. 


South Wales Institute of Engineers.—A general meeting 
of this Institute was held on Thursday at Cardiff, under 
the presidency of Mr. E. Williams. A paper by Mr. 
Still, on Messrs. Sebastian Smith and Moor’s ‘‘ Patent 
Method of Getting Coal,” was read. This method consists 
in the use of lime cartridges for blasting, instead of gun- 
powder; and it is contended that it saves time and 
money, and gives perfect immunity from danger. The 
writer of the paper remarked that the frequent explosions 
which take place reflect seriously on the scientific know- 
ledge of the world. It was well known that those disasters 
had not showna tendency to decrease, especially in coal- 
fields in Austria andGermany. Where this newsystem had 
been adopted the owners and managers expressed their 
entire satisfaction with the results obtained by its use. 
A discussion followed. Mr. Forster Brown said he had no 
experience of this system of coal-getting, but he could 
quite imagine that in all districts where coal required 
gunpowder, and there was the presence of firedamp, it 
might be of great use. But he would like to know 
whether it could be applied to getting stone down. All 
the more important seams of the district were worked 
without powder, and, therefore, the question of getting 
coal down was not material to them, but they often found 
it essential to use gunpowder to get down the roof, 
especially in long wall workings. This was attended 
with more or less risk, and if the system was practical for 
the getting down of stone it would be of great utility in 
the district. Mr. A. Hood saw an objection to the process 
in the fact that for blowing down roofs or working hard 
headings, they would have to bore a much larger hole than 
if they used dynamite. Several gentlemen expressed 
doubt as to whether the system would be found to be 
suitable for the getting of steam coal, and the discussion 
was adjourned to the next meeting, which Mr. Still pro- 
mised to attend. 


The Glamorganshire Canal.—The Marquis of Bute has 
see ng this canal. The shareholders transfer to the 
Marquis their shares in the undertaking on condition that 
his lordship pays an interest of 65 per cent. per annum on 
the 100,000/. original share capital, and 4 per cent. per 
annum on the 3600/7. share capital raised under powers 
subsequently obtained, the interest to be secured to the 
satisfaction of the canal company’s legal advisers by a 
charge on the Bute trust estate. 


Great Western Railway.—The requisite Parliamentary 
notice has been given by the Great Western Railway 
Company of numerous proposals for the improvement of 
their system in various parts of England and Wales. 
Provision is sought to vest the undertaking of the Cole- 
ford Railway Company, and the Bristol and North 
Somerset Railway in the Great Western Railway Com- 
pany. 

Proposed New Floating Dock.—Land near the Roath 
Basin, Cardiff, has been acquired by the Dumfries 
Ship Repairing and Engineering Company for the pur- 
Lae of gorse, Sena at that puint a capacious floating 

ock. 


Sea Defences at Hastings.—The Hastings Town Council 
has decided to carry out a report from Sir John Coode on 
sea defences, at a cost of 20,0007. The question has been 
before the Town Council for many years. 


Welsh Railway Projects—Two new Welsh railway 
projects are announced under the style and title of the 
Cardiff and Monmouthshire Valleys Railway and the 
Rhondda and Bristol Channel Railway. 


Burry Dock and Railways.—From notices issued with 
reference to the proposed Barry Dock and Railways, it 
appears that Parliamentary powers will be applied for to 
authorise the construction of a dock at Barry, and for 
——— forming a connecting link between that place 
and collieries in the Rhondda Valley. According to the 
present plans there will be a junction connecting the line 
with the Great Western Railway at Peterstone, and with 
the Taff Vale Railway near Treforest. The engineers 
concerned are Messrs. Brown and Adams, Cardiff, and 
Messrs. Barry and Brunel, Westminster. 








FOREIGN AND COLONIAL NOTES. 

A Perpetual Clock.—A clock was set going at Brusse’s 
some months ago which continued to go for nine months, 
and had not run down when last heard of. 
is obtained in a shaft by exposing it to the sun ; this 
draught turns a fan, which winds up the weight of the 
clock until it reaches the top. It then works a brake 
which stops the fan until the weight has gone down a 
little, when the fan is free to recommence. 


A Travelling Electric Light.—The Cumberland Valley 
Railway, in Pennsylvania, uses a travelling electric light 
apparatus for lighting up wrecks on the road, or for use 
at night work. It consists of a goods van containing a 
stationary steam engine, a water tank, and coal bunker, 
a Thompson-Houston dynamo machine, and fixtures 
and carrying an electric lamp upon the roof. 


Two and One-Third Rails per Minute.—A very large 
run has lately been made at the Pennsylvania Steel Com- 
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pany’s works, Harrisburg, lasting for 24 hours, during 
which three gangs of men were employed. Gang C started 
work at 2 p.m. and left off at 10 p.m., during which time 
53 heats were made, and 954 rails turned out. Gang A 
relieved them, and worked until 6a.m., making 54 heats, 
and 972 rails. (Gang B then completed the 24 hours, and 
beat the others, by making 1026 rails in 57 heats. This 
completed a total of 164 heats and 2952 rails, being an 
average of 24 rails per minute. 

Accommodation for Coloured People.—In consequence of 
the numerous suits brought by coloured passengers against 
the Texas Central Railway for exclusion from cars 
(especially non-smoking) in which they desire to travel, 
the company has agreed to provide ‘‘ separate, exclusive, 
and equal accommodation for coloured patrons.” These 
arrangements appear to be received with favour, and the 
suits have all been withdrawn. 


Electric Lighting at Rio Janeiro.—An experiment has 
been successfully carried out at the Largo do Machado, 
Rio Janeiro, where a dynamo was placed in the Botanical 
Garden Company’s building, and 10 Weston lights, of 
2000 candle power each, kept running with excellent 
results, and not the slightest interruption. The emperor 
and large numbers of peuple have visited the display, and 
it is stated that a company is being formed to work this 
lighting process in Brazil. 

Consumption of Copper in the United States—In the 
year 1872, the consumption of copper in the United States 
was 34 million pounds. Last yearit was 77 millions. This 
increase is largely due to the increased use of electric 
appliances. 


Natural Gas as Fuel.—The smoke-prevention problem 
has been partially solved in Pittsburg by several iron 
mills, which have laid down pipes to natura] gas wells, and 
use the gas as fuel under their boilers and in their puddling 
and heating furnaces. The result is, of course, a com- 
plete absence of smoke, so much so, that the interior of 
one of the mills is actually whitewashed. The question 
that remains to be answerd by experience is whether the 
supply can be depended on. 


The Calais Lighthouse.—The electric light, which was 
established in this lighthouse on October1, is now visible 
in clear weather for a distance of 34 miles. 

Trade in Mexico.—The progressive railway develop- 
ment of Mexico has led to such an increase of importa- 
tion into that country as has nearly doubled the revenue 
within the last five years. The net receipts of customs 
during the years 1882-3 have exceeded the estimate by 
1,800,000/. 


Asphaltic Masonvry.—M. Léon Malo has lately made 
a communication to the French Society of Civil Engi- 
neers, pointing out the advantages of asphalt as a build- 
ing material. By the addition of pebbles, gravel, &c., it 
forms a concrete, which can be moulded while warm to 
any required shape, is extremely solid, of indefinite 


| duration, unaffected by heat, and indestructible except 


by explosives. 

The Van Russellerghe Telephonic System-—The Govern- 
ment of the Netherlands is about to test the system of 
telephonic communication over long distances invented 
by M. Van Rysselberghe. Experiments will shortly be 
made, if they are not already in progress, on a line be- 
tween Haarlem and Amsterdam. 


Steep Gradients.—The wire rope railways constructed 
for the Arizona Company are the steepest in the world. 
It has one line 1200ft. in length, with an ascent of 
580 ft. ; another of 1500 ft., with an ascent of 700 ft. ; and 
a third of 3000 ft., with an ascent of 1100ft. There are 
three rails with a turn-out in the centre. The loaded car 
running down hauls the empty car up, and it is equally 
yracticable to haul heavy loads up. The cable is 1} in. 
iron wire. There are two grip pulley-wheels and two 
plain wheels with a grip attached to grip the pulley-wheels. 








HapFIELp’s Founpry Company. —- Hadfield’s Steel 
Foundry Company, Hecla Steel Foundry, Sheffield, have 
just been awarded the only gold medal for their collection 
of steel castings, varying in weight from a few pounds 
up to several tons each, at the International Exhibition 
held at Madrid this year. The prize was gained in 
the face of severe competition from German, French, 
and other Continental manufacturers, and is good 
evidence of the reputation of Sheffield steel abroad. 
The same firm also secured the highest award at the 
Cornwall Institute Exhibition held in October last, viz., 
special silver medal for steel castings. The above award 
(Madrid) makes the third gold medal secured by this firm 
for their steel castings in the last five years at Interna- 
tional Exhibitions, Paris, Melbourne, Madrid, in addition 
to a special diploma and silver medal at Sydney, 1880. 


NaTIONAL HunGARIAN EXuIBITION.—A national exhi- 
bition is to be held at Budapest during the summer of 
1885, and it is proposed to add to it an international 
section, to which the assistance of English manufacturers 
is asked. Hungary is an agricultural country, and it is 
suggested that makers of novel implements would find 
new outlets for their trade at this exhibition, while 
makers of engines and tools might open up a market, not 
only in Budapest but in the neighbouring countries to the 
east and south. The objects to be exhibited are engines, 
machines for working wood, metals, and leather; 
textile machinery; machines and tools for hatters, 
brushmakers, potters, horn workers, millers, bakers, 
printers, lithographers, and bookbinders. Applications 
must be made to the office of the General Commission 
before the last day of February, 1884. The rent for space 
will vary from twelve florins to three florins per square 
metre, according to position, 
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SIR WILLIAM SIEMENS. 
On Monday evening, the 19th instant, at nine 
o'clock, a great man passed away from among us 
with startling suddenness; a great man in the 


sense in which Watt and Faraday were great,— | 


a man who has left an indelible impress upon the 
science and industry of his age and of the future. 
Just a fortnight ago Sir William Siemens was re- 
turning from a managers’ meeting of the Royal 
Institution with his friend Sir Frederick Bramwell, 
when not noticing in time the kerbstone of a 
pavement after crossing a street, he fell heavily 
with his left arm under him; he was a good 
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deal shaken by the fall, the next and several 
successive days, however, found him at his office 
'in Westminster. But the exertion proved too 
| great, and almost for the first time in his long 
career he was compelled to lay up. On the last 
| Thursday that he visited Westminster, he had 
|spent the whole morning in dictating to his 
|secretary, Mr. E. F. Bamber, a large portion of 
the address which he was to have delivered last 
| Wednesday as Chairman of the Council of the 
| Society of Arts. In the early morning of Saturday 
Sir William awoke with an acute pain in the region 
| of the heart, and with coldness in the lower limbs, 
but the remedies that were applied—hot baths and 
friction—removed the pain, and we are glad to learn 
he did not suffer much afterwards. There was also 
some congestion of the left lung, but this passed 
temporarily away, and Sir William was out of 
his room and spent two or three days in the 
drawing-room ; indeed, so successful seemed the 
remedies applied that on last Saturday he 
was to have gone to his country seat of Sher- 
wood, Tunbridge Wells, where it was hoped he 
would be able to get that complete rest which 
was absolutely necessary to his recovery. But 
on Wednesday, the 14th, he seems to have got a 


} 





chill, which settled on his lungs, for on that night 
he was taken with an attack of shortness of breath 
and difficulty of breathing, and although not actually | 
confined to his bed, he never left his room again. 
On the last day, and within four hours of his 
death, two medical men had consulted together | 
and had spoken hopefully as to his state of health, 
so that no one was prepared for the sudden ending, 
and although heart disease, probably intensified by 
the fall, was the immediate cause of his death, we 
think there can be little doubt that Sir William 
Siemens has literally immolated himself on the 
shrine of work. 

What a labourer he was a glance at his daily 
occupations will show. His secretary was with 
him at nine o'clock very nearly every work- 
ing day of the year; there was work for one 
Society or another to be done, proofs of the 
abstracts of the Institution of Civil Engineers 
to be examined, letters and opinions on scientific 
| subjects to be dictated, frequently also specifica- 
tions of new inventions already schemed out. Then 
| followed the walk across the parks, almost at racing 
speed, to Westminster ; the business of the Landore- 
Siemens Steel Company; of Messrs. Siemens 
| Brothers and Company, Limited (of both which 
large undertakings he was chairman); the work in 
connexion with the furnaces and metallurgical 
operations of which he was the inventor ; visitors 
and inquirers to be seen, and in the afternoon 
attendance at Council meetings of the learned 
Societies or directors’ meetings of various com- 
panies. The evenings, again, were spent at one 
or other of the learned societies. This gives a 
faint idea only of the way Sir William Siemens 
| passed his weeks and months and years. Little 


| 


=| wonder, then, that he broke down when he was 


just over sixty years of age. 

When we come to consider the numerous Societies 
with which Sir William Siemens was associated, and 
in all of which he rose to be a member of the 
council or to the presidential chair, we at once 
understand what an enormous strain must have 
been put upon his mental organisation. When a 
man has to address himself within the space of an 
hour to subjects so different as those for instance 
of telegraphy and metallurgy in their scientific 
aspects ; when he has to consider workmen and 
wages one moment, licenses and specitications of 
inventions the next ; when, as was constantly the 
case, half a dozen people were waiting at the 
;}same time to see him, each thinking his own 
business the most isportant, and to each of whom 
| Sir William gave his attention, the wonder is that 
| he has been able to work so long. 

Sir William Siemens was heart and soul and 
mind an engineer, an embodiment of his own 
great subject of Energy. It was not a question 
with him alone what could be got out of Nature 
in general, but what could be got out of himself in 
particular ; how could he best spend his days and 
years in useful work? Of relaxation, except such as 
as is produced by change of labour, we verily 
believe he knew none; but a short and succinct 
account of what he has done will better describe 
| his right to be considered a benefactor of his race 
than any further words of ours. 

Charles William Siemens was born at Lenthe, in 


| 





| Hanover, on the 4th of April, 1825; he received 


his early education at Liibeck, and at the Poly- 
technical School of Magdeburg. In 1841 and 1842 
he studied at the University of Gottingen, where 
he had the good fortune to sit under Professors 
Wohler and Himly, and thus at nineteen years of 
age his academical career came to anend. But his 
life education has been going on ever since in the 
constant study of everything new in the theory and 
practice of his subject. Obsolete operations, old 
forms of engines interested him only in their 
historical aspect ; what he was always in search of 
was advance. From Gottingen he went to the 
famous engine works of Count Stolberg, where he 
remained, however, only a short time, as we find 
him in England at twenty years of age, coming 
to introduce a new process of electro-deposition, 
the invention of the since eminent Dr. Werner 
Siemens and himself. The history of this visit to 
England is so interesting that we give it in the 
words Sir William himself when referring to the sub- 
ject in his presidential address on ‘‘ Science and 
Industry” before the Birmingham and Midland 
Institute in 1881. 


It affords me great satisfaction to be able to state that 
I had something to do with that first practical application 
of electricity ; for in March of the following year, 1843, I 
presented myself before Mr. Elkington with an improve- 
ment on his processes which he adopted, and in so doing 
gave me my first start in practical life. Considering the 
moral lesson involved, it may interest you, perhaps, if I 
divert for a few minutes from my subject in order to relate 
a personal incident connected with this my first appear- 
ance amongst you. 

When the electrotype process first became known it ex- 
cited a very general interest, and although I was only a 
young student at Gittingen under twenty years of age, 
who had just entered upon his practical career with a 
mechanical engineer, | joined my brother, Werner 
Siemens, then a young lieutenant of artillery in the 
Prussian service, in his endeavours to accomplish electro- 
gilding, the first impulse in this direction having been 
given by Professor C. Himly, then of Géttingen. After 
attaining some promising results, a spirit of enterprise 
came over me so strong that I tore myself away from the 
narrow circumstances surrounding me, and landed at the 
east end of London with only a few pounds in my pocket 
and without friends, but with an ardent confidence of 
ultimate success within my breast. 

I expected to find some office in which inventions were 
examined into, and rewarded if found meritorious, but no 
one could direct me to such a place. In walking along 
Finsbury Pavement I saw written up in large letters 
“*So and so” (I forget the name), ‘‘ Undertaker,” and the 
thought struck me that this must be the place I was in 
quest of; at any rate, I thought that a person advertising 
himself as an ‘‘ undertaker” would not refuse to look into 
my invention with a view of obtaining for me the sought- 
for recognition or reward. On entering the place I soon 
convinced myself, however, that I came decidedly too 
soon for the kind of enterprise here contemplated, and 
finding myself confronted with the proprietor of the 
establishment, I covered my retreat by what he must 
have thought a very lame excuse. By dint of perse- 
verance I found my way to the patent office of Messrs. 
Poole and Carpmael, who received me kindly and pro 
vided me with a letter of introduction to Mr. Elkington. 
Armed with this letter, I proceeded to Birmingham to 
plead my cause before your townsman. 

In looking back to that time, I wonder at the patience 
with which Mr. Elkington listened to what I had to say, 
being very young, and scarcely able to find English words 
to convey my meaning. After showing me what he was 
doing already in the way of electro-plating, Mr. Elkington 
sent me back to London in order to read some patents of 
his own, asking me to return if, after perusal, [I still 
thought I could teach him anything. To my great dis- 
appointment I found that the chemical solutions I had 
been using were actually mentioned in one of his patents, 
although in a manner that would hardly have sufficed to 
enable a third person to obtain practical results. 

On my return to Birmingham I frankly stated what 
I had found, and with this frankness I evidently gained 
the favour of another townsman of yours, Mr. Josiah 
Mason, who had just joined Mr. Elkington in business, 
and whose name, as Sir Josiah Mason, will ever be re- 
membered for his munificent endowment of education. 
It was agreed that I should not be judged by the novelty 
of my invention, but by the results which I promised, 
namely, of being able to deposit with a smooth surface 
30 dwt. of silver upon a dish-cover, the crystalline struc- 
ture of the deposit having theretofore been a source of 
difficulty. In this I succeeded, and I was able to return 
to my native country and my mechanical engineering 
a comparative Croesus. 

But it was not for long, as in the following year Iagain 
landed in the Thames with another invention, worked 
out also with my brother, namely, the chronometric 
governor, which, though less successful, commercially 
speaking, than the first, obtained for me the advantage 
of bringing me into contact with the engineering world, 
and of fixing me permanently in this country. This in- 
vention was in course of time applied by Sir George Airy, 
the then Astronomer Royal, for regulating the motion of 
his great transit and touch-recording instrument at the 
Royal Observatory, where it still continues to be em- 
ployed. 

Another early subject of mine, the anastatic printing 
process, found favour with Faraday, ‘‘ the great and the 
good,” who made it the subject of a Friday evening lec- 
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ture at the Royal Institution. These two circumstances 
combined obtained for me an entry into scientific circles, 
and helped to sustain me in difficulty until, by dint of a 
certain determination to win, I was able tu advance step 
by step up to this place of honour situated within a gun- 
shot of the scene of my earliest success in life, but 
separated from it by the time of a generation. But not- 
withstanding the lapse of time, my heart still beats quick 
each time I come back to the scene of this, the determin- 
ing incident of my life. 


The anastatic process referred to was a method 
of reproducing old or new printed matter. Caustic 
baryta was first applied to the printed matter 
to convert the resinous ingredients of the print- 
ing ink into an insoluble soap, the stearine 
being precipitated with sulphurous acid. The 
printed matter could thus be transferred by pres- 
sure to zinc. Next year, in 1846, he constructed 
a double cylinder air-pump, which was well thought 
of at the time. 

But these are all forgotten inventions now, 
having been totally eclipsed by the larger industries 
in which for years past his inventive faculties have 
been exercised. It is for what he has done in the 
applications of heat to industrial purposes that his 
name will ever be remembered. Although not 
actually the inventor of a new industry like Bes- 
semer, or the discoverer of some all-important law 
of nature like Faraday, whose discovery of the laws 
of induced currents forms the basis of every me- 
chanical electric generator throughout the country, 
the extensive application of his furnace and pro- 
cesses must give him high rank amongst engineers, 
and his recent endeavour to discover the secret 
of the sun’s conservation of its energy amongst 
natural philosophers. 

His method with regard to the science of heat 
was the same which he always followed—to study 
and acquire all the latest information on the 
subject, and then to commence his own inde- 
pendent investigations. Thus we find that at this 
period of his life, he discarded his early acquired 
notions of heat as a substance, and having read 
what had been done by Carnot, Clayperon, Joule, 
Mayer, Rankine, Clausius, and others, he forth- 
with accepted the theory of heat as a form of 
energy, and considered its different applications 
from this thoroughly philosophical point of view. 
This placed him in a position of advantage as 
regards most other co-workers in the same line 
of research. Whether the labours of Dr. Stirling, 
of Dundee, who first applied regenerators to 
store up heat, were or were not known to 
Siemens at this period we are not aware, but this 
highly philosophical conception was one which he 
at once applied. And he had this double advantage 
over Stirling that in reasoning out the subject in 
his own mind, he was not troubled with the difti- 
culty to fix a substantial caloric in his regene- 
rators, and that before he had his engine ready 
for application, the new theory had quite taken 
possession of the engineering and scientific mind. 

His first attempt at the application of a regene- 
rator was made in 1847, when he constructed in the 
factory of Mr. John Hick, of Bolton, a 4 horse- 
power engine, having a condenser provided with 
regenerators, and using superheated steam. Great 
practical difficulties attended this application, but 
stillthere was sufficient economy of fuel obtained 
to guarantee success. Accordingly, we find that 
he exhibited in 1855, at the Paris Exhibition, two 
regenerative steam engines, one of 20 horse-power, 
and another built by Farcot, of Paris, of 7 horse- 
power, which was worked with considerable eco- 
nomy. The use of superheated steam, however, 
was attended with difficulty, and the application 
of the regenerative principle to motor engines 
has not so far been extensively made. The 
Society of Arts, however, acknowledged the value 
of the principle by giving to Mr. Siemens the 
gold medal for his regenerative condenser in the 
year 1850, 

In 1853 he presented his first paper to the Institu- 
tion of Civil Engineers ‘‘ On the Conversion of Heat 
into Mechanical Effect,” in which he contested that 
a perfect engine would be one in which all the heat 
applied to the elastic medium was consumed in its ex- 
pansion behind a working piston, leaving no portion 
to be thrown into a condenser or into the atmo- 
sphere, and that the best results in any actual en- 
gine would be attained by carrying expansion to the 
furthest possible limit, or practically by the appli- 
cation of a regenerator. This paper gained its 
author the Telford premium and medal. 

During the decade thus commenced, that is be- 
tween his thirtieth and fortieth years, he described 





his governor, steam engine, and water meter, in 
papers read before the Institution of Mechanical En- 
gineers ; and he read two papers on electrical sub- 
jects, one before the Institution of Civil Engineers 
on the tests employed during the construction of 


the Malta and Alexandria cable, and on insulating | 


and protecting submarine cables ; the other on the 
electrical resistance and electrification of insula- 
ting materials under pressures up to300 atmospheres; 
this was published in the British Association Re- 
port for 1863. Five years previously there had been 
established the firm of Siemens Brothers, which has 
since beccme famous, as well for the electrical in- 
struments and machines they manufacture, as for 
the submarine and land lines, due to their enter- 
prise—four Transatlantic cables, the Indo-European 
line, the North China cable, the Platino-Brazileira 
cable, and others. 

It was during this time that he was engaged 
with his younger brother, and then pupil, Mr. 
Frederick Siemens, upon that invention, with which 
before all others, his name has been mainly con- 
nected—the regenerative gas furnace. 

The history of this invention has never been 
written, but the difficulties that had to be encoun- 
tered were enormons. At one place the furnace 
was cold, and would not work, at another it worked 
so hot that the furnace, regenerators and all, were 
melted together ; here prejudice, there objections, 
had to be met or overcome, but probably there 
have been few successes more thorough than that 
gained by the regenerative gas furnace. 

From the first Sir William Siemers looked upon 
his furnace as capable of accomplishing what 
Reaumur, and after him Heath, had proposed to 
do, namely, to produce steel in large quantities 
upon the open hearth ; but as usual in introducing 
a new process, great difficulty was encountered in 
first attempting to carry out that idea. 

The question arose whether steel could be melted 
and maintained as steel upon the open hearth of a 
furnace at a temperature exceeding the melting 
point of most firebricks. The general opinion of 
practical men was entirely opposed to the idea of 
accomplishing the object, and it is, therefore, 
perhaps natural that its realisation was protracted. 
The first attempt to make steel on the open 
hearth of a regenerative furnace was that of Mr. 
Charles Atwoud, of Tow Law, who, in 1862, 
agreed to erect such a furnace; but although he 
was partially successful, he abandoned the attempt 
because he was afraid that the steel so produced 
would not be of the proper quality. In the follow- 
ing year, another attempt was made by Dr. Siemens 
in France. A large furnace was erected at the Mont- 
lugon Works, and his colleague in the experiment 
was a very celebrated French metallurgist, the late 


M. le Chatellier, Inspector-Général des Mines. The | 


experimental results were on the whole satisfactory. 
Some charges of metal that was decidedly steel were 
obtained, but, unfortunately, the roof of the furnace 
soon melted down, and the company who had under- 
taken the erection of this furnace were so much 
disheartened, that they for the time at least, aban- 
doned the idea of following up the trials. After 


two or three very similar disappointments, he de- | 


cided to erect experimental works at Birming- 
ham, where the process of producing steel on the 
open hearth gradually matured, until it was 
sufficiently advanced to entrust into the hands 
of others. But another French manufacturer, 
M. Martin, of Sereuil, undertook to erect a re- 
generative gas furnace that could be used for 
making steel on the open hearth, but which, in the 
first place, was to be used as a furnace for heating 
wrought iron. While Dr. Siemens was engaged at 
Birmingham with experiments to produce steel of 
good quality by his process, M. Martin also suc- 
ceeded in obtaining good results with the furnace 
he had designed. At the time of the French Exhi- 
bition, in 1867, M. Martin brought forward his 
exhibits, for which he soon secured a considerable 
reputation. Dr. Siemens also sent samples of 
steel produced at Birmingham, differing from those 
sent by M. Martin, as regards the material used in 
the process ; the latter arrived at the production 
of steel by dissolving wrought iron in a bath of cast 
iron, whereas Dr. Siemens’ efforts had been directed, 
from the first, to the use of cast iron and ore for 
the production of open-hearth steel. 

About half a million of tons of open-hearth steel 
was made last year at different works in the United 
Kingdom, such as those of the Landore Company, 
the Steel Company of Scotland, Vickers and Co., of 
Sheffield, the Parkhead Forge, and others, 


In 1876 the British Admiralty built two vessels 
the Iris and Mercury, of this material, and so 
satisfactory were the results, that it alone is now 
used in the Royal Dockyards, in construction of 
jthe boilers and hulls, and its application to the 
mercantile marine is gradually increasing. 

During this decade he also introduced the rotary 
furnace for producing iron direct from the ore, 
instead of by puddling pig iron. 

Another invention of Dr. Siemens which deserves 
special notice in this connexion as being applicable 
to the measurement of furnace temperatures, is his 
electrical resistance thermometer and pyrometer. 
As early as 1860, when engaged in superintending 
the electrical examination of the Malta and Alex- 
andria telegraph cable, his attention was directed 
to the increased resistance of metallic conductors 
due*to a rise of temperature, and in 1861 a ther- 
mometer, the action of which was based on this 
fact, was described by him before the Physical 
Section of the British Association at Manchester. 
Later on, Dr. Siemens further investigated the 
subject, the result being the production of his 
electric resistance thermometer and pyrometer, 
which has been the means of affording material 
aid to certain branches of scientific research. This 
instrument formed the subject of the Bakerian 
Lecture for the year 1871, and upon it has been 
founded Professor Langley’s recently invented 
‘* bolometer.” 

When reprinted in the Transactions of the Society 
of Telegraph Engineers, it contained curves of the 
resistances of various metals at different tempera- 
tures, in which the ordinates represented the specific 
resistance of each metal at the temperature of melt- 
ing ice, and the curves when traced backwards 
almost all vanished at the absolute zero of tempera- 
ture, giving further proof to the mind of the late 
Professor Clerk Maxwell of the position of the zero 
of the absolute scale. 

This latter invention of Sir William Siemens 
serves as a connecting link between metallurgy and 
the science of heat in which he has done so much, 
and electricity to which also he devoted a great deal of 
his time and attention. The first paper Sir William 
Siemens read having reference to the production 
of electricity by mechanical energy, is the one 
he brought before the Royal Society on the 
14th of February, 1867, a paper containing 
the results of researches by himself, based on 
a conception of his brother, Dr. Werner, on 
the conversion of dynamical into electrical force 
without the aid of permanent magnetism. 
| By a very curious coincidence, Professor Wheat- 
| stone’s paper ‘‘On the Augmentation of the Power 
|of a Magnet by the Reaction thereon of Currents 
induced by the Magnet Itself,” was also read at 
the Royal Society on the same evening. We 
must also refer to the claim made by Mr. 
Cromwell Varley to have been the first to discover 
the principle upon which the modern dynamo 
machine depends, generally known as the accumu- 
lative principle. But whoever was the originator 
of the idea, all credit must be awarded to Sir 
William Siemens for the prominent part he took 
during many years past in the application of elec- 
tricity for lighting and other industrial purposes. 
M. H. Fontaine had shown the practicability of 
| power transmission by electricity at Vienna, in 
1873, and the Jablochkoff Company had already 
illuminated the Embankment before Dr. Siemens 
gave his inaugural address as President of the Iron 
and Steel Institute, in March 1877, but it was in 
that address, and in the one he gave the following 
year when he took the chair for the seccnd time at 
the Society of Telegraph Engineers and Electri- 
cians, that he explained the economical method of 
distributing electricity from large power centres. 
Since that time the firm of Siemens Brothers 
and Company, Limited, have been in the van in 
every application for the transmission of power by 
electricity that has been made. Our readers are 
familiar from the descriptions we have given from 
time to time of the electric railways at Berlin, at 
Paris, Zaukerode, Bushmills, and Vienna. Not only 
to electricity in such large applications has the sub- 
ject of our memoir paid his attention, but to its ap- 
plication to horticulture and metallurgy. One very 
interesting series of experiments were those which 
led him to the conclusions that electric light was both 
efficacious for producing electrophyll in the leaves 
of plants and in promoting growth ; that plants do 
not require a period of rest, but make increased and 
vigorous progress, if subjected during daylight to 
sunlight, and during night to electric light ; that 
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flowers produced by its aid are remarkable for | 


intense colouring, and fruit both for bloom and 
aroma ; and suchlike interesting horticultural facts. 
Another series of experiments related to the electric 
furnace (the late Mr. Werdermann’s ingenious 
idea), in which a pound weight of broken files was 
brought to a liquid state in a cold crucible in 
thirteen minutes, and poured out in that condition, 
while a second charge was melted in eight minutes. 

The bathometer and attraction-meter Dr. Siemens 
were brought out in 1876. In the former cf these 
instruments a column of mercury was balanced by 
means of an elastic diaphragm supported by volute 
springs ; variations in the weight of the mercury 
caused by variation of depth of water, the spring 
always having the same tension, caused a portion 
of the mercury to pass through a spiral glass tube, 
the quantity so passing measuring the depth. The 
whole was kept at an even temperature, and a table 
of corrections for barometric influence, which was, 
however, slight, was used in connexion with the 
machine. It seems to have failed from its very 
sensitiveness, the wave action on the machine 
being greater than the variation of depth action ; 
this was a problem which Sir William Siemens had 
laid aside years before, but which he took up again 
hoping that it would be applicable in the cable ex- 
peditions of the steam ship Faraday. 

The most important papers of which Sir William 
Siemens was the author, and which were in most 
cases descriptive of some invention, brought 
out either alone or in conjunction with one 
or other of his brothers, were : ‘‘ The Conver- 
sion of Heat into Mechanical Effect,” read 
before the Institution of Civil Engineers on 
the 17th May, 1853; ‘‘ The Electrical Tests 
Employed during the Construction of the 
Malta and Alexandria Telegraph, and on In- 
sulating and Protecting Submarine Cables,” 
read before the samme Society on May the 
20th, 1862 ; ‘* The Chronometric Governor,” 
Proc. Inst. M.E., 1853 and 1866; ‘*‘On Pud- 
dling Iron,” read before the Chemical and 
Mechanical Sections of the British Association 
at Norwich, 1868, wherein as the result of 
experiment and observation, the author ‘* ven- 
tured to assert that the removal of the silicon 
and carbon from the pig iron in the ordinary 
puddling or ‘ boiling’ process is due entirely 
to the action of the fluid oxide of iron pre- 
sent, and that an equivalent amount of me- 
tallic iron is reduced and added to a bath ;” 
‘The Regenerative Gas Furnace as Applied 
to the Manufacture of Cast Steel,” and 
‘*Smelting lron and Steel,” two lectures de- 
livered before the Chemical Society in May, 
1868 and 1873; ‘‘On Fuel,” a lecture de- 
livered to the operative classes at Bradford 
on behalf of the British Association, on the 
29th of September, 1873; ‘‘On the Depen- 
dence of Electrical Resistance on Temper- 
ature,”’ Proceedings of the Royal Society, 1871. 
‘‘On Determining the Depth of the Sea without 
the Use of the Sounding Line (the bathometer) 
and on an Attraction Meter,” Philosophical Trans- 
actions, 1876. ‘The Utilisation of Heat and 
other Natural Forces,” and ‘‘ Gas and Electricity 
as Heating Agents,” were the title of lectures 
delivered before the Glasgow Science Lectures 
Association in March, 1878, and January, 1881 ; 
‘‘Certain Means of Measuring and Regulating 
Electric Currents,” Royal Society Proceedings, 
1879; ‘*Onthe Production of Steel and its Ap- 
plication to Military Purposes,” read in 1879 before 
the Royal United Service Institution. ‘The 
Dynamo-Electric Current and Certain Means to 
Improve its Steadiness ;” Philosophical Transac- 
tions, 1880, describes an improved means of con- 
structing shunt dynamo machines, it being im- 
portant that the resistance on the rotating helix 
should be considerably reduced by increasing the 
thickness of the wire employed, and that on the 
magnets should be increased tenfold, not by the em- 
ployment of thinner wire, but by increasing its length 
and weight. ‘The Dynamo-Electric Current in 
its Application to Metallurgy, to Horticulture, and 
to Locomotion,” read at a special meeting of the 
Society of Telegraph Engineers, on June the 3rd, 
1880 ; ‘On Gas Supply for Heating and Illumina- 
ting Purposes,” 1881; wherein the economy of 
dividing the two supplies by using the gas first 
produced, and that produced towards the end of 
the charge for heating and the remainder for illumi- 
nating purposes, was set forth by means of tables 
and diagrams, ‘* The Use of Coal Gas as a Fuel,” was 





read before Society of Chemical Industry in the same 
year ; in this the same process is further insisted on. 
‘* Science and Industry” was an address delivered in 
the town-hall of Birmingham, 20th October, 1881, 
and from this we have already largely quoted. 
Sir William was to have given another address 
before the Birmingham and Midland Institute in 
February next, but requested to be excused a few 
days after his accident. ‘* On Waste,” was a lec- 
ture delivered at Coventry, wherein he insisted on 
the importance of all processes in which valuable 
products could be obtained from what was ordinary 
called waste. Besides the foregoing we may mention 
those ‘‘On the Influence of Electric Light on 
Vegetation,” 


Horticulture and Agriculture,” British Associa- 
tion Report, 1881 ; ‘* A Contribution to the His- 
tory of Secondary Batteries,” showing what 
he had done in this matter in 1852, when he 
employed peroxide of lead. ‘‘ On the Conservation 
of Solar Energy,” Proceedings Royal Society, 1882, 
which has since been published by Messrs. Macmillan 
and Co., under the same title. This is the only 
published work of Sir William Siemens; it was 
brought out a few days before his knighthood, and 
we understand that the first edition is exhausted. 
‘On a Deep-Sea Electrical Thermometer,” Pro- 
ceedings Royal Society, 1882 ; ‘‘ On the Dependence 
of Radiation on Temperature,” read before the 





SIR WILLIAM SIEMENS. * 
Royal Society, April 25, 1883. We learn that since 
his fall Sir William Siemens had given instrue- 
tions to Dr. Edward Hopkinson to carry out a 
further series of experiments in this connexion. 
‘*On the Electrical Transmission and Storage of 
Power,” was one of the series of lectures delivered 


at the Institution of Civil Engineers on the 13th | 


of March last, before an overwflowing house. 
This meeting will ever be remembered by all 
the members present as being the occasion of 
the diabolic attempt to blow up the offices of the 
Local Government Board with dynamite, which 
filled all London and the provinces with horror on 
the following morning. Every one present must 
have been struck with the ease with which Sir 
William, after a moment’s hesitation, resumed his 
lecture as though nothing had occurred. Besides 
these papers, Sir William delivered several ex- 
ceedingly valuable inaugural addresses when taking 


the presidential chair of various societies, and such | 


another address might have been anticipated for 


last Wednesday evening at the Society of Arts ; the | 


subject he intended to bring forward was, we 
understand, ‘‘ Measures,” a question on which 
he had treated when President of the Mechanical 
Section of the Loan Exhibition of 1876. Last year 
his corresponding address before the same Society 
was on Electric Lighting. He also proposed in this 
address to refer generally to the Vienna Electrical 
Exhibition, at which he was much gratified at re- 





* We are indebted to the courtesy of Messrs. Cassell 


| and Co., Limited, for this portrait, which was published 
| in Cassell’s Family Magazine, July, 1881. 


Royal Suciety Proceedings, 1880; | 
“On Some Applications of Electric Energy to | 


{ marking the large number of measuring instruments 
exhibited, and to which he went as commissioner 
| for the British Government. He had to hasten 
back to attend the opening of the Portrush Railway 
by his Excellency the Lord Lieutenant of Ireland, 
but hardly was this over when he was away in 
| Vienna again, having been appointed with his 
friend Sir William Thomson, vice-president of the 
Scientific Congress. 

We have spoken frequently of Sir William 
Siemens’ labours in connexion with various societies ; 
his personal relation to them should be mentioned. 
In 1854 he became a Member of the Institution of 
Civil Engineers, and would shortly have been its 
President, for he has been several years on the 
Council. In 1862 he was made a Fellow of the 
Royal Society, being elected a member of Council 
in 1869. The success of the Society of Telegraph 
Engineers and of Electricians is largely due to his 
aid ; he acted as its first President, and accepted 
the same position during a subsequent year. He 
has been President of the Institution of Mechanical 
Engineers, of the Iron and Steel Institute, and last 
year at the Southampton meeting of the British 
Association, he delivered an admirable address as 
President of that body; last year, too, he became 
chairman of the Council of the Society of Arts. 

This latter Society, by the way, appears to have 
been the first to officially recognise his ability. In 
1850 it awarded him a gold medal for his re- 
generative condenser. In 1853 he received 
the Telford prize from the Institution of Civil 
Engineers as already stated. At the Exhi- 
bition of 1851 he received a prize medal, as 
well as in 1862. In 1867 a Grand Prix of 
the French International Exhibition was 
given him for his regenerative gas furnace 
and his method of making steel. In 1875 he 
was presented with the Bessemer medal of 
the Iron and Steel Institute, and in March 
last he was knighted in official recognition 
of his great scientific services. Only last 
week the Council of the Institution of Civil 
Engineers awarded him the Howard quinquen- 
nial prize for the advances he had made in 
the manufacture of iron and steel. It is almost 
unnecessary to say that he was ‘connected 
with all or nearly all the leading scientific 
societies abroad, and that various foreign 
orders, amongst them the Legion of Honour, 
had been conferred on him. There is not 
one of all the associations honoured by his 
name but will substantially feel his loss, he 
was so liberal—so prodigal rather—of his 
labour for their welfare. Small wonder, 
then, that the members of the Institution 
assembled to take part in last Tuesday’s 
meeting met only to separate after a few 
words from the President, Mr. Brunlees, 
who said: ‘‘It is with the deepest sorrow 
that I have to inform you of the death 
of our highly-valued and esteemed member 
of council, Sir William Siemens, which took 
place last night after a short illness, believed 
to be the result of a fall two weeks ago. Sir 
William was a man whose power of intellect 
and whose services in the application of practical 
science to almost every branch within the range 
of the profession of the civil engineer were uni- 
| versally appreciated. His fame was world-wide, 

as it deserved to be, and those who knew Sir Wil- 
liam Siemens best will be the most ready to acknow- 
ledge that the qualities of his heart were not less 
conspicious than those of his intellect. The Council 
are sure that they will best consult the feelings 
of all present by proposing to adjourn this meeting 
as a mark of respect tu the memory of one who was 
| so greatly honoured and beloved.”’ The following 
resolution, which had just been passed at a meeting 
of the Council, was then read and adopted as the 
expression of the views of the members present : 
‘* That this meeting desires to record the deep sense 
of the loss the Institution has sustained by the de- ° 
cease of their eminent and highly-esteemed colleague 
Sir William Siemens, and their sincere sympathy 
with Lady Siemens in her irreparable bereavement.” 

There were many applications of science and art 
which Sir William commenced, but did not live to 
complete ; there were many problems he had worked 
out to some extent, but had not solved; to these 
we cannot refer at length, for we have exhausted the 
| limits at our disposal in considering only part of the 
| work he has done. Otherwise we would dwell on his 
| hypothesis of the conversion of solar energy, by 
| which he endeavoured to prove that the sun re- 
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newed its fuel from supplies in space, and thus 
conserves its power of shining—an idea in which 
he afterwards found out he had been anticipated 
by Newton; on his regenerative gas burner, and 
regenerative gas-coke stoves, in which he heated the 
in-going air by means of heat taken from the back of 
the fire, and thus brought it forward to be radiated 
into the room; on his selenium eye, which was 
sensitive to colours; on his deep-sea electrical 
thermometer, which has just done such good ser- 
vice on board the Blake, under Commander Bartlett 
of the U.S. Navy, in taking the temperature of 
the Gulf Stream. A line here and there is all we 
have been able to give, but the matter at our dis- 
posal is simply enormous, and a detailed description 
of one even of his minor inventions, with a history 
of the difficulties that have been overcome in con- 
nexion with it, would take more space than we 
have given to the whole of this memoir. 

Last Saturday, two days before his death, Sir 
William was to have been the guest at a banquet of 
the workmen of the Landore Company, who were 
to have presented him personally with an illumi- 
nated address, which will be doubtless valued by 
the widowed lady who now grieves his loss, but 
who has the consolation of knowing that that irre- 
parable loss is felt not only in this country but 
wherever Science and Industry flourish, and that if 
he has passed away prematurely, he died with 
honours thick upon him ; at least, he had not to wait 
for tardy recognition of those grand abilities, and 
that indomitable perseverance, which long since 
placed him in the van of the profession and made 
him the chief authority on applied science. 


THE ARLBERG TUNNEL 

On Monday last the third great tunnel through 
the Alps was completed in the presence of the 
Austrian Minister of Commerce. Like the two 
existing tunnels, the Mont Cenis and the St. 
Gothard, the Arlberg has its western end in Switzer- 
land, but its eastern portal, instead of entering 
Italy as in the two former instances, is directed to 
the Austrian Tyrol. The Alps, it will be remem- 
bered, run in a crescent form in a north-easterly 
direction from the Mediterranean around the 
northern frontier of Italy and into southern 
Germany, and until lately they cut off all rail- 
way communication as far as they extended, 
the traffic either passing by the shore line from 
Genoa to Marseilles, or by the line at their 
other extremity from Innsbruck to Munich. This 
curve is now divided into four segments, the first 
reaching from the Mediterranean to the Mont Cenis, 
the second from Mont Cenis to St. Gothard, the 
third from St. Gothard to the Arlberg, and the 
fourth comprising the remaining portion eastwards. 
The line just completed runs from Innsbruck to the 
Lake of Constance, and thus opens a direct route 
from Austria to the west of Europe, without pass- 
ing through Germany, an important matter from a 
political point of view, and also of great value 
to the agricultural interest, as Germany forbids the 
transport of cattle through her territory for fear of 
the introduction of disease. 

The work of cutting the tunnel was commenced 
in November, 1880, the actual boring having been 
completed in three years, and the entire work, in- 
cluding preliminaries, in less than four years, or in 
two years under the contract time. The length of 
the cutting is 6.382 miles, and its height above the 
sea level 4030 ft. on the Tyrol side and 3770 ft. on 
the Swiss side. It was performed by two different 
types of drills; at the eastern end the Ferroux 
machine, acting by percussion and compressed air, 
was used, and at the western end the Brandt drill, 
which is driven by hydraulic power, and acts by 
turning. The number of men engaged on the 
eastern side during the first half-year varied from 
250 to 700, in the year following from 1041 to 1453, 
and recently 2000 have been employed. On the 
western side the number of men engaged in the first 
year varied from 241 to 986, in the secend year 
from 1000 to 1450, in the third year from 1600 to 
1900, and lately 2800. The method of tunnelling 
adopted was to cut a bottom heading first along the 
proposed floor line, and then to enlarge this after- 
wards. This is the opposite system to that followed 
at the St. Gothard, where the heading was near the 
arch of the proposed tunnel, and experience has 
shown it to be far the more rapid course to follow, 
and one which allows the completed line to keep 
pace very nearly with the heading. Ata distance 
of three or four kilometres from each portal the 





contract price for excavation, masonry, and drains 
was 2103 francs per metre, and if to this be added 
interest on plant, &c., the cost comes to 95/. per 
yard. The contractors were under a penalty of 
2000 florins a day for all delay beyond the stipu- 
lated period, and are to receive a like sum per day 
upon the time they have saved. The estimated 
cost was 16,216,000 florins. The ventilation was 
effected by special pipes filled with air at a pressure 
of 3 lb, per square inch, as explained in the paper 
on the St. Gothard Tunnel, published in our last 
issue. Although the main tunnel is cut the rail- 
ways on either side are not yet completed, and con- 
sequently the route cannot be opened at present. 

DISTRIBUTION OF ELECTRICITY. 

Tue National Company for the Distribution of 
Electricity by Secondary Generators have lately 
completed the lighting of a portion of the Metro- 
politan Railway, seven miles in length, from a 
central station. The system adopted is that of 
Messrs. Gaulard and Gibbs, which we illustrated 
and described at the time of the Aquarium Exhibi- 
tion (see page 207, vol. xxxv.). The chief apparatus 
now employed, although identical in principle with 
the former, differs greatly from it in appearance, 
and has developed from a scientific instrument into 
an industrial plant, capable of application in con- 
nexion with all forms of electric lighting. The 
distinctive feature of this system is that the electric 
current generated at the central station does not 
pass through any of the lamps which owe their 
light to it, but circulates in a closed circuit, which, 
starting from the primary generator, traverses the 
whole district to be lighted, carrying the energy 
developed by the engine and absorbed by the 
generator, into every part of it. The visible 
manifestation of this energy in the form of light 
is due to the secondary generators, which give the 
name to the company. The first current is an 
alternating one, and, in the secondary generators, 
induces at each reversal of its direction a momentary 
current in wires lying beside the one it is travers 
ing. The intensity and electromotive force of the 
secondary current depend upon the relation of the 
two wires, and consequently the apparatus will, if 
suitably designed, give currents of any desired 
quality, either for are or incandescence lighting, or 
for other purposes. The qualities of the primary 
current are not determined by the conditions under 
which the lamps will burn, because it is only a 
carrier of energy, and consequently it is in the 
power of the electrician to select those conditions 
which are the most economical both as regards the 
first cost of the conductor and the loss due to its 
resistance. The size of the conductor and the loss 
depend entirely upon the intensity of the current, 
and consequently in this installation a moderate 
current of 10 amperes with a high electromotive 
force of 2000 volts is employed. 

The central station is at Edgware-road, where 
the primary current is generated by a Siemens 
W, alternating machine. Although the tension 
of the current is, as we have said, 2000 volts, yet 
any part of the circuit may be touched without 
inconvenience so long as the insulation in the other 
parts is maintained perfect. 

The total length of the primary circuit is fifteen 
miles. It consists of a copper strand of No. 8 
B. W. G., carried on insulators fixed to the brick- 
work of the tunnel, and is visible from the carriage 
windows on the right-hand side going westwards. 
There are at present four stations lighted, Aldgate, 
Gower-street, Edgware-road, and Notting Hill Gate, 
the total number of lamps being about 100 Swans 
and 6 ares. At each station there is a secondary 
generator, placed in a cellar or vault or in any odd 
corner, as it requires no mechanical power or atten- 
tion. It occupies a floor space 4 ft. square, and 
stands about 5 ft. high, and consists of 16 vertical 
columns. Each column is composed of an iron 
core wound with a cable formed of a central wire 
of No. 8 B. W. G., surrounded by 48 fine wires, 
each separately insulated, and all connected to- 
gether at theirends. The terminals of both primary 
and secondary wires are led to ingeniously and 
well-arranged switch boards, by which the columns 
can be grouped together in any desired order to 
obtain the required conditions. For instance, one 
group of four columns can be arranged in series to 
feed a number of Jablochkoff candles, also arranged 
in series. Another group may be arranged parallel] 
to drive a powerful are lamp, while the remaining 





candescence lamps. Minute variations are obtained 
by raising and lowering a copper shield, which 
covers a portion of the iron core of each column, 
With a primary current of 10 ampéres, each 
secondary generator will absorb 8 electrical horse- 
power, the loss being stated to be only 10 per cent. 
The power required to overcome the resistance of 
the primary conductor will be one-quarter of a 
horse-power per mile, with a wire of 4 millimetres 
diameter and a current of 10 ampéres, and as long 
as these conditions are maintained the loss is con- 
stant for any power that may be transmitted. 

Thus in the present installation four electrical 
horse-power are consumed in driving the current 
through the primary circuit, but if another 
hundred lamps were added in the stations, or if 
othergtations were lighted, there would be no in- 
crease in the loss, as additional circuits would be 
brought into play in the primary generator, or its 
speed would be increased until the difference of 
potential at its terminals was sufficient to maintain 
a current of 10 ampéres in the line as before. 

It is impossible not to be struck by the novelty 
and singular adaptability of Messrs. Gaulard and 
Gibbs’s system. The main already laid is sufticient 
to stretch round the whole underground circuit, 
and if the electromotive force of the current were 
adequately increased, it would carry energy to light 
every station without greater actual loss on the 
way than occurs already. To what extent the 
potential can be raised is a moot question, but ap- 
pearances tend to prove that it can be multiplied 
to several times its present figure if the insulation 
be carefully attended to. The cost of a conductor 
to carry the current directly for lighting by incan- 
descence on a circuit of fifteen miles would be 





Tue First Exvecrric Ramway IN Bavaria. 

A sHorT time ago, an electric railway from the 
Rosenheim Railway Station to the sawmills of Mr. 
D. Steinbeiss was completed. It is about two- 
thirds of a mile in length, of the ordinary gauge, 
and is intended to transport the rough logs from 
the station to the mills, and the sawn timber back 
to the station. The locomotive consists of an 
ordinary platform truck, on which are two dynamo- 
electric machines, together with an apparatus for 
reducing and regulating the speed. The power is 
conveyed to the wheels of the truck by means of 
toothed gearing. A very simple lever arrangement 
enables the locomotive to be started, stopped, or 
reversed, without interfering with the revolutions 
of the dynamos. On the trial trip, 6 tons were 
conveyed at the rate of 140 ft. per minute, 4 horse- 
power only being employed. At night, the engine 
supplies the electricity to the Edison lamps, which 
light the works. 


PHOTOGRAPHY IN Hospira.s. 

Most of the French hospitals have now a photo- 
graphic studio attached, for photographing the sick 
persons at different times. The rapid dry plate 
process is employed, and Professor Charcot, of the 
Salpétritre, has devised an electrically operated 
camera which is very useful in taking a series of 
views in rapid succession. Certain classes of ya- 
tients are photographed on their entry into the 
hospital and at regular intervals after. In cases 
of hysteria, for example, it is interesting to note 
the original contractions and compare them with 
succeeding ones. The photographs are placed in 
an album for study of the disease, and for comparison 
with others taken from other patients. In this 
way the leading features of the disease will be 
recognised. The new printing processes also enable 
these photographs to be copied and distributed to 
other hospitals and medical men, Micro-photo- 
graphy, or the photographing of microscopic objects, 
is also a valuable branch of hospital work, which is 
becoming better recognised everyday. The appa- 
ratus of Professor Charcot consists of a camera 
with a movable aluminium shutter controlled by an 
electro-magnet and clockwork. A key and battery 
sends an electric current through the magnet at the 
will of the operator and, working the shutter, ex- 
poses an objective to the object. The photographer 
controls the apparatus by hand, and with his finger 
on the key, watches the patient until the desired 
moment arrives, then presses his finger and expcses 
the plate for the instant required to take the like- 





ness. When aregularseries of views in rapid suc- 


eight columns may be put in compound parallel | cession are required the hand-key is replaced by an 
groups of two each to supply high resistance in-' insulating barrel set round with metal contact-pieces 
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like a commutator, and these pieces make contact 
with a contact spring as the barrel revolves by clock- 
work. These metallic pieces are made of a tri- 
angular form sothat when ‘a short exposure is re- 
quired the spring is placed so as to rub over them 
towards their apices, and when a longer exposure 
is required, it is caused to rub over them near the 
bases. The metronome, or automatic mercury 
current interruptor of M. Gaiffe, is also applicable 
to this camera as an automatic key. 
THE TELEPHONE IN GLASGow. 

The telephone exchange system has undergone 
very great extension in Glasgow within the past 
couple of years. In the month of March, 1881, the 
different interests then existing were amalgamated 
in the National Telephone Company ; and whereas 
there were at that time 290 exchange subscribers, 
there are now 650 exchange and 200 private lines. 
There are now no fewer than six exchanges—one 
each in Queen-street, St. Vincent-street, Douglas- 
street, Morrison-street (south side), Hillhead, and 
Bridgeton ; and all of them are connected together 
by means of trunk wires. 
change is the principal one, there being in all about 
400 subscribers connected with it. There are 
eight switch-boards in it, each of which affords 
communication with fifty subscribers, and all 
the boards are intercommunicated, so that a sub- 
scriber in one may be ‘‘ connected up” with a sub- 
scriber in another. At each of the boards there are 
two operators, and nearly all of them are young 
ladies. There is no ringing of bells, or anything 





of that kind; but when a subscriber calls a small | 


dise falls down which at once attracts the attention 
of the operator. All the exchanges are open night 
and day, in which respect they are in advance of 
the telephone exchanges in London ; and communi- 
cation can be had with Edinburgh and Leith, 
Greenock and Paisley, by means of trunk lines ; 
and with the Ambulance Association, the infir- 
maries, most of the public buildings, and many 
warehouses, offices, and public works. It is specially 
worthy of remark that there are many private lines 
from Glasgow to places at distances of ten, twenty, 
or even thirty miles beyond the boundaries. 
Further, it is interesting to notice that each sub- 
scriber on the average calls up another five times 
a day, and allowing for five replies, each telephone 
is used ten times a day ; but some subscribers use 
their telephones fifty or sixty times daily. Asmany 
as 4000 connexions are sometimes made in one day. 
The National Telephone Company have now ob- 
tained a concession from the Postmaster-General by 
which a reduced tariff can be charged for inter- 
communication between the large towns and cities 
and Glasgow. 


THE Raptation oF INCANDESCENCE Lamps. 

Captain Abney, R.E., and Lieut. -Colonel Festing, 
R.E., have been studying the relations between the 
radiation, energy, and temperature of the carbon 
filaments in incandescence lamps. A Grove’s bat- 
tery was employed to give the current, which was | 
measured by a tangent galvanometer or a Thom- 
son current meter in circuit, while the difference of | 
potentials between the poles of the lamp was mea- | 
sured by a Thomson potential galvanometer. The | 
radiation from the lamp was measured by a thermo- 
pile coated with lamp-black and in circuit with a 
Thomson galvanometer of .5 ohms resistance. The 
readings were taken of the first deflection caused 
by the thermo-electric current and checked by the 
total deflection, but the former is the more rapid 
and correct proceeding, as there is no change of 
zero during the observation. A pair of cardboard 
screens with narrow slits were placed between the 
lamps and thermopile, so as to allew the light from 
a section of the filament to strike the pile, while 
keeping back the radiation from the glass as much 
as possible. The lamps were also heated in an oven 
to 350 deg. C., and their change of resistance by 
temperature measured. The results so far with 
Edison, Maxim, Brush, and Lane-Fox lamps may 
be summed up as follows. The current can be ex- 
pressed as a function of the potential ; the radiation, 
after a certain temperature of the filament has been 
reached, bears a simple proportion to the energy 
expended in the lamp: the resistance can be 
formulated as a function of the energy and there- 
fore of the radiation; and the temperature 
appears to be nearly a simple function of the 
resistance. The curve described, by using as 
ordinates and abscissee the amount of current and 
potential in the different experiments, have the 
same general form, which appears from inspection 





The first-named ex- | 


to be that represented by the equation c=a p+b pz 
where c is the current and p the potential. The 
first term of the right-hand member seems to 
represent the amount of current which would pass 
if the filament could be kept at some particular 
temperature (probably the absolute zero), and the 
second the additional current due to increased con- 
ductivity caused by increase of temperature. The 
value of the energy in watts would be w=p’ 
= The 
a+b ps 

form of equation between energy and resistance 
(1- ar) 4 1 


(br) 7" 


(a +b ps)s and the resistance in ohms 


would be rather mere complicated, w= - 
TELPHERAGE. 

The transmission of vehicles to a distance by 
electricity, independently of any control exercised 
from the vehicle, is called ‘‘ Telpherage” by Pro- 
fessor Fleeming Jenkin, and was the subject of 
the address he delivered at the commencement 
of the present session, to his class of engineer- 
ing in the University of Edinburgh. He stated 
'that in adapting electric motors to the old 
'form of railways, inventors had not gone far 
|enough back. George Stevenson said that the rail- 
| way and the locomotive were two parts of one 
| machine, and the inference seemed to follow that 
| when electric motors were to be employed, anew 
| form of road and a new type of train would be de- 
‘sirable. The ease with which electricity can be 
| transmitted and controlled led him to conclude that 
upon electric railways the load might be advan- 
|tageously distributed among many light vehicles 
following each other in an almost continuous 
| stream, and that by this arrangement a cheap, light 
| form of road, such as rods or metal ropes carried 
| on posts, might be possible, and this would require 
'no bridges or earthworks. He had consequently 
|elaborated a scheme in connexion with Professor 
| Ayrton, and a Company had been formed who were 
| how erecting an experimental line at Weston. It 
| consisted of a series of posts 60 ft. apart, with two 
|lines of rods or ropes supported by crossheads. 
| Each of these lines carried a train, and was divided 
|into sections of 120 ft., each section being insu- 
\lated from its neighbour. The rope or rod was 
| supported at the post by cast-iron saddles curved in 
a vertical plane, so as to facilitate the passage of the 
wheels over the point of support. Each alternate 
section was insulated from the ground; all the 
insulated sections were in electrical connexion with 
one another and so were all the uninsulated sections. 
The train was 120 ft. long, and consisted of seven 
buckets and a locomotive, evenly spaced with ash 
distance pieces. The skeps hung below the line 
from V wheels, and the dynamo on the locomotive 
was also below the line. It was supported on two 
broad flat wheels, and was driven by two horizon- 
tal gripping wheels connected with the motor by 
nest gearing (see page 379 ante). The motor 
weighed 99 lb. and would give a maximum of 14 
horse-power. Awire connected one pole of the motor 





| 
| 
} 





| with the leading wheel of the train, and a second 


wire connected the other pole with the trailing 
wheel ; the remaining wheels were insulated from 
each other. Thus the train, wherever it stood, bridged 
a gap separating the insulated from the uninsu- 
lated sections. The insulated sections were supplied 
with electricity from a dynamo driven by a stationary 
engine, and the current passing from the insulated 
section to the uninsulated section drove the loco- 
motive. The line would carry 15 ewt. on every 
alternate span of 120 ft., or 163 tons per mile, 
which, with a speed of five miles per hour, would 
convey 923 tons of goods per hour. It would re- 
quire a station every ten miles. 


ELECTRIC LIGHTING NOTES. 

Last week, Mr. Grant, on behalf of the Edison- 
Swan Company, entered into a contract with Messrs. 
Brown Brothers, Galashiels, for carrying out an in- 
stallation of 250 incandescence lamps in connexion 
with their new tweed factory. There will be two of 
Edison’s K dynamos, one being for reserve. The 
whole of the plant is to be laid down under the imme- 
diate supervision of Mr. Richard Murray, engineer, 
Glasgow, the representative in Scotland of Messrs. 
Platt Brothers and Co., Oldham. 

Messrs. Siemen Brothers are about to light up the 
s.s. Vancouver, which is being built for the Dominion 
Line. She isa sister ship to the City of Chicago, but 
the lighting arrangements will be on a rather more ex- 
tensive scale, There will 300 Swan lamps fed from 








two S D, machines driven by the frictional gear lately 
illustrated in our columns. ‘The installation is being 
effected by Mr. Raworth, Messrs. Siemens Brothers’ re- 
presentative in Manchester. 


Another electric lighting firm is being started in 
Glasgow, the partners being Messrs. Muir and Mavor. 
Their own premises are to be fitted up with a powerful 
Crossley gas engine and a hundred incandescence 
lamps. They have already secured a contract for an 
arc-light installation in a large engineering establish- 
ment in the east-end of Glasgow. Mr. Muir has been 
intimately connected with the National Telephone 
Company, and with Messrs. D. and G. Graham, tele- 
graph and electric lighting engineers, and Mr. Mavor 
has for several years been Mr. Crompton’s repre- 
sentative in Glasgow, on whose account has carried 
out a great deal of electric lighting work, including 
that of the Glasgow terminus of the North-British 
Railway, and that of the General Post Office, Glasgow, 
the first establishment of the kind in the kingdom to 
be fitted up with the electric light. 

The works connected with the erection of the Forth 
Bridge were illuminated by the electric light last 
week for the first time. As yet the only part of the 
work that has been completed is that for the lighting 
of the work sheds, in which there are sixteen arc 
lamps. So far, it appears, that the lighting has been 
very successful. A number of lamps have been erected 
outside these sheds, as also in the drawing shed and 
offices, all of which are expected to be in operation 
very shortly. The lamps on Inchgarvie and at North 
Queensferry are likewise nearly completed, and it is 
anticipated that they will be in operation about the 
same time. Messrs. R. E. Crompton and Co. and 
Messrs. Siemens Brothsrs are both engaged in the 
Forth Bridge installations. The lamps of the first- 
mentioned tirm are of a totally new form, which has 
been specially designed for this particular job. They are 
double, and are intended for running sixteen hours at 
a stretch, so that the work may proceed by night as 
well as by day. 


Mr. Loring, of the Northern Electric Light Com- 
pany, has organised a display in connexion with the 
Dundee Fine Arts Exhibition, and has obtained an 
unqualified suecess by the expedient of grouping arc 
lamps with very short intervals between them. By 
this expedient he has been able to avoid all black 
shadows, and to obtain a general illumination of 
average intensity, independently of any variation in 
the lamps, while, at the same time, he has filled the 
rooms with a rich light resembling sunshine in its 
warmth. Arc lighting as a rule suggests the idea of 
moonlight, and hence the public display a decided 
preference for incandescence lamps on account of their 
warmer tone, but this installation shows that a similar 
effect may be gained by a liberal use of arc lamps, and 
at a greatly reduced cost for driving, while the actual 
illumination is much greater. There are twenty 
Siemens alternating lamps fed from a W 3 and a W 6 
generator, driven by a Marshall semi-portable engine 
erected in a shed in Commercial-street, at some little 
distance from the Exhibition, the wires being carried 
over the tops of the intervening houses. 

During the earlier part of this week there has been 
held, at No. 31, Lombard-street, a private exhibition 
ofthe Holmes and Burke primary galvanic battery. 
The chief object of the display was to demonstrate its 
suitability for the lighting of railway trains, but at 
the same time means were provided to show it in con- 
nexion with ordinary domestic illumination, as it is 
evident that a battery will serve equally as well for 
the latter as for the former purpose. Already the 
Great Northern express leaving London at 5.30 p.m. 
is lighted by this meaus, and satisfactory experiments 
have been made upon the South Western line, while the 
inventors give a long list of other companies to which 
experimental plant is to be supplied. The battery 
shown in Lombard-street consisted of fifteen cells 
arranged in three boxes of five cells each. Each box 
measured about 18 in. by 12 in. by 10 in., and 
weighed from 75 lb. to 100 lb. The electromotive 
force of each cell was 1.8 volts, and its internal re- 
sistance from ;,th to ;;th of an ohm, consequently the 
battery exhibited had, under the most favourable cir- 
cumstances, a difference of potential of 27 volts at its 
poles, and a resistance of .30hm. When connected 
to a group of ten Swan lamps of 5-candle power, 
requiring a difference of potential of 20 volts, it 
raised them to vivid incandescence, considerably 
above their nominal capacity, but it failed to supply 
eighteen lamps of the same kind satisfactorily, showing 
that its working capacity lay somewhere between the 
two. A more powerful lamp is used in the railway 
carriages, but as there was only one erected it was 
impossible to judge of the number that a battery of 
the size shown would feed ; the trial, however, demon- 
strated that great quantities of current were being 
continuously evolved, and if, as we understood, the 
production can be maintained constant for about twenty 
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four hours without attention, the new battery marks 
a distinct step in this kind of electric lighting. Of 
the construction of the battery we unfortunately 
can say but little, as the patents are not yet 
completed, but we may state that the solid elements 
are zinc and carbon, and that the novelty lies in 
the liquid, and in the ingenious arrangement for 
supplying and withdrawing it. Ordinarily one charge 
of liquid will serve for twenty-four hours’ working, 
but this, of course, is entirely determined by the 
space provided for it. It is sold at sevenpence a 
gallon, and each gallon is sufficient, we are informed, 
to drive a cell while it generates 800 ampére hours of 
current, or taking the electromotive force at 1.8 volts, 

800 x 1.8 The 


it represents —_ 
746 

cost of the zine is stated to be 35 per cent. of that of 
the fluid, although it is ditticult to see how this can be, 
for one horse-power requires the consumption of 895.2 
grammes of zine per hour, or 1.96 1b., and this at 18/. 
per ton, would cost 1.93 pence per pound, or 3.8 pence 
per horse-power hour. ‘his, added to 3.6 pence for 
the fluid, would give a total of 7.4 pence per horse- 
power per hour, and assuming twenty lamps of ten 
candle power to be fed per horse-power, the cost would 
be about one-third of a penny per hour per lamp. 

Mr. Holmes admits his statement of the consump- 
tion of zinc does not agree with what might be theo- 
retically expected, but he bases it uponthe result of his 
experiments in the Pullman train, which place the 
cost at one farthing per hour per light. At the same 
time he does not profess that the battery can compete 
in the matter of cost with mechanically generated 
currents on a large scale, but he offers it asa convenient 
means of obtaining the electric light in places where a 
steam engine, ora gas engine, is inadmissible, as in a 
private house, and where the cost of driving a dynamo 
machine is raised abnormally high by reason of a 
special attendant having to be paid to look after it. 
But he has another scheme for the reduction of the 
cost to which we have not yet alluded, and of 
which we can say but little, as the details are 
not at present available for publication. The battery 
gives off fumes which can be condensed into a nitro- 
genous substance, valuable, itis stated, as a manure, 
while the zinc salts in the spent liquid can be re- 

- covered and turned to useful purposes. How far this 
is practicable it is at present impossible to say, but at 
any rate the idea represents a step in the right 
direction, and if the electricians can follow the example 
of the gas manufacturers, and obtain a revenue from 
the residuals of galvanic batteries, they will greatly 
improve their commercial position. There is nothing 
impossible in the idea, and neither is it altogether 
novel, although the way of carrying it out may be. 
In 1848, Staite, one of the early enthusiasts in electric 
lighting, patented a series of batteries from which he 
proposed to recover sulphate, nitrate, and chloride of 
zinc, but we never heard that he obtained any success. 


1.93 horse-power hours. 


FOREIGN TECHNICAL LITERATURE. 
Tue Moniteur Industriel (Paris, October 25) mentions 
that the Dutch Lower House has voted a credit of 





shooting 1 deg. 12 min. on a horizontal plane from the 
others. Shooting a distance of 100 yards, it will cover 
aspace of 100 yards.” 


A correspondent of La Houille (Paris, October 7), 
sends from Genoa some information as to the competi- 
tion between English, German, and French coal in the 
Italian markets. In consequence of the reduction in 
dues, large quantities of foreign coal have poured in, 
and prices are low. The French coals are nowhere in 
the competition ; and those from the Sarre district 
are not much liked, except in the Lake district, where 
they are a good deal used. Westphalian coal, however, 
is a very formidable rival to Carditf; it is sent to 
Genoa by sea, and sold cheaper than the Welsh. The 
company for the exportation of Westphalian coal has 
issued a circular, drawn up in German, English, 
French, and Italian, setting forth its superiority on 
every point to the best English coal. 





TRIAL TRIPS AND LAUNCHES. 

On Wednesday, November 14, a screw steam launch, 
named (in burmese) the White Elephant, was launched 
by Messrs. Murray Brothers, Dennystown Shipbuilding 
Yard, Dumbarton, measuring 65ft. by 11ft. by 6 ft. 
She is being engined by Messrs. Dunsmuir and Jackson, 
Glasgow, and is to be shipped out to Rangoon, where she 
will be used for towing purposes. Messrs. Murray 
Brothers are a new firm, and this is the second vessel 
which they have launched. 





| A screw steamer of 1485 tons net register, recently 
| built and engined by Messrs. Scott and Co., Greenock, 
}and named the Crown of Arragon, had her official trial 
| tripon the 14th inst. The mean of several runs on the 
| measured mile at Skelmorlie showed a speed of 11} knots 
| per hour, which was considered very satisfactory. She is 
owned by Messrs. Prentice, Clapperton, and Co., Glas- 
gow, and is intended for general trading. 





| At Aberdeen, on the following day, Messrs. John 
Duthie, Sons, and Co., launched the Don, a handsome 
| screw steamer of 330 tons gross, and measuring 148 ft. by 
| 22ft. Tin. by 11ft. 7in. Engines of 66 horse-power 
|nominal, are being supplied by Messrs. Hall, Russell, 
| and Co., of the same city; and the vessel is expected to 
| attain a speed of 10 knots per hour. The Don has been 
| built to the order of Messrs. George and William David- 
son, rope manufacturers, Aberdeen. 
| An iron screw steam trawler, named the Wallace, built 
to the order of the General Steam Fishing Company, was 
{launched by Messrs. Hawthorn and Co., Leith, on the 
| 15th of November. A vessel of 102 tons gross, and mea- 
| suring 92 ft. by 18 ft. by 9 ft. 6 in., she is the fourth vessel 
| of the kind built by Messrs. Hawthorn and Co. for the 
| same owners. 
A new Anchor liner named the Arabia, a vessel of 3550 
| tons gross, and intended for the Indian service of Messrs. 
| Henderson Brothers, Glasgow, was launched on the 15th 
inst. by Messrs. D. and W. Henderson and Co., Meadow- 
side Glasgow. She measures 378 ft. by 40 ft. by 28 ft. 6in., 
| and she is being supplied by the builders with engines of 
| 600 horse-power nominal. 





900/. for the preparation of a plan for constructing | On Thursday November 15, Messrs. Edward Withy 
docks, improving and enlarging the port of Curacoa, | wa > launched from Middleton weer sam, bo Hart- 
in view of the probable opening of the Panama Canal. | lepool, an iron screw steamer named the Duchess, built 
error P i | to the order of Messrs. 4 = Harland and Co., of West 
: 7 a > | Hartlepool. This vessel is No. 126 in the builders books. 

The Age a Steel (St. Louis, September 15) states | Her principal dimensions are, length between perpen- 
that a firm in that city is producing an alloy, to which | diculars 245 ft., beam extreme 34 ft., depth moulded 
the name of ‘‘ diamond tin substitute ” has been given. | 18 ft. 6in., with a dead-weight carrying capacity of about 


It is intended to take the place of tin in the produc- 
tion of brass, and will, it is said, be sold 25 per cent. 
under the market price of the former metal. The 
composition of this alloy is kept secret. It is claimed 


by the inventors that articles containing a proportion | 


of the substitute will wear longer than those of ordi- 
nary brass, and that the castings will always be 
turned out sound. 

The Rerue Industrielle (Paris, October 3) announces 
the award in the competition opened a year ago by the 
Roumanian Government, for plans for the great 
bridges which are to span the Danube, and connect 
Roumania with her lately acquired territory of the 
Dobrutscha. The principal bridge builders of Europe 
were invited to compete, and the judges were a com- 
mittee of German, French, and the Roumanian engi- 
neers. The first prize is not awarded at all; the 
second is assigned to the Société de Construction des 
Batignolles, of Paris, and the third to the Austrian 
firm of Schmoll and Gartner. 





The Army and Navy Journal (New York, Sep- | 
tember 29) quotes the following paragraph from a} 


source which is not mentioned: ‘t Mr. F. M. Shields, 
of Coopewood, Miss., is the inventor of a big gun, just 
patented, which he calls the Mississippi Sweepstakes, 


and describes thus : ‘‘ The gun shoots 4000 balls at | 


the explosion of one cap ; it will kill and wound 800 
men out of a regiment of 1000, at 100 yards; it 
has forty-nine barrels, all combined in one, each barrel 


'1950 tons, on 17 ft. draught. Engines of 130 nominal 
a will be fitted by Messrs. T. Richardson and 
| Sons, Hartlepool. 


| 
| 





| <A cattle-carrying steamer to trade between Tonnin 
'and London, and named the Pochard, was launche 
|on the 16th instant by Messrs. D. J. Dunlop and Co., 
| Port-Glasgow, the owners being the Cork Steamship 

Company (Limited), measuring 268 ft. by 33 ft. by 

18 ft. 9in. Her engines have been designed to indicate 
| 1200 horse-power on actual service, while it is fully ex- 
| pected that her speed will be a good 12 knots per hour 
| under all circumstances of weather. 


| Atthe same port, and on the same day, Messrs. Wil- 
| liam Hamilton and Co. launched a handsome iron screw 
steamer of about 900 tons, built to the order of Messrs. 
| George Hood and Co., Glasgow, for their Mediterranean 
| trade. Built to the highest class at Lloyd’s, and possess- 
| ing all the latest improvements in hull and machinery, 
she is being supplied with her engines and bvilers by 
Messrs. Muir and Houston, Glasgow. On leaving the 
| ways she was named the Peveril. 
On Friday, the 16th of November, Messrs. Robert 
Napier and Sons launched the Perseo, an iron screw 
steamer of about 4000 tons gross, and measuring 380 ft. 
by 42 ft. by 33 ft. 6in. She is the last of three steamers 
built by the firm for the Societa Italiana di Transporti 
Marittimi Raggio and Co., of Genoa, and is intended 
along with her sister ships, the Sirio and the Orione, for a 
| fast passenger service between Italy and the River Plate. 
Engines of 4400 horse-power indicated will be supplied by 
the builders, steam of 100]b. pressure being obtained from 





four double-ended boilers ; and the speed is expected to 
reach 15 knots per hour on trial. 


Messrs. T. B. Seath and Co., Rutherglen, near Glas- 
gow, on the same day, launched a handsomely modelled 
screw steamer of 260 tons, and named the Elms. Classed 
100 A 1 in Lloya’s register, and measuring 140 ft. by 21 ft. 
by 11 ft., she is being supplied with engines of 50 horse- 
— nominal, and is intended for the general coasting 
trade. 





On the following day a steel screw steamer of 2600 tons, 
named the Secunda, was launched by Messrs. A. and J. 
Inglis, Glasgow. Built to the order of the British India 
Steam Navigation Company, for their Indian trade, she 
is a sister ship to the Sirsa recently launched from the 
same yard and for the same owners. She measures 310 ft. 
by 39 ft. by 27 ft. Gin., and is being provided with a pair 
of direct-acting surface-condensing engines by the builders, 





a 

The same afternoon there was launched from the 
yard of her builders, Messrs. Raylton, Dixon, and Co., 
a steamer named the Welcombe, which has been built to 
the order of Messrs. Corfield and Robson, of Cardiff, in 
excess of the highest class of Lloyd’s ; her measurements 
are, length 285 ft., breadth 38 ft., depth moulded 25 ft. 
3in., and she is estimated to carry a dead-weight of 
3150 tons. The engines, which will be of 200 horse-power, 
are being built by Messrs. J. Richardson and Sons. 





Messrs. Caird and Co., Greenock, on Saturday, Novem- 
ber 17, launched a finely-modelled steel-built saloon 
paddle steamer, named the Queen, for the Lochlomond 
Steamboat Company’s summer passenger traffic. A 
vessel of 204 tons gross, and constructed to carry 300 
passengers, she measures 165 ft. by 20 ft. by 5 ft. Gin., 
and she is being supplied with a pair of diagonal con- 
densing engines sufficiently aeertil to give a guaranteed 
speed of 14 knots per hour. 





With the same tide a large patent twin-screw hopper 
dredger, built and engined by Messrs. William Simons 
and Co., was launched from their works at Renfrew in a 
complete state. Constructed to the orders of the Queens- 
land Government, under the superintendence of their 
engineer, Mr. G. C. Dick, C.E., the vessel will dredge to 
adepth of 30 ft., and will carry 800 tons of its own 
dredgings at a speed of nine miles an hour. The dredger 
—Platypus by name--is fitted with two independent 
sets of compound engines, and with an awning deck for 
shelter in hot weather. Steel has been used extensively 
in the machinery, and the traversing bucket girder has 
been adopted, together with every appliance conducive 
to the economy and efficiency of one of the most complete 
and powerful dredgers afloat. This is the eighteenth 
hopper dredger constructed by Messrs. Simons and Co. 





Messrs. FBurrell and Son, Dumbarton, launched the 
Budapest last Saturday, a handsome screw steamer of 
1900 tons, for the Adriatic trade. She is to be engined 
by Messrs, Duncan Stewart and Co., Glasgow. 





On Monday of the present week Messrs. Caird and Co. 
launched the Valetta, which is the first of four splendid 
steamers which they have in hands for the Peninsular and 
Oriental Steam Navigation Company.  Steel-built, 
measuring 420 ft. by 45 ft. by 37 ft., and having ac- 
commodation for 144 first-class and forty-eight second- 
class passengers, she has been so constructed as to be 
capable of carrying 3500 tons of cargo, and 4220 tons 
deadweight on a dranght of 25 ft., and her bunkers have 
been so arranged as to admit of 780 tons of coal being 
stowed away inthem. The builders are fitting her with 
a pair of inverted direct-acting compound engines of 5100 
horse-power indicated, the cylinders being, respectively, 
56 in. and 105 in. in diameter, with a piston stroke of 
6 ft., and a condensing surface of 10,000 square ft. There 
will be four double-ended boilers, with twenty-four fur- 
naces, and 497 square feet of firegrate. The speed is 
anticipated to be equal to 16 knots per hour. 


Messrs. Russell and Co., on the same day, launched 
from their Greenock shipyard, a splendid four-masted 
sailing ship of 1900 tons net register, and measuring 
257 ft. by 40 ft. by 24 ft. 6in. Named the Drummeltan, 
and owned by Messrs. Gillison and Chadwick, Liverpool, 
she is to trade between that port and Australia, 

There was also launched with Monday's tide a large 
steel screw steamer for the New Zealand Shipping Com 
pany’s direct service between London and New Zealand 

orts. Built by Messrs. Elder and Co., and named the 
un, she is a sister ship to the Tongariro and the 
Aorangi, recently built at Fairfield Shipyard for the same 
owners. She measures 410 ft. over all, by 46 ft. by 33 ft. 
4 in., and is a vessel of about 420) tons. The engines 
having cylinders of 46 in. and 88 in. respectively, with 
stroke of 4 ft. 9 in., will indicate about 4000 horse-power. 





On Tuesday, the 20th inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their yard at Hull, a fine iron screw steamer named the 
Narva, built for Messrs. Bailey and Leetham of the same 
town. The dimensions are as follows: Length, 275 ft. ; 
breadth, 35 ft.; depth of hold to top of tank 19 ft. 
3in. The vessel is built on the longitudinal system 
with water ballast in the double bottom all fore and aft, 
and will have the highest Liverpool class. The stem, 
stern frame, and rudder are of cast steel, manufactured by 
Messrs. Jessop and Sons, of Sheffield. The ship will be 
fitted by the builders with compound surface condensing 
engines of 160 nominal horse-power, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 19, 1883, 


In the Cases of Inventions communicated Jrom Abroad the 
Names, dc., of the Communicators are given in Italics 
— the A ——- Names. 
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ABBREVIATED TITLES, &0. 





| Manufacture of hats, &c, 


Bridges azd caissons. 


Connection of pipes for communicat- 


ing fluid pressure. 


Nut lock. (Complete specification). 
Lowering, raising, and releasing 
ships’ boats. 


Pneumatic power hammers. 


Generators for producing gaseous 
fuel. 


Umbrellas, coverings, &c., for car- 


Tiages, &c. 

Treatment of sulphurous and arseni- 
cal composite ores containing 
nickel, cobalt, &c. 


Manumotive velocipedes. 


‘* Hydrocarbon furnaces.” 

Wool oiling machines. 
specification). 

Extracting cobalt, nickel, and man- 


(Complete 


ganese. 
Manufacture cf steel ingots. 


Tl 


Nos. 
and 


|, Dates, 


Manutacture of ammonia ard hydro- 


carbon gases. 
Looms for weaving. 
specification), 
Treating calcareous phosy horites. 


(Complete 


| Manufacture of trousers, «c- 


Automatic expansion gear fcr con- 
trolling engines. 

Self-regulating, registering, and indi- 
catiog mechanism. 

Manufacture of steel. 

Manufacture cf ropes. 

Automatic fog signalling apparatus. 

Machine for boring ta; er holes. 


Pri ary and secondary tatteries. 


| Car couy lings, 


AJ paratus tor eae an encray- 
ine, &c., 
Raising aud faces liquids. 


Protecting submerged structures cf 
ion or steel from corrosion, «c, 

| Machinery for paring the edges of 
sules of boots. 

Lamp globes and shades. 


Manufacture cof wire fences. 
Apjaratus for decdorising foul air. 


Bessemer converters. 
Hydraulic lifts or hoists 


Compcuid marine engires, 


| Temyering or dragging the bobbins 


Cn spinning and twisting fr. mes. 


, B. Heathorr, Londcn | | Steering and } ropelling toats, «c. 
we aan birken- Exhaust ventilators. 


- NAMES, &c., 
Dates. OF MPPPLICANTS, 
Nov.13! 

ie | Johnson. Willcox. 

5348 _™. J Kinipple, 

5349 | Abel. Westinghouse. 

5350 | Clark. Schwarz- 
walde 

5351 | C. J. For, "Birkenhead. | 

§352 |W. D. Player, Bir- 
mirgham. 

£353 | J. Lones, C. Vernon, 
E. Holden, and R. 
Bennett, Smeth- 
wick, Staff. 

§354 | C. H. Butlin, Cam- 

| borne, C rnwall. 

§355 Mills. Manhes. 

5356 | Thompson. Krnka. 

$357 | Boult. Orvis. 

§358 | J. L mew, Da 

A 

5359 | J. B Lay Glas- 

§360 mg "Billings. 

{361 | Lake. Fogarty. 

562 Lake. Brown and 
Lang. 

£363 Lake. Coz. 

5364 A. Maclure, London. 

x F. J. Burnell, Thetford, 
Norfolk. 

5366 | H. B. Payre, Nettirg- 

Nov l lam. 

5367 |W. Beardmore and J. 
MacC. Cherrie, Glas-| 
gow. 

5368 | Vaughan. Trott ano 
Hamilton. 

5369 | 0. W. White and W 
Sinclair, Lordon. 

5370 | R. Letherby, Barn- 

7 stayle, Deven. 

5:71 | J. Noad & R Matthews,! 
1 ondon. 

5372 | Haddan. Snyder. 

5373 | Haddan. Bain Ere: | 

| trie Co, 

5374 | G. Murray and R. 
parley, Elvaston, 

5375 | F. = _ iste, mae: | 

5376 | F. Cation, Cardiff. 

5377 | F. J. ard H. A. Bier- 

| tumpfel, London. 

5378 | Lake. Oliver. 

5379 | J. F. Johnstone, Bel- 
vedere, Kent. 

5380 | W. M. Murdock, Gil- 
wern, Brecon. 

5381 | Johnson. Croan. 

Nov li 

5382 | W. B. Thompson, | 
Dur dee, 

5383 | H. 8. Bcase, Durdee. 

5384 

5385 

9386 spunce. Chorier. 

5387 a ae Shipley, | 

5388 | H. A. Gcodall, London. 

5389 | W. H. Barfield, Lon: | 
don, & G. T. Burden, 
Newcastle - upon- 

<s ‘re. 

£360 | T. J. Denze, Selhurst, 

uriey. 

5391 | J. Warburet, London. 

5392 | R. W. Page, London. 

5343 | T. B. Sharp, Smeth- 
wich, Staff. 

5394 | Imray. Love. 

5395 | Imray. Hanarte. 

5346 Ag Stevens, Leices 

r. 

5397 | J. Harrington, Cover try 

5398 | C. F. C. Morris, T, H. 
Baker, and W. Fran- 
cis, London. 

5399 | Clark. Hberhart. 

£400 | M. Kotyra, Cardiff. 

5401 | G. mson, Leeds. 

9402 a, jae ant ¢. F. 

5403 wi pz Rae  Bheffeld. 

Nov.16) 

dius | W. Ross, London. 

5405 | J. Hastie, Greenock. 

4 G. G. Picking and W. 
Hepkius, London. 

2407 | A. P. Price, London. 

“408 


G. Hookham, Birmirg- 
. ham. 





Manufacture of combs. 
Preyaration of rags for mungo, &c. 


Screens for windows, &c. 
Steering gear for ships. 


Sewing machines. 


Application to hinged doors. &c., to| 
exclude draughts, rain, &c. 

Cigarette machine. 

Manufacture of metallic tu ular coils. | 


Sewing machin 
Pumps for aeons and forcing aan 
Manufacture of heels. 


Manufacture of drills. 


| 
| 


Apparatus for treating salvage, grain, 


hops, mait, tea, wool, &c. 
Steam engines. 

Telephone apparatus. 

M es for cutting nails and s 
Seporating and ccllecting dust 


air. 
Propelling ships, &c. 


See motion to shafting. 
Gas pow. bs engines. 


Obtainirg copper. 
Magneto aud dyramo-2° ectr:c ma-|| 
chines. 


fom 


| 


Nov 16 
5409 
5410 


5411 





5412 


ABBREVIATED TITLES, &c. | 





p, London. 


NAMES, &c., 
OF APPLICANTS. 
| 

Haddan.  Kretsch- | Manufacture of wire netting, 
mann. 

Haddan, Knauth & Umbrellas. } 
Co. and Geisler | 
and Jaedicke). : 

} Schulz, Dresden. Petroleum heating ee. | 
J. Dawson and T. F. — or holders for glasses, jugs, || 

} 


D. Hea 
5413 | J. Dalziel ‘Glasgow. 
5414 | | J. G. Davison, Sunder- 


and 
5415 | Carr. ‘Carr & Hob- 


16 | 


5417 | D.G. Fitz-Gerald and 
5418 | Barlow. Overend. 


AP. "Price, London. 


T. J. Jones, London. 


“5419 | 8. Mason and C. R. | 


| 
Nov.17 


9420 | 
5421 | 


Huxley, London. 


 — Jones. 
E. Hurley, Birming- 


ham. | 
5422 | Sir C. T. Bright, Lon- | 


| On. 
5423 | Gedge. Angell. 


5424 


a P. Keescn, Lon- 


don. 
£425 | A. Mayhew, London. 
5426 | 


5427 
5428 


5429 
5430 
5431 
5432 


5435 
5436 


5448 
5449 
9450 


5451 


5402 | 


E. Leinent, Dresden. 


H. L. Orr, Belfast. 


D. Urquhart, Lordcn. 


Edwards, TJommasi. 
W. Turnbull, New 


Hampton. 
Thompson. Cumnver 
Hildesheimer. ister 


E. C. F. Otto, Surrey. 
Barlow. Sandow, 


P. A. Dohis, Paris. 

G. Epstein, London. 

J, Pedder, Appleton-in- 
Widnes 


T. E. Bladon and W. 
, Matthews | Bu ming- 


m. 
J. and J. Bradshaw, 
Wigan, Laue. 
Lake. Proloyp. 


G. C. & A. G. Thomp- 
son, Sheffield. 
Haddan. Hopnyhof. 


Haddan. Carton. 
Haddan. Coldewe & 
Schonjakn. 


D. —— Barnsley, 
ven ‘Nawrocki Mad- 


C. “s 
rence, Mass., U 
Lake. Berliner. 
Boult. Goetze. 
Johnson, Kern. 


§.A. 


Clark. Luquer. 
8. R. Smyth, London, 


| Tool holders for lathes, &c, 
Closet-pan apparatus. 


Jackson, Lau- 


Retaining stud for scarfs, &c. 
Beds. 


Lawn mowers. | 
Manufacture of zinc. 


| Primary voltaic batteries. | 
| Process for unteaseling woollen | 


fibres. 

Magnetic and electrical apfari tus | 
for the treatment of the nerves} 
and muscles connected with the} 
human eye and ear. 


| 


Dynamo - electric machines and/| 
eectre-motors. 
| Dredging machinery, (Complete | 


specification ) 


| Automatic sale and delivery oi 


cigarettes, wc. 
Autcmatic feeding of boilers. 
Appaiatus for closing ves els, &c, 
air-t ght, and packing pistons, «c. 
Discharging vessels containing liquids, 


&e. 

Manufacture of sulphuretted hy- 
dicgen f.r the production cf sul- 
phuric acid, «c. 

Lighting railway trains by electricity 
in ccmbination with gas 

Combined steam and hot air engines. 

Steam engines. (Complete speciji- 
cation). 

Constructing fire screens, easels, &c. 
(Complete specific ativn). 

Velocipedos. 

Covering and appliance for sanitary 

bes. 

Transmitticg motion. 

Tieatment of waste materials, refuse, || 
or sweepings fiom houses. 

Ccustruction of filter press plates. 


Apparatus for ventilation. 


Bicycles, tricycles, &c, 
Rellers for grindirg mills. 


Etopperin and discharging apparatus | 
for Lottles. 

Attachment to pianofortes for cb- 
taining different qualities of sounds. 

Pressure gauges, &c., alarm apparatus 

Examining the germinative pro- 
perties of grain, & 

Internally stoppered bottles, 


Ooupling and uncoupling of d:aw- 


ars. 
T. lephones, (Complete specification). 


Telephonic or microphonic apparatus. | 
Instzuments for ascei taining levels. | 
Preparation of organic bases for the 


manufacture of dye stuffs, &c, | 


Alarms. 
Smelting ores and metals. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


for Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


No. 


1883 
4086 
4654 





4514 


| 


1.—Announced November 16. i 


























Name. No. Name. No. Name. | 
18&3 1883 | 
Kenyon. 4836 Simpson and | 4854 Sackur. | 
Hargrave. McFie. 4855 Spink. | 
Hodgson. 4837 Vale. 4856 Redfern 1} 
Richardson 4838 Kerfoot. (Giraudon). | 
and Robin-} 4839 | Sturge. 4858 Williams and | 
son. 4340 Mewburn Schottler. 
Pendred. (Haury, 4862 Groth i| 
Sibree and Rouvreau, (Fraenkel). | 
Stenson. and Guéri-| 4863  Vallet. | 
Claudet. neau) 4864 Heap. 
McHardy. 4841 Haddan 4865 | Muir. | 
Turner. (Lille). 4866 Moore. 
Glaser 4843 | Brook. 4867 | Bentley. | 
(Bolzano). | 4844 Gedge 4868 Smeaton, 
Tidcombe. (Servel). 4869 | Biffo and | 
Wesselmann, J 4845 Kirlew. Dionisio. | 
Conquest 4846 | Morris. 4870 | Hoheisen. | 
(Hoe & Cc.)j 4847 | Sherlock. 4871 Simon and | 
Davis. 4348 Wirth Smith. 
Brown. (Hausmann 4872 , Abel 
Ellis. _— ) (Lorenz). | 
Elce. 4849 4873 Longshaw. | 
Shedlock. (Gaillard), 4874 Woodward 
a - 4851 , Price. and Foulis. | 
Dunlop. 4852 | Davis. 4875 Akester and 
Pieper 4853 | Pieper Mitchell. | 
(Meyer). (Vorster & |] 4876 Briggs. H 
Turner. Griinebery).! 4377 | Baxter. ’ 

















ILLUSTRATED PATENT RECORD. 




















No. Name. No. Name. No. Name. 

1883 | 883 1883 

4878 | Jacobsen. 4924 Link 4965 | Jackson. 

4879 | Cassel. (Grunwald) 4966 | Foster. 

4880 | Anders. 4925 | Coates. 4967 | Rickman 

4881 | Harness. 4926 | Keddie (La (Partly 

4882 | Meakin. Société Pintsch & 

4883 | Neale. Universelle| Pintsch). 

4884 | Weild, @’ Elec- 4969  Hinrichsen 

4885 — tricité & Whitlow. 

4886 | Tommasi) | 4970 | Thompson 

lanhée). 4927 Gabriel. (Martin). 

4888 | Greig. 4928 | Pitt (Smith).| 4971 | Lake 

4889 | Cowley. 4929 Singer and (Canfield). 

4290 | Briggs and Hinter- 4972 | Wylam. 

| Taylor. leitner. 4973 | Cornell, 

4892 | Schimmel. 4930 Gadsden 4974 | Varney. 

4293  Lewty. | (Foote). 4975 | Beck 

4894 | Williams. 4931 | Alexander (Varlet), 

4895 Brandon (Clough & | 4976 | Price. 
(Winor). Goodman). | 4977 | Bled. 

4896 | Mathiescn. | 4932 | Johnson 4978 | Wirth(Vaas). 

4297 | Rylands (Ballore). | 4979 | French. 

| (Groot). 4933 | Richardson. | 4980 | Hill (Mac- 
4898 | Henderson 4934 | Humfrey. Jarlane). 
(Philippart)| 4935 | Tatham. 4982 | Mewburn 

4899 | Gould. 4936 Keeton, (Stoltz). 

4900 | Bateman. 4937 | Alexander. 4983 | Thompson 

4901 | Justice 4938 Ellis and (Merrill). 
(O’ Shaugh- Leonard. 4984 | Vining. 
a 4940 | Clark (Lee). | 4985 | Reid & Reid. 

4903 4941 | Chapman. 4986  Ruscoe. 
a 4942 | Jones. 4987 | Allen, 

4904 | Lawrence & | 4943 | Brotherhood.] 4989 | Baker. 
Lawrence. | 4944 Kennard, 4990 Holmes, 

4905 | Clapp. 4945 Siemens Emmens, 

4906 Fiechter (Partly and Burke. 
(Fiechter), Siemens). | 4991 Somerville. 

4908 | Scott. 4946 | Cullen. 4992 Melville. 

4909 | Brookes 4947 Siemens 4993 Mills (Paine) 
(Dodge anc (Siemens). | 4995 | Parkin and 
Marble). 4948 Engel Davis. 

4910 | Fletcher, (Meyer). 4996 | Knowles. 

4911 Clark 4951 Kenyon. 4997 Martens and 
(Warren). | 4952 | Schimmel. Bannier. 

4912 ark 4953 - Gallwey. 4998 | Gelder. 
(Taylor). 4954 Spence 4999 | Ollard. 

4913 Haddan (Faure & | 5000 | Abel 
(Weisxsiog). Kessler). (Brandt). 

914 addan 4975 Clarke. £001 | Allison 
(Boettcher).] 49:6 Beaumont (Hinsdale). 

4917  Boult and Doig. | 5002 | Allison 
(Manning | 4957 Wirth (Lord). 

& Martien) (Kaufman: 5003 | Burghardt. 

4918  Boult and Co). 5004 Geiler 
(André). 4958 | Haddan (Wirth). 

4919 | Thompson (St. Rémy).} 5005 | Smith. 

(Lan). 4959 Iladdan £006 sli. 

4920 Sonstadt. (Sachs and | 5007 | Lake (Cross). 

4921 Wirth Howorka). | 5008 | Lake 
(Gademann} 4960 Clark (Cedergren 
and Co.) (Guilbert- «& Ericsson) 

4922 ke Martin). 5009 | Stevens and 
(Ormsby). | 4961  Sellon. Major. 

4923 Butler. 4963 Hamilton. _ 

1l.—Announced November 20, 

No. Name. No. Name No Narre. 

1883 18 1883 | 

5010 | Fry. 4034  Malings. 5058 | Neal and 

5011 Appleton. 035 Imray Neal, and 

5013 Leach and (Baude). Whitmee. 
Pearson. 037 | Lindsay. 5059 Hurst. 

6014 Walmsley. 088 | Stevens. 5061 | Hall and 

5015 | Jensen 5039 Drew. Low, 
(Francois 040 Schmid 5062  Macaulay- 

& Dubois) (Doerr). Cruikshank 

5016 | MacCallum. 041 Lake (Ritter). 

5018 Mays. (Bankes & | 5063 | Mackay, 

5019 . Newton. Mintzer). | 5064 | Mills 

5020 | Briscall and} 5042 Lake (De (Zwillinger) 
Blackwell. Kabath). 5066 | Chubb. 

5021 Micciullo. 5044 | Boult 5067 | Lake 

5022 Parker and (Lauer). (Norton & 
Parker. 5045 Boult Hodgson). 

5024 | Allison (Diamant).} 5069 | Sellon. 
(Field). 046  Boult 5070 | Claus. 

5025 Fletcher. (Schénig). | 5071 | George and 

£026 | Cunningham.} 5051 | Maughan and Walker. 

5027 | Hetherington Waddy 5073 Ross. 
(Smith). 5053 Pohl. 5075 | Paul. 

5029 Schultz. 054 Johnson 5078 | Lake 

5031 | Reckenzaun. (Bonzano). (Walter). 

5032 Williamson, | 5055 | Meekham. 

5033 | Cleaver. | £057 Northcott. | 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEFOSIT CF 
COMPLETE SPECIFICATIONS. 

For Particulars see Correszonding Numbers in Lists a7 
Applications for Patents. 





























No. Name. No. Name. No. Name. 
1883 1883 1883 
5350 Clark 5358 | Mathews. 5362 Lake 
(Schwarz- (Brown & 
wale), F | _ Lang.) _ 
NOTICES TO PROCEED, 
1—Time for entering Opposition expires Friday, 
December 7, 1883. 
No. | Name. | No. Name. No. Name. 
1883 | 1883 | 1883 
3408 | Johnson 3409 Johnson 3422. Kirk. 
(Dathis). (Dathis). | 3425  Hipgrave. 
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ENGINEERING. 





(Nov. 23, 1883, 








No. 





1883 
3426 


3436 | 


3143 


S444 


3447 


3448 
3449 
3451 


3452 
3461 
3472 


3475 
3479 
3483 
3496 
3502 
3503 
3510 














| Name. No Name. No. Name. 
bat 1883 | 1883 
, Whitehead 3521 | Barlow 4221 McGovern. 
(Prouvost). | _(Pallansch).] 4234 Baillie. 
Dawson. 3541 | Lake 4294 Bayle. 
Boult | (Burnett & ] 4296 Bayle. 
(Terras). | Browne). 4691 Collard. 
Clere. 3563 | Eyre 4787 Pitt 
| Marsden and (Spofford). (Delany). 
| Schofield. 3608 | Reddie 4788 Pitt 
Holding. | (Merrill). (Delany). 
Darling. 3609 | Collard. 4812 _ Thompson 
De Villiers | 3614 | Heinemann (Stock- 
and Rey. | _ (Rothe). bridge). 
Lyte. 3631 | Greig. 4829 Shedlock. 
Baker. 3652 | Thompson 4830 Appleby. 
Lulham and (Lewis), 4843 Brook. 
Lulham. 3743 | Houghton, 4849 Cassel. 
Hopkinson, | Knowles, &| 4909 Brooks 
Bentley. Bradbury. (Dodge & 
Thomson. Brierley Marble). 
| Lake (Rosskam). | 4960 Clark 
| (Marzari). Hulse. (Guilbert- 
Wilson. Lake Martin). 
Wilson. (¥ Albizu).{ 5001 Allison 
| Thomas. 4043 | De Castro. (Hinsdale). 
| 4179  Shallis and 
| Thomas. 


I1.—Time for entering Opposition expires Tuesday, 


December 11, 1883. 






























































No. | Name. No. | Name. No. Name 
1883 1883 | 1883 
2500 | Westhorp. 3588 | Sprague. 4826 Brown. 
3476 | Brown, 591 | Petrie and | 4865 Muir. 
Barnes, | _ Petrie. 48386 Lake 
_ | _and Bell. 3601 | Windhausen. (Manheés). 
3487 | Neighbour. | 3630 | Clark 4938 Ellis and 
3511 Bowles. | _ (Barou). Leonard. 
3513 | Woolfall & | 3644 | Tullis. 4943 Brotherhood. 
___ | _ Mercer. 3664 | Duckering. }| 4944 Kennard. 
3517 | Haddan 3678 | Imray $961  Sellon. 
(Hencke & | (Bang and | 4971 Lake 
ee ee _. | Sanguinetti (Canjield). 
3522 | Heppenstall. | 8782 Morriss. 5054 Johnson 
3532 | Harrison. 3868 | Barstow. (Bonzano). 
3544 | Lake 4003 | Bassano, 5268 Walker. 
| (Larsen | Slater, & [5350 Clark 
__ | _ Rifle Co.) __ | _ Hollins. (Schwarz- 
3545 eo , 4057 | —_ ) walder). 
“aary). (Jones). §362 Lake 
3546 | Duncan and | 4104 | Smith. (Brown & 
sas | cher | Bet | Bag | ew 
(Gaupillat).| 4818 | Claudet. 
PATENTS SEALED, 
I.—Sealed November 16, 
No. Name. No. Name. No. Name. 
1883 1883 1883 
2319 Skeoch. 2559 Horne and 2741 +~Fraser 
2482 Browne. ne __Mancor. fe (Fraser). 
2505 Allen. 2568 Siddeley. 2792 Thompson 
2506 Von Naw- 2576 Garlick. (Derby). 
rocki — 2599 | Macvay and ]| 3062. Abel 
(Loewig & Sykes. (Clamond). 
Co.) 2623 | Macaulay- 3820 Mond. 
2511 | Vacherot. Cruikshank | 3821 | Mond. 
— — ano ga 4053 Thompson 
2540 Millington. | 2682 | Bull. Cone ie 
2558 | Thompson 2740 | Thompson 4127. Edwards. 
(Stevens). _ ‘ (Rogers). 4275 Schénheyder. 
Il.—Sealed November 20. 
No. Name. No. Name. 
1883 1883 
2619 Boyd. 3337 | Heard. 
2625  Aliday. 3439 | Hanson. 
2643 Elliot and 3929 Allison 
Cunning- (Glover). 
ham. 3953 Bowman. 
2655 Abel 3960 Muspratt & 
; a (Poetsch). Eschell- 
(Gautier). | 2757 Seanor, Hill, mann. 
2565 Edwards and Butler.] 4191 | Wade and 
(Crémer- 2308 Brierley herry. 
Pirnay et (Scholz). 4225 Chameroy. 
Cie.) 2823 «Clark 4276 Lake 
2570 | Jolin and (Jaquith). (Holden). 
Parsons. 2831 almer 4297 Lake 
2574 Burt. oH (Mejord). ca (Holden). 
2575 | Warburton 2855 | Fitz-Gerald. | 4567 | Haddan 
: & Harper. | 2907 | Johnson (Prégardien) 
2577 | Hammersley | (Coufinhal)| 4633 | Burgess, 
: (Lynam). | 2993 | Wirth 4669 | George, Po- 
2583 Hardingham (Pabst). cock, Muir, 
(Roberts). | 3145 | Lake and Muir. 
2597 Gedge (Miittemann 
(Corneley). and Wacke- 
2600 Rowan, || row). 








FINAL SPECIFICATIONS FILED. 


Nov. 10, 1888. Nos. 1827, 1840, 2374, 2378, 2379, 2381, 2382, 2383, 
2384, 2386, 2395, 2401, 2405, 2406, 2409, 
2416, 2435, all of the year 18s3. 


1854, 1857, 1863, 2410, 2412, 2415, 2419, 2421, 


2422, 2424, 2427, 2428, 2429, 2472, all of the 
year 1883. 


year 1883. 


2433, 2452, 2520, all of the year 1883. 
2430, 2431, 2442, 2450, 2468, 2476, all of the 


2432, 2434, 2437, 2438, 2439, 2440, 2441, 2445, 


2449, 2460, 2486, 2566, 2567, all of the year 


1883. 

2319, 2451, 2457, 2458, 2459, 2461, 2481, 2490, 
a 2508, 2528, 2576, 2641, all of the year 
1883. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 












































| | 
| Name. No. Name. No. Name 
1880 1880 880 |. 
4504 | Jennings. 4545 | Stainton. 4595 | Sisson. 
4509 | Warner. 4546 | Hartley. 4597 | Greenwood. 
4513 | Wolff 4553 | Hulse. 4599 | Lake 
(Lippold), | 4554 | Shepherd and (Esmond 
4514 Nast Lines. and Van 
(Pochez). 4559 | Laycock. Vechten). 
4518 | Seward. 4561 Cheesbrough | 4601 | Lake 
4522 | Imray (Jauner). (Walter. 
(Benker & ] 4565 | Cornish. 4603 | Johnson 
Lasne). 4567 | Lake (Dickey (Huet). 
4524 Catterall and] 4568 | Gatward. 4607 | Brown. 
| Crowley. 4570 | Justice 4615 | Jaeckel- 
4526 | Weems and (Aulestia). Handwerck 
Douglas. 4571 | Campbell. 4616 | Beckwith and 
4529 | Alexander 4573 | Gatty. Lightfoot. 
(Fraser). | 4576 | Lloyd Wise [ 4617 | Walker. 
4531 | Archer. | (Gmeiner).J 4619 | Finger. 
4539 | Neilson. 4580 Hill. 4621 | Brewer 
4540 Reeves. 4584 | Thompson (Johnson & 
4541 , Barlow (Sim and (Edison). 
(Naudin & Studer), 4625 Lake 
(Schneider.f 4585 | Melville. (Leyburn), 
4544 Lake (La 4586 | Griffiths. 4626 | Lake 
Société 5588 | Hartmann. (Bancroft). 
Nesst 4591 Bertram, 
Jreres), 4593 | Wharton and 
{ Dobson. 
II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No. Name. No. Name. 
1876 1876 1876 
4279 | Haddan 4298 Southby. 4346 ) MclIlwraith. 
(Fitzhenry}] 4315 Harring on. | 4355 Whitfield. 
4287 Newall. 4319 Stockman. 4358 , Clark 
4288 | Aspinwall. 4324 | Biggs. (Carré and 
4293 Lake 4331 Jensen 0. 
(Beecher). (Bricknell 
and Hall). 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 


No. | 














No. Name. No. | Name. Name. 

1880 1880 1880 

4670 Dorman, 4721 _ Ross and 4725 Capra, 

4682 Etty. Lockhart. Rissone, & 

4693 Bastand. 4928 Urwick. Detoma. 

4756 Rowcliffe. 4972 | Engert. 4752 Holgate 

4846 Witt. 5152 Pitt (Ball). 4819 Miller and 

4869 Hargreaves &] 4706 Thacker. Adkins. 
Robinson. [| 4718 Johnson 4757 Hall. 

5232 Bennett. (Fouché). | 4759 Proctor. 

4680 Wilson. 4842 Adam. 4770 Justice 

4709 Cornthwaite | 5107 Tangye, (Barbe). 
and Corn- Jefferiss, & | 477 Alexander 
thwaite. Williams. (Thomas & 

4767 Weatherill. | 5287 Newlands. Cowdery). 

5007 Readman. 4722 | Wirth 4772 Clapp. 

4697 Beck. (Grunzweig | 4761 Southby (Ca- 


and Hart- 
mann). 





|  vregixeered). 


| 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007, HAS BEEN PAID AND REGISTERED. 











No. Name. No. | Name. No. Name. 
1876 1876 | 1876 
4456 , Anderson. 4424 | Hellyer. 4463 | Kimberley. 


4513 | Anson. 
4409 _ Williamson. 





4199 | Ledger 
(Jullien). 





4470 | Pinkney and 
| Ward. 
4519 | Greenhill. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING NOVEMBER 17, 1883. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specification Drawings 


is stated in each case after the price ; where none are mentioned | 


the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 


Coni 


of Specifications may be obtained at 38, Cursitor-street, 


hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 


LACK. 


iF, Ayton, Northumberland. 





1881. 
4938. Apparatus for apreging ane Restartin 
Tramway Cars, &c.: C. E. Da nm, London. [é6d. 
4 Figs.)—The original nine claims are now reduced to three, 
which relate (1) to the hydraulic tube(vide ENGINEERING, June 16, 
1882, p. 619), with its accessories, piston, piston rod, spiral spring, 
oil reservoir, valves and cocks, and connections to levers ; (2) to 
friction or one-sided tooth clutches in combination with the 
hydraulic tube and accessories ; and (3) to the combinations of the 
several parts. (Disclaimer and memorandum of alteration. 
June 27, 1883). 

1883. 
Manual Steering Apparatus for Vessels: 
J. L. Cathcart, Alexandria, -» U.S.A. [2d.]—A 
chain passing over a sprocket wheel on the steering wheel shaft, 
“is secured at its opposite ends to lugs on each end of 
the chain by nut and screw” (? to lugs on the sheaves mentioned 
below). Two chains are attached with one end to two pulleys cast 
on sheaves revolving loosely on a shaft, and with the other to lugs 
on a sheave secured to the rudder-post. (Void, the patentee 
having neglected to file a specification. February 26, 1883). 


1102. Fur Clipping and Unhairing Machine: A. 
M. Clark, London. (7. Rasmus and L. H. Rogers, New York, 
U.S.A.) [10d. 11 Figs.)—The machine is provided with devices. 
(1) for stretching the fur over a beam, (2) for delivering a current 
of air on that part of the fur which is stretched on the edge of the 
beam, (3) for,holding the fine hair and wool down, (4) for clipping of 
the coarse hairs or bristles not laid down by the current of air, (5) for 


1034,* 





moving the air nozzle plate, (6) for opening or closing a gate in the 
front of the air-forcing apparatus, (7) for moving the cutting knives 
toward the upper edge of the beam over which the skin is pressed, 
and (8) for pressing combs against the skin after the hairs have 


been laid down by the current of air. (March 1, 1883), 

1467. Tables and other Articles of Furniture for 
Yachts or other Vessels: A. E.Maudslay, Southamp- 
ton. (sd. 17 Figs.|—The table is supported vy a ball-and-socket 
joint consisting of two narrow bands or rings ef iron secured to- 
gether and embracing the portion of the ball adjacent to its dia- 
meter and is heavily counterbalanced, (March 20, 1883), 


1544." Bearings for the Spindles of Spinning and 
Twisting Frames, &c.: D.Skeock, Stewardton, Ayr. 
{2d.]—The objects are to insure the efficient lubrications of such 
spindles and to remove any dirt contained in the lubricating oil, 
(March 27, 1883). 


1570. Ventilators and Chimney Exhausters: R.A. 
Hunter, Dublin. (8d. 6 Figs.)—Consists of a pipe project- 
ing a short distance through a lower plate and over which isa 
second plate. (March 28, 1883). 


1577. Manufacture of Alumina from Sulphate of 
Alunfina, &c.: W. P. Thompson, Liverpool. (/. D. 
Darling, New York). (4d.]—The alumina is precipitated from its 
solution by the addition ot an excess of alkali, the gelatinous hy- 
drated precipitate being collected on a filter and subjected to a 
red or higher heat. The calcined oxide is then washed with water, 
(March 2s, 1883). 


1581." Displaying Advertisements, &c.: J. Coxen, 
London, (2d.)—'Tapes or bands on which the advertisements 
are printed, are rolled on or around rollers driven from the axles 
of atramcar or other vehicle, or by clockwork, &c. (March 29, 
1883). 

1582. Cards for the Reception of Sewing Silk or 
Cotton Thread, &c.: J, H. Johnson, London. (f’. /. 
Vaguez-Fessart, Paris). (4d. 8 Figs.)—The cards are formed of 
two cards or plates connected together at their corners or end 
edges, but unconnected at the main part where the thread is 
wound. A cylinder is inserted between the two cards when the 
thread is tobe wound. (March 29, 1883), 


1583. Double-Ribbed Warp Looms: J. D. Harris 
and A. Shuttlewood, Leicester. (sd. 8 Figs.)—In addition 
to the needle bars, bars, provided with points, and having vertical 
and traversing movements communicated to them by levers, 
and pattern cams, or the traverse may be effected by Jacquard 
apparatus, are employed for producing fabrics with a plush surface. 
(March 29, 1383). 


1590.* Check Fishing Reel: A. Carter, London. 
[2d.]—A toothed wheel is fixed on one of the end plates of the 
reel, and the bracket carries a spring and incloses both the spring 
and the wheel. (March 29, 1883) 

1601." Tanning Hides or Skins: W. R. Lake, Lon- 
don, (B.D. Hyam and W. H. Howell, Washington, U.S.A.) 
(6d.j—The hides, &c., are tanned by alternately subjecting them 
toa bath of tanning liquor and a wringing pressure. Alternate 
pressure and puncturing rollers may be employed by which the 
fleshy side of the hide will be slightly punctured, (Void, the 
patentee having neglected to flea specification, March 29, 1883). 


1605.* Globes forGas Burners, Lamps, &c.: A. E. 
Edwards, London, § ([2d.}—Consists essentially in silvering 
the surface of the globe at such part as will determine the con- 
centration of the rays of light from the burner and their direction 
on the object orin the path desired, (March 30, 1883). 


1607. System and Means for Communicatin 
between Trains in Motion and between Trains an 
Stations: A. A. Jordan, London. (2/.)—Conductors: A 
contact wheel is mounted in the forked end of a rod whose other 
end is embedded in an insulating substance inclosed in a box 
bolted to the engine. The contact wheel runs on an insulated 
rail or conductor laid down between the rails, and makes contact 
therewith. (March 30, 1883). 


1611. Machinery for Manufacture of Tissue Ap- 
plicable as a Base or Skeleton of Plaster Ceilings, 
&c.: H. J. Haddan, London. (fH. Kahls, Chemnitz, 
Saxony) [6d. 5 Figs.)—Claims, the general construction of the 
machine or loom for producing the lath tissue or any similar web, 
and in particular the spindles serving to wind the binding wire 
helically around the warp and the weft, and the way or means of 
obtaining an intermittent motion of the spindles. (March 30, 
1883). 

1613." Securing Rails in their Chairs: H. and E. 
(2d.}—A plate of iron or 
steel is inserted and fixed between the jaw of the chair (by over- 
lapping ends and the rail, and has one or more serrated grooves or 
teeth (preferably vertical and shaped as a ratchet tooth) formed 
on its outer edge. When the wooden wedge is driven in the 
teeth penetrate and fix it firmly. (March 30, 1883). 


1617. Electric Lamps and Carbon Conductors for 
the Same: W. R. Lake, London. ((. Dion, Paris). 
(10d. 12 Figs.J)—Are lamps: Two horizontal metallic tubes are 
supported on a frame suspended by means of hooks. The 
carbons are placed in holders sliding in these tubes and pressed 
towards the centre of the frame by spiral springs. The end of each 
carbon bears upon stop levers supported upon an insulated ring 
fixed to the metallic tube. The position of the points of the stop 
levers is regulated by means of two screws by which the inclination 
of the stop lever can be adjusted. The stop leversare made in two 
parts united together, so that the pointscan readily be changed. In 
order to adjust accurately the position of the points, a socket pro- 
viding with a regulating screw is fixed upon one tube so that the 
point of the screw is opposite the point of one of the stop levers, 
and the points of the screw and stop levers are then made to coin- 
cide by means of the regulating screws ; the socket is then removed 
to”the other tube and the corresponding stop lever adjusted until 
its point coincides with the point of the screw. Longitudinally cut 
tubes press downwards upon the carbons opposite the points of the 
stop levers, and serve to convey the current to the carbons, and to 
keep them in position. In order to strike the arc, one tube rests 
upon friction pulleys, and passes through the centre of a solenoid 
or magnet. An iron tube surrounds this tube, and is insulated 
from it, the metallic and the iron tubes being fixed respectively in 
two insulated supports, the distance between which is regulated by 
means of a screw sothat the position of the iron tube, which 
slides freely within the solenoid, can be accurately adjusted. The 
carbons are kept in contact by means of a weight on the horizontal 
arm of a bent lever oscillating upon an axis, and with its vertical 
arm resting upon a pivot fixed to the metallic tube or bya spring. 
On the passage of the current, the solenoid, which is in the main 
circuit, attracts the iron tube within it, drawing back the metallic 
tube and the carbon, thus striking the are. A reflector, having an 
opening {in the centre which may be surmounted by a tube, is 
arranged above thearc, and a circular plate of glass or mica may 
be arranged underneath the reflector to protect itfrom smoke. A 
block of refractory metal may be substituted for one of thecarbons. 
Ina slight modification each metallic tube is surrounded by an iron 
tube ing into a solenoid (one being wound with thick wire, 
and the other with fine); each solenoid tending, when the 
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current is passing, to draw the carbons together, against the re- 
sistance of weights or springs. The carbon-holders may be 
guided by means ofa ring (through which the metallic tube passes) 
arranged to oscillate upon or about an axis, and controlled by a 
spring or weight. A notch and a groove are arranged upon the 
extremities of the carbon-holder, so that they can pass the stop 
levers, and come in contact when the carbons are burnt. The 
carbons are preferably grooved and the stop levers so arranged 
that their points come in contact with one or two edges of the 
grooves. (March 30, 1883), 


1620. Voltaic Arc Lamps: B. J. B. Mills. London. 
(0. A. Moses, New York, U.S.A.) (10d. 14 Figs.J—Arc lamps : 
A core or armature, — of a rod of soft iron covered by 
iron wires arranged longitudinally upon its exterior with their 
end or ends bent slightly inwards and secured to the rod at the 
top or middle, is arranged within the carbon-holder tube which 
passes through the electro-magnet. On the excitation of the 
electro-magnet, the free ends of the longitudinal wires repel one 
another and fly outwards, binding the carbon-holder tube to the 
core, Figs, 1 and 2 are longitudinal sections showing respectively 
the position of the parts when not in operation and when in 
operation. The hollow electro-magnet is fixed to the top plate 
of the frame of the lamp, and to its upper end is attached a hollow 
tube, within which, and passing through the centre of the 
solenoid,Jis a carbon-carrying tube, having a clamp at its lower 
end, and capable of sliding freely within the solenoid, A rod is 
dependent) from the tube, and is secured thereto by a spring. 
This red passes within the tube, and carries at its lower end the 
core covered by the longitudinal wires secured at the top, and 
with their lower ends slightly turned inwards, The spring 
tends to throw the lower end of the solenoid slightly be- 
yond the lower end of the electro-magnet, as shown in Fig. 1. 
Below the electro-magnet and surrounding the tube is an iron 
ring which becomes magnetic by induction from and is capa- 
ble of sliding freely upon the tube, its motion being limited by 
stops. The carbon-holder consists of a plug screwed to the end 
of the tube, slightly tapering, screw-threaded, and slotted in 
severai places, and a tapering thimble screwing on to the end of 
the plug and forcing together the jaws formed by the slotting of 
the plug. The tube is preferably filled to near its top with a 
viscous liquid such as glycerine. The current to the lamp enters 





and passes in succession to the electro-magnet, to its interior mct 
wall, to the tube, to the carbons, and to the terminal. The core 
and ring are rendered magnetic. the action of the ring on the core 
intensifyingthe action of the electro-magnet, and it isdrawn towards 
the electro-maynet. and the core is drawn within it, and the longi- 
tudinal wires, repelling one another, are forced out against the tube 
and carry it with them to strike the arc. The iron ring may be 
replaced by a clamping ring on which are threaded balls of mag. 
netic material which press equally upon the carbon-holder tube and 
assist in raising it. In order to bring the lower carbon in line with 
the upper, its holder enters a tube provided with a disc having 
a concave lower side resting upon a cross-piece of the lamp 
through which the tube passes. A disc having an upper concave 
side screws on the tube and bears against the lower side of the 
cross-piece. In another arrangement of lamp the core has a 
sliding movement to a limiting extent upon its supporting 
rod towards and away froma block of magnetic or non-magnetic 
material rigidly secured to the rod. The armature is forced against 
the block by an adjustable spring, and the end of the block 
is bevelled, balls of magnetic or non-magnetic material being 
placed between the block and the core, and jamming the 
tube when the core is lifted upwards. These balls may be 
arranged opposite to the clamping ring. A hollow cylindrical 
piston, perforated with small holes, is attached to the top of the 
tube andf slides within a tube or cylinder containing glycerine 
and attached to the top of the rod carrying the core, thus form- 
inga dash-pot. In another modified arrangement of lamp the 
main core surrounds the carbon-holder tube, and is connected by 
& vertical tube, and a dependent rod with a plunger fitting within 
the carbon-holder tube, and carrying magnetic wires pressing 
against it. The main core has arms pivotted in slots at its 
lower end, and provided with clamping plates. These arms carry 
armatures at their lower ends attracted by adjustable pole-pieces 
from an extension of the main core, and causing the clamping 
plates to grasp the carbon-holder tube. The core is supported by 
one or more adjustable springs. (March 31, 1883). 


1622. Manufacture of Carbonate of Strontium, also 
Producing Carbonate of Potassium : W. Lloyd Wise, 
London, (H. Grouven, Leipzig, Saxony). [(4d.] — Powdered 
coelestin is mixed with finely powdered crystallised double salt of 
potassium and magnesium, and heated with carbon and out of 
contact with the air. The ‘‘sulphite mass” produced is lixiviated, 
in vessels provided with a lid and an agitator, out of contact with 
the air. Carbonic acid gas is then passed into the boiling solu- 
tion. The carbonate of strontium is separated from the potash 
solution by a filter press. (March 31, 1883). 


1624." Fastenings for Gloves, Boots, Gaiters, Cor- 
sets, &c,: J. Hinks and F. R. Baker, Birmingham. 
[2d.]—Consists of a ball or knob in connection with a wire eyelet 
slightly smaller than the ball, and over which it is sprung to fasten 
the article. (March 31, 1883). 


1626. Apparatus for Actuating and Gentrelitas 
Railway Points or Switches and Signals: A. A 
Pigott, Gateshead. [4d.]—Cranked arms or parts, &c., are 
80 arranged in connection with the switch rails that one move- 
ment in each direction of one lever effects shifting of the points, 
locking them, and setting and locking the signals, and in doing so 
the heavy strains are done by the parts in tension, and the light 
ones while they are in compression. (March 31, 1883). 


1627.* Overlaying Attachments for Sewing Ma- 





chines: W. Scott and D. S. Morrison, Dundee, [2d.) 
The attachment, whose purpose is to fold in the edges to be sewn 
together, comprises drawing rollers between which the two edges of 
the fabric pass, the rollers being caused to rotate and thus to feed 
forward the fabric. (March 31, 1883). 


1629.* Hoists or Elevators for Buildings to Prevent 
Accidents in the Same: T. Mangnall, ley, Lanc. 
{4d.]—Doors and fittings are provided to each opening for admit- 
tance to the hoist, the arrangement being such that no one can fall 
down the hoist ; it cannot be started from the inside until the 
doors are bolted, and the doors cannot open while the hoist is in 
motion. (March 31, 1883). 


1630. Ground Colour or Priming, &c,: F. Wirth, 
Frankfort. (0. Fischer, Karlsruhe, Germany). (2d.)—Fifty 
ate of horse blood are boiled with 10 parts of linseed for one 
our, then cooled, and afterwards mixed with 50 parts of common 
raw blood ;190 parts of water at 30 deg. to 40 deg. are then added, 
and 10 parts of a solution of bichromate of potash are mixed 
in. When cool, the priming is ready for use. (March 31, 1883). 


1632. Electric Signalling Apparatus for Commu- 
nication between Passengers, Guards, and Drivers 
of Railway Trains: W. H. Preece, London, and W. 
E. Langdon, Derby. [6d. 5 Figs.|—The object is to provide 
an automatic coupling for connecting the conductors on adjacent 
vehicles, Fig. 1 is a perspective view, Fig. 2 an end view, and 
Fig. 3 alongitudinal section of the coupling. At the upper portion 
of each of the metal castings A is a projection b, adjoining a slot ¢ 
and at the bottom is a hook d. The projection on one casting fits 
into the slot on the other, and the two hooks engage with one 
another. The india-rubber washer e excludes moisture from the 





joint. Two flat springs g fixed to the ebonite boss /’ within 
the tubular portion of the casting carry tapering quadrant- 
shaped ebonite blocks faced on theiropposite sides by pieces of 
metal h formed each with a recess and a lug. The conductors are 
connected to the springsg. When the castings are brought to- 
gether the metal faces h on the ebonite blocks make contact with 
each other, the lug on one fitting into the corresponding recess on 
the other. One commutator is provided for each carriage and is 
operated by means of a cord exte nding through the different com- 
partments. The conductors may be arranged to act also as the 
cords to disconnect the couplings and to raise an indicator on the 
carriage. Should the coupling become disconnected the springs g 
force the quadrant-shaped blocks together and complete the cir- 
cuit. (March 31, 1883). 

1633.* Lamps: Sir J. N. Douglass, Dulwich. [2d.) 
—Relates to means for feeding the oil or other hydro-carbons to 
the burner, The burners may be of ordinary construction, or 
those described in Specification 84 of 1881, (March 31, 1883). 


1635.* Apparatus for Connecting and Disconnect- 
ing Railway[Vehicles: R. Hill and E. Cockerill, Hey- 
wood, Lanc. (2d.)—A link on the drawbar has a curved hook 
which can slide over and drop into the nose of a similar link on 
the next vehicle. A bar with handle is provided, whereby the 
link can be operated by an attendant at the side of the vehicle. 
(March 31, 1883). 

1636. Apparatus for Giving an Oscillating Move- 
ment to Fans: A. J. Boult, London. (P. Schwarz and 
P. Treutler, Berlin). (8d. 17 Figs.)—Relates to apparatus that 
wil exactly imitate the movements of a fan as heretofore produced 
by the hand. This is effected through a train of wheels actuated 
by a spring which imparts oscillating motion to the fan, the 
latter being attached to a two-armed lever by a connecting rod. 
(March 31, 1883). 

1637.* Taps and Apparatus for Adapting Taps to 
Beer and other Barrels: W. A. Todd, Folkingham, 
Lincolnshire. {2d.)]—Is to insure corking or closure of the 
cask when empty. Consists of a bush and plug so arranged that 
when the tap is screwed in the plug is forced backwards to enable 
liquid to pass, and when the tap is unscrewed the plug is drawn 
tightly against the inside of the cask. (March 31, 1883). 


1638. Machines for Corking Bottles: J. J. H. 
Schultz, Hamburg. {6d. 17 Figs.|—The objects are (1) to 
avoid the dropping of the cork dust mixed with the liquid in 
which the cork is softened, into the bottle, and (2) to clean the 
bottom of the cork from this mixture before entering the bottle 
neck, These objects are attained by mechanism described, the cork 
on its way to its proper place above the bottle mouth being 
drawn over a cleaning brush. (March 31, 1883). 


1639. Dynamo-Electric Machinery and Apparatus 
for Use in Connection therewith, &c.: S. P. Thompson, 
Bristol. (8d. 17 Figs.)}—Dynamo-electric generator : Inductors, 
which may consist partly of iron and partly of non-magnetic 
material, are rotated between the field magnets and armature coils, 
which are both fixed. The illustrations show in front and side 
elevations one form of generator. The inductors r, made of thin 
sheets of iron, are fixed on a disc R of wood, papier-maiché, or 
other non-conducting substance. The field-magnet M is provided 
with two poles, and there are two armature coils A. Speed regu- 
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laters: Nine methods are described of regulating the speeds of 
electric motors. By alteration of the resistance in the circuit of 
the armature or of the field magnets ; by the introduction into the 
armature coils or those of the field magnets of a counter electro- 
motive force ; by the closing or opening or variation of a shunt 
circuit wound so as to oppose the magnetism of either the arma- 
ture or the field magnets ; by the production of a relative motion 
between the armature and commutator, between the brushes and 
the field magnets, between (when the armature is fixed) the arma- 











ture and brushes between the commutator and field magnets 
(when the field magnets rotate) ; by introducing a variable resist- 
ance as a shunt across the terminals of the field magnets; or by 
winding the field magnets with two equal coils, each contained in 
a part of the main circuit, but opposing one another and intro- 
ducing a variable resistance into one or both of these coils. An 
ordinary centrifugal governor may be arranged to effect the regu- 
lation, or it may be effected by the pressure of a heavy mass fixed 
on a spindle or at the end of a spring and whirled around there- 
with to exert a varying pressure upon the end of a carbon resist- 
ance bex, or by the angular or torsional advance of one part of a 
dynamometer beyond the other. In methods of regulation illus- 
trated, spiral divisions are cut in the commutator and the brushes 
are moved endwise, or the armature may be mounted on an Archi- 
median screw and be kept pressed towards one end by a spiral 
spring. (March 31, 1883). 


1641.* Machinery and Apparatus for Conversion 
of Electricity into Mechanical Power: C. A. Mul- 
holland, Nottingham. (2d.}|—Two or more armatures rotate 
before the poles of a permanent magnet, the induced currents 
being collected by a commutator, and transmitted constantly in 
the same direction. The rotation is effected by hand or by a small 
magneto motor driven by a battery, the current from which “ is 
first passed through a coil of copper wire insulated and wound 
round asoft iron core,” the object being ‘‘ to add to the strength of 
the current and intensifying its action.” A reciprocating motor 
consists of a solenoid of copper wire having an iron core at one 
end, Aniron plunger is periodically atttracted and repelled by 
the charge of the currentin the solenoid. Several such arrange- 
ments may be combined together, the plungers being connected 
to cranks on a shaft carrying a commutator, which periodically 
reverses the currents in the solenoids. The solenoids may be 
wound with a secondary coil, the currents obtained being “‘ trans- 
mitted toa condenser similar to that in a RKhumkorff coil,” and 
utilised in the engine “‘ by passing the current from the generator 
through the condenser.” ‘The current is regulated by means of 
resistance coils of insulated iron, or iron ard copper, wire thrown 
into circuit by agovernor. We fail to grasp this inventor’s idea, 
unless it is an endeavour to obtain power. (April 2, 1883). 


1642.* Injectors: A. Budenberg, Manchester. 
(Schajer and Budenberg, Buckau, Magdeburg). (2d.]—To insure 
greater certainty in action the combining rozzle is perforated 
through the sides so that its interior is placed in communication 
with the annular space surrounding the nozzle. (April 2, 1883). 


1643. Latches and Locks: F. J. Biggs, London. 
(2d.}—Consists in making thelatches reversible. Also in the use ofa 
spiral spring to keep the bolt in its forward position. (April 2, 
1883). 


1644. Working Secondary Batteries or Electrical 
Accumulators: J. S. Sellon, London. [6d. 3 Fiys.)— 
Automatie switch : An acidometer float ball or vacuum box is 
arranged to rise and fall in accordance with the alteration of the 
specific gravity of the electrolyte in the secondary batteries, and 
actuate contacts to complete a circuit to cause the cutting off the 
charging circuit, or for putting the charging current in circuit. 
The illustration shows one arrangement. The rod a, to which is 
attached the float 6 and contact disc c, rises and falls freely in 
guides on a frame immersed in the cell of a secondary battery, 
Two pairs of contacts e and f are adjustably supported upon the 
standard d. In another arrangement the rod carries conductors 


























dipping in an adjustable mercury cup, and a mercury cup making 
contact with an adjustable conductor. On the rising of the float the 
top contacts complete the circuit of a local battery through an 
electro-magnet which attracts its armature, which is retained by a 
catch on the armature of a second electro-magnet, and thus short- 
circuits a solenoid in the main circuit. The cores of this solenoid 
are forced back by means of springs, and operate a switch discon- 
necting the charging circuit from the batteries, and it may be re- 
placing an equivalent resistance in the circuit. On the float falling 
the circuit is complete through the second electro-magnet which 
attracts its armature, thus releasing the armature of the first 
electro-magnet, and breaking the short circuit; the solenoid in 
the main circuit draws in itscore, and closes the circuit through 
the secondary batteries. (April 2, 1883). 


1645. Telegraphic or Telephonic Wire: L. Elmore, 
New York. (W. B. Hollingshead, New York). [4d.}—Con- 
ductors: The core of the ccnductor is made preferably of steel, 
and is wound with a close spiral of copper, electrical connection 
being assured between the surfaces of the copper by the electro- 
deposition of a copper coating. The coiled conductor may be 
passed through a bath of melted solder. The successive coils of 
copper should be arranged to touch one another and leave no 
spaces between them. The capacity of the conductor may be in- 
creased by encasing the core and first coiled conductor, and coat- 
ing with rubber, and then covering this by a second coil conductor 
and coating. A third covering may be applied ina similar manner, 
and a suitable casing be applied over the last coating. (April 2, 
1883). 

1646.* Construction” of Incandescent Electric 
Lamps and Fittings Employed therein: J. L. Huber, 
Hamburg, y. {[4d. 9 Figs.J|—Incandescent lamps. 
The object is toinclose the conducting parts entirely within the 
non-conducting holder. The neck of the glass bulb is provided 
with a pair of insulated metallic flanges arranged diametrically 
opposite to each other, and connected to the platinum conductors 
supporting the filament. The holder is provided with a central 
spiral spring fastened at the bottom of a central hole in the insu- 
lating support and bearing at its other end a plate. This central 
hole is provided with two opposite radial projections, the inner 
ends of which are fitted with annular contact plates connected to 
the ‘‘leads.” The metallic flanges on the lamp pass into the 
holder between the projections (the neck of the lamp bearing on 
the plate and compressing the spring), and on turning the lamp it 
is secured by the projection and efficient contact secured by the 
pressure of the spring. A cock of insulating material provided 
with a conducting plate, which connects two parts of one of the 
conductors may be arranged within the holder. (April 2, 1283). 


1647. Electrical Safety Plugs or Fuses: C. V. 
Boys, Wing, Rutland, and H, H. Cunynghame, Lon- 
don, {[6d. 4 Figs.|—The safety plugs are constructed by 
soldering or joining together, by a rivet or wire of fusible metal, 
two metallic strips or wires strained bv their own elasticity or by 
springs so as to separate when their junction is caused to give 
way by the heat resulting from excess of current passed through 
it. Referring to the illustrations, the two thin strips of brass @ are 
narrowed at the ends, which are united by solder at b, the other 
ends being inserted in the split holder d fixed on an insulating base 
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¢. <A spring e presses against each strip, tending to force them 
apart, and on the fusion of the solder b are bent away, as shown 














by the dotted lines, Fig. 2. In a modification the ends of two 
helical springs or two elastic wires are brought together and 
secured by solder. (April 2, 1883). 


1648. Laces for Machine Belts: R. Paton, John- 
stone, N.B. |6d. 7 Figs.}—The laces are provided with metal 
tags or points to enable them to readily pass through the holes in 


the belt. (April 2, 1883). 

.* Machinery for Combing and Preparin: 
Ww Cotton, &c.: H. W. Whitehead, Leeds. (C. Fd 
Alexander, Philadelphia, U.S.A.) [2d.)—Is to dispense with 
ordinary arrangements of drawing off rollers and aprons of 
** Noble’s” hi pparatus is employed by which sufficient 
twist is put in the’ slivers between the improved arrangement and 
the comb circles, thereby preventing the fibres being drawn apart. 
(April 2, 1883). 


1650. Photographic Shutters for Instantaneous 
Photography: R. Reynolds and F. W. Branson, 
Leeds. (6d. 6 Figs.J|—The rapidity of movement of the flap 
and drop portions may be adjusted independently of each other. 
This is effected by the use of springs. (April 2, 1883). 


1651. ey Sulphuric Acid and Appa- 
ratus therefor: W. P. Thompson, Liverpool. (W. 
West, Denver, U.S.A.) [6d. 4 Figs.)—Consists of an arrange- 
ment of enamelled kettle, furnace, &c., the object being to cheapen 
the production and make the apparatus continuous working, 
more durable, and less injurious to the attendant. (April 2, 1883). 


1652.* Electric Safety Lamps: T. Coad, London. 
[2d.]—Incandescence lamp: The lamp is inclosed with a glass 
casing filled with water impregnated with carbonic acid gas under 
pressure. The pressure in the casing acting on a flexible disc in 
the lamp casing, causes a contact piece connected to the disc to 
make a contact and establish the circuit. On the breaking of the 
outer casing the contact is broken and the lamp extinguished. 
(April 2, 1883). 


1653.* Means of and Contrivances for Rendering 
Ships and other Vessels Unsinkable: W. Morris, 
Westminster. (2d.)|—The inside of the vessel is lined with 
strong canvas hose or leather or india-rubber. (April 2, 1883). 


1654.* Clasp for Albums and other Books; L. A. 
Groth, London. (A. Pjliiger, Berlin). [2d.]—Incisions are 
made in the mounting into which the flaps or loops of the clasp 
are inserted. (April 2, 1883). 


1655. Turbines for Steam and other Motive Power : 
F. H. F. Engel, Hamburg. (G. de Laval, Stockholm). [4d. 
3 Figs.}—The turbine wheel consists of curved tubes whose inner 
ends are in the direction of the wheel axle. The driving fluid 
enters the tubes in direction of the axle, and exerts to the latter 
& pressure in its longitudinal direction whereby a small friction 
wheel fastened to the axle is pressed against the large fric- 
tion wheel of the shaft to which the motion has to be trans- 
mitted. At the same time the driving fluid s through the 
tubes, and turns the turbine wheel by reaction. (April 2, 1883). 


1656.* Appezeins for Protecting Ships when 
Leaky: F.H.F.Engel, Hamburg. (A. Tuchtfeldt, Ham- 
burg). [4d.]—Consists of a shield of flexible material that can be 
applied to stopa leak. (April 2, 1883). 


1657. Use of Slags or Scoria as Waste Products 
Obtained from the ufacture of Steel by the Con- 
verter Process, &c.: J. Wright, London. [4d.]—The 
slags are disintegrated and pulverised. Whilst being pulverised the 
metallic portion is separated, and is remelted and converted into 
steel or iron bars. The oxides and silicates may be used in the 
manufacture of cements. (April 8, 1883). 


1658.* Manufacture of Cement: J. Wright, Lon- 
don. (2d.]—Slags from different furnaces are combined and pul- 
verised, limestone and clay being added if required. (April 3, 
1883). 


1660,* Manufacture of Steel: J. Riley and G. S. 
Packer, Glasgow, N.B. (2d.)—One part of the invention 
consists in combining with the steel an alloy of iron, manganese, 
and silicon. The alloy is putin the ladle, into which the molten 
steel is run when about to be cast into ingots. Another part con- 
sists in putting on top of the steel immediately after it is run into 
the ingot mould a quantity of ground carbon to diminish the for- 
mation of cavities. (April 8, 1883). 


the Wooden Rollers of Wringing, 
> ng. — — tg mye 4 into their . 

paratus ployed for such Purpose: H. Clegg, 
‘Aecringten. (6d. 6 Figs.|—The hole through the roller is of 
square section instead of round as usual, the axle thus fitting 
tightly. A tool for cutting the hole is described. (April 3, 1883). 


1664. Manufacture of Tassels for Umbre 
Parasols, &c.: M.H. Harris, London. (2d.|—The cover- 
ing of the moulds of the tassels are woven in one continuous piece 
with the cord or braid. (April 3, 1883). 


1665. Machines for Impressing graphic or 
other Characters Pre g Printed Surfaces, and 
Construction, of Platesinto which Impressions ma: 
be Sunk for raphic or other Purposes: C, 
H. Davids, New York. [10d. 10 Figs.J—The object is 
the production of sharply defined impressions from clearly cut 
types on lead or other analogous soft metal. (April 3, 1883). 


1666. Manufacture of Spirits : A. Manbre, London. 
{4d.]—Full-bodied flavoured whiskies, geneva, and the like, are 
manufactured from a mixture of saccharine solution obtained from 
malt mixed with a saccharine solution obtained from unmalted 
grain or other amylaceous substances. (April 3, 1883). 


1667. Vessels for Holding Oils, &c.: J. Fowler, 
Bradford. [¢d. 7 Figs.)|—The receivers are fitted with pistons 
which are pressed down upon the oil by means of a screwed rod 
passirg through them, so as to allow the withdrawal of the oil in 
the required quantities. (April 3, 1883). 


1668. Tramways and Railways: R. G. Fairlie, 
London. [4d. 4 Figs.)—Wrought-iron longitudinal bearers 
or sleepers composed of two T irons placed head to head thus 
—{} are employed, the underside of the rail head resting upon 
the top part of these irons, and the web being secured thereto by 
rivets or screw bolts. e T irons and rail are made to break 





joint, and are embedded in concrete. (April 3, 1883). 
1669. Silk, Felt, and other Hats, &c.; M. Haslam, 








Stockport. [6d. 7 Figs.]—A projection is formed in the sweat 
band just above where it is sewn to the lining, the groove so 
formed being filled with wadding. The bottom edge of the band 
is turned j or curled over so as to facilitate the stitching to the 
hat. (April 3, 1883). 


1670. Protective Coverings and Mouth-Pieces for 
Bottles: F. Hall, Sheffield, (6d. 4 Figs.)—The protective 
casings are provided with hinges so that the casings may be 
opened; the glass neck of the inclosed bottle is made to projeci 
sufficiently beyond the screwed neck of the case to form a mouth- 
piece which may be closed by a stopper. (April 3, 1883). 


1672.* Manufacture of Bread, &c.: J. Beatty, 
Belfast. [2d.)—The dough is placed between endless belts run- 
ning in —— directions over rollers; the moulded cakes are 
then carried by another endless belt between two rollers running 
in the same direction and placed in a box, and transferred te the 
“peel,” each loaf being deposited in its proper position by means 
of stop and spring. (April 3, 1883). 


1673. Apperetus for the Manufacture and Concen- 
tration of Sulphuric Acid: W. Garroway, Glasgow. [6d. 
5 Figs.|—A series of open beakers are constructed and so connected 
that a continuous stream of sulphuric acid or nitrous vitriol may 
flow through them and be therein es preg and subjected to heat, 
the sulphuric acid being concentrated or the nitrous vitriol giving 
off nitrous fumes which commingle with sulphurous fumesand pass 
to the vitriol chambers. (April 3, 1883). 


1674. Food for Cattle, &c.: P. Jensen, London. 
(S. O. Kjer, Ribe, Denmark). [(4d.}—Consists of a bread com- 
posed of meal, straw, bone meal, crushed flax, seed, salt, blood 
deprived of fibrine and albumen obtained from blood and baked 
at a temperature a little above boiling point. (April 3, 1883). 


1675. Manufacture of Compound Plates, Applic- 
able also to the Manufacture of other Articles by 
Welding together Hard and Soft Iron and Steel in 
any Desired Combination: F. A. Krupp, Essen, 

y. (4d.J—The plates are manufactured with inter- 
mediate layers of nickel or cobalt, to each side of which has pre- 
Hamad been welded sheet iron, or highly silicious iron. (April 3, 
1833). 


1676.* Travelling Bags or Valises: C. D. Abel, 
London. (V. Lancza, Berlin). (2d.])—The mouth of the bag is 
formed of a rectangular metal frame of a length and width equal 
to the full length of the bag, and to each side is pivotted a cover 
equal in width to half the width of the mouth, and which fold 
down flat upon the frame. A fastening is also described. (April 
8, 1883). 

1678. Producing Steel Bands, &c.: J. Sheldon, 
Sheffield. [6d. 7 Fiys.|)—The steel is reduced to the proper 
thinness by cold rolling, and passed through a furnace heated by 
gas, and finally overa pair of rollers kept cool by means of water. 
(April 3, 1883). 

1679.* Marine Night Signals: H. H. Doty, London. 
[2d.}—A hammer released froma detent by means of a trigger on 
the bridge strikes a percussion cap, and ignites (say) a green light 
on the starboard side of the vessel on the approach of another 
vessel, and denotes that the helm is turned over to the starboard. 
(April 3, 1883). 


1680. Process and Apparatus for Utilising the 
Exhaust Steam of Steam Engines, &c.: A. J. Boult, 
London. (D. Renshaw, Braintree, Mass., U.S.A.) (6d. 


6 Figs.J)—Water is taken from the boiler and cooled, and steam 
from the steam space, and are forced together with the exhaust 
from the engine through an injector into the boiler, the exhaust 
being first passed through a superheater. The injector is also 
described. (April 3, 1883). 


1682. Apparatus for Propelling, Moving. or Rais- 
ing Vehicles or Objects: F. J. Clarke, J. W. Graham 
and J. Kirby, Lincoln. [6d. 2 Figs.|—A lever centred on 
a fulcrum is connected at its shorter end by rods to a crank on a 
first motion shaft connected by ‘toothed gearing with a second 
shaft provided with a flywheel. This shaft is connected by 
toothed wheels to the shaft to be driven. (April 3, 1883). 


1683.* Composition of Matter to be Used as a Paint 
or Dye: A. M. Clark, London. (The Leeds Manufactur- 
ing Co., Brooklyn, U.S.A.) [(2d.}—Consists of a mixture of picric 
acid, flavine and nitric acid evaporated to dryness. (April 3, 1883). 


1684.* Electric Lamps or Lighting Apparatus: 
E. Lumley, New York. ([2d.]—Incandescence lamp: The 
filament is secured in sockets formed by flattening and then 
spirally coiling the ends of the plati ductors. A cement 
made of lamp-black or finely ground plumbago is laid with a 
brush over the sockets. (April 4, 1883). 





1685. Appersens for Dividing, Edge Trimming, 
and Winding, Unwinding, Cutt ng 838 Rewinding 
Sheets or Layers of Paper, 8 Canvas, Cloth, 


India-Rubber, &c.: E. H.C. Colley, London. [é6d. 
9 Figs.)}—Relates to the combined arrangement of the cutting 
edge, trimming and reeling apparatus. The reeling rings are 
formed with circular slots acting in combination with circular 
cutters and reeling bobbin spindle. Vertical guides are provided, 
and are slotted to allow of their being adjusted to any size of 
spindle, (April 4, 1883). 

1687. Couplings for Railway Carriages, Wagons, 
and Rolling Stock: S. Roberts, Tunbridge Wells, 
Kent. {6d. 4 Figs.|—Referring to the illustration, an end 
elevation, the couplings are made in three solid forgings of 
wrought iron, one being formed with an anchor D at one end, and 
a plain round pin on the other, on which will screw the other 
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two forgings consisting of two hooks B to close up and down on 
the anchor D of the adjacent vehicle. The hooks B are opened 
by means of a wedge C, driven in by a lever E, from either side 
of the carriage, between the hooks B, which are closed by power- 
ful springs A pressing on the top and bottom of the hooks respec- 
tively. Aslot is provided in the drawbar G, which is also pro- 
vided with a sleeve having a similar slot in which is a wedge for 
drawing the carriages tightly together. (April 4, 1883). 
1688.* Coloured Glass Windows, &c.: H. J. Alli- 
son, London. (J. La Farge, New York, U.S.A.) [4d.)—A 
light metallic framework is substituted for the ordinary “leading,” 





and a thin sheet or film of glass is provided on either the f; 
back side, or both sides of the picture. (April 4, 1883). 


1689. Manufacture of Wire Rope or Cable fo é 
less Cable Traction Railways or Tram + -- 
vators, &c.: T. Seale, San cisco, U.S.A. (6d. 
2 Figs.)—The central of a strand is formed of a number of 
wires having a finer gauge than those which are employed for the 
wrapping, (April 4, 1883), 


1690. Lavatories: F. P. Preston, J. T. Presti 
and E. J. Preston, Deptford, Kent, and E,W. 62 
Russett, Anerley, Surrey. (6d. 9 Fiys.|—Relates to the 
construction and arrangement of fold-up lavatories especially 
applicable for use on board ship, the object being to afford a 
readier access of air to the interior and greater facilities for cleans. 
ing. (April 4, 1883), 

M 


1691.‘ Tanning Material and Method of Obtainin 
the Sawe from the Asphodel Plant: W. R. Lake 
London. (A. Badoil, Paris). (2d.}—The asphodel is washed’ 
grated or crushed, pressed (the juice being fermented to extract 
the alcohol), dried, and reduced to powder. (April 4, 1883), 


1692. Manufacture of Lime: W. Kemp, Mill 
Dale, Derby. (2d.)—The continuous drawing rosy are a 
with alternate layers of fuel and material to be calcined of a thick. 
— greate¢ than has hitherto been the practice. (April 4, 


1693.* Apparatus for Closing the Tap Cork 
Vent Holes of Ale &c.: G, hite, eo 
Heath. (2d.)—A hinged flap covered with india-rubber is pressed 
ren >” a spring so as to lie against the inside of the cask. (April 


1694. Apparatus for Balancing, Securing, an 
Fastening Sliding Window es of Railwas 
Carriages, &c.: J.B. Adamsand J. Telford, Liver. 

1. (6d. 5 Figs.|}—A toothed rack is employed on each side 
of the window, and is connected Dy toothed pinions to a rack pro- 
vided with balanceweights, (April 4, 1883). 


1695." Apparatus for Impr Biscuits, &c.: J, 
Bailey, Bolton. (2d.]—Letters, designs, &c., are printed on 
— by means of interchangeable metallic plates. (April 4, 


1696.* Box Irons: F. A. Birmingham, (2d.)— 
“Consists in imparting a continuous and regular heat to the iron 
by deflection from a mixture of burning air and gas.” (April 4, 
1883, 


1698. Pyrometers or Apparatus for Measurin 
Heat : W. Lloyd Wise, London. (4. and EF. Boulier, Party 
(6d. 4 Figs.J}—Liquid at a constant temperature and under a 
constant head is caused to flow through a constant orifice and 
convey @ proportionate amount of heat from the object tobe 
tested to a registering thermometer graduated to indicate 
the actual temperature. Referring to the illustrations, the 
reservoir A receives water from a cock a, and the over- 
flow pipe b maintains a constant level therein. A piperises some 
distance within the reservoir, and is provided at its lower end with 
a cock terminating in a nozzle connected by an india-rubber tube 
to the nozzle of the “‘ explorator ” B consisting of two thin metal 























tubes inclosed within a fireclay casing, and kept in position by 
fireclay stoppers. The inflow tube passes nearly to the bottom of 
a thin closed metallic chamber, and the fluid, after filling this 
chamber, passes out by the other tube to the testing instrument 
consisting of a chamber in which is the bulb of a thermometer, and 
which is provided with an inlet orifice and an outlet orifice eon- 
trolled by acock. The thermometer is graduated by passing water 
at zero through the apparatus, and then plunging the explorator 
in a steam bath; the difference between the two readings will be 
equivalent to 100deg. of temperature. The positions of the mercury 
may be obtained by photography on a sheet of sensitised paper 
wound on a rotating cylinder. (April 4, 1883). 


1700. Boxes or Receptgsies for Containing and 
Protecting Eggs, &c.: Wright, Southend-on-Sea. 
{6d. 5 Figs.)—The boxes are constructed with layers of cups or 
depressions reversely placed, so as to contain the eggs or articles 
between them and protect the same from injury. The boxes os | 
be provided with pivots so that they can be readily reversed. 
(April 4, 1883). 


1702. Starting Tramcars: B. J. B. Mills, London. 
(P. B. Shaw, Williamsport, Penn., U.S.A.) (6d. 6 Figs.|—The 
clutching device connected to the sliding drawbar is adapted to 
grip the axle on its forward movement only, and consists of a 
sleeve mounted on the axle, a loose collar on the sleeve, and two 
or more gripping devices intermediate between the collar and 
sleeve and working on cam surfaces. The gripping devices must 
be locked out of operative position before the horses are detached. 
(April 4, 1883). 


1703. Manufacture of a New Tissue for Use as Hat 
gs: A. C. Henderson, London. (P. P. Guillaume, 
Paris). (2d.)—A tissue of silk and cotton is coated with a layer 
of india-rubber, on which a sheet of gutta-percha is laid, being 
applied by the simultaneous application of heat and pressure. A 
coating of flexible or elastic varnish is applied to the gutta-percha. 
(April 5, 1883). 
Appliances for Conducting and _Controllin: 
Garrents: J. M. M. Munro, Glasgow. [6d. 
11 Figs.|}—Conductors: Metal tubing is used to inclose and pro- 
tect insulated conductors and to serve for return currents. Re- 
ferring to the illustration, the ductor 12 is d in lengths 
13 of metal tubing, and has a branch 14 soldered or joined 
toit. The lengths 13 of tubing are united by screw coup- 
lings, and at each branch joint there is interposed between two 
screw couplings a pair of half T pieces. The conductor is first 
coated with rubber 17, and then with a protecting sheath 18 of 
cloth or tape. When several conductors have to be arranged together 
underground, melted bitumen is poured into a trough of bitumen 
saturated wood, or earthenware, and grooves are formed in this 








whilst still soft by a roller. Over the grooved bitumen are placed 
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bitumen-saturated laths oi wood or millboard, and a second layer 
of bitumen poured in, which may be grooved in a similar manner 
to the first. The trough is finally covered with a lid. A fusible 
plug may be held in clips formed in the ends of the central wire, 
and inclosed in a short length of metal tubing slightly larger than 
the main tube, and cut away on one side. A tube of ¢! sur- 
rounds the plug, and is arranged to slide within the metal tubing. 
A switch, as applied to the outer conductor or metal tube, consists 
of a piece of vulcanite interposed between two screw couplings, 
and on which turns a metal ring provided with a handle ; this 
metal ring is in contact with one screw coupling, and has project- 
ing spring blades which make contact with projections on the 
other screw coupling, or the tubes may be separated by a non- 
conducting piece, and a lever jointed to a ring in one tube be 
arranged to enter between a pair of spring tongues on the other 
tube. A switch, for the central conductors, consists of a spindle 
provided with a handle like that of a gas tap, and inserted within 
an enlargement of the outer tube which may be made in two 
parts; the nna has fixed upon it a cross-piece of earthen- 
ware which bears against the insides of spring tongues each 

ttached to one conductor, and normally making contact with the 
other conducter. An arrangement for a suspended electrolier 
consists of a ball-and-socket joint fitted at the top of a pendent 








tube, and in the upper box of the joint is a short spiral coil con- 
necting the corresponding centra ductors. I d 

lamp: The holder for the lamp consists of a vulcanite plug 
fix to a metal base, which can be screwed into the end 
of a conductor tube. A central conductor passes up through 
the metal base into a metal socket fixed in the centre of the plug, 
the central conductor being gripped by a screw pin entering from 
one side of the plug. Spiral springs in holes on opposite sides of 
the plug, and connected at their bottom ends respectively to the 
metal socket and metal base, engage with the conductors of the 
lamp. The plug is fitted with a metal casing provided with three 
or more spring tongues to grip the bulb of the lamp. The casing 
slides on the plug, and can be fixed in any position on the plug by 
means of screws. In another arrangement horizontal wire spirals 
having hooked ends to engage with the conductors of the lamp, 
and provided with glass beads to prevent contact with one another, 
are fixed to a vulcanite block and connected respectively to a 
metal piece screwing into the conductor tubing and to a small 
plate on the bottom of the plug pressed, by the screwing up of the 
coupling, against a metal button formed on the end of the central 
conductor. Curved wires fixed on opposite slides of the block 
embrace and hold the lamp bulb, (April 5, 1883). 


1705. Construction of Hot Water Apparatus for 
Heating Buildings and Valves to be Used therewith, 
&c.: T. C. Olney, chester. (6d. 2 Figs.}—A closed vessel 
is connected to the reservoir cylinder by a valve surrounded by 
water which will either admit water to the reservoir cylinder or 
allow the water to escape back into the supply cistern, when the 
pressure exceeds the desired limit. A pipe is carried from the 
upper part of the boiler, and communicates with the reservoir 
cylinder, and serves as a main steam and air escape pipe. (April 5, 
1883). 








earings for Revolving Spindles or 
e s for VO. Dp: es or 
fts: R. Balderston, Paisley, N.B. (6d. 2 Figs,|— 
Right and left hand helical grooves are cut in the vertical or in- 
clined bearings of spi for effecting the circulation of the 
lubricant, the grooves being arranged so as not to intersect each 





other. (April 5, 1883). 
1707.* Se Scarf and Shawl Pins, &c.: H. 
Nash, Manchester. (2d.)—Ata short distance from the point 


of the pin is a perforation or slot through which is passed a split 
or snap ring after the pin is inserted in place. (April 5, 1883). 


1709. Manufacture of Racquets for Use in Playing 
Lawn Tennis, Rackets, &c.: G. A. Adkins, London. 
(6d. $3 Figs.}—The frame and handle are formed of different 
material grooved and tongued on their meeting faces and glued 


together. (April 5, 1883). 
1710.* Ap tus for Generating and Promoting 
Electric and Chemical Acti £ Wi 


ion, &c. . 

Iowa, U.S.A, (2d.]—A vessel ‘‘capable of endur- 
ing usage chemicals and heat with internad gaseous pressure and 
rovided with pipes, passages, valves, and means for closing and 
‘or regulating continuous circulation from gas, air, and fluid 
holders,” is mounted on trunnions and provided with a porous 
diaph to separate it into two cells, positive and negative. 
Electro-positive gas coke, coal, carbonaceous matter or sulphides 
being used in one cell, and air, oxygen, nitrogen, carbonic, and 
other acids, oxides of manganese or other negative substances in 
the other. The electrolytic fluid, consisting of lead oxide — 
chlorate hydrochlorate cyanide, cyanate, hydrate, carbonate, oxide 
or other compound of an alkaline metal or earth in solution, is 
employed with the carbonaceous substance. The generator may 
be used as a gas scrubber. (April, 1883). 


1712.* Damp-Proof and Non-Inflammable Material 
for Lining Walls, &c. : J. Barnes, Manchester. [2d.|— 
The pulp of papyrus is passed through rollers and a damp-resisting 
composition consisting of a mixture of tallow, cotton-seed oil, 
Burgundy pitch, tar, resin, alum, and gum arabic in a boiling state 
is applied to one surface, and a textile fabric to the other surface 
of the sheet so formed. (April 5, 1883). 


1713.*_ Apparatus for Shuffling Playing Cards: 
J. F. Schwarz, Manchester. (2d.)—The cards are ewe 
through an opening in the top of a box and over a series of highly 
polished bars, which serve to separate the individual cards, some 
passing freely and others being mc tarily pended before 
passing into the lower compartment. (April 5, 1883). 

1714.* Rollers for Calico and other Printing 
Purposes: E. Earle, Manchester. (2d.]—The rollers are 
constructed in sections all keyed side by side upon the same 
mandrel and projections on one section may fit into recesses in 
the adjacent. (April 5, 1883). 

1717. Machinery for Drawing, Roving, and Spin- 

Fibres: W. Walker and A. Binns, Halifax. 
[6d. 7 Figs.|—The carrier rolls are dispensed with, and a conical 
or taper supporting guide or trough within which the sliver, 
rover, or “‘end” of fibres is received, is placed on a rail between 


the delivery and drawing rollers. A reciprocating end motion is 
imparted to the trough by a crank or eccentric. (April 5, 1883). 


1718.* Apparatus or Bandage to be Used by 
Females: W, F. Bottomley, Bradford, (2d.)—Consists 








ad 


of an elastic waistband provided with a buckleandy t straps, 





one in the front and one behind. An oval india-rubber bag con- 
taininga spores or absorbing substance is secured tothe pendent 
straps. The bag is maintained in position by loops secured to it, 
and passing round the legs. (April 5, 1883). 


1719. Instruments for Fastening, Someteg, or Bind- 
ing segemer Sheets of Paper, Sam les of Fabrics, 
&c,: Bauer, Paris. (A. Lotz, Paris). (6d. 25 Figs.J— 
The instrument is constructed with a single blade secured to the 

ead at one end, and split longitudinally at the other end. 
(April 5, 1883). 


1721.* Rotary Steam es: F. C. Glaser, Berlin. 
R. Bauer, Grossréhrsdorf, Germany). [4d. 4 Frgs.]—The 
piston, fitted between two lugs on a disc on the flywheel shaft, 
revolves in an annular cylinder provided with two diametrically 
opposite slide casings dividing the annular cylinder in two parts ; 
on one side of each casing is a steam supply valve, and on the 
opposite side an exhaust opening. The supply valves are operated 
by a lever in connection with a cam surface, and the slides are 
actuated by a lever and a rod, a stud on which takes into a groove 
in a disc on the flywheel shaft. Expansion gear may be employed, 
(April 5, 1888). 


1722.* Gas Motor Engine Slide Apparatus: F. W. 

ey, Manchester. (2d.)—The slide is kept up against 

its face by springs giving only such moderate pressure as allows of 

the slide working very freely, anda sliding or revolving wedge is 

applied at the back of theslide, and bears against the slide at the 
moment of ignition. (April 5, 1883), 


1724. Locks and Lock-Gates for Canals or other 
Water Channels: W. R. Lake, London, (L. Coiseau, 
Antwerp). (6d. 5 Figs.}—A pipe, perforated with holes directed 
towards the floor of the lock and into which compressed air is 
forced, is fitted within each part of the lock-gate at its lower end 
and parallel with the bottom crosspiece, so as to diminish the 
friction by displacing the sand. Compressed air is employed for 
ogi water from the interior of the lock-gates. (April 5, 
883). 


1725. Apparatus for Enabling Persons in Cabs or 
other Vehicles to Communicate with or ye Direc- 
tions to the Drivers of the Same: F. ong, 
Beck , Kent. (6d. 4 Figs.|—An apparatus is provided 
with a series of indicators arranged within a case having a corre- 
sponding series of apertures, and with means for operating the 
tablets to communicate directions to the driver. The tablets 
contain directions such as “‘ Left side,” ‘‘ Stop,” ‘‘ Left turn,” &c. 
(April 5, 1883). 


1726. Manufacture of Jewellery and other Articles 
of Wood Coated or Covered with Metal: W. R. Lake, 
London. (G. L. Maésand H,. A. V. Wirth, Paris). [4d.]—The 
surface of the carved wood is cleaned by an acid, and the wood 
is then heated to 100 deg. Cent., and afterwards spread over 
with a layer of plumbago, coated by electrolysis with a coat- 
ing of copper, and finally with either gold or silver. (April 5, 1883), 


1728. Toolfor Use in Pointing the Joints of Brick- 
work and Masonry: F. Service, London, (6d. 3 Figs.)— 
Consists of a pair of connected blades having cutting edges at an 
angle to their length, and outwardly turned ends and provided with 
means for adjusting their cutting edges at the required distance 
apart. Thespring blades have V shapedends. (April 5, 1883). 


1730. Covering Iron and Steel with Lead and its 
Alloys: W.H. Spence, London. (EL. Mohlau, Diisseldorf, 
Germany). [4d.]—The surface (which must not contain more 
carbon than ordinary wrought iron) is cleaned with an acid, 
treated with ordinary soldering fluid, and covered with a film of 
tin and lead is fused on the surface by means of a suitably arranged 
oxyhydrogen flame, (April 6, 1883). 

1732.* Coupling Bicycles to Form a Double Car- 
riage when : C. N. Baker, B: ham. 
(2d.}—The two h are attached by rods extending preferably 
from backbone to backbone. The machine is steered from either 
head, arms extending from the heads being connected by a rod. 
(April 6, 1883). 

1733. Rotary Knotters Used in the Manufacture of 
Paper: H.J. Haddan, London. (Reinicke and Jasper, 
Coetten, Germany). [6d. 8 Figs.)—Claims (1) a partially acting 
spray producer or injecting apparatus fed by a distributing appa- 
ratus constructed in the manner of a revolver and provided with 
ratchet mechanism and weighted lever ; (2) causing the paper 
pulp to from the interior of the sieve cylinder through the 
circumference, so that the shaking plate works in the clarified 
paper pulp; (3) the packing of the shaking rod where it enters 
the trough, consisting of an india-rubber ring adapted to yield to 
the shaking motion without being relieved by compression ; 
(4) sieve slots enlarged towards the inner and outer surface of the 
sieve ; and (5) the means of mounting the sieve cylinder, compris- 
ing a shaking axle mounted at the side of a wooden box and 
adapted to move the sieve cylinder directly by the aid of an end- 
less screw and bevel gearing and a shaking plate mounted on 
saddle straps resting with one extremity on ratchet wheels and 
with the other on the wall of the box. (April 6, 1883). 


1734. Egg Beaters: A. H. Frost and F. Earl, St. 
Ives, Hunts. (4d. 3 Figs.)—A perforated diaphragm is held 
between a circular projection on a cylindrical receptacle closed 
at one end and a shoulder on the lower end of lid. (April 6, 
1883). 

1738. Ordnance: P. M. Parsons, Blackheath, 
Kent. (6d. 3 Figs.]|—The outer casing is formed of cast iron, 
cast or bored out hollow to a suitable form. Molten bronze, brass, 











or similar alloy or mild steel is poured into the casing and subjected 
whilst ina molten state to a considerable pressure by forcing a 
plunger into the mouth cf the casing. The piece is then bored 
out and finished. Fig. 1 shows the outer casing a@ supported in a 
hydraulic press, the plunger f of which is forced into the mouth to 





the molten alloy b. Fig. 2 shows the outer casing a 
lined with an inner tube & and the annular space at the breech end 
filled with molten metal and compressed by the annular plunger /. 
Fig. 3 shows the molten metal compressed in a cast-iron mould 
whose interior corresponds to the intended form of the block. 
(April 6, 1883). 


1739. Pyrometers: A. Longsdon, London. (4. 
Krupp, Essen, Germany). (6d. 4 Figs.}—Refers to Specification 
1271 of 1873, in which was described an apparatus in the form of 
an injector into which the hot blast (whose temperature is to be 
determined) entered under the pressure in the blast-heating ap- 
paratus, and induced a current of cold air and commingled there 
with. The temperature of the mixture was read off on an ordi- 
nary thermometer and was intended to determine the temper- 





ature of the hot blast. the appa- 
ratus with a ther g Pp e of the 
cold air, and with a reducing valve to enable it to work witha 
constant pressure. The hot blast enters at A and is reduced by 
the cock H to the desired pressure, which is indicated on the 
mercury ter E. The t ture of the cold air induced 
through the orifice B is indicated | by the thermometer D. The 
temperature of the mixture is indicated by the thermometer C. 
(April 6, 1883). 


1740. A) plying Dabbing Brushes to Combing Ma- 
chines: o ortway, Bradford, and J. C. Walker, 
Shipley, Yorks. (6d. 6 Figs.|—A slow lateral reciprocating 
movement is imparted to the brush simultaneously with the 
vertical reciprocating movement. (April 6, 1883). 


1742, Machinery for Seve or Divi Double 
Piled Fabrics: J. H. Sennen London (T. Diéderichs, 
Bourgoin, France). (6d. 4 Figs.|—Toothed cutters slide one over 
the other with a reciprocating action and act to sever the threads, 
(April 6, 1883). 


1743. Utilisation of Phosphatic Metallic Scoria: 
G. Pitt, Sutton, Surrey. (G Rocour, Liege, Belgium). [4d.]— 
The slags are melted with convenient fluxes and fuel in a reducing 
furnace to obtain a “phosphorous matte” containing the phos- 
phorous iron and manganese. The ground matte is mixed with 
sulphate of sodium or potassium, and powdered coal with or 
without sulphur or pyrites and treated in a reverberating furnace 
(April 6, 1883). 


1744. Rendering Wood, Celluloses, Textiles, &c., 

ninflammable and Incombustible: F. K. de Stasicki, 
London. (8. Hof, Jarosiau, Austria). [4d.])—Wood and other 
materials are impregnated by pressure with a soluble sulphite, 
and with the salt of an alkaline earth. The wood is then coated 
with a heated mixture of red oxide of lead, fatty oil, green heavy 
petroleum, and linseed oil. (April 6, 1883). 


1747, Velocipedes: A. E, Bricknell, London. 6d. 
2 Figs.}—In order to reduce the width of velocipedes when re- 
— a coarse pitched taper screw is formed on one or both 

riving hubs, a ‘corresponding taper screw end being formed on 
the driving wheel spindle. The end of the spindle inside the hub 
is looked against it by a fine pitched screw, and witha lock-nut or 
nuts from without. (April 6, 1883). 


1748. Distributin: Agueneim for the Feed-Hop- 
ih ew 2 Lake, London. (£. Shepard, 
1.S.A.) (6d. 2 Figs.)—The top of the bell, for closing the top 
and distributing the stock of a furnace, is made yielding or is 
provided with a large safety or explosion valve. Referring to the 





The present inventor provides 
ter for indicating the t t 








illustration, the spindle } rises from arms d secured to the lower 
part of the bell, and acts as a guide for the upper part. The 
spindle b is provided with a spring and stop nut serving to keep 
the valve in place. The bell is suspended from the vibrating 
beam by lugs f. (April 6, 1883). 


1750. Facilitating the Removal of Sand, Gravel, 
Mud, &c., from Harbours, Rivers, &c.: W. R. Lake, 
London. (L. Coiseau, Antwerp). (6d. 4 Figs.]}—Nozzles in 
connection with a compressed air reservoir are drawn along the 
bottom of the river, and are arranged in such a manner that 
should they meet a solid obstacle they will slide over it. (April 9, 
1883 


1751. Ap tus for Drying Paper and Woven 
and other Web Fabrics: A. Annandale, Dunbar. (6d. 
4 Figs.|—Consists of rotating steam-heated cylinders having laths 
or spars fixed round and rotating with them, but touching their 
surfaces only at a few supporting points, such laths keeping the 
paper at a short distance from the heated surfaces. (April 7, 
1883). 


1755. Construction of Vehicles for 
Furniture: J. W. and H. J. Davey, Bristol. (4d. 2 
Figs.|—The sides are constructed of iron or steel plates, as also 
may be the ends and roof. The well and cranked axle carrying 
the hind wheels are dispensed with, and the floor or bottom is 
lowered to a uniform level. (April 7, 1883). 


1758. amating es age A. K. Hunting- 
ton and W. Koch, London. [6d. 6 al ee 
arms for ejecting the ore or tailings are constructed of tapering 
ovate form with elongated slits along their hinder sides and are 
secu: to a vertical tube revolving in a vessel containing the 
molten metal or mercury. Referring to the illustrations, which 
represent two modifications, the amalgamating vessel A is provided 
with a tapping hole B and a discharge outlet C. The vertical tube 
E is surmounted by a hopper and revolves within a stationary 
sleeve. Within the pan are fixed horizontal and vertical per- 
forated screens H to prevent rotation of the contents. The 
tubular arms & are provided, as shown in Figs. 1 and 2, with elon- 
gated slits on the hinder side. The material to be treated bers 
(Fig. 1) down the tube E and out by the elengated slits, and rises 
up through the liquid metal to the discharge outlet C, the gold 
or silver to be retained by the metal. In Fig. 2 aslit e is cut 
through the side of the tube E and the sleeve is supported on 
perforated ribs L. The material to be operated upon is fed 
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through the hopper M, the discharge outlet C being closed, it 
enters the tube by the slit e and is discharged, rising through the 
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liquid metal and passing in by the slit as before until sufficiently 
treated. (April 7, 1883). 

1766. Gas Re tors: J. and W. Goodson, Lon- 
don. (6d. 7 Figs.|—The gas passes through a small hole in an 
inverted cup sliding freely in a casing provided with a cap. The 
greater the pressure of the gas, the higher will the ivory cup be 
raised, and cover holes through which the gas escapes to the 





burner. (April 7, 1883). 

1768. Treatment of Plants of the Genus Genista 
for Use in the Manufacture of Fibrous Material: 
W. A. Barlow, London. ( hi B » 


J gna, Italy 
and M. Miiller, Vienna). (4d.]—-The plants are cut close down to 
the root, the stems are placed in cold or hot water containing a 
lye or having lye-forming alkalies therein, and are subsequently 
subjected to the same treatment as flax or hemp, such as steeping, 
drying, breaking, and combing. (April 7, 1883), 


1769,_Manufacture of Cut Pile Fabrics and Appa- 
ratus Employed therein: J. H. Johnson, London. 
(L. T. Lepage, Brenot, France). (6d. 4 Figs.}—An apparatus 

rovided with revolving cutters is combined with an ordinary 
oom for the purpose of cutting the pile threads, which are pre- 
sented to the cutters by wires. The space between the cutters can 
be adjusted. (April 7, 1883). 


1771. Construction of Studs and Fitting 
Securing them in Links, Loo and Rings of 
Cables, &c.: J. Bu I da J..Brown, 
Liv I. (6d, 11 Figs.|}—The stud is constructed in two 


amg with convex and concave ends fitting together and secured 
y a key, pin, or cotter. One part of the stud is inserted in the 
link, after which the other part is slid or turned longitudinally 
or transversely according to its construction, and the whole 
secured by s key, pin, or cotter. (April 9, 1883). 


1779. Apparatus for Registering Distance Tra- 
velled and Time Occupied by Vehicles: J. Imray, 
London. (F. Bisson, Paris). (6d. 10 Figs.)}—The movement 
is transmitted from a wheel throvgh a cord, which when the 
vehicle is unoccupied is slack, and when the vehicle is engaged by 
means of a spring seat is tightened, and brings registering me- 
chanism into operation to record the distance travelled. When 
the vehicle has to wait, the driver disengages the travelling move- 
ment by a clutch and engages a time movement. (April 9, 1883). 


1783. Machinery for Govertnn: Wize or Strand with 
Gutta-Percha or other Material: A. C. Moffatt and 
W.H, Wardale, London. (6d. 7 Figs.)—A right and a left- 
hand worm F F working together and confined in a steam- 
jacketted chamber A are driven én opposite directions by the gear- 
ing as shown, being geared together by spur pinions GG. A 
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steam-jacketted hopper is situated at the back of the chamber A, 
and beneath the chamber is a steam-jacketted die box or discharge 
piece R ted to A by passages r. At the back of the die-box 
is a plate having a number of holes through which the wires to be 
coated pass, and within the die-box is the die-plate, in which are 
formed holes immediately — those of the plate. The wires 
to be covered thus pass at right angles to the worms. (April 9, 





1883). 
1786. Wheels for Traction Engines, &c.: J. and 
H. McLaren, Leeds, (6d. 1 Fig.}—Spring spokes are em- 


ployed to connect the rim to the boss, each spring being formed in 
corresponding halves with turned-in ends at their outer extremities 
secured to the rim by a fastening consisting of a bed-piece, and 
a bearing piece, through which pieces and the rim, bolts are passed, 
no bolt holes being required in the springs. The inner ends are 
fastened to the hub by bolts and nuts, each part being bolted to a 


wrought-iron projection in a recess inthe hub. The wheel may 
be driven by a crank-arm on one or both sides of the wheel, the 
outer end being connected to the rim of the wheel by acrank-pin 
working ina radial slot in bracket pieces, The arm may be formed 





in one with the spur gearing for driving the wheel, (April 9, 


1883). 
1794. Secondary Batteries: R. Tatham and A. 
Ho Salford, [6d. 6 Figs.]—Secondary batteries: The | 4}, 


frames are constructed of grooved or channelled strips or bars of 
lead or other metal preferably perforated and corrugated and 
combined together so as to surround and inclose the plate of 








active material. The illustrations show the bars a corrugated 

longitudinally and channelled transversely and secured to vertical 

end — b. The bars are perforated and support the active 

material d. In another arrangement the strips or bars are bent 

backwards and forwards in aserpentine fashion, or the strips or 
are formed in a rectangular form, &c. (April 10, 1883), 


1811. Adjusting the Shafts of Wheel Carriages: 
C, Healey, Gloucester. {6d. 7 Figs.|—The rear end of each 
shaft is jointed to an arm turning on a rear = on the carriage 
and the shaft is connected at or near its middle to a front pin on 
the carriage by means of a socket carried by a dovetail plate turn- 
ing on the front pin. An undercut plate fixed to the shaft is 
capable of sliding on the dovetail plate, and can be adjusted and 
fixed. (April 10, 1883). 

1825. Rail for Railways and Tramways: W. P. 
Alexander, London. (G4. Co and E. R. Thomas, Sydney, 
N.S.W.) [6d. 3 Figs.|—The:rail is built up of two similar sections, 
having a somewhat Z shaped section giving four perfect and in- 
dependent flanges. (April 11, 1883). 


1900, Tem ‘Needles,| Fish Hooks, Steel Pens, 
&c.: V. Milward, ditch, Worc. (6d. 4 Figs.}—The 
needles are fed to and carried by an endless wire gauze band made 
to travel slowly over a heated metallic plate and fall into a re- 
ceptacle to receive them. (April 14, 1883). 


1907. Apparatus for the Protection of Firemen in 
the e of their Duties, and Applicable for 
Use as a Fire-Escape: W. R. e, don, (S. 
Richards, Philadelphia, U.S.A.) [6d. 8 Figs.}—A frame is 
mounted on a carriage and supports a blanket which covers the 
exposed side of the frame, and a water distributer is arranged at 
the top of the frame. (April 14, 1883). 


1952. Spuereties for Transmittin; ectrical 
S$: at a D ce: C. D. Abel, mdon. (2. 
Abdank-Abakanowicz, Paris). (6d. 5 Figs,]}—Magneto-electric 
generator: An insulated conductor b is wound on an elongated 
core of soft iron secured to one end of a blade spring R, whose 
other end is attached to the side of a horseshoe magnet M. The 
ends of the conductor b are cc ted to the binding posts D, The 
bobbin is pressed to one side by means of a knob or handle, and on 
letting go this knob the bobbin vibrates laterally beween poles of 
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the magnet M, and generates alternating currents which may be 
employed to work the signals. In order to commutate the currents, 
a tube of insulating material divided into two compartments by 
an insulating partition is fixed to the spring R, the compartments 
being charged with mercury connected respectively to the 
terminals of the bobbin. The conductors of the external circuit 
are connected each by two branches to conducting points at the 
ends of the two compartments. (April 17, 1883). 


1972. Cartridges and Projectiles for Rifles: H. 
Simon, Manchester. (The Schweizerische Industrielle Ge- 
sellschaft, Neuhausen, Switz.) (6d. 6 Figs.)—A cylindrical piece 
of lead is introduced into an annealed tubular piece of copper 
closed at one end. The parts arc then placed ina mould and 
pressed to shape. Thecharge of powder consists of a single cylin- 
drical pellet of gunpowder having a central longitudinal perfora- 
tion. (April 18, 1883). 


1977. Self-Adjusting Saw Handle: 8B. Goulton, 
Kaeo Wangaroa, Auckland, N.Z. (4d. 5 Figs.J|—The 
metallic portion is made of thin iron or steel plate bent to receive 
the w handle proper and to clip the sawplate on each side. A 
portion of it is made solid by an intermediate piece of metal plate 
and a short sliding bolt works horizontally ina slot. A strong 
stud rivetted between thesides of the handle enters a long vertical 
slot in the sawplate and the sliding bolt enters a horizontal short 
slot and securely locks the parts together. (April 19, 1883). 


2206. for Garments : H. J. Haddan, London, 
(L. D. Minor, Washington, U.S.A.) [4d.! 4 Figs.]}—The clasp has 
two clamping jaws pivotted together, one of which is provided 
with a slot at its rear end, and a piece extending from the rear 
end of the clasp and provided with a hook at its front end, 
engages with the slot to form a joint capable of d i 


(May 1, 1883). 

2220. Paper Feeding Devices for Printing Pr 
&c.: C. Ellery, Albany, N.J., U.S.A. [6d. 8 Figs}—The 
objects are to provide an apparatus for mechanically feeding 
sheets of paper to a printing press, to effect the separation of the 
sheets from a pile so that only a single thickness can be fed at a 
time into the press, and to provide a regulating device for con- 
trolling the degree of vaccum produced in the lifting mechanism. 
(May 1, 1883). 

3177. Printing Cloth or Wall Papers, &c.: L. H. 
Philippi, Hamburg. (2d.]—Photo-relievos or photo-engrav- 
ings, made from a photograph on a plate made (according to l’atent 
4562 of 1882) of a non-corrosive base covered by the layer to be 
etched, are employed. (June 26, 1883). 


3326. “Drawers”: G. Macaulay-Cruikshank, Glas- 
gow. (W. Benger Sons, Stutgart). (4d. 4 Figs.)—Two flaps, 
which, when the two ends of the waistband are brought together, 
overlap and form a double covering over the whole surface of the 
abdomen, are formed on the front part of the fly. (July 5, 1883). 
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3713. Radiating Axles for Railway Carriages, 
&c.: L. 8. Za tiania. (4d. 3 Figs.)—A 
separate two-wheeled frame, provided with the usual attachment 
of horn-plates, springs, axle-boxes, and wheels, is connected with 
e carriage by movable links, The links are in the form of 
ordinary chain links with ends furnished with ball-and-socket or 
universal joint hinges. (July 30, 1883), 


UNITED STATES PATENTS AND PATENT PRAOTIOE, 

a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
— a at the offices of ENGINEERING, 35 and 36, Bediord. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Whitby and Loftus Railway.—The construction of this 
line of railway has been completed, and the Board of 
Trade have issued their certificate formally passing and 
granting the opening of the line. The line will open up 
a considerable district, and will be of much advantage to 
the industrial classes of Cleveland and the North of 
England generally. The authorised capital of the com- 
pany, called the Whitby, Redcar, and Middlesbrough 
Jnion Railway Company, was 466,300/. There has been 
,000/. raised, and there has been advanced by the 
North-Eastern Railway Company the sum of 29,500/. 
The line was to cost 20,000/. per mile, but the actual 
amount expended is about 30,000/. The line is 164 miles 
in length. 


New Railway Undertakings at Scarborough.—Two new 
railway undertakings are proposed at Scarborough. The 
Scarborough and Whitby Railway Company have given 
notice of their intention to apply for Parliamentary 
powers to construct a short line which will give further 
access to the town, and to use the other railway systems. 
The other scheme, which is being promoted by a separate 
company, proposes to connect Scarborough with the West 
Riding and the Midland Counties, vid the Hull and 
Barnsley Railway, a junction with which will be effected 
at Howden. 

Proposed New Railway in Derbyshire.—It is stated that 
a Bill is to be promoted in the next session of Parliament 
for the construction of an important line between Dore 
and Chapel-en-le-Frith, opening up som eof the finest 
scenery in Derbyshire, and providing improved communi- 
cation between Sheffield and Buxton, Manchester and 
Liverpool. It is intended that the line should commence 
at the Dore and Totley station of the Midland Railway, 
and following the Totley Brook come outin the Hathersage 
Valley below Longshawe. It will then take a course up 
the valley, passing Hathersage, Hope, and the north side 
of Castleton, and proceed forward to make a junctipn 
with the Midland | esc near Chapel-en-le-Frith. The 
line will be nearly twenty miles in length, and though 
heavy works will be necessary in consequence of the difti- 
cult nature of the country, the gradients will be good. 


Wheatman and Smith, Limited.—The directors of this 
company issued their annual report on Wednesday. They 
state that after providing for depreciation of plant and 
machinery, and writing off bad debts, the trading for the 
year has resulted in a net profit of 4405/. 16s. 3d. This 
amount with the balance brought forward from last year, 
1087/7. 13s. 5d., make together 5493/7. 9s. 8d. From the 
above profit an interim dividend of 74 per cent. on the 
paid-up capital was paid on the 1st of May last, and 
the directors now recommend the payment of a further 
dividend of 74 per cent., also a bonus of 2s. 6d. per share. 


The Crisis in the Coal Trade.—Mr. J. D. Ellis, chairman 
of Messrs. John Brown and Co., Limited, Atlas Steel 
Works, addressed a meeting of the men employed at the 
works yesterday afternoon in connexion with the present 
crisis in the coal trade. He said he was very sony to 
have to tell them that in consequence of the action ct the 
colliers in the district immediately surrounding Sheftieid 
the outlook for the workmen—or at all events, a very 
large number of the workmen—at the Atlas Works was a 
very gloomy one indeed for the coming Christmas. He 
was afraid he might say for the coming winter and 
possibly the spring. 

















THE FatmoutH Dock Company’s GRAvING Dock.—We 
understand that the contract for supplying the centrifugal 

umping machinery for this dock has been taken by 
Messrs. Drysdale and Pirie, of the Bon-Accord Engine 
Works, Glasgow. The dock in question is 500 ft. long by 
70 ft. wide, and with a mean depth of 23 ft. at high water. 

HyYpDRODYNAMICS AND ELECTROMAGNETISM.—Since the 
articles on this subject, which appeared in our issues of 
October 26 and November 2, were written, Professor 
Decharme has published a very complete and most 
interesting memoir of his researches, in which he also 
fully discusses the theory of his analogies. M. Decharme 
is still continuing his investigations, to which we shall 
again refer. 





ELectriFigeD Mitts.—The mills in Newburyport, Mass., 
although placed near the sea shore, suffer much more from 
electricity than similar establishments further inland. 
A 12 in. belt, if run unprotected, would make the hair of 
aman passing under it stand onend. The carding-room 
in the upper story of the Peabody Mills used to be known 
as the electrified room, as it sometimes became impossible 
to work the machinery. The difficulty was removed by 
frequently changing the air, by means of a large blower. 
At the Victoria Mills, an iron rod, with a tanages teeth, 
is fixed across the 28 in. main belt on each floor, and from 
it a copper wire carries the electricity to the ground. 
Before this contrivance was adopted, the roving was often 
drawn out of the spinning frames in the neighbourhood 
of the belt, 
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MACHINE TOOLS.—No. X. 
By J. Ricwarps. 
ENGINE LATHES. 


Besives what has been already noticed respecting 
modern practice in lathe making, there are a 
number of details that may be considered with 
advantage. A consecutive treatment would have 
been more intelligible and interesting to those not 
familiar with the subject, but the arrangement of the 
articles and drawings, and the method of treat- 
ment, have all been mainly directed to those well 
acquainted -with machine tools, and have been 
confined to those things respecting which there are 
differences of opinion and practice. 

The general features of machine tools are of 
necessity familiar to engineers and mechanics, and 
it is only variations of practice that can have much 
interest to them. In English practice engine lathes 
have settled down into a tolerable uniform type, 
respecting arrangement, proportions, and even 
details. There seems to be at the present time 
a tendency to greater uniformity still, except in the 
quality of workmanship, which is varied even more 
than formerly. This arises from the different re- 
quirements of a home and foreign market, the 
former demanding generally high-class work, the 
latter requiring all grades, from the best to the 
worst. To construct machines for a given low price 
is often more difficult than to produce first-class 
work, and a varied production, as to quality, does 
not indicate a want of skill, but the opposite. 

In America there has been a tolerably close 
adherence to one type of lathes, and that type far 
from being the best ; there has, however, been 
much more done than in England in the way of modi- 
fications and special lathes. Among these latter are 
what are commonly called ‘ axle lathes,” designed 
for turning railway axles and similar work. The 
arrangement is shown in the drawing, Fig. 55. It 


Fig. 55 








has much to recommend it for the purpose intended, 
and is one of the most carefully worked out 
machine tcols that can be referred to. The head- 
stock, so to call it, is cast solid with the main frame, 
and is geared as indicated by the dotted lines, the 
wheels and pulleys overhanging. The tool slide a 
and the feed screw e are placed as near the centre c 
as possible, and are mounted on broad flat surfaces 
as shown. The sliding head goes on at n, the 
frame being of the inclosed box pattern, and is the 
only example of the kind that can at present be 
referred to in American practice. 

The superior rigidity of this arrangement and 
the adaptation for heavy cutting on pieces of small 
diameter will be obvious to tool-makers. The 
design is in many respects of the English type. 
The box frame, manner of mounting the tool 
slide, and the solid spindle bushes are charac- 
teristics of English lathes, and vary in a marked 
degree from what may be called the common 
American type. This modification is employed 
for turning shafts, making screws, and so on, and 
has been continually gaining in favour since first 
adopted, about twelve years ago. One feature of 
this design deserves particular notice—the position 
of the spindles behind the centre of the main frame. 
I incline to the opinion that the spindles of all 
lathes intended for heavy work should be so placed, 
not perhaps so far back as in the drawing, but so 
as to avoid strain upon the overhang of carriages. 
This is illustrated in Fig. 56. When the spindle 
a is placed over the centre of the frame, the thrust, 
in turning pieces as large as the lathe will receive, 
falls on the line ¢ c. The upward thrust on the 





line a o is equal to the downward thrust on the 
line ¢ c, and the centre of these forces, in so far 
as communicated from the headstock to the frame, 
is on the outside of the frame. The ledge i and 





the overhanging carriage furnish a yelding sup- 
port for the tools. If the same spindles are placed 
as in Fig. 57 the strains are brought within the 
frame, so to speak. 





The conditions of use and convenience are not 
much, if any, impaired by such an arrangement. 
The spindles do not require to be set over to the 
extent shown in Fig. 57, one-fourth the distance 


from a to o will in most cases secure the required | 
As remarked, there | the half nuts a a are opened or closed on the screw 


stability for tool support at ec. 


: ° ae . | 
are no inconveniences arising from arranging a lathe | 


in this way. The accessibility of the work is the 
same if the distance from the front of the carriage 
to the spindle is not increased. There is the 
mechanical objection of a greater distance between 
the spindle and feeding mechanism when a screw 
or rack is placed in front of the frame at s, Fig. 57. 
The position of feeding screws is a matter of some 
importance in the construction of lathes for heavy 
duty. 

In the arrangement shown, Fig. 55, the screw 
is well placed, but not quite so favourably as in 
the lathes made by Messrs. Wm. Sellers and Co., 
of Philadelphia. The strains and working condi- 
tions demand that leading screws be situated as 
near the cutting point as possible. Assuming this 
to be, for the heaviest cutting, between a and e, 
Fig. 58, the nearest protected position for the 


Fig. 5 





screw would be at c, where it is placed by the firm 
before named. Mr. Bodmer patented a somewhat 
similar arrangement, when two screws were em- 
ployed. A wormwheel on the carriage meshed 
into both screws, and the rate of feeding was 
governed by the relative speeds of the two screws. 
The plan was more ingenious than practical, and 
never came into use. In respect to the present 
and other problems of the kind, it is often useless 
to search after and comment upon all the various 
conditions of construction and operation. A few 
questions so treated would compass the whole space 
intended for these articles. Suggestion in such 
cases is often of more use than exhaustive explana- 
tion. 

The nuts for leading screws of lathes are 





commonly made of brass, and sometimes of softer 
metal. Regarded as bearings or journals, which 
such nuts are, they should be treated the same, 
with respect to the kind of material, amount of 


surface, and soon. There is the disadvantage of 
greater exposure to dirt, and the advantage of a 
continual change of the surfaces in contact. The 
remarks respecting bearings in a former place apply 
to such nuts; cast iron is thought preferable to 
softer material. If made three diameters long 
and carefully ‘‘chased” out of hard cast-iron, they 
will wear for several years under constant and 
severe duty, and will not much wear a screw if the 
latter is kept reasonably clean. 

Among the various methods of operating screw 
nuts, the one shown in Figs. 59 and 60 is thought 
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to be as good as any known to modern practice. 
The objects to be attained are positive movement, 
rigidity when closed, resistance to side thrust, easy 
movement under pressure, economy of space, and 
the height at which the nut can be set in an apron. 
To these may be added cheapness and simplicity of 
construction. 

Referring to Fig. 60, the nut a a is mounted 
between two solid ledges or cheeks c c, cast in the 
apron, deep enough to embrace the nuts to the 
centre e, Fig. 59; o isa cam spindle operating in 
two oblong holes as shown by dotted lines at 1 in 
Fig. 60. By turning the handle m a half revolution, 


at s, and when closed as shown in the drawings are 
locked firmly. The thrust falls on ample flat faces 
at 17, so the nuts are easily moved under pressure. 
They are kept in position by the angle piece i, and 
may be easily removed by loosening this piece. 

The sliding heads of lathes have undergone more 
modifiation than any other part ; for the reason, no 
doubt, that such modification could be made with- 
out risk. In America sliding heads are always 
made with lateral adjustment, the purpose being 
to turn tapering pieces by setting the centres 
diagonally to the tool motion, and also to avoid the 
care and expense of securing alignment in two 
planes. 

When a still spindle is made adjustable in a hori- 
zontal plane there is of course no care required to 
secure vertical alignment. This method of turning 
tapering work is one that has nothing but cheapness 
to recommend it, and will no doubt be abandoned 
when tapers become uniform enough to be pro- 
duced by a few positive guides, or when lathes are 
arranged with compound rests having automatic 
feed. 

At present the adjustable sliding heads are almost 
indispensable in American practice, and the fact 
is by no means a credit to that practice, showing 
as it does a lack of system respecting tapers, or 
else a want of proper machinery to produce them. 
Work turned with the centres set out of line is 
always imperfect, and the centres are soon de- 
stroyed. If a tool is set above or below the centres 
a curved form is produced. It is useless, however, 
to comment upon the matter, it is well enough 
understood. Two or three different degrees of 
taper will meet all ordinary requirements of engi- 
neering work, and such tapers can be, and are 
made, without setting pieces diagonally in lathes. 
At present the purpose is to notice some of the 
methods of making these adjustable sliding heads. 

Figs. 61 and 62 show one of the most common 
forms for such heads. The top part a is arranged 
to slide on the box frame c; the clamping screws 
ee moving in slots in the clamp m. The screws 
nn are to set the spindle frame a and hold it in 
position. This makes a tolerably stiff sliding head, 
when the proportions are heavy enough, notwith- 
standing the loose piece a. It is far from con- 
venient for moving, however, two screws have to 
be loosened and the bridge m generally refuses to 
slide free unless dropped down some distance out 
of contact with the frame. The weakness of such 
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heads is in the distance from s to 0, or from the 
bolt e to 0, which isthe base for resisting upward 
thrust at the front. Another fault that may be 
mentioned in connexion with these heads is, the 
spindle support does not project much beyond the 
front face of the head at i. This increases the 
distance the spindle must project beyond its sup- 

















ports, and is an element of weakness in working. 
Anything added to the sliding head beyond the 
face at i, reduces proportionately the extreme length 
a lathe will receive, or to state it another way, the 
frame must be made that much longer, but this is a 
saving in the right direction. 

Figs. 63 and 64 show another form of sliding 








head having a spindle support beyond the front 
face, and fastened with one instead of two screws. 
The spindle a has two bearings, as shown by the 
dotted lines, and in that respect is much more 
rigid than when a single bearing isemployed. The 
bolt ¢ passes through a boss shown by dotted lines 
at e, so the clamp? is moved positively, and for that 
reason a partial turn of the nut n allows the head 
to be quickly moved or fastened. There have been 
quite a number of inventions looking to this same 
purpose, that is loosening or fastening sliding 
heads with one motion, but none of them possess- 
ing any advantage over ‘a common screw bolt as 
shown. 

Figs. 65 and 66 show another modification of 
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adjustable sliding heads held by a single screw 
asin the former case, but open at the back, and 
with a thinner base piece. The want of projection 
at a is a common fault with all the heads noticed, 





In Figs. 67 and 68 is shown in section a form of 
gripping collar for fixed spindles employed by a 
number of American machine tool makers. Con- 
sidered mechanically it certainly answers the pur- 





pose of nipping a spindle, and if the range of 
adjustment required so elaborate a contrivance 
there could be no objection to it ; as it is, however, 
it is hard to see a necessity for so expensive a 
method of nipping a spindle when a split link, as 
shown in Figs. 69 and 70, will answer quite as well 














and not cost a fifth as much. Taking into account 
the awkward form of the casting required to re- 
ceive the collar nut, Figs. 67 and 68, and the fact 
that the spindle is too loose when not clamped, it 
is questionable whether a split bearing is not pre- 
ferable to any of the more complicated and expen- 
sive methods. The very slight movement required 
to nip a spindle that is well fitted prevents any 
dangerous strain or danger to a casting, and in 
respect to the ‘‘concentricity” of adjustment, it is 
certainly as good in Fig. 69 as in Fig. 67. Split 
conical bushes are perhaps the worst form of con- 
structing compensating bearings for spindles, and 
the difference between revolving and sliding is not 
enough to make the method right in one case and 
wrong in the other. I am well aware of how far 
these and many other opinions expressed in these 
articles, may differ from views held by others, and 
disclaim in the fullest manner any intent to dis- 
parage methods of practice that have been fairly 
accepted. The purpose is to arrive at the truth, as 
nearly as possible, irrespective of customs, opinions, 
or even precedents. There is a best way, or, as we 
commonly say, a ‘‘true” way, to construct all things, 
and that way when discovered is only contirmed by 
fair criticism. 


THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. IX. 
SuPPoRTS FOR AERIAL TELEPHONE LINES. 

M. O. AnprE, of Neuilly, exhibits a new system of 
telephone line supports. These figure both among 
the apparatus shown by the the French Minister of 
Posts and Telegraphs, and above the show case of 
M. Weiller. These supports were specially devised 
for the execution of the telephonic system of the 
town of Rheims, which was the first in France 
erected by the State. We glean from the publica- 
tion already mentioned with reference to silicious 
bronze wires, the following description of the 
supports of M. André. 

It is well known that in towns the greatest difti- 
culty in the establishment of overhead lines lies in 
the erection of the points of support. The form, 
the absolute and relative dimensions, and the 
disposition of these supports vary continually, and 
each installation is aspecial study. It therefore often 
results that the expense of the erection of the line is 
the most important item. Everything which renders 
the work more rapid, more easy, and lessdangerous, 
represents an immediate economy. If to that 
economy there can be added others resulting from 
the suppression of repairs, and the power of doubling 
or tripling the number of wires in proportion to the 
increase of subscribers, an evident improvement will 
be realised in the erection of overhead lines. The 
characteristics of M. André’s system of support are 
(1) that the number of pieces islimited to the smallest 
number possible ; (2) that they are interchangeable, 
so that without any fitting they will enter into the 
composition of any support whatever ; (3) that the 
most suitable sections of iron are chosen, and are 








arranged under the most favourable conditions for 
resistance ; (4) that rivetting and bolting are 
avoided as far as possible ; (5) that each support is 
composed of two elements, the first, the upright or 
staff, being always of the same form, and varying 
only inlength, and the second, or foot, being capable 
of being placed in various manners and _ easil 
modified according to circumstances ; (6) that bolts 
are not used except to bind together the pieces, and 
that the junction and square setting of the pieces 
are obtained by a double arrangement of bars ; (7) 
that the addition of new insulators and the removal 
of old ones, in case of induction, are always possible 
on account of the double arrangement Of the posts 
and of the cross pieces. 

The Posts.—The posts consist of three parts, 
First, the staff, which is always of the same form 
and only varies in its dimensions. This staff’ is 
composed of two bars of channel section (Fig. 1) 
connected together at a suitable distance apart ree 
permit of the passage of the stalks supporting the 
insulators. Second, the foot supporting the post 
(Figs. 1, 2, 3, and 4). Third, the insulators, vary- 
ing in number from one to twelve. When a large 
number of wires converge on one spot there is 
employed instead of a post a framing, consisting of 
two vertical double posts, carrying several channel 
ironcrossbars between them, upon whichare mounted 
14 to 40 insulators. The feet, both of the posts 
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and the frames, are formed into a fishtail at their 
extremity, and are pierced with bolt-holes, so that 
they may either be let into masonry or fixed by bolts 
to wooden pavements. They are made of flat iron 
for the posts, and square iron for the frames, and 
can be placed in either of the principal rectangular 
planes (Figs. 1 and 2) passing through the axis of 
the upright. Another form of foot consists of a 
bar of flat iron (Fig. 3) designed to be fixed in 
masonry, and ending ina boss. This boss is bored 
to receive a stud, which forms the termination of a 
short length of flat iron. This is bolted between 
the two channel irons which form the post, while 
the stud passes through the boss in the foot, and is 
secured by a nut at its lower end. 

The supports of the insulators consist of a straight 
or bent rods (Figs. 1 and 2) screwed to receive the 
porcelain cupatone end anda nutatthe other. Atthe 
middle of its length the rod is enlarged to bear upon 
a washer plate, pierced with a hole, usually conical. 
In fixing the rod is passed between the two channel 
irons of the post until the washer plate beds against 
them, when it is secured by a second washer plate 
and a nut at its extremity. It is generally necessary 
to introduce some bad conductor of sound, such as 
lead, cork, or india-rubber, between the washers 
and the post, to deaden the vibrations of the wire. 
In positions where there is a side strain upon a 
frame or post, guys or struts are employed to with- 
stand it. The latter consist of a piece of iron tube 
with a reducing socket at each end. These are 
both screwed internally, the one being right-handed 
and the other left-handed, and take on to eye-bolts 
coupled respectively to the post, and to some firm 
support. 

At the central office or exchange of the telephone 
system it is necessary to provide accommodation 
for a large number of wires, both for present and 
prospective needs, and for this purpose there is 
erected ‘‘a tower of concentration,” which is com- 
posed of a number of posts, such as above described, 
erected in a circle, and bound together by circular 
double ties or hoops of channel iron. Above the 
whole there is a conical roof, surmounted by a 
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lightning conductor. The insulators are mounted 
upon the uprights, and the wires, covered with non- 
conducting material, are led down the centre of 
the posts into the office. In addition to having 
devised the system of supports, M. André has 
designed a plumb rule to aid in their erection, and 
a light scaffold to be used in placing the insulators, 
and also a reel for which the thin bronze wire can 
be unwound without danger of entanglement. 

In Rheims the authorities tried the experiment 
of using bronze wires of 1.10 millimetres diameter 
on one part of the installation and steel wires 
2 millimetres in diameter in another part. After 
several months the bronze section remained perfect. 
In the steel section, however, numerous deforma- 
tions had developed, the insulator supports had 
given way at the bends, the posts had bent, and 
the uprights of the frames had twisted. The cause 
was evidently the great weight of the steel as com- 
pared with the bronze, a weight for which the 
supports were not designed. To have made them 
sutliciently strong to withstand it an increase of 
40 per cent. on the initial cost would have been 
involved. 

In ordinary lines the question of dampers is of 
great importance, on account of the musical vibra- 
tions of the wire, but with silicious bronze this is 
much simplified. For, except in peculiar cases, 
there is scarcely any sonority, whilst with steel 
wires the use of damping arrangements is almost 
always indispensable. 

We may add that the splendid pavilion of the 
Minister of Posts and Telegraphs was fitted up by 
M. O. André, 


ELECTRIC LIGHTING NOTES. 

On Tuesday last the Hammond Company held a 
meeting of shareholders to ratify the provisional 
arrangement, which we described some weeks ago, for 
its fusion with the Ferranti Company. 

On the same day the South African Brush Company 
had a general meeting, at which there was considerable 
expression of disapproval from many of the share- 
holders. The directors offered to reduce the nominal 
value of the shares from 5/. to 3/., so that there should 
only be a liability of 10s. remaining on each, and an 
amendment was put to bring the value down to 2/, 10s. 
Finally the gathering broke up with the understanding 
that an extraordinary meeting should be called to 
settle the point. 

A contract has just been concluded with the Edison 
and Swan Electric Lighting Company, through their 
Glasgow agency, for the lighting of the new and very 
extensive engineering works of Messrs. Shanks and 
Co., Johnstone, which are rapidly drawing near com- 
pletion. —_—_— 

Amongst the various electric lighting installations 
now in progress or in prospect in Scotland, not the 
least interesting will be that for which arrangements 
are now being made with Nobel’s Explosives Company 
(Limited) for the lighting of their extensive dynamite 
factory, at Ardeer, Ayrshire. 

The Anglo-American Brush Electric Light Corpo- 
ration have just issued a catalogue of their electric 
generators, lamps, and fittings, describing the whole 
of their apparatus in their latest development. Of 
the Brush apparatus proper, that is the generator, 
lamp and current regulator, which were acquired 
from the original inventor, there is little to say, for 
they are perfectly well known, and the interest of the 
new publication lies principally in the incandescence 
apparatus. This consists, firstly, of the ‘* Victoria” 
generator, which is a Schuckert machine, modified in 
accordance with the Mordey patents. It is made in 
eleven sizes, capable of feeding from 10 to 750 lamps, 
and varying in price from 30/. to 500/. Secondly, of 
two forms of regulators, invented by Mr. Percy Allen, 
lately engineer to the corporation. One of these is 
automatic, and the other is worked by hand. Thirdly, 
of an array of incandescence lamp fittings, including 
sockets, attachments, switches, cut-outs, and the 
like. ‘The whole publication forms a complete guide 
to the Brush system as it now is, and shows how 
much it has progressed during the past eighteen 
months in response to the public demand for incan- 
descence lighting. Detailed prices are given through- 
out, so that intending purchasers can form an ap- 
proximate opinion of the cost of an installation. 

The First Avenue Hotel, Holborn, which was 
opened last Thursday, is illuminated throughout by 
the electric light. The building, which is most 
magnificently decorated, contains 1200 Swan lamps, 
fed by a Ferranti generator. The machine will run 
day and night, so that any lamp may be turned on at 
any moment, those in the bedrooms being under the 
control of the visitors as completely as if they were 





gaslights. There are twenty-four circuits branching 
from a switch board in the basement, each floor and 
each of the saloons forming an independent circuit. 
Five cables run from the switch board to the engine- 
room, where there is a duplicate plant, consisting 
of two Adamson’s boilers 7 ft. 6 in. by 28 ft., 
two Gwynne engines, and two Ferranti generators. 
The engines are of a new type ; they have high and 
low-pressure cylinders 11? in. and 17 in. in diameter, 
respectively, arranged side by side upon a vertical 
framing. The two piston rods take hold of the opposite 
ends of a common crosshead, upon the central portion 
of which the connecting rod is pivotted. The engine 
runs at 350 revolutions per minute, and drives the 
generator by a belt from a pulley on a continuation of 
the crankshaft. The dynamo is similar to the one we de- 
scribed at page 357 ante, and is capable of supplying 
current to 1000 Swan lamps, designed to work at a 
pressure of 100 volts. The resistance of the armature 
is so small that the machine can feed any number of 
lamps, up to the maximum, without alteration of 
speed. The whole of the mains were laid by Messrs. 
Paterson and Cooper, the ornamental fittings were 
supplied by Messrs. Verity and Son, and the electrical 
engineering was undertaken by the Hammond Com- 
pany. a 

A new establishment on a large scale has just been 
erected by Messrs. J. Pullar and Sons, the well-known 
dyers, Perth, at a distance of about two miles from the 
nearest gas mains belonging to the Perth Gas Commis- 
sioners. This new establishment is a branch of their 
great dye works within the city, and it has been 
erected specially for the ‘‘ French cleaning”’ processes, 
in which there is used as the solvent a large quantity 
of benzine. Partly with the view of avoiding all risk 
of fire, but also on account of the cost and difficulty 
of extending the gas mains, it was resolved to adopt 
the electric light as the illuminating medium; and 
the contract was placed with Messrs. Norman and Son, 
of Glasgow and Barrow-in-Furness. Throughout the 
works there are 100 Swan 20-candle lamps ; and even- 
tually this number will be increased. Those already 
in use are fed by two Crompton- Burgin com- 
pound dynamos, There are also nineteen Crompton- 
Crabbe lamps, each of 3000 nominal candles. These 
lamps are supplied by four Crompton-Burgin machines. 
The cleaning shed is about 138 ft. square, and in it 
there are six rows of cast-iron columns, fourteen in 
each. Seven of the arc lights are used in the cleaning 
shed, and they are so arranged that they completely 
neutralise the shadows formed by the columns. 
The finishing house, measuring 240 ft. by 40 ft., 
consists of a ground floor and stores above. The 
former is lighted by means of five are lights, 
and the latter with seventeen Swan lights, all 
inclosed in water-tight lanterns, so that in the event 
of any accidental leakage of benzine vapour into the 
atmosphere, it may not reach the light and take fire. 
The benzine cleaning house consists of two large 
sheds, each measuring 160 ft. by 45 ft. Both are lighted 
froin the outside by means of are lamps inclosed in iron 
lanterns sunk into the walls, and having plate-glass in 
front hermetically sealed. Two of the lamps are 
placed in the south end, and two in the north end, 
while the remaining one is on the east side. Those 
two sheds are parallel with, and open into each other. 
The curtain cleaning shed, which is 110 ft. long by 
90 ft. in width, is wholly lighted by Swanlamps. All 
the foregoing descriptive details have references to the 
general lighting of the Tulloch Works ; but wherever 
ithas been found necessary in these various sheds 
Swan incandescence lamps have been placed in lanterns 
under water in the way already described. The dis- 
tilling house, measuring 72 ft. by 26 ft., is lighted up 
by means of six Swan lamps placed in pairs in water 
lanterns. The boiler and engine houses, measur- 
ing 65ft. by 56ft., are lighted, the former, with 
one are lamp; and in the engine house, which 
measures 40 ft. by 20 ft., together with the pump house 
(40 ft. by 15 ft.), incandescence lamps are used. 
In the yard and entrance there is one are lamp 
placed at a height of 50 ft. on the top of one of 
Norman and Son’s electric lighting poles, which allows 
of the lamp being raised or lowered at pleasure. 
The offices are fitted with incandescence lamps 
only. The dynamos are driven by the same engine, 
which also drives the whole of the machinery in the 
works. It is a horizontal low-pressure condensing 
engine capable of working up to about 90 horse- 
power. Tothe primary line of shafting there is coupled 
direct by means of gearing a vortex turbine of 40 horse- 
power ; and by means of this arrangement the engine 
is only used to supply what power is required in excess 
of that of the turbine. 





The South-Eastern Brush Company and the Pro- 
vincial Brush Company held their first ordinary 
general meetings in the morning and afternoon of 
Tuesday last. From the circulars by which the share- 
holders were summoned, we gather that the two com- 
panies have adopted the sensible plan of combining 
their forces so as to keep down expenses, for both are 
dated from the same address and are for the greater part 





alike word for word, while the same name is appended 
to both as secretary. They have neither done much 
actual business, but have actively canvassed the several 
counties in which they are empowered to act, and 
have obtained provisional orders in fourteen towns in 
all. Of course provisional orders are of little value to 
any company capable only of supplying Brush lights, 
and consequently they have acquired an interest in an 
incandescence system invented by Messrs. Beeman, 
Taylor, and King, consisting of secondary batteries, 
master cell, regulator, meter, and other apparatus. 
The patents for this system have been sold to the 
Consolidated Electric Company, Limited, which has 
a nominal capital of 100,000 shares of 1/. fully paid, 
of which 60,000 were assigned to the inventors and 
20,000 to each of the two Brush companies. The work- 
ing capital was advanced by the Brush companies on de- 
bentures bearing 8 per cent. interest, and repayable by 
the appropriation of 50 per cent. of the net profits. 
Each company also received an offer from the Electrical 
Power Storage Company of the right of selling 
secondary batteries in its district for the sum of 
75,000/., half in cash. The proposals were declined, 
but the circular remarks that ‘the offer indicated 
the enormous value put upon the possession of a good 
system of storage.” The South-Eastern Company is 
concentrating its efforts upon an installation at Col- 
chester, which, it is stated, is rapidly approaching 
completion. Cables have been laid in brick channelling 
for the supply of five stations for secondary batteries, 
from which a constant service will be distributed, and 
itis stated that the works when finished ‘‘ will solve 
the problem of practicable electric lighting on a com- 
plete system from one central station.” It is esti- 
mated that upon a plant of 2000 lights, burning 1200 
hours per year, a charge of sixpence per unit, or one 
halfpenny per lamp of 20-candle power per hour, will 
give 10 per cent. for profit, 10 per cent. for deprecia- 
tion, and 5 per cent. for interest. The Provincial 
Company does not appear to have yet commenced any 
works of magnitute, but their directors, equally with 
those of the South-Eastern, have perfect confidence in 
their prospects. Turning now to the accounts, it 
seems that the share capital of the South-Eastern 
Company is 100,000/. fully allotted. They have paid 
10,000/. to the parent company for their concession, 
1684/. in obtaining provisional orders, 366/. in light- 
ing their offices, 4750/. in preliminary expenses, and 
have made aloss on the year’s transactions of 5596). 
The debtor’s side of latter sum is made up of salaries, 
1172/.; directors’ fees, 1155/.; rent and expenses, 
1653/.; preliminary expenses at Colchester, 303/.; 
amounts written off concession, preliminary, and 
furniture accounts, &c., 1962/, Against the loss 
there is to be put the 20,000 shares in the 
Consolidated Electric Company. The year’s profit 
on sales, installations, and hire of apparatus is 
3207. The Provincial Company has nominally 40,000 
shares at 5/. each. The first issue of capital 
(100,0007.) was subscribed several times over, but 
after the lists were closed, and before the allot- 
ment was completed, some applications were with- 
drawn, and in consequence the total number of shares 
actually issued was 19,841. The cost of the conces- 
sion was 25,000/., the expenditure upon provisional 
orders 1897/., and the preliminary expenses, ‘‘as under 
prospectus,” 5000/7. The loss on the year’s working is 
6824/., made up much in the same way as in the pre- 
vious case. These figures will doubtless be unsatis- 
factory to the shareholders, but they are not worse 
than might have been anticipated. While rich manu- 
facturing counties like Lancashire and Yorkshire have 
not an electric light installation of any magnitude, it 
cannot be expected that profits are to be earned in the 
thinly populated agricultural districts of Cambridge- 
shire, Hertford, and Rutland. No doubt it is a gall- 
ing reflection to think that 25,000/. has been paid for 
the right to sell machines which no one offers to buy, 
and 5000/. for the preliminary expenses of a company 
which was floated so easily, but both these items were 
set forth on the prospectus, and shareholders have no 
one to blame but themselves. The directors and 
officials seem to have worked hard in the only direction 
open to them, that of obtaining provisional orders, and 
in providing themselves with the means of replying to 
the demand when it arises, and with this evidence of 
their activity their shareholders must needs be content. 








LivERPOOL ENGINEERING Socrety.—The fourteenth 
meeting of the session was held on Wednesday, the 21st 
November, 1883. A paper entitled ‘‘The Velometer, 
Universal Governors, and Compound Attachment for 
Controlling Low- Pressure Cylinders” was read by Messrs. 
Durham and Churchill, of London. The authors pointed 
out that when one of their velometers of sufficient power 
was properly fitted and kept in working order, it could 
maintain an ordinary pair of compound engines to within 
a few per cent. of their nominal speed under the most 
trying circumstances, and the fact that they have fitted 
nearly 1600 of their machines (including upwards of fifty 
for our own and foreign navies) seems to confirm in a very 
practical manner the correctness of this statement. A 
description of the new “ Insulite Sealed Battery” was 
given by Mr. W. H. Fleming. 
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TWEDDELL’S HYDRAULIC 


RIVETTING MACHINERY. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 


WE this week illustrate a novel and ingenious 
arrangement of a portable rivetting machine and crane 
on Mr, R. Tweddell’s well-known system. 

The machine in question forms only a part of a very 


| and has a gap of 42 in., is capable of closing rivets of 


| 


complete travelling plant, designed and manufactured | 


by Messrs. Fielding and Platt, to the order of Mr. 
Arthur Sulivan, who is at present engaged in the con- 
struction and erection of some bridges on the Southern 
Mahratta Railway. The arrangement consists of a 
trolly or carriage, upon which is mounted a crane, 
carrying the rivetting machine. By means of a cross 
gantry the latter is able to be moved in a transverse 
direction during the time the machine is engaged 
rivetting. The trolly retires as the construction of 
the bridge progresses, the connexion with the pressure 
main is never interrupted, as the flexible pipes and 
swivel joints allow for any change of position ; a hy- 
draulic chain lift adjusts the position of the machine 
vertically. 

On the same trolly is also mounted a reverberatory 
rivet heating furnace, which enables a considerable 


| however, obvious that the machine can be used with |W. Henderson and 














quantity of rivets to be always ready. The portable 
rivetting machine, which is of the ‘‘ Fielding” type, 


1 in. diameter. 
The rivetting machine as shown is in proper position 
for rivetting up the floor-plates of the bridges ; it is, 


a lever, vertically or horizontally, or at any interme- 
diate angle. 

In addition to the crane and rivetter illustrated a 
motive power trolly is supplied, on which is fixed the 
steam engine, boiler, accumulator, and pumps. Sup- 


| plied from this same power trolly are also other 


travellers carrying spare rivetters for different parts of 
the girders. 
is of course to minimise as much as possible the load 
to be carried by the girders during construction, other- 
wise the principle is the same as that used by Mr. 
Tweddell in conjunction with Messrs. Fielding and 
Platt many years ago on similar work in this country, 
and of which full particulars were given at the time. 


The object of thus subdividing the plant | 
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ELECTRIC LIGHTING OF THE &.S. 
‘ ADELAIDE.” 


| Tue finely modelled and handsomely arranged pas- 
| senger screw steamer Adelaide, built and engined 
| to the highest class at Lloyd’s, by Messrs. D. and 
Co., Glasgow, for the Ade- 
| laide Steamship Company line of South Australia, 
/has been fitted up throughout with Edison incan- 
| descence lamps. Hitherto it has been the custom for 
| companies requiring steamers to be illuminated elec- 
trically to have the installation fitted up to their own 
special order and independently of the general con- 
tract with the shipbuilders. But in the present case 
a new departure has been taken; and the Adelaide 
Steamship Company have had sufficient confidence in 
the shipbuilders to leave the electric lighting, as well 
| as other details of the ship, in their hands. The result 
| of this arrangement has been a complete success. 
| Being desirous of obtaining the best system of light- 
\ing for this purpose, Messrs. Henderson and Co, 
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ELECTRIC 


LIGHTING INSTALLATION ON THE S&S. 


“ADELAIDE.” 


MESSRS, ALLEY AND MACLELLAN, ENGINEERS, GLASGOW. 


Fig. PLAN OF AWNING DECK 
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availed themselves of the assistance of Professor A. 
Jamieson, C.E., F.R.S.E., Principal of the College 
of Science and Arts, Glasgow, as their consulting 
electrician. Mr. Jamieson drew up a detailed specifi- 
cation, and of the contracts tendered for the work, 
that of the Edison Company, through their Glasgow 
agency, was selected, a condition being that the 
whole of the work should be tested by the consulting 
electrician before it was finally taken over. 

The plans of the s.s. Adelaide, which we publish 
above, will show that there are 137 incandescence 
lights of 16-candle power, and four of 100-candle. 
These are disposed about the ship as follows, namely : 
Nineteen on the awning deck, seventy-three on the 
main deck, and forty-three on the lower deck, engine 
and boiler rooms. 

The dynamo was a shunt-wound Edison of L type 
fitted to the bedplate of a high-speed Westinghouse 
engine, made by Messrs. Alley and Maclellan, of the 
Sentinel Works, Glasgow, and placed in a convenient 
recess opposite the propeller shaft of the main engines, 
within view of the engineer on watch. Below the 
plans of the ship will be found a reduced plan of the 
engine and dynamo, with a detailed plan of the switch- 
board and main circuit fusible wire plugs, from which 
it will be seen that the engine was fitted with one of 
Buss’s tachometers for indicating the speed. The 
governor was so adjusted that the normal speed of 
525 revolutions per minute was maintained. This 
generated an electromotive force of about 90 volts. 
The lamps gave 16 candles at this ‘‘ pressure.” 

The switchboard, with one of Edison’s electromotive 
force alarm bells, was placed immediately opposite to 
the engine in a convenient position above the shaft, 
and each switch had a brass plate with the name of 
the circuit and the number of lamps it regulated 
stamped on it, so that no mistake could be made by 
the person in charge in turning on or off a section of 
lights. 

In addition to the tachometer and the electromotive 
force indicator, adjusted to ring its alarm bell when 


dynamo to let the engineer see the condition of the 
lights. Practice has shown that these three checks, 
the tachometer, the electromotive force indicator, and 
the test lamp, are preferable to an arrangement of 
ampére or volt meters, and can be more easily manipu- 
lated and observed. 


being carefully kept apart from the negative ones 
throughout the ship, except at the lam 


tube or mounting. These were the India-Rubber and 
Gutta-Percha Company’s best insulated electric light 


section or current-carrying capacity. The size of each 
main and branch wire was specially given by the con- 
of fire from overheating. The insulation resistance of 
before accepting the work. Throughout the ship in 
the most convenient places sectional switches were 
fixed. These are under the control of stewards and 
petty officers. Each lamp was also provided with a 
switch key socket, and fusible plugs were inserted 
between the branch and main leads in every instance. 

Neat silver-plated lamp brackets and lamp holders 
were supplied to the first-class saloons and berths, all 
made by Messrs. Henderson and Co. at their own 
works, and to their own design. The saloon lamps 
were also made to give light to the berths by the 
ingenious arrangement shown in Fig. 2, where L re- 

resents an Edison lamp placed at the junction of two 
oe and the wall of the saloon; CC is a clear 
glass pane, and G G two ground-glass panes crossing the 
angle of the two berths. A key K under the control of 
the stewards was placed at the side of the clear pane 
on the wall of the saloon. 

In the engine and boiler-rooms the lamp lanterns 
were backed with reflectors, and covered in front 
with wire screens for protection against injury 


pass through dry wooden casings, all the positive leads | 


fixtures, | 
where they have of necessity to pass through the same | 
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| of flexible leading wire were fixed in "positions for in- 


| 
| 
| 
| 


specting the glands, stuffing-boxes, and crossheads of 
the main engines. 
From our description it will be seen that this instal- 


| lation of the electric light on board the s.s. Adelaide 
| is very complete and successful, and Messrs. D. and W. 


From the switch-board the main leading wires | 


| main boilers, is illustrated in Fig. 3. 


wires of 96 per cent. conductivity, and of extra cross | 


Henderson may be congratulated on the work which, 
with the aid of Professor Jamieson, they have just 
turned out. 

The Westinghouse fast-speed direct-acting engine 
which drives the dynamo by steam supplied from the 
This engine is 
well adapted for such a purpose. The arrangement 
of combined engine and dynamo is very compact, 
and takes up little space. It dispenses with belts 


| and gearing, and works very smoothly and silently 


sulting electrician and tested by him to prevent risk | 


the whole circuit was also tested by the same engineer | 


with great economy of steam. Objections are often 
raised to fast-speed engines, but when we mention 
that the piston speed is only 450 ft. per minute, 


| running at 500 revolutions, and that there are engines 
| indicating in all some 10,000 horse-power in opera- 





These lamps are situated so as to light up the most_im- | in the wrong direction. 


tion in America, it will be seen that their value is 
considerable. For electric lighting on board ship 
they appear to have a useful field before them. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, November 16. 
THERE is at last a slight improvement in the pig- 
iron trade, and sales of 500 and 1000-ton lots of forge 
iron have been quite frequent during the past week. 
Concessions on standing brands have been heard of 
less frequently. The margin of profit is narrow, even 
on the best sales of the best makes. There is no in- 
ducement to hold on to stocks for better prices. There 
are large offerings of inferior irons, and where makers 
are urgent some very low prices have been taken for 
cash. The general situation of the iron trade is 
without any improvement, owing to the fact that 
consumers are still apprehensive of more fluctuations 
Some large lots of forge iron 


portant working parts and the gauge glasses ; and, in have been contracted for during the week for delivery 


the electromotive force exceeded that necessary for : ‘ r 
addition, two portable lamps having from 10 ft. to 12 ft. | in December, and if offers made are accepted, sales will 


20-candle power, there was a test lamp hung near the 
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be made aggregating a heavier total than for any week 
since September. Southern irons are selling in large 
lots at 18 dols. for forge, and this is the average price 
of northern mill irons of good grade, although sales 
have taken place at-17.50 dols., and in some cases in- 
ferior irons have sold at 17 dols. Very little has been 
done in foundry, consumers purchasing only for current 
requirements. Quotations are 20.50 dols. to 21 dols. 
for No. 1, and 19 dols. to 19.50 dols. for No. 2. 
While there is no accumulation of stocks, demand 
is fluctuating so much that makers are ready to 
contract for their output at the best prices obtain- 
able. 
geleisen at 30.50 dols. Muck bars are in fair demand 
at 33 dols. to 33.50 dols., with some makers selling 
at 34 dols. ; blooms, 55 dols. to 56 dols. for charcoal, 
and 47 dols. for anthracite. There are no new points 
in the bar iron trade. More mills will shut down in 
December on account of the downward tendency in 
prices. Sales of western iron have been made at 1.90 
in this market, and common iron sells as low as 1.75. 
Inquiries have been made at country mills for large 
lots of common iron to fill heavy orders recently 
received for car work. More than 2000 tons of plate 
iron have been ordered or are under negotiation, at 2.40 
to 2.50 for tank, 2.30 to 2.35 for boat plate, with shell, 
flange, and firebox unchanged. Two or three large 
orders for structural iron have been placed ; bridge 
works are still crowded with orders for the next sixty 
days. Requirements for structural iron, aggregating 
15,000 tons, are in sight, and will probably be placed next 
month. The production of steel and sheet iron has been 
very heavy this year, but the demand is falling off, and on 
large orders, heavy concessions are offered ; galvanised 
is 45 to 55 per cent. off; gas and steam pipe, 70 and 80 
off; no large transactions in steel rails can be re- 
ported, although winter and spring deliveries can be 
had at 35dols. Old rails are in fair demand, but 
without much sale, at 23 dols. to 23.50 dols. for tees. 
Western nail makers will restrict production for five 
weeks, beginning December 22nd. Yesterday, the 
15th, the rolling milland nail factory of the Norton 
Iron Works, at Ashland, Ky., were destroyed by 
fire, with 94 nail machines, and 20 single puddling 
furnaces. On January Ist, 417 furnaces were in blast 
and November Ist, 331, a decline of 86; stocks on 
July Ist were 528,590 tons, and on November Ist 
432,354 tons, a decline of 117,484 tons. 








ENGINES OF THE S.S. ‘‘TEUCER.” 

WE give this week a two-page engraving showing 
general views of the engines constructed for the s.s. 
Teucer, Laertes, Cyclops, and several] other vessels, by 
Messrs. Scott and Co., of Greenock. The engines are 
constructed on the plansof Mr. Alfred Holt, of Liver- 

ool, and are characterised by many special features. 
Ve shall in an early impression illustrate details of 
these engines, and of the boiler used in connexion with 
them, and we shall then describe them fully. 








THE NORTHERN PACIFIC RAILROAD. 

At the opening meeting of the session of the Institution 
of Civil Engineers on the 13th of November, Mr. Brun- 
lees, President, in the chair, Mr. G. B. Bruce, vice- 
president, gave an account of his recent visit to the United 
States of America as the representative of the Institution, 
on the occasion of the opening of the through line of the 
Northern Pacific Railroad. The invitation came from the 
president and directors of the railroad, through Lord 
Granville, and Mr. Bruce took the place of Mr. Brunlees, 
President of the Institution, who was unable, through 
other engagements, to go himself. Invitations were also 
given to departments of the Government of this and other 
countries, the representatives of all of which were received 
as guests of the company from the time of their leaving 
Europe until their return. The railroad was based upon a 
concession from the Government, the company making 
the road, and the Government giving 25,000 acres of land 
per mile of road constructed, in alternate sections, the 
Government holding one block and the company the next. 
The railroad lays mainly between the 46th and 47th parallels 
of north latitude, about 200 miles south from the boundary 
between Canada and the States, and 300 miles south of 
the Canadian Pacific Railway. The distance between the 
termini, Lake Superior and Puget Sound, was about 
2200 miles. Besides this, there was a branch from 
Brainerd on the main line to St. Paul on the Mississippi, 
which would probably be the chief route for traffic 
between the Northern Pacific towns and the eastern 
ports. Proceeding north-westwards from St. Paul, the 
ountry at first was chiefly under wheat ; some distance 
after passing the Missouri it was mainly devoted to 
raising cattle. Mr. Bruce was particularly struck with 
the bridges on the line. The crossing of the Missouri at 
Bismarck was effected by an iron bridge 1450ft. long, 
having three spans of 400 ft. each and two spans of 113ft. 
each, and was 50ft. above the highest level of summer 
floods. The large girders were about 50ft.deep. The 
majority of the bridges throughout the road were of 
timber, the most remarkable being among the Rocky 
Mountains. Here, too, were the steepest gradients on the 
line, the maximum being 116 ft. to the mile. The crossing 
of the summits of the two ranges would be by two tunnels, 
each 1200 yards long; at present temporary roads had 
been laid over the mountains. Mr. Bruce considered the 








Bessemer is quoted at 20.50 dols., and spie- | W2! : 
| trying circumstances. 





assage of the Columbia River through the Cascade 
Seen the most imposing feature of the line. The road at 
this point, for a considerable distance, is carried along a 
ledge made by blasting away the almost perpendicular 
hill-side into the river below. The rails were of steel, 
56 lb. to the yard; the road was well sleepered and 
reasonably ballasted ; and there were all the elements of 
a good and substantial road, which in time will doubtless 
rank among the best in the United States. There was no 
signalling apparatus, but great use was made of the tele- 
graph. In one feature the American engineers seemed to 
be particularly distinguished, namely, in the arrangement 
of their work, and in the strictly systematic manner in 
which they carried it forward under very difficult and 
The visitors were conducted in 
four trains of about ten Pullman carriages each. They 
all left New York, and were ready to start from Chicago 
on the 1st of September. They met with a hearty recep- 
tion at the cities of St. Paul and Minneapolis which, 
though not forty years old, each contain a population of 
between 80,000 and 90,000, and are the centres of large 
industries. Notwithstanding the lack of timber over 
many hundreds of miles in the centre, the discovery of 
coal in that very locality would make it easy to supply 
the engines with fuel. The Westinghouse brake seemed 
to be in general use in America. The whole trip was 
carried out with very few mishaps ; one or two slight ac- 
cidents were the outcome of the running together of 
carriages from different lines the couplings of which did 
not correspond. The great ceremony of the occasion was 
driving the last spike at the ‘‘ Garrison” station, at the 
foot of the eastern side of the Rocky Mountains, when 
about half a mile of track was laid in about half an hour. 

Mr. Bruce then alluded briefly to some things not con- 
nected with the Northern Pacific Railroad. He was 
struck with the much greater use made of the electric 
light in America than in England. In many little cities 
in the prairies a high pole in the middle of the town with 
a light on it illuminated the whole place. He very much 
admired the steamboat accommodation in the United 
States, and remarked that the arrangements for landing 
in Liverpool, in a steam-tug without even a covering to 
keep off the rain, contrasted most unfavourably with it, 
and were a disgrace to our country and to the companies 
which perpetuated them. While at Chicago, Mr. Bruce 
went to see the new works of the Pullman Car Company. 
There was now there a town of 7000 inhabitants, where 
three years ago there was nothing but an unoccupied 
stretch of country. The chief feature was in the surround- 
ings of the works ; everything had been done for the wel- 
fare and comfort of the workmen, aud the whole had been 
a great financial as well as moral success. 

In conclusion, Mr. Bruce stated that he had been 
greatly impressed with the extraordinary hospitality of 
the American people. In Portland, Oregon, for instance, 
where there are few hotels, the members of the party 
were received into the private houses of the citizens and 
right hospitably entertained, and everywhere they went 
as opportunity offered they were received in the same 
way. We always knew that America was a great and 
magnificent country ; great and magnificent in the extent 
of its territory ; great and magnificent in what it has 
achieved in the past ; great and magnificent in the future 
which lies before it. We knew all this upon ample testi- 
mony, because we had been told it by others and had 
read of it in books for ourselves. But it required us to 
cross the Atlantic, to brave all its storms and visit America 
as the guests of Mr. Villard and the Northern Pacific 
Railway Company, and the guests of the towns and cities 
along its route, in order to know, as we now most 
thoroughly do, that America is great and magnificent 
even in its hospitality. : 


THE HEATING POWER OF GAS. 
To THE Epitor or ENGINEERING. 

S1r,-—As asimple reply to Mr. Moy’s statements, I send 
a burner addressed to him, care of the Editor. Some con- 
fusion has arisen owing to Centigrade units having been 
used by the first writer without being so specified. It is 
stated that the degrees were taken with a Centigrade ther- 
mometer, and these degrees ‘‘ were reduced,” &c. As the 
Centigrade unit of heat is not generally used or referred 
to, I naturally took them for Fahrenheit units ; this, 
although affecting the figures, does not affect the fact that 
the results obtained were low. Mr. Moy refers to burners 
made eight years ago. So far as heating burners are con- 
cerned he might almost as well take as a standard, 
burners made a hundred years ago. In ordinary water 
heating it is certainly possible rt. hy fully 90 per cent. 
of the total theoretical duty in effective work, and this 
with a very simple apparatus. In a steam boiler itis not 
possible to obtain so high a duty, as the products of com- 
bustion must in practice leave at a higher temperature 
than that of the boiler. 

As your correspondent is a practical man and _ his 
results will be of service to many, I will supply him with 
a burner for testing, of any power he desires, which shall 
be simple, cheap, and perfectly automatic as regards the 
proportion of gas and air, and which, provided his boiler 
is properly constructed, will give him a considerably 
higher duty than he is able to obtain at present. 

THOMAS FLETCHER. 





Museum-street, Warrington. 





To THE Epitor or ENGINEERING. 

Sir,—We have read in your issue of the 2nd inst., 
page 410, under the heading ‘‘The Heating Power of 
Gas,” a list of the awards given at the Stockport Gas 
Appliances Exhibition held twelve months ago. In that 
list we are stated to have received a silver medal for street 
lanterns and a bronze medal for ‘‘Gas burners for 


domestic use,” whilst a London firm is stated to have re- 





ceived a silver medal in the latter class, and to have 
** divided the honours ” with us in the former. 

Without discussing the merits of the articles exhibited 
by the other firm and ourselves, we ask to be allowed to 
place before your readers the following facts, 

The report, though purporting to be the judges’ is, so 
far as the gaslighting sections are concerned, the work of 
Mr. William Thomson, of the Royal Institute, Man- 
chester ; and he is not warranted in’ using the plural 
“‘we” in the way he studiously adopts in his report. 

When Mr. Thomson began his duties we believe he knew 
practically nothing about photometry, notwithstanding 
which he deviated from the recognised lines which were 
indicated to him, and tested gas burners in a novel and 
absurd way of his own invention, namely, by turning on 
the gas until the burners were at their best ‘Sas judged 
by the eye,” and then measuring their lighting power by the 
photometer. 

All our burners for lighting streets, factories, markets, 
dwelling-houses, &c., were placed and adjudicated upon 
by the judges in the class ‘‘Gas burners for domestic 
purposes.” Our ungoverned burners were placed in com- 
petition with burners fitted with automatic governors, or 
with regulators adjustable on the spot, although the 
competition was for burners only. 

Though we gave to Mr, Thomson in writing the ranges 
of pressures of gas within which the several classes of our 
burner were designed to work, he did not test them at 
those pressures, but tested thom in the absurd way men- 
tioned above, ‘‘ as judged by the eye.” Further, Mr. 
Thomson did not inform his colleague, Dr. Burghardt, of 
a particulars regarding our burners which we had given 
to him. 

Mr. Thomson, whilst stating in his report that the 
prices of our burners were taken into account in making 
the awards, did not furnish Dr. Burghardt with our list of 
prices ; although the question of economy was one of the 
two features of the competition, and although some of 
the competing domestic burners were forty times the price 
of our most expensive burners for that purpose. . 

The arrangement made between Dr. Burghardt and ex- 
hibitors for a practical test of street lanterns in the streets 
was not carried out, although the whole of the patented 
parts of our lanterns were designed for outdoor purposes, 
and could not be tested in a small interior such as the 
tests were made in. 

Mr. Thomson was assisted continuously in his experi- 
ments by the representative of an interested tirm, and 
also in many of his experiments by a member of that 
tirm, whilst we were excluded from the testing room and 
kept in ignorance of the quality of his assistants, and of 
the nature of the tests that were being made. This Mr. 
Thomson has been constrained to admit is true. 

After the public announcement and distribution of 
awards, and after we had rejected ours, and had some 
unsatisfactory correspondence thereon with the secre- 
tary, the official list of awards was altered, and our 
name transferred from the first to the second place in the 
street lantern class. Wedrew Mr. Thomson’s attention 
to this months ago, and his report bears internal evidence 
that it was written, in part, to cover the scandal. Dr. 
Burghardt writes that he knew our name was first on the 
official list, but that he had nothing to do with changing 
the order of names on the printed list. 

We were not the only firm that had cause to complain. 
Mr Thomson acquiesced in the granting of a gold medal 
to the Grimston regenerative burner before it had been 
tested or put into competition with Thorp’s regenerative 
burner. The proprietor of the latter burner protested, 
and Dr. Burghardt refused to recognise the award. The 
consequence was that both burners were tested and the 
Thorp burner gave the best result and was awarded the 
first gold medal. 

The award of a gold medal to another firm was with- 
drawn after it had been made public. 

As you have given publicity to Mr. Thomson's report- 
we ask you to permit us to place the above facts before 
your readers. fe are, yours truly, 

Leeds, November 21, 1883. GrO. BRAY AND Co. 








ELECTRIC LIGHTING AT GLASGOW. 
To THE Epiror or ENGINEERING. 

Sir,—In your “ Electric Lighting Notes” of last week, 
referring to a new firm just started in Glasgow, you make 
a mis-statement with respect to Mr. Crompton and Co.'s 
Scotch agency. 

We beg to say that up till January of this year we were 
the sole representatives in Scotland for Messrs. R. E. 
Crompton and Co., and that their work, to which you refer, 
at the North British Railway and the General Post Office, 
was carried out under our supervision. We do not attach 
any importance to the error, but think it might be as well 
to correct it. 

Your obedient servant, 
Henry BENNETT AND Co. 

131, Hope-street, Glasgow, November 28, 1883. 





DISTRIBUTION OF ELECTRICITY. 
To THE Epitor OF ENGINEERING, 

Sir,—In EncIngErine of the 28rd inst. you give a 
description of the apparatus of Messrs. Gaulard and Gibbs 
now exhibited at the Edgware-road Station of the Metro- 
politan Railway, by means of which several stations, some 
seven miles apart, are supplied with electric lights gene- 
rated at Edgware-road. 

The results, certainly, evince a considerable and com- 
mendable amount of ingenuity and knowledge, but 
although it may appear invidious to say anything that 
may depreciate the merit of Mr. Gaulard’s clever appa- 
ratus, it would be, on the other hand, unjust to one who 
has at least equal claims to consideration to allow wrong 
conclusions to be drawn from this demonstration. 
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In 1877 letters patent were granted to P. Jablochkoff 

for the invention of ‘‘a new process of dividing electric 
light and apparatus therefor,” one of the claims being 
the use of induction coils interposed in a primary circuit 
for generating separate and independent currents to be 
po for producing electric light in one or more lamps, 
the number of such induction coils being apparently un- 
imited. 
It is therefore evident that Jablochkoff had anticipated 
Mr. Gaulard in the solution of the distribution of in- 
dependent supplies of electric currents over long distances 
by means of secondary generators excited by a primary 
current of high tension. 

That this very ingenious device by which Mr. Gaulard 
is able to transform at will the electrical energy de- 
veloped in these secondary generators into currents of 
different potentials, will lead to varied and important re- 
sults is beyond doubt—surely it does not require to be 
coupled with the more ambitious achievement of Jabloch- 
koff’s to get its full measure of appreciation at the hands 
of the public. 

Yours very truly, 
London, November 28, 1883. ALTERNATE CURRENT. 


[This point was noticed by us in our article of March 2 
upon this system.—Ep. E. 


AERATING LIQUIDS. 
To THE Eprror oF ENGINEERING. 

S1r,—Can any of your readers state what is the best 
method of aérating a quantity of liquid—say 25,000 gallons 
at a time? 

Is it better to force air into the liquid or to pump up 
the liquid and let it fall in a shower through the air? 
Does any firm make special machinery for this purpose ? 

Yours truly, 

London, November 28, 1883. J.B. 


WIRE NAIL MACHINERY. 
To tHE Epiror or ENGINEERING. 
Sir,—We want to know the name and address of a 
good maker of machines for making wire nails. 
Yours truly, 
WIRE NAILs. 
November 27, 1883. 


NEST GEARING. 
To THE Epitor or ENGINEERING. 

Str,—I am much pleased to learn from Mr. Alfred 
Guhrauer’s courteous letter, that the wear in the Mech- 
wort rings is so small. 

Mechwort’s application of the principle was mentioned 
by me at Southport, and it is also alluded to in my 
patent. Yours truly, 

November 14, 1883. FLEEMING JENKIN, 


THE ZURICH EXHIBITION. 
To THE EpiTor OF ENGINEERING. 

Sir,—In your notice of the Swiss Exhibition at Ziirich, 
in your number for November 16th, you state that the 
Schweizerische Locomotiv-und Maschinen-Fabrik show 
a boiler with Ten-Brink grate; this is an error, as the 
boiler exhibited is a multitubular boiler with catenary 
firegrate in all respects identical with the boiler pub- 
lished in ENGINEERING, vol. xxxii., page 255. 

Your truly, 
C. Brown. 


Winterthur, November 20, 1883. 








KRUPP AND ARMSTRONG GUNS. 
To THE EpiTor or ENGINEERING. 

Str,—In a recent report on certain firing trials at 
Meppen, Mr. Krupp gives the following Table (No. 1), 
showing the comparative power of the Elswick 12-in. 
breechloading rifle gun supplied to Spain with that of his 
own gun of the same diameter of bore. 


TABLE I. 
Krupp Armstrong 
Gun. Gun. 
12-in. 12-in. 
Calibre, mm. ... a <3 305 305 
Length, calibres ne om 35 28.9 
Weight, kg... oes ... 49,200 44,350 
»» Of battering shell, kg. 455 318 
a powder charge, kg. 162 149.7 
Muzzle velocity, m. ... nf 565 635 
Energy of projectile : 
Total, mt. ... We aes 7403 6529 
Per cm. of section, mt. ... 10.14 8.94 
», cm.ofcircumference,mt. 77.28 68.1 
»» kg. of gun, mkg. ae 151 147 
»» kg. of charge, mt. . 45.71 43.6 
Thickness of wrought - iron 
plate perforated at the 
muzzle, cm, ... * con GOR 68.3 
Proportion = - fe 1 0.91 
Mean pressure of gas, atm. ... 2630 2745 


The Elswick gun, chosen by the Spanish Government 
for special reasons, has a length of 28 calibres, whereas the 

n with which Mr. Kru yp compares it is a much 
jonger gun of 35 calibres. t nder these circumstances it 
1s not difficult for Mr. Krupp to show that his gun is the 
more powerful weapon of these two, but how far his 
further claim that “‘the Krupp gun remains still always 
absolutely and relatively superior to the Armstrong gun” 
18 in accordance with actual fact will at once appear from 
Table No, 2, in which are placed side by side the Krupp 





gun of 35 calibres long and the Armstrong gun of the same 


length. 
TaBLe II, 
Armstrong Krupy 
Gun. Gun. 
12-in. 12-in. 
Calibre, mm. ... oc ae 305 305 
Length, calibres a4 eat 35 35 
Weight, kg... ae ... 48,768 49,200 
‘a of battering shell, kg. 363 455 
i 3, powder charge, kg. 181.5 162 
Muzzle velocity, m. * 670 565 
Energy of projectile : 
Total, mt. : ae ms 8300 7403 
Per cm. of section, mt. ... 11.5 10.14 
», cm. of circum., mt. 86.62 77.28 
»» kg. of gun, mkg. 170.2 151 
5, kg. of charge, mt. 45.75 45.71 
Thickness of wrought - iron 
plate perforated at muzzle, 
CMs. we wae .. 84.2 75.1 
Proportion a = Sem — = 
Mean pressure of gas, atm. .... 2555 2630 


It will be seen from these figures that when fairly com- 
pared the Krupp gun, instead of remaining absolutely 
and relatively superior, is in point of fact inferior to the 
Armstrong gun in every respect. 

Are such statements based upon evidently unfair com- 
parisons worthy of Mr. Krupp’s renowned gun factory ? 

I am, Sir, yours truly, 
ARTILLERIST. 





THE INVENTIONS OF WATT. 
On the Inventions of James Watt, and his Models pre- 
served at Handsworth and South Kensington.* 


By Mr. Epwarp A. Cowper, Past-President. 


Ir is generally known that James Watt left a number 
of models of various kinds, some at his house, Heathfield 
Hall, Handsworth, near Birmingham, and some at his 
works, Soho, near Birmingham ; but no general descrip- 
tion has appeared of them, and as no explanation or de- 
scription is appended to them, it is necessary to ‘‘ read” 
their meaning after careful examination and comparison. 
This has been attempted by the author, who also suggested 
that, as many of the Watt models at South Kensington 
had got the dry-rot, and were very badly worm-eaten, 
drawings and photographs should be taken of them by the 
Institution, so that a perfect record of them might be 
obtained before they were entirely destroyed. 

The Department of Science and Art at South Kensing- 
ton very kindly entertained the idea of photographing 
such models as it was useful to photograph, and have 
very liberally presented copies to our Institution. 

Colonel Stuart Wortley (the curator of the Patent 
Office Museum) also kindly allowed particulars to be 
taken of the parts of Watt’s engine and other machines 
which are in that museum. 

Mr. George Tangye, one of our members, has very 
kindly responded to the author’s request to have photo- 
graphs of the two important machines in the ‘‘ Watt 
room,” in Heathfield Hall (now inhabited by Mr. Tangye); 
and he has had photographs taken of a number of other 
interesting articles and tools, including Mr. Watt’s own 
lathe, workbench, tools, and old apron, as selected by the 
author, who had the pleasure of spending parts of two 
days in inspecting everything in the room carefully, and 
of sleeping a night in the old house. Mr. Tangye has 
very liberally presented these photographs to the Instita- 
tion ; and our Council, in the interest of the members, has 
had drawings and diagrams made under the author's 
direction to illustrate the several models and inventions. 

It has been found neeessary to make a selection from 
the mass of information so obtained, and it is purposed to 
engrave and print the greater portion for the use of the 
members. 

In some cases the models are simply duplicates of 
others, slightly varied in form, but the most important 
of them are included in the following list : 


1. Early pumping engine, 1769. 
2. Surface condenser, 1769 (tubular), 
3. Dise with crank-pins, 1781. 
4, Eccentric, with rollers on connecting rod, 1781. 
5. Sun and planet engine, 1781 
Sun and planet motion, internal gear on rod, 1781. 
7. Ladder motion, 1781. 
8. Ladder motion, with two guides, 1781. 
9. Sun and planet, with groove, 1781. 
10. Sun and planet, with internal gear on shaft, 1781. 
11. Winding gear, with cam, 1781. 
12. Vacuum indicator, 1782. 
13. Balance wheel rotative engine. 
14, Whole power figure. 
15. Friction figure. 
16. Cylinder, with indicator diagram, 1782. 
17. Double action engine, 1782. 
18. Bull engine, 1782. 
19. Beam engine (double acting), 1782. 
20. Rolling and slitting mill, 1784. 
21. Rotary steam engine. 
22. Semi-rotary steam engine. 
23. Hammer. 
24. Unfinished model of cylinder. 
25. Counter, intermittent (no diagram). 
26. Counter, geared, 1817. 
27. Grinding machine. 
28. Pulveriser. 
29. Copying press, with rollers, 1780. 





* Paper read before the Institution of Mechanical 
Engineers at Birmingham. 








30. Copying press, with screw, 1780. 

31. Wedges. 

32. Copying machine for sculpture. 

33. Trussed frame for copying machine (no diagram). 
34. Reducing machine for sculpture. 


At the risk of commencing a description of the inven- 
tions of James Watt with a thrice-told tale, the author 
feels bound to take into accouut, to some extent at all 
events, the sequence of the inventions of the great man 
whose works we are endeavouring to decipher. It is some- 
times a matter of intense interest to any one who has 
attempted to improve a machine, to realise the process of 
thought, through which a successful man of science and 
practice has arrived at his conclusions, and his triumphs 
over the elements ; as in this case, where literally earth 
(metals), air, fire, and water have been pressed into the 
service of man, as much as any “Jack Tar” was ever 
pressed into Her Majesty’s service to fulfil a given duty. 

The author is obliged to refer to such history as is avail- 
able, and finds that Watt’s patents are probably the most 
reliable for the dates of his inventions. Many of the 
models agree with the patent drawings, but there are 
some models not shown in the patents, and some drawings 
of which there are no corresponding models. 

Now, Watt's first patent of 1769 clearly lays it down 
(in hisown words) that the working cylinder (or ‘‘ vessel” 
as he chose to call it) was to ‘‘ be kept as hot as the steam 
that enters it, first, by inclosing it in a case of wood or 
any other materials that transmit heat slowly ; secondly, 
by surrounding it with steam or other heated bodies ; and 
thirdly, by suffering neither water nor any other sub- 
stance colder than the steam to enter or touch it during the 
time.” The author may perhaps be pardoned for observing 
here, that it is extraordinary that there should ever have 
been any doubt in the minds of engineers, since the time 
of Watt, as to the advantages of steam jacketting any 
cylinder that would be otherwise exposed to cooling 
influences, for the effect on the indicator figure obtained 
is very marked, as he has before had occasion to observe ; 
indeed engines of the most economical construction can- 
not be made without steam jackets. Watt's first patent 
has no drawings, but in his second patent the steam 
jacket is distinctly shown. 

Now we must just bear in mind that up to this time 
the pumping engines that were then at work were New- 
comen’s, and that the practice was to let the steam into 
the cylinder under the piston, to allow it to go up, by 
means of the weight of the pump rod, &c., at the other 
end of the beam, and then to condense the steam in the 
cylinder, by allowing a jet of cold water to play into the 
cylinder, thus in time forming a partial vacuum, and 
causing the piston to come down by the pressure of the 
atmosphere on the top of the piston ; whilst great leakage 
of air past the piston was prevented by the fact that 
there were several inches of water on it. The cylinder 
of course was very considerably cooled by the operation. 

here was no air-pump to such engines, but when the 
piston had made its down stroke or ‘“‘ gone indoors,” 
there was the condensing water and condensed steam, 
with what air there might be, in the cylinder: then, 
instead of all this being taken out by an air-pump, it 
was expelled, through a small valve called a “ snifting 
valve” at the side of the cylinder, close to the bottom, 
by the fresh steam when it was admitted to the bottom of 
the cylinder, to let the piston go up again. Such engines 
could of course only work very slowly, as the cylinder 
my to be heated up a good deal before the steam would 
fill it. 

The author is sorry to say that the old pumping engine 
first made by James Watt and used at Soho, for pumpin 
water up into Soho Pool, to be used on a water whee 
there, has not been preserved ; it was ruthlessly thrown 
away on to the scrap heap when dismantled to make 
room for a larger engine, viz., ‘‘Old Bess,” as it was 
called, which the author well remembers seeing as a lad. 

His late friend, Mr. Bennett Woodcroft, who had 
charge of the Patent Office Museum, did all he could to 
obtain some portions of the first engine, but failed. He 
was aman who would have done much more for science, 
had he not been greatly hampered in his work ; but 
it is to be hoped that the Patent Office Museum will in 
future be the receptacle of many good models of successful 
inventions, and be in fact a museum of reference. 

But to return to the history of the inventions we are 
following. Watt says in a very few but distinct words, 
that the condenser ‘‘ ought to be kept cold,” ‘‘ by appli- 
cation of water or other cold bodies.” He does not say by 
injection of cold water, neither does he say in words by 
surface condensation ; but it is clear that if the condenser 
is ‘‘ kept cold ” by the application of cold water outside 
of it, it isin fact a surface condenser, and some books 
state that he held on to the idea of surface condensation, 
and persevered in it to a considerable extent, until his 
condensers got rather unmanageable in size. It will pre- 
sently be seen how he met this difficulty by an excellent 
surface condenser, but it is certain that he gradually used 
more and more injection, as a matter of practice. 

It is a curious fact that Watt’s most important patent, 
viz., his first one of 1769, has no drawings at all attached 
to the specification, but his claims are very clearly stated. 

With regard to maintaining a vacuum in the condenser, 
as every cubic foot of steam takes over a cubic inch or 
more of air, and as Watt had no “‘snifting valve” like 
Newcomen’s, he required something to take out such air 
as entered his condenser, together with the injection 
water, if any, and the condensed steam ; and he says very 
shortly, ‘‘ Thirdly, whatever air or other elastic vapour is 
not condensed by the cold of the condenser, and may 
impede the working cf the engine, is to be drawn out of 
the steam vessels or condensers by means of pumps 
wrought by the engines themselves or otherwise.” Thus 
we have the beautiful invention of the air-pump, to main- 
tain the vacuum in an engine by removing the air. 
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Fig. 2 is a drawing of perhaps one of the most 
interesting models of the whole collection, next to those 
showing the condensation of steam in a separate vessel or 
condenser, by means of an injection of cold water ; as 
this model shows the condensation of steam in a separate 
vessel, or surface condenser, composed of a large number 
of small vertical tubes with the cold water in them, and 
the steam outside them, which is the best arrangement. 
It is provided with an air-pump. 

There are 139 small vertical tubes, and if they are taken 
to represent tubes about jin. in diameter, they would be 
about 5 ft. long. They are, in the model, soldered into 
the tube-plates at top and bottom. 

One very remarkable thing about this model, which 
was suspected by the author before the model was taken 
to pieces, is that the vertical air-pump has a valve in it, 
and is worked very much in the same excellent manner 
that our best horizontal air-pumps of marine engines now 
work, viz., to move (or ‘‘see saw”) the water from the 
inlet valve up to the delivery valve, thus insuring the 
delivery first of all of the air on the top of the water, and 
then of the water that has to follow the air; so that no 
air may be left in theair-pump. It isto be wished that 
all modern air-pumps were made as perfect in their 
action as this one. 

This is a remarkable case of a first inventor making an 
apparatus almost perfect at once, though Watt did not 
make many of these surface condensers, probably from 
the expense attending them. 

Then follow, in the 1769 patent, clauses for a high- 
pressure engine to work without a vacuum when water is 
scarce, the steam being discharged into the open air after 
it has done “its office.” 

It is certainly to be regretted that Watt never followed 
up the use of high-pressure steam, as no doubt he would 
have accomplished much more, and have made more 
powerful engines in smaller compass ; but he left a great 
deal of this to Trevithick to accomplish, though he ob- 
jected strongly to Trevithick, or Bull, using a separate 
vessel for condensation. 

In this first patent Watt had other claims for a kind of 
rotary steam water-wheel; also for a caloric engine, and 
for using ‘‘ oils, wax, resinous bodies, fat of animals, 
quicksilver, and other metals, in their fluid state, to 
make pistons air and steam-tight;” but we have no 
models of such schemes. 

Many of his letters prove that he used oil on the piston 
and pumped it up to use over again, and then he com- 
plained that a quantity went away with the condensed 
steam and was lost. Some piston packings were of paste- 
board, soaked in oil and baked, and some of cork ; but 
they did not follow the bad cylinders well, and it would 
seem to us now that it was a pity he did not not insist 
upon having a good cylinder, truly bored out, much 
earlier. 

It is worthy of note that in a letter to a friend he said 
that he thought he had got his cylinder bored so perfectly 
that you could not get half.a crown between the piston 
and the cylinder anywhere. 

Now we must not be altogether surprised at this re- 
mark, when weconsider with what materials he was in the 
habit of making his models. He used tin cylinders and 
soldered joints in many cases, and in one letter he says 
the cylinder was not very true as it had not been bored, 
but was hammered ; and in another letter he says that he 
shall in future make his cylinders of copper, as though 
that was a great improvement upon the material he had 
been using. : 

He speaks of his ‘‘ White-Iron-Man,” who was so useful, 
being dead, meaning his ‘‘ Tin-Man;” but it does seem 
sad that a block-tin cylinder that he used, 18 in. in dia- 
meter and fin. thick, should be Zin. out of truth, and he 
speaks of trying to improve it by hammering it with a 
mallet outside, on a piece of wood fitted tothe inside. It 
is curious to think of an optician and mathematician 
spending time over such imperfect work. His partner 
Boulton one day writes to Watt, who was away, that he 
had put in hand a block or boring head, to bore a cast-iron 
cylinder then in hand, probably one 74 in. in diameter. 

However, it does not do always to think lightly of 
others’ work, unless we are sure of our ground ourselves. 
It is possible that there may be a few present, who are 
not aware that if any ordinary cast-iron cylinder of good 
size is bored horizontally, it is not fit to be used vertically, 
or vice versd; as it springs very perceptibly out of 
round with its own weight, independently of the strains 
of any chains that may be used to fix it whilst boring. 

This was tried by the author in 1845, and again lately ; 
and itis evident that different parts will spring diffe- 
rently, according to their stiffness and size of flanges, &c. 

Fig. 1, taken from ‘‘Stuart’s History of the Steam 
Engine,” is in fact one of Watt’s earliest pumping 
engines, single-acting, without a flywheel or any rotary 
motion, but with steam jacket to keep the cylinder warm, 
and aseparate condenser to condense the steam without 
cooling the cylinder ; with an injection pipe and an air- 
pump, but no parallel motion, there being segments on 
the ends of the beam, eommonly called ‘‘ horseheads” in 
those days. 

Now, an open-topped cylinder is shown in his 1781 
patent, and a stuffing-box to the cylinder cover in his 
1782 patent; but it appears from Watt's notes to 
Robison’s article on steam and steam engines, written 
for the “ Encyclopedia Britannica,” that Watt, even by 
1774, had closed the cylinder at top, and put a stuffing- 
box for the piston-rod to pass through. The useful effect 
of so doing in a single-acting pumping engine is to exclude 
the atmospheric air from the cylinder, and let the steam 
act on the top of the piston when there is a vacuum below 
the piston, and it is making its stroke ‘‘in-doors ;” then, 
when the piston is about to rise or go ‘“‘ out-doors,” the 
steam on the top of the piston is allowed to pass to the 
bottom through a valve, called the ‘‘ equilibrium valve,” 
and, when the piston has risen, this steamislet out into the 





condenser, and fresh steam is allowed to flow on to the 
top of the piston. 
air admitted inside it. 

This was a grand improvement upon Newcomen’s en- 
gine ; for less steam was required to do a given duty in 
pumping, and the engine could be worked much quicker, 
as no time was lost in heating up the cylinder and cooling 
it down again to obtain a vacuum. 


The time required for a stroke was simply the time the | 


steam took to flow through the passages, and the water 
to move through the pump. 

A noticeable feature in most of the models is the 
absence of anything like a large condenser or separate 


“* vessel” for condensation, as in most cases the injection | 


pipe is shown throwing its water up the eduction pipe, 
so as to meet the steam coming from the cylinder to the 











air-pump, thus making the pipe itself into the condenser. 
In Watt’s patent fof 1781, a number of very ingenious 
contrivances for converting the reciprocating motion of 
the piston into a continuous rotary motion are shown and 
described, though it must be at once freely admitted that 
none of them are so good as a common crank. 

It appears that a man of the name of J. Pickard in 1780 
took out a patent simply for the one object of converting 
reciprocating to rotary motion in a steam engine by means 
of acrank, and it has been said (but the author cannot 
say with what truth), that he was a workman of Watt’s, 
who learnt that Watt had invented such a mode, and 
then went himself and patented it; it has further been 
said that Watt would not attempt to make any terms 
with the man, and would not run the risk of a , Rec 
However, in the specification to the patent of 1781, Watt 
shows both a single crank, and two cranks at right angles, 
having connecting rods to them, to enable the two engines 
to work on .one crankshaft. ins i 


‘points of attachment of the connecting rods;” this 
would seem to be a distinction without a difference. See 
ig. 4 


ig. 4. 
The model now exhibited is a model of an engine made | 


according to Watt’s patent of 1781; it is single-acting, 
and has an open-topped cylinder with air-pump, condenser, 
and heavy balance weight on the connecting rod, to give 
the me in one direction, whilst the piston at the other 
end of the beam gives the impulse in the other direction 
by means of the vacuum then produced in the cylin- 
der; thus obtaining rotative motion. This model has 


In this way the cylinder never has any | 


These cranks are pins in | 
discs, and are not called cranks in the specifitation, but | 


been kindly sent here by Mr. E. B. Marten for exhibi- 
tion. 

The next best plan is the well-known ‘* sun-and- 
| planet” motion in which a spurwheel, rigidly fixed 
| on the connecting rod, gears into a spurwheel on the 
| engine shaft, and is kept in gear with it by a pin or 

roller behind the centre of the pinion, running in a cir- 
| cular chase or groove provided for it. Another plan of 
keeping the wheels in gear, which has often been adopted, 
| is that of a link, having one end turning freely on the 
engine shaft, whilst the other end confines the centre pin 
of the spurwheel fixed on the connecting rod. The author 
has had to make some alterations in one of these engines 
within a very few years ; it is only a ‘‘ stand-by” engine, 
but is occasionally worked, and goes very well when the 
mortice pinion has been recently regeared. Of course the 
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engine shaft goes double the speed of an engine witha 
crank. An actual engine of this type is now preserved 
at the Patent Office Museum. i 

Another form of ‘‘sun-and-planet” motion is one in 
which the ‘‘ planet” spurwheel is an internally geared 
wheel, and is kept in gear by means of a roller at the 
lower end of the connecting rod, running around an oval 
shaped cam or guide block. 

_ Another model shows a ‘‘spur planet” on the connect- 
_ Ing rod, and internal gear on the shaft. 

Then there are two forms of eccentrics on shafts, one a 
solid one, with an eccentric rod embracing it, but provided 
with rollers to bear against the eccentric to reduce fric- 

| tion Fig. 5, and theother a hollow eccentric, with the 
end of the eccentric rod fitting inside it, but provided 
with a roller to reduce friction. 
(To be continued.) 








Exectric LIGHTING IN THE Unitep States Navy.—It is 
reported that the Edison Company for Isolated Lighting is 
fitting up the United States steamer Trenton, which is to 
be furnished with 250 lamps. The system is considered 
so entirely free from danger that even the magazine 

| passages and shell-rooms will be fitted with lamps. 

AGRICULTURAL IMPLEMENTS IN INDIA.—The Revenue 

| and Agricultural Department of the Indian Government 
have been endeavouring to introduce improved imple- 
ments among the native farmers, and have distributed 83 
different kinds through the country. Reports have been 
obtained from officials in the various districts, and from 
these it appears that out of the whole number twelve only 
have attained any favour with the native agriculturists. 
These are the Kaisar plough, three varieties of Swedish 
plough, Ransome’s primitive plough, and St. Joseph’s 
| plough ; also two winnowers by Ransome and Sims, an 
American corn sheller, a four-pronged fork, and two sugar 
| mills. One of these mills, by Messrs. Manlove, Fryer, 
and Alliot, of Nottingham, is the only implement which 
has scored an undoubted success, and this seems to 
greatly due to the fact that it follows the design of the 
| old native wooden mill, iron being substituted for wood 
in the rolls and bearings with a consequent decrease in 
bulk and friction. 
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CONSTRUCTED BY THE BRITANNIA 


ON SHIPBOARD. 


COMPANY, ENGINEERS, COLCHESTER. 
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HEPBURN’S TYPE-FOUNDING MACHINE. 





The above illustration represents a type-casting and 
finishing machine, devised by Mr. John Mair Hepburn, 
of the Bauer’sche Giesserei, Frankfort-on-Main. The 
various functions of this machine are to melt the metal, 
found the type, remove the break, rub, dress, and nick 
the type, and pass them perfectly finished on to a 


wooden lath placed to receive them, at the rate of | 


about 120 per minute. At the back of the machine is 
the melting pot and piston ; the latter forces the metal 
into the mould, which we will presently describe. 
The melting pot is constructed in such a manner, that 
the piston occupies a place in its rear, the passage 
from it to the mould being an inclined plane, imme- 
diately below which the gas flame heating the melting 
pot is situated. Within the piston a conical valve is 
situated; this valve has a long stem which passes up 
the centre of the piston and hangs from a cross pin 


| somewhat higher than the level of the metal in the 
melting pot. The bottom of the piston contains the 
seating of the valve, which latter being hollow, forms 
an air chamber and causes a rapid closing which throws 
a jet of liquid metal into the mould with great force. 
This mould is constructed in such a manner that it 
will remain rigid, and sustain enough internal pres- 
sure to form a perfectly solid type. The top and 
bottom sides are formed by two cheeks of cast steel 
hardened in their working parts, and attached to the 
frame of the machine by bolts passing through 
| their sides. A steel slide is situated between these 
| cheeks, and by its horizontal reciprocating move- 
'ment pushes the types out of the mould and ad- 
| vances them through their first operation, namely, 
that of having the break removed. The opposite 
side of the mould to that formed by the centre 


sliding piece before named, is made of a vertica 
sliding side piece, which is held firmly against the 
vertical face of the mould (while the metal is being 
pumped into the latter) by an inclined plane on its 
opposite side, which fits a corresponding _ plane, 
situated on the end of a horizontal slide, and fitting 
between the platform that receives the types. The 
vertical slide receives a reciprocating movement, and 
the horizontal one is fitted with a pressure spring and 
regulating screw; in this manner these two slides 
move in harmony, the one advancing to receive the 
type as it is pushed out of the mould, in the same pro- 
portion as the other slide descends to allow of the 
type being pushed out. The matrix which forms the 
front of the mould is held in a steel box having a regu- 
lating screw on its top and side ; by this arrangement 
the exact position of the matrix is determined, as the 
bottom and opposite side of the matrix-box are acted 
upon by two suitable springs. The steel box with 
matrix is swung from its centre vertically, and is 
moved to and from the side of the mould by a lever 
having an oscillating movement communicated to it 
by an inclined plane situated on the side of the lever. 
This gives the necessary motion to the vertical sliding 
side-piece of mould as before described. The action 
of the centre sliding piece of the mould, which is 
situated between the two cheeks before described, is 
regulated by an adjustable screw, which determines 
the exact thickness of the type, and passes through a 
block situated at the end of the mould. This block is 
mounted on a pivot, so as to allow of the centre slid- 
ing piece of mould to be removed for cleaning or re- 
pairs. The simplicity of this automatic type-founding 
machine over former machines is evident when it is 
remembered that it is not necessary to alter a single 
cam when casting a whole fount. The machine having 
been once adjusted to the thickness of the letter, all 
that is required is to set the nut situated on the regu- 
lating screw, just described, as the thickness of the 
matrix determines the thickness of the type. 

The types, after having been delivered by the centre 
sliding piece of the mould on to the platform in the 
manner described, are passed from one set of cutters to 
another, which trim them on all sides. They are then 
delivered on to a wooden rail ready for use. The 
rubbing and dressing processes are thus effected by 
one cam only, acting direct on the pushers, and as 
this cam is firmly attached to the same shaft, which 
carries the cam operating the slides before named, 
all irregular working of the mechanism is precluded, 
besides which the whole machine is designed so that 
all parts are easily accessible, and any derangement 
can be observed and rectified at once. 


LANGE’S KEYLESS WATCHES. 

WE annex illustrations of a very ingenious device 
for keyless watches, by Mr. Christian Lange, of Great 
Portland-street, London, and which has for its object 
the securing of a better attachment between the 
watch and chain, and making the operation of wind- 
ing more easy. In the ordinary pattern the ring or bow 
to which the watch is attached to the chain, is fastened 
to the pendant by screws passing through it, while in 
keyless watches, sockets are formed on each side of the 
fixed based of the pendant, and the bow is sprung into 
them. This arrangement leaves the pendant free to be 
turned on winding the watch, but the fastening is 
not secure, asasudden wrench will tear the bow out 
of the recesses, and the watch will become detached. 
The ingenious manner in which Mr. Lange overcomes 
this weak point in keyless watch construction is illus- 
trated by the drawings. In the first place, the bow is 
replaced preferably by aring and pin, the latter passing 
through the pendant or knob, and screwed into a nut 
which fits into the recess on the pendant, so as to 
form a swivel, In Fig. 1, A is the case of the watch 





on which is formed a cylindrical projection a, accurately 
drilled through the centre to receive the winding 
spindle D. The end of this spindle within the case 
rests in a bearing, and is provided with a pinion d! 
between which and the inner side of the case a collar 
dis interposed ; the other end of the spindie within 
the winding knob or pendant C is squared. The end 
of the cylindrical projection a is turned down with a 
shoulder as shown, and over it is placed the cap E, so 
fitted as to turn with ease around the boss a; the 
square end of the spindle D enters a corresponding 
square hole in the cap E, and the rivet e passes 
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through both. Over this is placed the knob or pendant 
E, soldered or rivetted to the cap E. Around the 
knob is inserted a series of small platinum studs, 
which project slightly so as to give a better hold in 
winding, and it is obvious that jewels may be used for 
this purpose, and the pendant decorated to any desired 
extent. In adding this device to watches of ordinary 
construction the swivel pin B is allowed a slight end 
play, so that on pressing it, the spring by which the 
case is kept shut, is released ; this is shownin Fig. 2. 
In order to illustrate the great improvement in this 
small but important detail, we show in Fig. 3, one of 
the most approved arrangements of ordinary keyless 
watches. Here the winding spindle D, fast with the 
"omg C, is recessed at the point where the ends of the 

ow B are sprung into the holes formed in the socket 
E. It is evident that with this arrangement the bow 
can be easily detached, while the whole mechanism is 
primitive and clumsy compared with Mr. Lange’s very 
ingenious device. 








FOOT LATHES. 

On page 497 we illustrate a foot lathe conscructed 
by the Britannia Manufacturing Company, of Col- 
chester, and specially designed for use on board the 
Navy. These lathes are treble geared, in order that 
work which cannot usually be done without steam 
power may be accomplished by foot. For instance, 
they will turn a 24 in. wheel or plate, or take a half- 
inch cut off a 3 in. shaft, much heavier work than can 
ordinarily be done by such tools. They have 6 in. 
centres, gaps 74 in. wide and 6} in. deep, beds 4 ft. 
6 in. long, by 8 in. on the face, and 6 in. in depth, and 
weigh 14 cwt. There are three speeds on the cone 
pulley, 9in., 6in., and 4 in. in diameter and 1} in. 
wide. The gear wheels are ,% in. pitch and 1} in. 
wide on face. The steel leading screw is 1} in. in 
diametre by } in. pitch. Smaller sizes are made for 
torpedo boats and for places where space is limited, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The — warrant market 
was strong last Thursday and on forenoon ’Change trans- 
actions were reported at from 44s. 2d. up to 44s. 5d. cash, 
also at 44s. 4d. up to 44s. 7d. one month, the close being 
buyers at 44s. 5d. cash and 44s. 7d. one month, and sellers 
near. Business was transacted in the afternoon at from 
44s. 54d. up to 44s. 9d. cash, also at 44s. 7d. up to 44s. 10d. 
cne month, and buyers at the close were offering 44s. 74d. 
cash and 44s. 9d. one month, with sellers near. Flatness 
was the rule of the market on the following day, and there 
was a slight decline in prices. During the forenoon there 
were tranactions at from 44s. 8d. down to 44s. 54d. cash, 
also at 44s. 94d. down to 44s. 74d. one month, and sellers 
at the close were wanting 44s. 5$d. cash and 44s. 74d. one 
month, with buyers near. A little more firmness was 
shown in the afternoon, business having been done at 
44s, 5d., 44s. 44d., and up to 44s. 74d. cash, also at from 
44s, 64d. up to 443. 84d. one month, the close being buyers 
at 44s. 7d. cash and 44s. 84d. one month, with sellers near. 
There was a certain amount of dulness in the market at 
the opening on Monday, and prices declined to the extent 
of 5d. per ton, but before the close of the market 1d. 
of that amount was recovered. Transactions took 
place during the forenoon at from 44s. 5d. down to 
44s. 2d. cash, and the market closed with sellers 
wanting 44s. 24d. cash and 44s. 44d. one month, and 
buyers offering 1d. per ton under. In the afternoon 
business was reported at from 44s. 2d. up to 44s. 34d. 
cash, also at 44s. 4d. and 44s. 5d. one month, and at the 
close of the market buyers were offering 44s. 3d. cash and 
44s. 44d. one month, with sellers near. The market 
opened quiet yesterday, but there was an improvement, 
and the close showed a recovery of 1d. per ton on the pre- 
vious day’s decline. During the forenoon there were 
transactions at from 44s. 3d. down to 44s. 14d. cash, also 
at 44s, 44d. down to 44s, 34d. one month, and buyers at 
the close were offering 44s. 14d. cash and 44s. 3d. one 
month, with sellers near. Business was transacted in the 
afternoon at from 44s. 2d. up to 44s. 4d. cash, also at 
44s. 4d. up to 44s. 54d. one month, and the close was 
buyers at 44s. 4d. cash, and 44s. 54d. one month, with 
sellers near. There were some fluctuation in prices in the 
market to-day, and the close showed a decline to the 
extent cf 24d. per ton. Business was done during the 
forenoon at 44s. 5d. up to 44s. 6d. and back to 44s. 5d. 
cash, also at 44s. 6d. to 44s. 7d. one month, and at the close 
sellers were asking 44s, 5d. cash, and 44s. 7d. one month, 
with buyersnear. In the afternoon there weretransactions 
at from 44s. 5d. down to 44s. 2d. cash, also at 44s. 6d. down 
te 44s. 4d. one month, and subsequently there were sellers 
wanting 44s, 2}d. cash and 44s. 44d. one month, with buyers 
offering 4d. per ton less. A great want of animation is 
the leading characteristic of the pig-iron market, and 
there is no appearance of any improvement. Whatever 
business is being done is of very limited extent, and the 
shipping season for the Continent is now nearly at a 
close. The transactions that are reported from day to 
day are nearly all confined to members of the trade, 
speculation being at a very low ebb, and the business 
doing seems to be materially influenced by the prevailing 
reports as to production, the wages question, trade, or 
foreign politics; and according as these are considered 
favourable or otherwise, the buying and selling vary. It 
seems to be the fact that general trade is showing a de- 
clining tendency, and _yet prices are already as low, per- 
haps, as are warranted by that circumstance. Makers of 


pig iron are very much affected by the state of the 


labour market. The furnacemen who struck work at 
the Dalmellington Iron Works about three weeks since 
still remain out, and the furnaces remain damped 
down. At Gartsherrie Works one furnace has been 
relighted, and one has been blown out at Colt- 
ness, so that the number actually in operation is 
101, as was the case last week, against 114 at the same 
time last year, 105 in 1881, and 120 in 1880. Unless the 
miners withdraw their demand for an advance of wages, 
it is just possible that several more furnaces may be blown 
out in Ayrshire. The work in hand at most of the 
foundries and malleable iron establishments still remains 
somewhat considerable, but orders for the early future 
are far from being abundant. The hematite pig-iron 
trade seems to be rather steadier than it was, and the 
quotations for Nos. 1, 2, and 3 brands in the usual propor- 
tions is 47s. per ton f.o.b. at Cumberland ports. Last 
week’s shipments of pig-iron amounted to 9617 tons, as 
compared with 12,107 tons in the previous week, and 
11,781 tons in the corresponding week of last year. They 
included 1100 tons to the United States, 200 tons to 
Canada, 825 tons to India, 495 tons to France, 680 tons to 
Italy, 1855 tonsto Germany, 955 tons to Holland, 270 
tons to Belgium, and lesser quantities to other countries. 
The stock of pig-iron in Messrs. Connal and Co.’s public 
warrant stores stood at 584,983 tons yesterday afternoon, 
as compared with 586,265 tons yesterday week, showing a 
decrease for the week of 1282 tons. 

The Wages Question in the Clyde Shipbuilding Trade.— 
During the past few days there has been a state of con- 
siderable excitement amongst the workmen on the Clyde 
in regard to the wages question. The employers, deter- 
mined to effect a reduction as soon as possible, met last 
week and agreed to give notice of a reduction to the extent 
of 10 percent. It is intended that the reduction shall 
forthwith come into operation amongst the ironworkers in 
the shipyards—frame setters, platers, rivetters, &c.—and 
that it shall not take effect with the engineers till after 
the New Year's holidays. The former are already up in 
arms, and are apparently disposed to resist the reduction, 
or, at all events, determined to object to such a large re- 
duction. At one or two meetings which they have held 
they seem to be willing to compromise to the extent of 
agreeing to a reduction of 5 percent. Up till this fore- 
noon only one shipbuilding firm in the Govan district had 
given notice of the proposed reduction. 








FOREIGN AND COLONIAL NOTES. 
The Largest Locomotive in the World.—Thisis now being 
constructed in the Sacramento carriage building shops of 
the Central Pacific Railway. It will weight 73 tons, and 








have five pairs of driving-wheels. The tender will weigh 
25 tons, and the total length of engine and tender will 
65 ft. 


The Telephone during the Java Earthquake.-—While the 
eruptions of the volcano Krapatoa and the shocks at Java 
were proceeding, it was impossible to use the telephones 
at Singapore, in consequence of the noise in the wires. 
The sound was like that of a distant waterfall. On one 
line, part of which was submarine, detonations like pistol 
shots were heard. 


The Victor Emmanuel Gallery.—The covered street at 
Milan, now well known under this name, is roofed with 
glass, and completed by a large dome, round the interior 
of which runs a chain of gas lamps. The lighting of these 
lamps at a considerable elevation used to present some 
difficulties, and was always a source of risk, until an 
arrangement was made for doing the work by electricity. 
A miniature railway has been constructed close to the 
gas burners, on which runs a little electric locomotive 
carrying a wick steeped in spirits of wine. When it is 
desired to light the burners, this wick is set on fire, and 
the locomotive started on its career. It flies round, 
rapidly kindling the circle, and exciting great interest 
among the crowds that assemble nightly to witness the 
performance. 


Electric Conductivity of Sulphur.—A professor at one of 
the French lycées has discovered that though sulphur is 
an insulating material at its ordinary temperature, it be- 
comes aconductor assoon as it isheated. Its conducting 
power increases with the temperature, and at the fusin, 
point is very considerable. At 320 deg. Fahr., at whic 
point sulphur changes its physical condition and becomes 
pasty, the conducting power diminishes, but increases 
again when the substance has attained perfect fluidity. 
Similar facts have been noticed with regard to phos- 
phorus. 


Expansion of Portland Cement.—Some interesting ex- 
periments on this subject have been made by Mr. Bradlee, 
a Boston architect. Three glass bottles were filled with 
cement and closely sealed. One burst in two days, one 
in eight days, and one in ten days, proving beyond dis- 
pute the expansive power of the cement. 


Explosion of a Tunnel.—It is reported from Chicago 
that on October 21 a terrible explosion took place at the 
North Chicago Rolling Mill Company’s Works. The 
tunnel leading from the gas-house to the rail-mill ex- 
ploded, sending masses of bricks and mortar in all direc- 
tions. It was built of brick, 8 ft. in diameter, and was 
entirely destroyed. As the disaster occurred upon a 
Sunday evening no lives were lost. 


The Largest Ferry Boat in the World.—This is said to be 
the Solano, built to ply at San Francisco Harbour for the 
service of the Central Pacific Railroad. Her dimensions 
are as follows: Length of main deck, 494 ft. 8in. ; length 
of hull, 406 ft.; width over all, 116 ft. ; draught when 
loaded, 6 ft. Gin. Shehas four lines of rails, extending 
from end to end, which enable her to carry twenty-four 
passenger carriages, with locomotive and tender. 





Railways in Japan.—The National Railroad Company 
of Japan, which was formed two years ago, under the 
auspices of the Government, with a capital of 4,000,0007, 
is now constructing the main line from Tokio to Ander. 
son, the northern seaport of Japan, a distance of 450 
miles. About 50 miles of this is finished, and wil] 
shortly be opened for traffic. It is expected that the 
whole line will be finished in three years. Its terminus 
is the centre of a province where silk of high quality is 
produced for export. 


Utilisation of the Current of the Seine.—The Municipal 
Council of the town of Rouen has just decided to utilise 
the current of the River Seine as a motive force for work. 
ing the dynamo machines, which supply the electric 
light to the town. The motors will laced on the 
Pont l’Arche, whence conducting wires will go to Rouen 
and Elbeuf. <A powerful electric lamp will be placed on 
the highest point of the cathedral, at a height of about 
230 ft. from the ground ; and reflectors will divide its light 
among the different streets. 


Painting Jablochkog’ Candles.—Good results have been 
obtained in America by painting Jablochkoff candles 
with asbestos paint. It is found that the arc is much 
steadier, and the candles last longer. 


A New Invention in Ballooning.—Mr. Charles F, 
Ritchel, of Bridegport, Conn., has invented a system for 
raising or lowering a balloon at pleasure, without either 
throwing out ballast, or losing gas. The balloon consists 
of a horizontal cylinder with square ends, to which is 
attached a netting 6 ft. wide, and as long as the balloon. 
Under these is a series of canvas shutters, lapping one 
over the other, and opened or closed by a screw propeller 
worked by hand. When they are closed, they offer re- 
sistance to the air; but when they are open, they allow 
the balloon to rise. The action of the propeller gives an 
upward or downward motion, according to the direction 
in which they are revolved. 


Launch of the ‘* Chateau-Margaux.”—This vessel, which 
has been constructed in tbe yards of La Gironde, has 
lately been launched at Bordeaux. She is the first packet 
boat built as a cruiser of war, so as to conform to the re- 
quirements of the Act of 1881, and obtain the bounty 
promised by the French Government to such vessels, 
She is the property of the Bordeaux Navigation Com- 
pany, and (with her sister ship, the Chiteau-Yquem, 
which will shortly be completed) is intended to ply be- 
tween Bordeaux and New York, thus competing lke 
ably with the Havre and New York line of steamers, 
She is said to possess great speed and stability. 

Railway Doctors in Sweden.--On the State Railways in 
Sweden, there is generally a doctor for every thirty-two 
niles of line, and in this way forty-four doctors are em- 
ployed by the Government. The private railways have 
a similar system. The medical men examine all appli- 
cants for employment, and reject those physically dis- 
qualified, especially by defects of sight and hearing. They 
also give their services tu all injured by accidents on the 
line, to regular employés and their families in sickness, 
to occasional employés while engaged in service, to 
labourers in the shops who have paid the same contribu- 
tion as those engaged in working the line, and also to 
their families. Noexception is made in the cases of those 
= suffer from injury or disease caused by their own 
ault, 








Sanitary InstTituTE OF GREAT Britarn.—An _ im- 
portant meeting was held in Dublin on the 19th instant, 
to appoint the local officers and to consider the varieus 
arrangements to be made for the Congress and Exhibition 
to be held in that town by the Sanitary Institute of Great 
Britain in 1884. Sir John Lentaigne presided, and there 
was a large attendance of gentlemen representing the 
various leading societies in Dublin. A deputation from 
the Institute consisting of Dr. Alfred Carpenter, chair- 
man of the Council, Professor W. H. Corfield, chairman 
of the Exhibition Committee, Mr. Ernest Turner, and 
Mr. E. White Wallis, secretary, attended the meeting 
to explain the objects of the Institute and the nature of 
the Congress and Exhibition to be held in connexion with 
it. The deputation visited the buildings, and from 
the way that the preliminary arrangements have been 
made by the local committee there is every prospect of 
a very successful Congress and Exhibition. Sir Robert 
Rawlinson, C.B., has accepted the presidency of the 
Congress, which will open on October 14. 

TELEPHONE Procress.—-The National Telephone Com- 

any, Limited, Glasgow district, have just completed for 
Messrs. W. Denny and Brothers, Dumbarton, a very 
extensive system of telephones in their yards at Dum- 
barton, and it is perhaps the largest aud most complete 
private telephone system existing. Messrs. Denny are 
one of the largest shipbuilding firms on the — and 
besides their extensive yards have engine works, forge, 
and foundry. It will therefore be seen that their various 
departments extend over a very large area, and the ad- 
vantage of having them all connected together by 
telephone is very great. The system is arranged in this 
way. A room hs been set aside as a switch room in 
which the switch board is placed with an operator in 
attendance, similar to any ordinary telephone exchange ; 
wires from all the different departments, private houses, 
&c., twenty-two in number, run into this exchange 
and can be connected together. A wire also runs from 
the exchange to a signal cabin from which is worked 
arms on a tall signal post, and any foreman who is wanted 
can thus be signalled for. The system is giving great 
satisfaction and is likely to be feather extended to other 
departments. The operator at the exchange is kept busy 
making connexions, 
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INDIAN PUBLIC WORKS DEPART- 
MENT REORGANISATION. 
THANKs to the continued exertions of Mr. E. H. 
Carbutt, M.P., who has for so long a time so ably 
advocated the claims of the Indian civil engineers, 
this long discussed subject is, we hope, approach- 
ing a satisfactory settlement. 
In March last the Secretary of State addressed a 
despatch on the subject to the Government of 





India. In this he granted to the civil engineers im- 
proved pension rules claimable on medical certi- 
ficate, after ten to nineteen years’ service, the 
amounts varying from 1000 rupees to 3000 rupees 
per annum. Without medical certificate between 
twenty and twenty-four years’ service, the amount 
is 4000 rupees, and after twenty-five years’ service 
5000 rupees per annum. Extra pensions of 1000 
rupees and 2000 rupees a year are granted to 
superintending and chief engineers. 

Lord Kimberley also reiterates the opinion ex- 
pressed by Lord Mayo and the Duke of Argyle,* 
‘*That the position in the Department of the 
military and civil engineers should, as far as 
possible, be assimilated, and the time has, in my 
opinion, arrived when the distinctions which now 
exist in their emoluments should be removed. I 
desire therefore that in future the salaries of the 
Royal Engineer officers admitted to the Department 
shall not be supplemented by military pay proper.” 
And alluding to the favouritism which has been 
exercised towards military men, and which has 
been brought to his notice, Lord Kimberley re- 
marks : ‘‘I will only express my confidence that 
the choice of fit persons will be made with perfect 
impartiality, and that no grounds will be allowed 
to exist for such apprehensions as those which have 
been expressed. 

‘*T am not aware of any reason why competent 
civilengineers of the Department should not hold 
the office of consulting engineers for railways, or 
have equal opportunities to qualify for that position 
with ofticers of the Royal Engineers.” And as the 
term ‘‘uncovenanted,” which has so long been ap- 
plied to civil engineers, Lord Kimberley says : ‘‘ The 
term is no longer applicable to them, and should be 
dropped in India as it will be here in all official 
notifications.” 

From the above quotations it will be noticed that 
at last the heads of some of the principal points re- 
quiring attention have been dealt with. 

In September last the Government of India ap- 
pointed a Committee composed of twelve civil, two 
royal and one native engineer, to consider and report 
upon the above quoted despatch ; and also upon a 
counter proposition prepared by some of the heads 
of the secretariat in Simla. We are glad to hear 
that the Committee, which was a fully representative 
one, has declined to report in favour of the pro- 
posals laid before it by the secretariat officials, but 
have advised the Government of India to accept the 
Secretary of State’s despatch, with some few modi- 
fications, as a settlement of the much vexed ques- 
tion. We are exceedingly pleased at this result, for 
had the Committee been led away by the counter 
proposals laid before it, they would have placed the 
civil engineers in India in an entirely false position. 

No doubt all the arts of obstruction known to 
Indian ofticial life will be used to delay and modify 
the concessions so fully and so graciously made by 
the Secretary of State. But the heads of the Depart- 
ment in India (we do not refer to the Viceroy or the 
Public Works member of his council, in whom the 
civil engineers have full confidence) cannot now ven- 
ture to set aside the declared wishes of Lord Kimber- 
ley, as they did those of the Duke of Argyle and Lord 
Mayo fourteen years since. For during that period 
the civil engineers have grown to be a body which 
must be treated with respect, and who can make 
themselves heard should the Secretary of State’s 
despatch not be acted upon without loss of time in 
aspirit of fairness and good faith. We venture to 
hope, indeed, that the heads of the Department 
in India will make a virtue of necessity, and by 
gracefully yielding to what is inevitable, do all 
they can to promote a feeling of contentment 
in the Department, which cannot but tend to the 
advantage of the Government of India, who, by 
a just treatment of its servants, will, we feel sure, 
reap a rich reward. 

We congratulate the profession generally, and the 
Indian civil engineers in particular, in having 
found in Mr. Carbutt, M.P., an advocate, who has 
for years represented their views to the Secretary 
of State with such force and clearness, and who by 
the ability he has displayed has brought the sub- 
ject so far into such a favourable position. 








TINNED FISH. 
THE important and extensive industry which 
consists of preserving food in hermetically sealed 
tins is one of modern growth. Twenty years ago 





* We quote from a copy of the despatch which has re- 
cently appeared in the Indian Daily News. 





an eminent Scotch firm engaged in this business, 
sent a representative to London for the purpose 
of creating a trade with the grocers of the metro- 
polis. The result of the mission was a com- 
plete failure, and after a thorough trial it had 
to be abandoned, not a single sale having been 
effected, there being absolutely no demand for the 
goods. Now, tinned provisions often form the 
staple of a suburban grocer’s stock, and are im- 
ported into this country literally by the cargo. 
The firm above referred to, since the date of its 
first unsuccessful venture, has established a London 
branch, which does a large business and keeps em- 
ployed a considerable staff of clerks. 

Fish is one of the leading articles in the tinned 
provision trade of the present day. Canada ex- 
ported 394,489 cans of mackerel alone last year, 
and seventeen and a half million cans of lobster 
were produced by that country during the same 
period, the latter fish representing a value of nearly 
three million dollars. Ten years ago this fishery 
had no commercial importance. Canada also pro- 
duced in 1881 eight and a half million pounds of 
canned salmon, besides other kinds of fish pre- 
served in a similar way. 

Large as these figures appear they are entirely 
eclipsed by the returns of the United States in- 
dustry. To take one instance; Professor G. 
Brown Goode informs us that on the Pacific coast 
alone there are nearly thirty-one and a half million 
pounds of salmon canned, of an average value of 
about three and a quarter million dollars. The ex-- 
port of the United States fishery products is, how 
ever, comparatively small, owing to the fact that 
the home demand is greater than the supply. In 
1880 the total value of exported fish products 
amounted to 5,744,580 dols., of which England re- 
ceived 2,601,017 dols. worth, but of this quantity 
only 1,596,007 dols. represented canned fish ; 365,790 
dols. being for fresh oysters. Although the extent 
of the British industry in tinned—or as an Ameri- 
can would say canned—fish does not compare in 
extent with that of other countries, yet our home- 
packed goods have always been unrivalled in ex- 
cellence of quality. In the late Fisheries Ex- 
hibition Great Britain fully sustained her reputa- 
tion in this respect. The principal of these 
was that of John Moir and Son, Limited, of 
148, Leadenhall-street, who received, in addition 
to a gold medal, the special prize offered for the 
best exhibit of tinned goods. This firm has factories 
in London, Aberdeen, Seville, and Wilmington, 
Delaware, U.S.A. They manufacture, or rather 
‘*put up” provisions of all kinds, but their Aber- 
deen factory is entirely devoted to fish food. One 
and a half million pounds is the yearly average pro- 
duct at the Deeside establishment. Herring, salmon, 
haddock, ling, cod, and turbot are the chief fish 
used for tinning, and of these herring in its various 
forms supplies by far the largest quota. For the 
capture of this fish the company have their own 
boats. Other kinds are purchased from fishing 
firms by contract. No trawl fish are used, as those 
captured in this way are invariably more or less 
bruised and broken, and it has always been the 
special endeavour of this company to preserve the 
original shape and appearance of the fish, so that it 
may afford a sightly dish when placed on the table 
of the consumer. This is a point unfortunately 
neglected by too many of the foreign importers and 
cheaper English houses. Some of the goods sent 
for competition to the Exhibition presented an ap- 
pearance, when the tins were opened, which one 
ofthe jurors appropriately described as ‘‘ mush.” 
The mechanical aspect of this industry is confined to 
the packages in which the goods are contained. 
Messrs. Moir and Son manufacture all the tins they 
use, each branch of the company supplying its own 
demand. The sheet for the vertical part of the tin is 
cut out by shears, the plate is bent to the cylindrical 
form required, and the edge where the joint is to be, 
is grooved. These operations are performed by 
women. A man then takes the plate so bent and 
prepares and solders the vertical seam. The tops 
and bottoms are stamped out of the plate by ma- 
chinery, the disc so formed is recessed and the 
name of the firm embossed at the same time, the 
three operations being performed at one blow. The 
bottom is put into the cylindrical part by a man 
who uses a soldering pot for the operation. This 
consists of an iron stand or table which has at- 
tached to it an iron plate standing not quite per- 
pendicular to the table but with a slight inclination 
backwards. Immediately at the foot of this plate 
is a curved recess in the table or pot as it is called, 
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which is filled with solder, kept melted by a gas flame 
placed underneath. The bottom of the tin (which 
has the form of a shallow circular tray) is placed 
flat against the inclined plate, its lower edge rest- 
ing in the molten solder. The workman then takes 
the cylindrical part of the tin in his hand, and fits 
it into the bottom, he gives the whole a few rapid 
turns and the joint is made. In the firm we are 
now referring to, after the tins are so far finished, 
they are washed, boiled in a cleansing solution, 
and finally washed again. This washing and boil- 
ing form no inconsiderable part of the expense of 
preparing the packages for use, and unfortunately 
for the reputation of tinned provisions it is a pro- 
cess that in the trade is followed as an exception 
rather than as a rule; too many firms appearing 
to lavish so much attention on the outside of the tin 
in the shape of an attractive label, that they are 
apt to overlook the no less important element of 
internal cleanliness. The peculiarly unpleasant 
flavour which is characteristic of the bulk of tinned 
provisions may be almost wholly if not quite pre- 
vented by efficiently cleansing the packages before 
the goods are put in them. 

The tins are now ready to receive the fish, which 
is always packed and fastened up within a few 
hours of the time it is landed. Women are em- 
ployed in eviscerating and cleaning, and acquire 
great skill in the way they turn out their work. 
Some have considerable natural aptitude and attain 
a rapidity of working that others are never able to 
reach. A quick hand will earn 2/. a week, whilst 
an ordinary skilled operator will make 30s. in the 
same time—good wages in Aberdeen where labour 
generally is one-third lower than in London. 

The fish having been duly cleaned and cut up are 
taken by other women and placed in the tins. 
These operatives will earn about 15s. weekly. In 
busy times 300 women are employed at the Aber- 
deen factory, and all are paid by piecework. The 
tins having been filled are packed in boxes and 
carried on trolleys to the soldering machine. This 
consists of a table above which are mounted twelve 
capsina row. The caps are each placed on a vertical 
spindle, which passes through the table, and has at 
its lower part a wheel which is caused to revolve by 
an endless chain, one chain serving for the twelve 
wheels. The tins fit into the revolving caps in 
which they are placed by boys, who at the same 
time put the lid or cap in position. Above each 
cup is a spindle which is pressed on to the centre of 
the cup by a strong spring, and the tin and cap are 
thus held firmly whilst they revolve. The solderer 
now takesup the work. He carries in one hand a 
piece of solder, and in the other a hollow copper 
bolt, into the interior of which gas and air are con- 
veyed through two flexible pipes. ~The air is forced 
in by a small centrifugal fan. Combustion takes 
place in the hollow of the bolt, and as the supply of 
air and gas is uniform, the bolt is always just at the 
requisite heat for soldering. The operator passes 
from tin to tin as they revolve, pressing the solder 
to the joint. It will be seen that in this process 
it is the tin which is moved, and not the man’s 
hand as in ordinary work of this kind. The difference 
may seem unimportant, but it is the chief of the 
advantages obtained by the use of this soldering 
appliance ; and by the aid of the apparatus seven 
men and seven boys are able to close up 45,000 tins 
in ten hours, whereas in old times it used to take 
ninety skilled tin-smiths to do the same work in the 
same period of time. The soldering machine was 
introduced from America three years ago by the 
Moir Company, who expended a considerable sum 
in laying down the necessary plant. Perhaps no 
better instance could be found of the power obtained 
by command of capital, coupled with a shrewd per- 
ception of the value of a new invention. 

In making the tins only the highest grade of 
plates is used by the best English firms, and in this 
lies no small part of the secret of the good name 
the home trade has won for itself. Of course it 
requires sound provisions at first hand in order to 
produce a good article, but the way in which the 
preserving is carried out, and the quality of the 
packages, is hardly second in importance. Tins 
may be defective through carelessness in manufac- 
ture or through inferior plates being used. Some- 
times the tin employed is so largelyadulterated with 
lead as to leave a distinct black mark if rubbed with 
a cloth or even by the hand. Such plates will not 
satisfactorily stand the handling they are subject to 
in making up, and flaws will arise which in time 
will develop and ultimately lead to the deteriora- 
tion of the article packed. It is for this reason, 





and not from an economical point of view, that the 
Moir Company make their own packages. The 
solder used is another point that requires attention. 
A slight difference in the mixture will make it more 
difficult to work, and may result in the men being 
short five or six thousand tins a day. 

Kippered herrings are put up in oval tins, which 
therefore cannot be fastened by the machine. The 
great market for the latter class of goods is 
Australia, where it isin much demand, especially 
during Lent. 


Considering that not very long ago salmon was | 


worth from 2s. to 2s. 6d. a pound in London, it 
seems strange that it should have paid to tin this 
fish in Aberdeen, more especially in the face of the 
vast quantities swarming in the rivers of the 
western slope of the American continent. It is 
stated, however, that the Scotch fish is much 
superior to that of other countries, being firmer 
and richer in flavour. How far this may be true, 
or whether it is due to the superior packing, it may 
be difficult to determine, but the fact remains that 
British tinned salmon—or, at any rate, that of the 
Moir Company—commands double the’price of that 
exported from other countries. This is especially 
noticeable in India, China, and the East generally, 
where Scotch salmon alone is eaten by the well-to- 
do classes. 

To return to the process of preserving the fish. 
After the tins have been soldered up they are carried 


to another department for their contents to be pre- | 
| is estimated that the yearly consumption of ice is 


served, or ‘‘ processed,” as it is technically called. 
The ordinary system of processing, as carried on 
by the trade generally, consists in placing the tins, 
after they have been closed, into a bath of boiling 
water. When they have been subject to heat for 
some time a pressure will be set up inside and the 
flat ends will be bulged out a considerable distance. 


A pin-hole will have been previously made in the | 


top end and closed by a drop of solder. When it is 
considered that the fish has been subject to the heat 
for a sufficiently long time the tins are removed, 


and the solder melted away. The expended air and | 
steam generated will escape through the pin-hole, | 


which will be again closed immediately the steam 
ceases torush outand the pressure’has been reduced 
to that of the atmosphere. The object is to get an 
attenuated atmosphere within the tins so that on 


cooling there would be a partial vacuum in order | 
that the process of decay or fermentation might | 
| the fact that it supports a monthly trade paper, 


be checked. Occasionally the heating and opening 


of the pin-hole will have to be repeated a great | 
estimated at 20,000,000 tons, and the consumption 


number of times ; this naturally does not tend to 
improve the condition of the provisions. This was 
the original process, known as the Aberdeen 
method, first introduced into this country by Moir 
and Son. 
doned their original system and have now a new 
special process of their own which they con- 
sider a great improvement on that already de- 
scribed. We are not able to give full details 
of the new system, it being a trade secret. 





This company have, however, aban- | 


By | 
it, however, the goods are processed at a single | 
operation, the pin-hole being closed before the tins | 
are putin the hot water, and not again opened. The | 


enable Messrs. Moir and Co. to enter into successful 
competition with American makers in their own 
market. 





THE ICE HARVEST OF AMERICA. 


TuE use of ice in the preservation of food is 
carried in America to an extent quite unknown in 
this country. Not only is it employed in trans- 
porting articles of perishable nature over the long 
distance between the fertile plains of the west and 
the populated districts of the eastern seaboard, but 
in every household the refrigerator plays a most 
important part during the summer months, and it 
is only by its aid that a convenient interval can be 
had between the purchase of meat, milk, and the 
like, and their appearance at table. The climate 
itself lends great aid to the employment of ice, for 
while the summer is exceedingly hot, so that the 
palate craves for the refreshing effect of artificially 
cooled food, the winter is sufficiently severe to 
furnish plentiful supplies of ice, which only require 
to be gathered and stored to provide for the neces- 
sities of the hot months. Hence although there are 
many countries where the summer is as fervid as in 
the United States, yet the gathering and storing 


|of ice on a large scale is an industry peculiarly 


American. The business is there growing steadily 
from year to year, the annual product being counted 
in millions of tons, and requiring a large invest- 
ment of capital. In the city of New York alone it 


upwards of 700,000 tons, with an annual increase 
of 15 per cent. It is supplied from the Upper 
Hudson, upon which there are nearly 200 ice-houses, 
with a storage capacity of from 500 to 60,000 tons 
each. The total harvest of the last winter was 
3,000,000 tons, one of the largest ever gathered. 
The Kennebec River in Maine is also a favourite 
region for harvesting ice. It has the advantage of 
rigorous winters, and the supply rarely fails, while 


| the deep inlets and ponds give easy access to vessels 


and cheap transportation to domestic and foreign 
markets. Considerable quantities of ice are gathered 
along the Penobscot, the Cathance rivers, and along 
the coast, last year’s harvest from these four sources 
amounting to 1,364,500 tons. Upon the Pacific 


| Coast, ice is got at Alaska, partly at Sitka and 


partly at Kodiak. Some idea of the magnitude of 
the ice industry of America} may be gathered from 


and that the total annual ice crop of the States is 


at 12,000,000 tons, the difference being waste. 

It is evident that such an enormous mass of ma- 
terial cannot be gathered and housed without an 
organised system, and the use of special tools, while 
the shortness of the available time, and the lowness 
of the price at which ice is retailed, necessitate that 
the processes should be accomplished with despatch 
and economy. The method of conducting the 
various operations from the removal of the surface 
snow to the packing of the ice, lately formed the 
subject ofan able and interesting paper read before 
the American Institute of Mining Engineers by Mr. 


new process occupies but one-fifth the time that | W. P. Blake, of New Haven, and to it we are 


the 
hundred tins per minute. By reason of this quick- 
ness in processing it is claimed that the provisions 
preserved are firmer, they will keep 
for longer periods of time, and do not 
require to be over cooked in prepara- 
tion. The principal advantage, how- 
ever, to our mind is that the food has 
not that nauseating flavour which may be 
described as the ‘‘ tinned food flavour,” 
and which effectually prevents the ma- 
jority of people from making a satis- 
factory meal from ordinary provisions 
put up intins. These objections cer- 
tainly do not hold good in the case of 
Messrs. Moir and Co.’s products ; even 
the mackerel put up by them, and the 
delicate flavour of which is generally 
lost by the preserving process, is 
scarcely, if at all, inferior to the fresh fish. As 
we have already stated, the canning of fish forms 
only one branch of the business of this firm; 
on a future occasion we propose to treat of its 
other manufactures, which have a special interest 
from the fact that it has successfully established 
a large factory in the United States, where the 
cheapness and excellence of the raw material, com- 
bined with the special methods of preparation, 





was required by that originally pursued, and by it | indebted for the following facts and illustrations. 
Moir Company are enabled to turn out one | 


To insure perfectly clean clear ice it is not only 
necessary that the water should be pure but that 
all dust and dirt should be kept from the surface. 





This latter object is best secured by a mantle of 
snow, but this must be removed before the ice is 
cut. For this purpose, when the snow is light a 
scraper 6 ft. wide (Fig. 1) is drawn by a horse and 
the snow raked into rows, which are afterwards re- 
moved. Heavy snow requires ascraper formed like 
a scoop, so that the snow may be moved in it toa 
considerable distance. The scoop-scraper is gene- 
rally 3 ft. wide and is fitted with an iron or a steel 
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edge-plate (Fig. 2). It is also used fur clearing off 
the wind-rows of snow left by the clearing-off 
scraper. A suflicient area of ice having been 
cleared of snow a straight line 500 ft. or 600 ft. long 
is marked by means of a cord or straight edges. 
There is then traced on the ice by a hand plough 
(Fig. 3) a groove half an inch deep, which becomes 
the initial or base line of the cutting, and is followed 
by a tool called a marker (Fig. 4) provided with a 


‘lower end of which dip below the surface of the 


water. The chain is double, consisting of two 
single chains side by side, and about 5 ft. apart for 
44 in. cakes, with wooden crossbars at intervals of 
6 ft. The ice cakes as they are separated from the 


long strips are caught by the crossbars and carried 
up the incline into the building and deposited upon 
a guideway from which they can be slidden to any 
part of the building. 


The speed of the elevators 





Fic,3s. 


swinging guide. The teeth of the markers are 
placed in the shallow groove and run across the 
field, deepening the groove to 3 in. and leaving it 
yx in. wide. When one straight groove has been 
cut across the field, the guide, which had previously 
been idle, is placed in the groove already cut, and 
then the tool is drawn back across the field, making 
a second cut parallel to the first, and either 22 in. or 
44 in. distant from it, according as single or double 
cakes are required. This operation is repeated until 
the desired width of field has been traversed and 
marked with parallel grooves. Cross grooves are 
then cut in a similar manner by lines at right angles 
to the preceding, and thus the whole field is marked 
out in squares of 22 in. or 44 in. ‘ 

The next tool brought into use is the ice plough 
(Fig. 5). by which the grooves made by the markers 


~ 


are cut to a depth equal to two-thirds of the total 
thickness of the ice. The plough consists of a 
succession of curved blade-like teeth attached to a 
long beam. These teeth are so formed as to clear 
themselves, and carry the chips out of the groove 
with little resistance. 


While the ploughing is in progress, or before, a | 
channel is cut through the ice between the cutting | 


groove and the incline or elevator by which the 
blocks are raised and delivered to the ice-houses. 
This channel is cut by ploughs which are allowed 


to go nearly through the ice, and the separation is | 


completed by saws. A narrow strip of ice is then 
detached from the surrounding surface, and is then 
got rid of by being pressed down and under the 
main sheet. The channel being opened and the 
elevators in readiness, the next operation is to 
detach large floes of the grooved ice and float them 
towards the elevator. This is accomplished by first 
sawing in the grooves across the ends of the block 
or ‘‘ float” desired, separating it into pieces fourteen 
or sixteen squares wide, and twenty to twenty-four 
squares long. These are separated from the field 
on the long side by wedge-pointed ‘breaking 
bars,” and are afterwards similarly divided into 
long strips, which are floated up to the foot of the 
elevator, and then divided into cakes by men armed 
with chisel bars. 

The ice is lifted from the water by steam power 


high enough to be distributed on ways, by sliding, 


into any part of the ice-house. The apparatus is 
an endless chain working on an inclined plane, the 





| varies at different places, the highest rate within 
| the author’s knowledge being 50 blocks of 10001b. 
| each raised per minute, or 1500 tons per hour. 
| The grade of the ice runs is important, as if too 
steep the blocks will be broken, and if too slight 


there is a loss of time and labour. From 2 in. to 
|? in. to the foot is recommended as the best 
| gradient. 

The most improved ice-houses are now built 
| 100 ft. to 150 ft. long and 40 ft. wide. In storing 
| the cakes are placed so as to leave a 3 in. space all 
| around them to prevent undue wasting when they 
| are broken out in the summer season. It therefore 
| becomes necessary to break every few tiers as they 
|are laid up, by lapping the cakes over in such a 
| way that the joints are covered. In Maine the 
| cakes are cut 44 in. by 22 in. to aid in getting a 
| good form for packing ; on the Kennebec they are 
| 22 in. by 32 in., and at New York 22 in. by 
|22in. The cost of cutting ice and storing it varies 
| greatly according to the conditions under which 
}it is got. With an unlimited supply of good ice, 
| say, 10 in. or 12 in. thick, the cost may be as low 
|as 12 cents per ton. The average cost, however, 
| is nearer 25 cents. The loss by melting, evapora- 

tion, and breakage is very large, and is generally 
| estimated at 25 per cent. from the close of the 
| winter to the end of the season, with an additional 
| loss of 25 to 30 per cent. in carting and delivering 
| to customers, 








NOTES. 

| MEASURING THE Rapivs oF CURVATURE OF LENSES. 
| Ar the Physical Society, on November 24th, 
| Professor R. B. Clifton, of Oxford, president for 


| the year, exhibited a new method of measuring the 
|radius of curvature of lenses too small to be 
| measured by the spherometer. It is an ingenious 
| application of Newton’s rings. The lens to be 
| measured is placed on a plane or curved surface 
|of known radius, and put under the microscope. 
| Light of a known wave length, say that from the 
| sodium flame, is then allowed to fall on the lens, 
| and the Newtonian rings formed by it are observed. 
| The number of rings in a certain space or gap be- 
| tween two well-defined rings (say the tenth and 
| twentieth) is counted, and from the diameter of 
| these rings, the number between, and the wave 
| length of the light, the radius of curvature is found. 
| The difference of the squares of the diameters 
| divided by the wave length, and the number of 
| rings between, gives the radius of the lens. The 
| method is also useful for mapping out the sphericity 
| of alens; and Professor Clifton has also applied 
| the same principle to measuring the index of 
| refraction_of liquid films. 

An OpticaL PHOTOMETER. 

| M. Edmund Bequerel, the well-known French 
| physicist, recently brought a simple photometer, 





the device of M. L. Simonoff, before the notice of 
the French Academy of Sciences. The principle of 
this little instrument is well known, and consists in 
reducing the aperture through which the light enters 
until the entering light falling on a transparent 
screen inscribed with figures is not quite sufficient 
to let the figures be distinctly seen. The luminous 
intensities are inversely proportional to the squares 
of the diameters of the apertures, which are circular. 
The apparatus as made by M. Simonoff consists of a 
small lunette made of three tubes sliding into each 
other telescopic fashion. At one end are a series 
of apertures in movable diaphragms, which can be 
brought one by one into the line of sight. At the 
other end is the ocular glass, and in the middle is the 
screen, with figures which are illuminated by the 
light coming through the aperture. The light is 
diffused by a sheet of opal glass placed between the 
aperture and screen. The apparatus is useful for 
measuring a diffused light such as that of the sky, 
and M. Simonoff has used it for the purpose during 
a year. It has also proved useful to photographers 
in determining the length of exposure to give a 
plate with different brightnesses of daylight. 


THE ELEctRoMoTIVE Force or BATTERIES. 

The electromotive force of ‘single electrolyte ” 
batteries varies with the form of the electrodes, the 
working of the battery, and soon. It is therefore 
desirable to know its maximum and minimum values 
for a given combination. M. Emile Reynier, the 
well-known French electrician, has devised a means 
of measuring these which is worthy of attention. He 
has formed two model forms of standard cell, which 
can be fitted with different metals and electrolytes 
at will, so as to get results for different combina- 
tions. The one for giving maximum E.M.F. results 
consists of a negative electrode of copper made ina 
plicated form, and giving 300 times more surface 
than the positive electrode, which is a wire of zinc 
3 millimetres in diameter. The minimum cell has 
its positive electrode, a wire of copper 5 millimetres 
in diameter; and a hollow cylinder of zinc forms 
the negative electrode. The minimum E.M.F. is 
measured by short circuiting the cell for several 
hours, and then taking its difference of potentials. 
This reduces the products of oxidation formed by 
the air which in any case are very small owing 
to the small surface of the negative electrode. 
With cells of this sort M. Reynier found the 
maximum E.M.F. 1.072 for a couple of amalga- 
mated zinc and copper in dilute sulphuric acid 
(2 volumes monhydrated sulphuric acid to 1000 
volumes of water) to be 1.072 volts, while the 
minimum was 0.272 volts, a very considerable 
reduction. Similarly with ordinary zinc instead of 
the amalgamated in the same combination, the 
maximum E.M.F. was 0.94 volts, and the minimum 
0.194 volts. With ordinary zinc and iron for the 
copper the difference was less marked, the maximum 
being 0.429 volts, and the minimum 0.309 volts. 


Manvracturep Iron, 

The last of the certificates under the sliding scale 
that will be issued this year, shows rather con- 
spicuously the movements in the manufactured iron 
trade of the North during the present year. At the 
end of last year the average realised price of plates 
was 61. 10s.,—it has now fallen to 6/. 3s. 2d. And 
taking all kinds of iron we find that whilst at the 
end of the past year, the average realised price was 
Gl. 8s. 6d., it is now 6/. Os. 6d., so that the makers 
are now receiving about 8s. per ton less than they 
were ayear ago, though they have the relief of lower 
priced pig iron, and wages that have beenZreduced. 
At the end of last year the production was nearly 
55,000 tons monthly. Since that time several firms 
whose output was included have closed works at 
Darlington, Eston, and other parts; but that has 
been made up by the inclusion of firms once outside, 
and in consequence the production is now at the 
rate of 58,000 tons monthly. The general teaching 
of these facts is that there is less change than had 
been looked for in the manufactured iron trade of 
the North. Prices have fallen, but up to the present 
time the extent of the production continues undi- 
minished. Although the question is not raised in 
the return to which we have referred, yet it may 
be stated that there has now been a commencement 
in earnest with the steel-plate manufacture in the 
North of England. At present the output of steel 
plates is not very large, but from Consett there are 
being sent out quantities both for boiler plates and 
for ship work, and the satisfaction that has been 
expressed with these plates will lead to the early 
extension of the manufacture. It remains to be seen 
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what effect this will have on the iron plate trade, 
but as the prices of the two kinds are now nearer 
than they have been in the past, it is probable that 
within a year we may see, to some extent, a sup- 
planting of iron by steelin the northern shipbuild- 
ing trade. 


FUNERAL OF SiR WILLIAM SIEMENS. 

On Monday last the funeral rites of the late Sir 
William Siemens were celebrated in Westminster 
Abbey in the presence of a great concourse of the 
leading engineers and scientists of the country. 
The pall-bearers were Professor Huxley, President 
of the Royal Society ; Sir Frederick Bramwell, ex- 
President of the Society of Arts; Mr. Brunlees, 
President of the Institution of Civil Engineers ; 
Mr. Percy Westmacott, President of the Institu- 
tion of Mechanical Engineers ; Sir William Thom- 
son, representing the British Association ; Pro- 
fessor Tyndall, for the Royal Institution ; Mr. 
Willoughby Smith, President of the Society of 
Telegraph Engineers and Electricians, and Sir 
James Ramsden, representing the Iron and Steel 
Institute. Each of the above societies, and many 
others, were also represented by their secre- 
taries and several members of the Council. The 
Prince of Wales was represented by one of his 
grooms-in-waiting, Mr. Andrew Cockerell. The 
German Ambassador, Count Munster, was there, 
together with the Chancellor of the Exchequer, 
Mr. Childers ; the First Commissioner of Works, 
Mr. Shaw Lefevre ; Lord Bramwell, Lord Claud 
Hamilton, Mr. F. R. Pickersgill, Keeper of 
of the Royal Academy, representing the President, 
Sir F. Leighton, and many other persons of note. 
The funeral procession, as it left the residence of 
the deceased, included Dr. Werner Siemens, Mr. 
Carl Siemens, Mr. Frederick Siemens, Mr. Arnold 
Siemens, Captain Oldekopp, of the German Imperial 
Navy, Mr. John Laird, Mr. Alexander Siemens, 
Mr. Loeffler, Mr. Julius Siemens, together with 
many ladies from the different branches of the 
family and with other friends. The mourners were 
met at the entrance to the Abbey from the Dean’s 
Yard, by the official procession, which followed them 
through the cloister to the canons’ door in the 
south aisle of the Abbey. The clergy present were 
the Dean, Archdeacon Farrar, Canon Prothero, 
Canon Duckworth, Canon Rowsel, the Reverend 
Flood Jones, precentor, and the Reverends J. H. 
Cheadle and E. Price, minor canons. At the con- 
clusion of the ceremony a procession was formed to 
accompany the remains to the cemetery at Kensal- 
Green, where they were laid in a grave beside that 
in which the mother of Lady Siemens is interred. 


AMERICAN Patent Law. 

Recently the owners of the Gramme patents in 
America brought an action against the Arnoux and 
Hochhausen Electrical Company for the infringe- 
ment of their rights. The defendants pleaded that 
the patent was invalid because, prior to the grant- 
ing of the United States patent, the invention had 
been protected in Austria, and that the Austrian 
patent had now lapsed, and consequently the 
American patent had also lapsed. They likewise 
pleaded that the patent was invalid because it was 
issued for seventeen years, a longer period than the 
Austrian patent could possibly be kept in force. 
The Court found that the application was made to 
the American Patent Office on August 17, 1870, 
and that the final fee was paid on October 2, 1871 ; 
that on December 30, 1870, an Austrian patent was 
granted for the same invention for one year only, 
and this was renewed year by year for ten years, 
when it was allowed to drop; and that no mention 
was made of this patent in the oath delivered to the 
United States Patent Office. Following the decision 
in Bate Company v. Gillett, the Court held that the 
United States patent dated from the time it was 
issued and not from the time of the application, 
and that therefore the Austrian patent was anterior 
to it, and that as an American patent expires simul- 
taneously with any foreign patent in existence prior 
to it, the plaintifis’ patent became void when they 
failed to maintain their rights in Austria. Upon 
the question as to whether the Austrian patent 
expired at the end of the first or the tenth year, 
and whether the want of mention of its existence 
invalidated the American patent from the be- 
ginning, the Court did not find it necessary to 
pronounce judgment. This decision, like the pre- 


vious one cited above, is liable to be reversed on 
appeal to the Supreme Court, but in the meantime 
the Patent Office accepts them and makes its rules 
in accordance, and requires that each United States 





patent shall be limited on its face by the term of 
any foreign patent granted at any time prior to the 
grant of the United States patent, no matter how 
long previously the application may have been 
filed. It further states that if patents are not so 
limited they are void. The best way to avoid 
difticulties of this kind is to apply for European 
patents on the same day, or after, the American 
patent is granted, and if this be not practicable the 
dates and numbers of all patents must be given in 
the oath accompanying the United States applica- 
tion. 








FOREIGN TECHNICAL LITERATURE. 

THE Journal des Travaux Publics (Paris, November 1) 
reproduces a memorial addressed to the Minister of 
Public Works by the Boulogne cement manufacturers, 
praying that contracts at present in force between the 
Government and French firms may be extended for a 
year, and that in future no foreign manufacturers 
should be admitted to compete for Government con- 
tracts, as long as any French firm is willing to take them 
at the estimated price. The Journal supports this de- 
mand in the modified form of a proposal that English 
contractors should be handicapped, and that an offer of a 
certain price on their part should be considered as 
corresponding to one of a higher price (in a certain 
fixed proportion) on the part of a Frenchman. 

The American Architect (Boston, October 13) pub- 
lishes a probable explanation of the origin of the tire 
which destroyed the Pittsburg Exhibition. It appears 
that Mr. Warner, an aéronaut, who was to make an 
ascent from the grounds, spent the day before the fire 
in repairing his balloon, and in re-varnishing the canvas 
of which it was made with boiled linseed oil. He 
selected the boiler-room as the most convenient place 
for his work, and when it was finished, rolled up one 
balloon, and put it aside. It is supposed that the 
warmth of the room, the rolling together of the canvas, 
and the fact of the oil having been boiled, all contri- 
buted to produce spontaneons combustion of the mass, 
which was of course rapidly communicated to the other 
contents of the building. 

Le Génie Civil (Paris, October 15) describes and 
illustrates an automatic tug-boat, designed by M. 
Perrin, a mining engineer, which utilises the force of a 
descending stream to reascend it, having a submerged 
chain orcable, the other end of which is fixed at the point 
to which it is desired to ascend. The cable is wound 
upon a drum, fixed upon an axle, on which are mounted 
two motor wheels, 6 ft. 6 in. across and 10 ft. 6 in. ex- 
terior diameter. The current acting on the paddles of 
these wheels causes the axle to revolve, and wind up 
the cable in the contrary direction, and the boat thus 
pulls itself up stream. All the parts are separable, 
and can be easily transported. In a trial made on the 
Seine, where the velocity of the surface current was 
about 225 ft. per minute, the vessel ascended the stream 
at the rate of 27 ft. per minute, carrying ten persons, 
and a load of about one ton. 

The American Machinist (New York, November 3) 
describes and illustrates the standard locomotive of the 
Northern Pacific Railway. It is designed especially 
for the heavy main line work, and is equally suitable 
for passenger or goods traffic. When in working 
order, the total weight is 83,800 lb., of which 54,350 lb. 
rests on the driving wheels. These are of 3 ft. 2 in. 
diameter outside tyres. The cylinders are 17 in. by 
24 in. The special feature about this engine is the 
boiler, which provides no less than 1335 square fect of 
heating surface. There are 16 square feet of grate 
area, and the firebox gives 117 square feet of heating 
surface. It is expected that these dimensions will 
allow the engine to work easily and economically, 
without the injury to sheets and tubes which results 
from a continual forcing of the fire, in order to keep 
up steam, when the cylinders are out of proportion to 
the steaming capacity of the boiler. 

La Houille (Paris, October 28) gives the first place 
in its pages to a letter from a coal consumer, followed 
by a leading article commenting upon it, both referring 
to the ‘‘ patriotic” agitation in favour of using only 
French products. The correspondent points out that 
if manufacturers, iron-workers, &c., are to use only 
French coal, thesupply will be inadequate to the de- 
mand, prices will rise, and the eaedy feeble indus- 
tries of France will be further burdened or checked in 
their competition with foreign rivals. He attributes 
the troubles of the present situation to the commercial 
treaty with Germany, enforced by the latter nation 
after the war. La Houille points out, in reply, that 
many coal mines are unworked for want of capital ; 
and attributes the general torpor of French trade to 
want of protection against foreign competition, high 
rates of transport charged by the railways, in conse- 

uence of unfavourable terms imposed upon them by 
vernment, and the excessive demands of the work- 





men, often enforced by strikes. Nor does it see any 
prospect of improvement in any of these respects, 


The Revista de Engenharia (Rio Janeiro, Septem. 
ber 14) contains an article by Dr. Paul Ferrand on the 
iron industry of Brazil, from which it appears that this 
industry is in a very undeveloped condition, chiefly 
from want of means of communication. The country 
is very difficult, and everything has to be carried upon 
mule back. It is therefore necessary that all the 
apparatus should be as simple as possible, utilising 
materials which can be obtained upon the spot. The 
ore is abundant ; it lies near the surface, and can be 
had for the cost of working it. It is of two qualities. 
The first is friable, and very easily worked; it con- 
sists of 84.9 parts of iron, 9.2 of oxide of manganese, 
1.9 of water, and 4.1 of quartz. The second is com- 
pact and hard, but much richer, consisting of 99.1 
parts of iron with traces of manganese, to 1.1 of 
quartz, It costs about 400/. to establish a furnace 
such as is used in the country, and from 100/. to 200/. 
more to purchase forest land suflicient to supply it 
with fuel. 

The Mining Record (New York, October 20) quotes 
from the Railway World some interesting figures show- 
ing the comparative amounts of capital invested in 
railways in Great Britain and the United States, and 
the returns on the same : 


Great Britain. United States. 
es 5 13,329 


Miles open 18,457 
£ £ 
Total cost 767,898,750 1,379,132,872 
Share capital 263,574,028 691,215,638 
Expenditure... 36,170,436 91,934,767 
Passenger receipts... 28,796,813 40,428,115 
Freight ne ; 37,740,315 101,573,249 
Miscellaneous 2,839,996 12,369,747 
Percentage of net 
earnings ... 4.73 4.5 


It appears from these figures that the cost per mile of 
British railways is more than three times as much as 
American lines, but that their proportionate earnings 
are a little higher, owing to the greater traffic. While 
the British mileage is only about one-sixth of that of 
the States, the goods receipts are more than one-third, 
and the passenger traffic more than half. 





Mr. J.T. Dodge, division engineer of the Northern 
Pacific Railway, writes to the Railroad Gazette (New 
York, September 28) a letter giving some particulars 
of the crossing of the Rocky Mountains by that line. 
The lowest pass available was the Mullan Pass, which 
is about 5774 ft. above sea level; but a tunnel 3850 ft. 
long is driven through the mountain at an elevation of 
5548 ft. above the sea. The maximum gradient em- 
ployed does not exceed 116 ft. in the mile. On the 
eastward slope very great difficulties were interposed 
by the large and deep valleys running down from the 
mountains ; and it was often necessary to make long 
detours in order to avoid them, and save costly engi- 
neering works. In one place, by lengthening the line 
3000 ft., the cost of construction was reduced by 
50,000/. 

The summary of accidents in the United States for 
the month of August is now published, and gives a 
total of 144 accidents, in which 42 persons were 
killed, and 136 injured, which is an increase of five 
accidents, as compared with the same month of last 
year, ‘The month of August is always especially 
prolific in accidents. 


The Iron Age (New York, October 11) gives its usual 
quarterly report of the condition of the blast furnaces 
of the United States. It is as follows : 





| July 1, 1883. | October 1, 186. 


Out. | In. | 








In.: | Out. 

Charcoal. 11 | 139 | Jor | 145 
Anthracite ... ..| 124 | 107 122 | 110 
Bituminous... .... 108 | 116 | 114 | 110 
Total ... 343 | 362 | 340 | 365 





The total weekly capacity of the furnaces in blast on 
October 1 was slightly less than that on July 1, the 
difference being 1551 tons; but on the whole there is 
little change in the situation. The number of charcoal 
furnaces in blast is considerably less than that of the 
three preceding years. 

The same paper reports the formation of a company 
of Philadelphia and Boston capitalists, to utilise the 
vast quantities of waste coal, or culm, accumulated in 
the Lehigh coal region, for the evaporation of brine. 
The Lehigh Valley Company have offered ground for 
the construction of enormous salts works, acceptingthe 
removal of the culmas remuneration; and the brine is to 
be brought in pipes from the new salt wells of Western 
New York. As this, however, is a distance of 200 
miles, the scheme is not considered likely to be a 
commercial success. 
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: plete specisication). | | Fouche, 5147 | Harries. 5183 | Muspratt and || 2691 Young. | tures et (Kimbal). 
5498 | Dutton. Partly Lewis.| Bicycles. Fisher, & | 5148 | Glaser | Eschell- | 2693  Meginn. | Appréts de} 4632 | Burgess. 
5499 | L. Rogers, Putney. | Gloves. Wright) (Traube). } mann, 2710 Groth Tarare). 4685 | Boult 
Surrey. : 5112 | Gibbs. 5150 | Groth 5184 | Watson | (Nicolaus).] 2944 | Watt. (Ring, 
5500 | Abel. Brandt. Production of mineral phosphates}; 5113 | Bull. | (Schumacher | (Swift). | 2711 | Groth(Cunze).{ 2990 | Johnson Callahan, 
from the slag resulting from)) 5il4 | Legget. 3153 | Schisgall. 5185 | Oidershaw. 2771 +«=Abel(Harrass | «Crespel * Pindar, & 
Thomas's dephosphorising process, | 5115 | Woakes. 5154 | Brown. 5186 | Lake || 2787 | Kincaid, | Bros. and Morrison). 
550 F &e, ’ 5116 | Maclean. 5155 | Alexander | (Neustadt). 2790 | Thompson | Martin), | 4746 | Boult 
pa - Rime ggg 4 oom eutee ee... ton 5117 | aw ail a peond | —. (Marcus). 1 3080 | Rose. | __(Yeagley). 
\. 2 . § wards | omas. os 
ee ~~ o an Ryssel- | Telegraphic and telephonic apparatus.} 5118 — and | js ennai 5190 | — I1.—Sealed November 27. 
q oully. 5157 $0) 5191 | Theaker. —— — : - 
5504 | F. , > ae Oak- | Electrical cut-outs. 5119 Woodcock & “ "Giveenes- 5192 | Richards. me. | ‘Meme No. | N N | N 
ands, Middlesex, | _ Webster. | Becker), 5193 | French. k “ la — NO. | aes 
5505 | E. Drew, London. Obtaining volatile hydro-carbons!| 5120 Wirth 5158 Pa ms 5194 | Reid and 
5606 | A.C. L. Weigel wanufaetare 7 erate Weve. || ne ee |"Thomson. || 3883 | eawards | 290 | Lampen, _| 2816 | Appleyard 
ke 5 % " - | — ——— — se otu . A ’ 
Brighton. | | |  (Boreau). | 27 Taylor. | Appleyard, 
5507 | J. J. Coleman, Glasgow Mechanically cooling | INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF || 2661 | Brockie, 2743 | Willard. | and Long- 
5508 | B. C. Scott, St. James,) Mechanism for =~ : the receipt || COMPLETE SPECIFICATIONS. i bon — 2751 | — and p shaw. 
5509 | B. Seine, France, a wie Ge public vehicles, &c. || For Particulars see Corresponding Numbers in Listsoy | | Geen. 2752 | wae a + ll 
Denbigh, | Applications for Patents. || 2684 | Wild. | Strother, } 2949 | Johnsen 
5510 | J. Dizon & M, Waddle, Automatic detaching and safety | = onl ene So 
yth, E. Marshall,| attachi or ’ boats. | | i 5 nson. 2755 | Williams. ertemps 
North’ Shields, and oo PS No. Name. No. Name. No. Name. | 2690 | — and 2766 | Partridge. m. —_ , 
R. Dawson, Blyth, ———| | Robinson. | 2768 | Lake (Ball). | 2955 
Northumberland. | 1883 | 1883 | : 1883 | 2694 | Boult 2769 | Lake | (Studer 
5511 | Edwards. Bailac. | Cigar-holders, cigarette-holders, &¢. || 5423 | Gedge 5432 | Hildesheimer} 5455 | Pitt | | | _ (Dietrich). | (Menges). } 2975 | cz ? 
5512 | J.B. Eades, London. | Construction of ship railways, &c. || _,.. | - Angell). (Nister). | _ (Nishwitz). 2696 | Fe _ 2793 | Gedge 3009 | Carter. 
5513 | R. Evans, London. Flues and refuse appliances. | 5431 | Thompson 5447 | Jackson. 5476 Allison | 00 | (Berthe, 3021 | Phillips. 
5514 | A. P. Dickinson and J.! Looms for weaving. | | (Cumnver).} 5453 | Allison | (Wilson). || taMeCord). | Wulvéryck,| 3240 | Clark MBlitz). 
Conlong, Blackburn, | Rh (Gilman). | 5497 | Hornby. } 2714 | Jackson. | & Servas). | 3505 | Graham. 
515 Lake. Viynon et Cie., Manufacture of colouring matters, 5666 | Oiiben. | 2722 | Sellon. 3654 | Roman. 
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No. | Name. | wx. | Name. | wo. | Name. 











1883 | 1883 | 1883 
3755 Webb and 4158 | Firth. 4431 | Pieper 
_ | Webb 4291 Andrew, (Dunkel 
3791 | Clark 4293 | Musgrave. und Cie.) 
| (Shortt). { 
FINAL SPECIFICATIONS FILED. 
Nov. 17, 1888. Nos. 2473, 2478, 2480, 2482, 2483, 2484, 2487, 2492, 


a 2504, 2514, 2604, 2939, all of the year 
2505, 2506, 2510, 2511, 2515, 2516, 2518, 2539, 


” 19, ” 
2541, 3202, all of the year 1883. 

» DD 2375, 2529, 2573, 2625, 2881, 3073, all of the year 

oo 91, o» 2815, 2517, 2523, 2524, 2526, 2530, 2531, 2585, 
2540, 2542, 281, 2552, 2588, 2596, all of 
the year 1883. 

»» 22, 2537, 2547, 2549, 2554, 2555, 2557, 2558, 2559, 
2562, 2568, 2564, 2565, 2570, 2578, 2580, 
2597, 2623,2726, 2808, all of the year 1883. 

= ae 2568, 2574, 2575, 2577, 2579, 2582, 2584, 2590, 


2595, 2873, all of the year 1883. 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 




















N. Name. No. Name. No. Name 
1880 : 1880 1880 | 
4630 | Wright. 4677 | Henley. 4713 | Von Naw- 
4631 | Chapman. 4678 | Hindle. rocki 
4634 | Jobson. 4684 | Constantine, (Rémpler). 
4635 | Barr. 4685 | Ford. 4714 Tall. 
4636 | Lake 4686 | Biddulph. 4716 Edwards 
gute 4688 —— | (Steuer). 
4638 lien. (Wohlers). | 4717 | Lake 
4639 | Hanson. 4690 | Dickinson. | Juilliard). 
4640 | Haddan 4691 | Osborne, 4720 | Forbes 
(¥ Fargas, Mathew- (Huestis). 
Y Corvera, son, and | 4723 Howden and 
and Guild. Hill. 
Y Veciana)} 4695 | Lake 4726 | Gubbins. 
4641 | Lusher. (Mathieu &] 4728 Pitt 
4642 | Thomas. Tremeschini) | (Robins). 
4648 | Robson and | 4696 | Girdwood 4729 Pitt 
Herdman. | 4699 | Kesseler | (Robins). 
4656 | Thompson (Zeyen). 4730 | Stuart. 
(Renchard | 4701 | Bonneville 4731 Stuart. 
& Renchard (Schutten- | 4732 Williams and 
4657 | Eavestaff. bach). Sangster. 
4658 | Hughes. 4702 | Engel (Loe- | 4734 Harfield. 
4661 | Downie and wenthal). | 4735 | Brown. 
Lotz. 4703 | Heppenstall. | 4736 | Mills 
4662 | Ballian. 4708 | Jones and (Minck and 
4663 | Deheer. Jones. Quenstedt). 
4665 | Lake 4711 bel 4739 Newton 
(Kirkwood). (Thieben). (Desruelles) 
4671 | Clark, 4712 lark 4740 Blumenberg. 
4675 Lloyd and (Hubbard). 
) Lloyd. 





II.—Through Non-Payment of the Seventh Year’s Stamp 




















Duty of 1001. 
No. | Name. No. Name. No. Name. 
1876 1876 1876 | 
4363 | Alexander 4384 | Gillott. 4421 | Pryse. 
| (Du M 4392 Watson. 4425 Scott. 
4366 | Mitchell. 4404 Smith. 4432 Burrell. 
4369 | Newton 4419 | Dodgshun, 4435 Dewhurst. 
(Labarthe, Dodgshun, | 4436 Timperley & 
Guillemare, Dodgshun, Gillibrand. 
| & Pallas). Bryden, & | 4448 | Coats 
4377 | Moore. Wilkinson. | (Conant). 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 



































No. | Name. No. Name. No. | Name. 
1880 | 1880 1880 
4794 | Lake 7 Jennings and] 5206 Allison 
| (Lehmann) Brewer. (MacNicol). 
4806 | Stainton. 5362 Churchill. 4856 Crook. 
5241 | Worrall, 4843 Moore. 4890 Osgood and 
| Lawrence, | 4977 Watson. | _ Monroe. 
; and Lea. 4990 Bruce. 4889 | Lafargue. 
4815 | Nussey and | 5003  Pfleiderer. 4902 | Lyall. 
Leachman.} 5088 | Manwaring 4996 | Walker. 
4822 | Henderson (Partly 4886 | Hopkinson & 
| (Guiguet). (Marsh). | Muirhead 
| (Unregis- 
| \ tered). 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 





| | 
No. | 














| 
No. | Name. No. | Name. Name. 
1876 | 1876 | 1876 | 
4562 | Hadfield. 4579 | Thomson & f 4515 | Abel 
H | Porteus. (Pintsch. 
| Unregis- 
tered). 





PROLONGATION OF LETTERS PATENT.—NOTICE OF HEARING. 
Tuesday, the 5th day of February, 1884, at half-past ten o’clock 

a.m., has been fixed for hearing the matter of the petition of E. J. 

Bailey, East Dulwich, Surrey, for a prolongation of the term of 

the Letters Patent for apparatus for registering or indicating 

figures or numbers, &c. No, 950 of 1870, 

NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 

AND MEMORANDA OF ALTERATIONS, 


J. J. Sachs, Manchester. ‘‘ Production of roller surfaces for 


printing, stamping, or embossing.” No. 1909 of 1880, No. 266 of 1881, 
and No, 1166 of 1882. J. Sachs and G. R. Hugon have applied for 
leave to file disclaimers and memoranda of alteration of certain 


intending to oppose any such application must leave particulars 
in writing of their objection with the Attorney or Solicitor- 
General’s Clerk of the Patents, at Room No. 549, in the Royal 
Courts of Justice, London, within twenty-one days from the date 
of the London Gazette in which this notice is published. 

M. R. Ward, London. ‘Tram, rail, and road cars and other 
vehicles, and in machinery for driving same by electricity.” No. 
539 of 1883. R. Ward has applied for leave to file a disclaimer 
and memorandum of alteration of certain parts of the specifica- 
tion and title of the said Letters Patent ; any person intending to 
oppose such application must leave particulars in writing of their 
objections, &c., with the Attorney-General’s Clerk of the Patents, 
at room No. 549 inthe Royal Courts of Justice, London, within 
twenty-one days from the date of the London Gazette in which 
this notice is published. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING NOVEMBER 24, 1883, 
Abstracts marked with a * relate to applications not pr 
with. The number of Views givenin the Specification Drawings 
ts stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 
here Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of rs may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, i 
=— of price and postage, and addressed to Mr. H. READER 
CK. 


1221.* 


iat 








Torpedoes Used in Warfare: A. J. Boult, 
London. (A. Weeks, Minneapolis, Minn., U.S.A.) [(4d.]—Re- 
lates (1) to a marine torpedo socket adapted to be fired from a 
detaching davit which serves to give initial direction to the socket, 
(2) to fspar re yg operated by,a windlass, and (3) to a floating 
torpedo adapted to be fired by being run upon by the enemy. 
(March 7, 1883). 


1516. Coffee Roasters: G. H. Pfeifer, Freiberg, 
Saxony. [4d. 5 Figs.|}—The axis of a sheet-iron drum consis’ 
of a hollow cylinder of sheet iron, in which a steel rod previously 
heated to a red or higher heat can be inserted. (March 22, 1883). 


1534, Looms: J. Hodgson and 8. Greenwood, 
Brearley, Yorks. [6d. 2 Figs.|—The chain barrel is made 
separate from the boss of the star wheel, and ratchet teeth are 
made on the adjoining faces of the barrel and boss. A lever is 
connected to a groove in the chain barrel for throwing it in or out 
of gear, and near the bottom of the loom to a bell-crank lever 
working on a stud. The other end of the bell-crank lever is con- 
nected to a rod secured to a shaft working in bearings in the breast 
beam. A hook is secured to the shaft which catches over the 
weft fork lever, so that when the weft breaks this lever releases a 
catch and operates the hook, rods, and levers so as to disengage 
the chain barrel from the star wheel. (March 24, 1883). 


1575. Electro-Magnetic Printing Telegraph Ap- 
poentne: W. P. Thompson, Liverpool. (H. Van Hoeven- 

rgh, Elizabeth, N.J., U.S.A.) (8d. 6 Figs.J}—Referring to the 
illustration, the transmitting battery is ted by conduct 
and contact springs to the lever 9, and a shaft carrying a contact 
wheel 11, and also an insulated contact wheel 12 connected to the 
other pole ofthe battery. Each of these contact wheels is pro- 
vided with a series of seven equal notches equal in length to the 
seven projections formed. Two contact springs bear against these 
wheels, and are attached to the line and return conductors as shown. 
Each spring thus alternately makes contact with one wheel whilst 
the other spring is in contact with the other wheel, transmitting 
14 electrical pulsations for each revolution. By depressing one 
of a series of fourteen outer buttons, the lever 9, which is rigidly 
connected to the shaft carrying the contact wheels, can be stopped 
at any one of these contacts. By depressing one of a series of 
fourteen inner buttons a stop comes in contact with the spring 8 
breaking the electric circuit and stopping the arm 9 at an inter- 
mediate point to the other fourteen buttons, as shown in the 
illustration. A switch for bringing different instruments into 
unison is provided ; it stops the arm 9 at the zero position until 
the switch is manually returned to its/previous position, and 
should be in operation when the instrument is not in operation. 
The alternating currents sent from the transmitting instrument 
pass round the electro-magnets 78 and 49, the armature 55 being 
caused to vibrate to and fro and control an anchor escapement 
or scape wheel actuated by clockwork. The scape wheel arbor 


YS 











carries a wheel having bevelled teeth, andalso a type wheel, which 
can be revolved slightly independently of the arbor. The line 
current also passes through the electro-magnet 42, causing it to 
attract its armature and make a contact as shown, and at every 
cessation it falls back and makes another contact. When at- 
tracted it completes a circuit from the battery 70 through the 
magnet 73, which is arranged to operate its armature only when 
traversed by currents of long duration caused by the permanent 
excitation of the magnet 42, produced by depressing one of the 
outer series of keys in the transmitting apparatus. If one of the 
inner series of keys be depressed the line circuit is broken, and 
consequently the armature of the magnet 42 being no longer 
attracted, a circuit including the battery 90, magnet 73, battery 70, 
and magnét 93 is completed. The magnet 93 operates a lever 112, 
which operates a bent lever having a bevelled end. This end is 
caused to bear against the bevelled teeth of the wheel on the scape 
wheel shaft, aa rotate it through the angle subtended by one 
character. The magnet 73 ig these two cases causes its armature 
to bring the platen carrying the band or tape in contact with the 
type wheel, and in its backward movement it advances the band 
or tape. The unison device for the receiver consists of a lever 
detent swinging under slight friction between the two stops, and 
carrying a trip piece by which, when the lever is operated, the 
type wheel can be brought to zero. (March 28, 1883). 


1681. Process and Apparatus for Utilisin: 
Exhaust Steam of Steam Engines: A. J. Boult, 
London. (D. Renshaw, Braintree, Mass., U.S.A.) [6d. 
3 Figs.|—A portion of the water is taken from the boiler and sub- 
jected to the cooling action of the atmosphere, and the water is 
then forced by a pump in contact with the exhaust direct from 


the 





parts of the specifications of the said Letters Patent; any person 


the engine, and by means of an injector supplied with superheated 





steam from the boiler, the whole is forced back into the boiler. 
The exhaust steam is through a superheater before coming 
in contact with the water in the injector. (April 3, 1883). 


1699. Roof Lamps for Railwa: Carriages : a 
Hinks and F. R. Baker, Sirmingham. (2d.]}—The ae 


is supported in its case by spring tongues forcing it against one 
side of the casing. (April 4, 1883). 

1708.* ToyCannon: H.J. Allison, London. (4. Le 
Meunier and La Société A. Bain et Heude, Paris). [2d.)—The 
hydrogen, from a teeny td generator from which the gas escapes 
by a small tube, passes through the trunnion which forms a tap or 
revolving valve, so as only to allow the gas to pass when the 
cannon is lowered. This mixes with the air in the cannon, and is 
exploded by alight. (April 5, 1883). 


1711. Fleece - Dividing Attachments to Carding 
Machines: H. J. Had London. (J. S. Bolette, 
Pepinster, a. (6d. 1 Fig.]—The fleece-dividing attach- 
ment is provided with dividing blades which cross each other 
between the dividing sleeves and receive an independent to-and- 
fro motion in the direction of their length with a speed different 
from the circumferential speed of tbe dividing sleeves. Two 
special sleeves are provided for keeping the travelling blades 
close against the dividing blades. A stretched steel blade mounted 
on oscillating levers is employed for introducing the sheet of wool 
into the divider, (April 5, 1883). 


1715. Apparatus for Drying Excreta, Urine, and 
other Substances, &c.: J. M. jhe Pa (6d. 
3 Figs.]—Worm scrapers attached to revolving shafts within two 
horizontal iron cylinders are employed for keeping the internal 
surface of the cylinder clean and free from accumulations of 
drying excreta, The gases given off are carried to a combustion 
chamber, where they are mixed with highly inflammable hydro- 
carbon vapours. (April 5, 1883). 


1716." A tus for Preneites Tricycles and 
Hand Paddle-Wheel Boats: W. Brierley, Halifax. 
(R. Perl and F. Teschek, Vienna). (2d.]—Endless steel bands 
pass over discs secured to road or paddle-wheels, the radial pins 
on the discs pag@sing into holesin the band. The band is operated 
by catch checks united by twolevers and a crossbar, the crossbar 
being operated to and fro. (April 5, 1883). 


1720.* Packing and Preserving Butter, &c., and 
Packing-Casing Employed therefor: G. Partridge, 
London. [(2d.}—Consists in packing such provisions in air-tight 
receptacles. The lip of the receptacle is provided with an external 
flange having its underside more or less inclined, and the lid is 
made with a deep innerannular rim. Any suitable packing may 
be employed. (April 5, 1888). 

1723.* Machine Hammers and Apparatus for 
Actua the Same: F. C. G , Berlin, (J. Frélich, 
Diisseldorf, Germany). {4d. 10 Figs.}—An intermediate motor 
consistin of s oylinaer connected tothe machine hammer by a 
pipe, and a piston is connected with the motor engine so that the 
air contained in the cylinder will on the movement of the piston 
be expanded and compressed. The cylinder is provided with 
safety valves. (April 5, 1883). 

1727.* ufacture of Ice, &c.: W. R. Lake, Lon- 
don. (S. B. Hunt, New York, and F, E. Pinto, Brooklyn, 
U.S.A.) [2d.]—Consists essentially in the employment of dry at- 
mospheric air under pressure by means of suitable apparatus. 
(April 5, 1883). 


1735.* Gasand other Lamp Glass and Smoke Cap 
Holders: S. Falk, London. (2d.)—The ends of the arms of 
a glass or globe holder are extended and formed with a recess, so 
that the edge of the smoke cap is retained thereby, the arms being 
sprung open to introduce the efige of the cap. (April 6, 1883). 


1741. Construction of Flywheels and Pulleys for 
Rope Driving : . Hargreaves and R. Harwood, 
Bolton, (6d. 11 Figs.|—The rim is made of bars of wrought 
iron or steel rolled to a suitable section and provided with one or 
more grooves in a ring, the outside of each ring being provided 
with a vertical circular flange extending inwardly which is utilised 
for securing the segments together as well as supporting them 
on transverse T irons. The rings may be made in segments and 
are arranged to break joint, being put together without either 
bolts or rivets in the transverse joints. Uprights of T iron braced 
or stayed with T irons, placed back to back and secured with bolts 
or rivets, are employed for supporting the rim. The grooved rim 
or rings are divided in the centre of a groove. (April 6, 1883). 


1745. Electric Lamps and Appliances Connected 
therewith: F. H. Varley, London. (6d. 3 Figs.j—Arc 
lamps: This relates to lamps in which the electrodes are flexible, 
being constructed according to Patent 2776 of 1882. Referring to 
the illustration the flexible carbons A wound upon rollers are 
nage over conducting rollers or guides B, and are controlled 

y worm and pinions C actuated by suitable contrivances. These 
lamps consist also of ‘‘(1) a magnetic regulator for determining the 





length of the arc; (2) an arrangement for centralising the are by 
means of a thermostat or variable resistance ; (3) a driving train 
of clockwork controlled by an electric current to regulate the 
feed ; (4) an automatic propeller in which the current passing 
through the lamp determines the rate of feed ; (5) the combina- 
tion of these various devices for regulating the rate of feed and 
likewise the potential, a quantity of the current passing across 
the carbon poles ; (6) the provision of a casing for extinguishing 
the combustion of carbon when the current is not passing.” These 
are not further described in the specification. (April 6, 1883). 


1746. Velocipedes: A. J. Bricknell, London. [éd. 
2 Figs.}—In velocipedes driven by oscillating levers, the pedal 
is hinged to the treadle lever so that it can be made to assume 
different positions for power or speed. (April 6, 1883). 

1749. Filtering in Centrifugal Machines, &c.: 
C. H. Haubold, Chemnitz, Saxony. [6d. 4 Figs.)}—Tha 
liquid to be filtered is caused to pass through a centrifugal appa- 
ratus in opposition to the centrifugal force, which will tend to 
move the filtering mat rial in a direction opposite to the motion of 
the liquid. (April 6, 1883). 

1752." Construction of Machines known as 
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“Middlings Purifiers:’ J.S, Sutcliffe, Bacup, Lanc. 
[2d.]—A series of drawers, preferably extending from either side 
and meeting in the centre of the fan chamber, are placed between 
the valves leading into the chamber. A drawer is placed at the 
end of the chamber. A frame carrying revolving brushes is caused 
to travel to and fro beneath the shaking sieve. The feeding 
arrangement is made self-regulating by means of a hinged valve 
supported by weighted levers. (April 7, 1883). 


1753. Electric Arc Lamps: J. T. King, Liverpool. 
(J. R. Finney, Pittsburg, Penn., U.S.A.) (6d. 22 Figs.|—Are 
lamps: The two arms for connecting the upper and lower parts of 
the lamp frame, are connected at the top and bottom by discs per- 
forated for the passage of the carbons. A retaining flange fora 
shade is secured to the underside of the upper disc which is insu- 
lated from the arms, and the lower disc is provided with a shade 
holder, the lower carbon being removed whilst the shade is being 
put in place. On the upper side of the upper disc, is a hollow 
electro-magnet lined with diamagnetic material through which 
the upper carbon-holder passes freely, the core of the magnet pro- 
jecting below the upper disc. A pair of grippers rest on a flat 
strap or support secured to the underside of the upper disc. The 
jaws of the grippers are pivotted together by side plates and pins 
or pivots, and each jaw is provided with an arm to which is 
fastened anarmature. The meeting edges of the jaws are slightly 
inclined to each other so as to permit of the jaws having a slight 
radial movement on their pivots. The current enters at one 
terminal of the lamp and passes through the? coils and to the core 
of the electro-magnet, to the electrodes and to the other terminal 
by the frame of the lamp. On the passage of the current, the 
armatures attached to the jaws, are first drawn slightiy in- 
wards (towards each other, the jaws turning on the pivots) and 
grip the carbon-holder, and they are then drawn upwards carrying 
the upper carbon to strike the arc. A spiral spring may be pro- 
vided to partly counteract the effect of the magnet, and is situated 
between the jaws and the pole of the magnet. In a modification 
the arms of the grippers, to which the armatures are attached, 
are formed of a spring metal such as hardened brass and are 
placed at the top of the electro-magnet. The armatures, being 
attracted inwards and bearing with their lower ends on the upper 
face of the magnet, cause the — to be raised. The upper 
face of the magnet, may be inclined. In another arrangement the 
carbon-holder passes through the two arms of a U-shaped piece 
to the base of which the armature is attached, and the lower side 
of which is ro to the supporting plate. Normally the upper 
arm of the U prevents the carbon from slipping, but when the 
armature is attracted it is drawn inwards and the two arms of the 

grip the carbon on opposite sides and finally raise it as in 
the other lamps. To prevent the arc becoming too long means 
are provided for short-circuiting the magnet. A metallic plate 
is hinged to the top side of the magnet and carries an armature, 
both armature and plate being perforated for the passage of tle 
carbon-holder. This plate is attracted against the resistance of a 
spring at the back of the hinge. The other end ef the plate is faced 
on its underside with an insulating plate, which extends laterally 
beyond one side. On this side and secured to the top of the 
magnet, isan insulated bracket connected to the terminal and 
carrying a pivotted vertical plate having a lower arm projecting 
under the insulating plate, a short spur projecting slightly 
over the edge of the metallic plate, and a third arm above 
this also projecting over this plate, The pivotted plate is 
provided with a weight mounted directly over its centre of 
gravity. Should the arc become too long, the spring over- 
comes the attraction of the magnet and causes the metallic plate 
to make contact with the short projection and short-circuit the 
magnet through the metallic plate and core, The edge of the 
insulated plate also strikes this short projection and throws it far 
enough out of the way to permit the metallic plate to return 
without striking it. The insulating plate then strikes the lower 
arm, and the — plate is returned to its normal position. If 
the arc should not be shortened, the metallic plate will not be 
again attracted, and will make contact with the upper arm and 
short-circuit the lamp, the metallic plate being connected through 
a resistance greater than the lamp to the other terminal. (April 7, 
1883). 

1754. Electrodes for Electrolytic and like Pur- 
poses: F. E. ore, London. [(d. 4 Figs.|--The anode 
is enclosed in or surrounded with a porous material such as felt, 
flannel, asbestos, or porous clay, which retain all the impurities 
contained in the anode, The anode and cathode can thus be brought 








close together and the solution be circulated. The electrodes for 
electro-amalgamators are constructed of carbon, platinum, or other 
n+n-oxidisable metal provided with a porous envelope, Referring 
to the illustration, the carbon electrode F is secured to the con- 
ductor G, and a porous en\elope H is sewn or wrapped round it. 
The surface of the electrode can thus be placed on the surface of 
the mercury or on the ore itself. (April 5, 1883), 

1756. Meters for Electricity, &c.: S, Pitt, Sutton, 
Surrey. (J. Cauderay, Lausanne, Switz)  [td.J—Current 
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meter: The current according to its intensity deflects more or 
less the needle of a galvanometer, which needle oscillates in 
front of a regularly rotating cylinder having projections on it 





which come in contact with the needle. The projections are 
arranged in rings transversely to the cylinder, the ring at the 
central or zero position having no projections, and the other rings, 
on each side, having, say, one projection and the next rings two, 
and soon. The needle each time it comes in contact with a pro- 
jection completes a circuit and actuates a step-by-step dial record- 
ing apparatus and advances the pointers one unit. Referring to 
the illustrations, the needle C oscillates between the arms of a 
horseshoe magnet D before a graduated scale and makes contact 
with projections on a small metal cylinder driven by clockwork 
or an electro motor so as to make, say, one turn a minute. These 
projections force the needle into contact with a platinum wire H, 
stretched across the scale, or the wire may be replaced by a me- 
chanical recorder, The poles of the horseshoe magnet D are made 
movable by means of two movable pieces X. A Leclanché battery 
may be employed to work the apparatus. (April 7, 1883). 

1757." Manufacture of Wall Papers: F. Ramsay, 
London, (2d.}—A tracing of the veins and pebbles of a marble 
surface is copied on to a thin sheet of metal or parchment covered 
with caoutchouc, out of which the veins and pebbles are cut. The 
sheet is then coated with albumine or cascine, tinted with the 
marble colour, and dried, and the sheets are then applied to the 
paper. (April 7, 1883). 


1759.* Apparatus for the Production and Regula- 
tion of the Electric Light and Power: T. Wiesen- 
danger, London. 4d.)—Dynamo-electric generator: The 
core of each of the two stationary field-magnets is made up of, say, 
four wrought-iron bars, bent to an arc of a circle near their central 
parts so as to form a circle within which the armature re- 
volves, The field-magnets are fixed to two cast-iron uprights, 
which, with another pair of uprights containing the bearings 
for the armature shaft, are fixed on an iron frame supported on a 
wooder baseboard. There are two coils on each magnet, wound 
so as to form a pole in the curved part. The armature core 
is made up with disc-like castings having square holes in the 
centre, and threaded on to a square spindle. The discs are thicker 
near the centre than near the outside, and are pierced with holes 
for ventilation. Four coils are wound on the armature, filling up 
eight divisions made by projections round the disc, and the 
terminals of each coil are connected respectively to two conductors, 
fixed on and extending each nearly half round an insulated roller. 
‘*The brush holders each consist of two castings, the actual 
holder, a box and lever pivotted on a bolt which holds the latter 
on to the support on to which are fixed a set screw to regulate 
the position and pressure of the brush.” Arc lamp: If both car- 
bons are movable, one is made to move twice as fast as the other 
by means of cogwheels. The arc-striking mechanism consists “‘ of 
an electro-magnet, and armature or armatures, and a counter- 
action by weights or springs, and a grip tool.” The carbons are 
fed by clockwork operated by the weight of the carbon and 
holders, or by a spring or weight, and controlled by a fly stopped 
or released by the core, oran armature of an electro-magnet. A 
magnet is arranged to short-circuit the lamp should the arc fail. 
The details of this lamp are not described. (April 7, 1883). 


1760. Appliance for Feeding the Carbons of Electric 
Arc Lamps: J. Henry and H. B. Bourne, London. 
(6d. 4 Figs.}—Arc lamp: The spring armature of an electro- 
magnet is provided with a button to knock against the carbon sup- 
porting tube or rod and feed the carbon gradually forward within 
its clese-fitting tube. Referring to the illustration, the spring 
h is connected to its support as to be capable of sensitive adjust- 
ment, and an insulated contact piece y is connected to it and to the 
coils of the electro-magnet a. A contact piece z is attached to the 
armature >, A shunt current passes from the positive terminal + 














(in connexion with the frame of the lamp) down the spring and 
armature b to the contact piece x, thence (if x and y are in contact) 
through y, and round the electro-magnet a to the negative ter- 
minal. When the resistance of the arc is increased, the armature 
b will be attracted and break contact at z, the armature b at once 
flies back and causes the button to strike the tube c; the contact 
being thus re-established the operation is repeated until the 
length of the arc is properly adjusted. The shunt solenoid / is pro- 
vided with a core attached by a link toa lever m screwed to the 
spring h, and operates the contact piece yso as cause the armature 
» to cease vibrating. The electro-magnet and solenoid may be 
arranged in an independent circuit or in the main circuit, the 
solenoid J being arranged to break the circuit to the magnet. (April 
7, ‘ 

1761. Apparatus for Evaporating by Compression 
and by Multiple Effect, &c.: J. Weibel, Genova, and 
P. Piccard, Lausanne, Switz. (8d. 6 Figs.|—Refers to 
Specification 5143 of 1878. The vapour from the liquid being 
evaporated by the compressed steam, is mixed with the vapour 
from the liquid which is being evapcrated by the exhaust steam. 
(April 7, 1883). 


1762. Construction of Flues, Chimneys, and Grates 
for Smoke Consuming and Ventilating ses: 
R. H. and S. Reeves, London. (6d. 5 Figs.J|—An air 
shaft or flue is constructed for each grate from the basement 
of the building to the top, passing at the back of the fireplace and 
open at the top and bottom. The smoke is caused to pass through 
perforations, or hollow bars to the chimney. (April 7, 1883). 


1764." Pickers and the Parts upon which the 
Slide, &c.: J. Holding, Manchester, [2d.]—A pts se 
ing piece on the picker just clears the box bottom, and projects 
forward in the direction of the warp. Two rectangular bars are 
employed to guide the shuttle. A hinged weight or lever is em- 
ployed to check each picker. (April 7, 1883). 


1765. Construction of Apparatus for Bindin 
Sheaves, &c.: B. G, Hall, Malvern Wells. [6d. 3 Figs 
—Consists of a longitidinal shaft driving two shafts at right 
angles to it, each carrying an eccentric, which together operate a 
lever actuating a twisting prong shaft, in line with the main 
shaft, fitted with an elongated toothed pinion, and working with a 
rotary and reciprocating motion, receiving half a revolution with 
each forward stroke. Two prongs are fitted to one end of the 
twisting prong shaft, and take hold of the string at each semi- 
revolution. The string is guided by a bent lever fitted with 
pulleys and passesthrougha hole. (April 7, 1883). 





1767. Weather-Proof Explosive Compounds and 
Cartridges: P. Jensen, London, and J. Schulhof, 
(6d. 5 Figs.|—Cotton is made into pure dry gun- 
cotton, placed in molten fat, and washed in bisulphuret of car- 
bon or benzine and by pressure. The material may be com- 
pressed, or it may bespun into a cord or string, and may be coated 
with collodion, or the cord may be made hollow to receive the 
fulminate and the projectile. (April 7, 1883). 


1772.* Construction of Baths for Con’ Molten 
Zinc, &c.: W, H. Luther, Glasgow. [2d.)—The baths are 
constructed of a double casing, the space between the casings 
being filled or not with fireclay. The outer shell may be con- 
structed of corrugated iron. (April 9, 1883). 


1773.* Construction of Glass Roofing for Green- 
houses, &c.: C. E. Osborn, London. (2d.)]—The glass is 
placed in a groove in the upper and rests on the top of the lower 
crossbars which support it. The glass is fixed by two copper 
or zinc nails with broad heads furnished with elastic washers. 
(April 9, 1883). 

1774.* Electric Arc Lamps: L. B. Miller, London. 
{4d.J—Are lamps: This relates to lamps in which the electro- 
magnets or solenoids used to regulate the descent of the carbon 
fall with it as it is consumed. Two, three, or more armatures 
are employed which act as friction brakes ; when the lampis burn- 
ing under normal conditions these brakes are never all removed at 
the same instant, so that one or more will prevent the too sudden 
descent of the carbon. Three armatures are preferably employed. 
Thearc may be struck by pulling down the lower carbon by means 
of one electro-magnet which has three brakes or springs. (April 9, 


1775. Mechanism for Preparing and Distributin 
Tobacco in Cigarette Machines: A. C. Mendersen 
London. (£. F. Leblond, Paris). {6d. 5 Figs.)—Two endless 
cloths are employed, one having a continuous translatory motion 
and the other an intermittent one, the two being surmounted by a 
smooth surface leaving a space beneath it which may be regu- 
lated in accordance with the quantity of tobacco to be put in the 
cigarette. (April 9, 1883). 

1776. Construction of Incandescent Electric 
Lamps: E. Muller, Loudon. (4d. 8 Figs.|—Incandescence 
lamp. The interior glass tube or carbon-holders of the present 
lamps are dispensed with, and a glass bar is fixed across the 
platinum conductors so as to secure them and prevent their touch 
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ing one another. The filament is made of box-wood (borus semper- 
virens) carbonised inthe ordinary manner, and is connected by its 
ends being inserted in apertures bored in two carbon blocks and 
cemented therein, the platinum conductors being secured in a 
similar manner. Fig. 1 represents the incandescence lamp. Fig. 2 
represents the pump by which the bulbs are exhausted. The tube 
A contains sulphuric acid for drying the atmosphere in the lamps. 
The mercury rises within the bulb C to the taps B B2, B being 
closed to prevent air returning to the lamps, and B2 being open 
in order to allow air to escape. D is a lifting bulb containing the 
mercury. The current is passed through the filament during the 
process of exhaustion. (April 9, 1883). 

1778.* Stretching and Resto Trousers to their 
Original Shape: E. mdon. (2d.j)—The 
trousers are stretched by means of eccentrics, rods, and curl 


plates. (April, 9, 1883). 
1780, A atus for Sifting Agricultural Produce: 
B. Page, Tolleshunt d’Arcy, Essex. [6d. 6 Figs.|—The 


objects are to have a long sifting surface, to provide for the exact 
adjustment of the surfaces to an inclination suited to the size and 
nature of the produce and to provide for the rapid removal of the 
sifting surfaces and their replacement by others of a different 
gauge when necessary. (April 9, 1883). 


1781.* Securing the Rails in the Permanent Way 
of Railways: G. Wood and T. Wilton, Brandon. [2d.] 
—One of the jaws is removed and the remaining jaw is strengthened 
externally ; the base of the chair and the inner jaw are hollowed 
out to receive the rail and the base receives a movable jaw or 
clamp. (April 9, 1883). 


1782, Window Blind Rollers and Parts Connected 
therewith: H. A. Walker, London. (6d. 3 Figs.)—A 
friction feed or revolving roller composed of leather, rubber, or 
wood acts on the flange of the roller and is fixed on the end of a 
lever. (April 9, 1883). 


1784.* Couplings and Fittings Connected there- 
with for Railway es, &c.: R. Pearson, Glas- 
gow. ([2d.)—Refers to Specifications 6115 of 1882 and 331 of 
1883, and relates to means for vertically or laterally engaging and 
disengaging the automatically and laterally oscillating and jointed 
spring coupling hooks. (April 9, 1883). 


1785. Secondary Piles or Batteries: E. G. Brewer, 
London. (G. Arnoud and R. Tamine, Mons, Belgium). (6d. 
4 Figs.|—Secondary batteries : The electrodes are made of wires 
or bands of metal, either in their natural state, or prepared by oxida- 
tion, or by the deposit of substances thereon. The wires may be 
hollow or solid having smooth or grooved surfaces, and have any 
suitable cross section. The wires or ribbons may touch or be sepa- 
rated by suitable substances, and be arranged (1) parallel to one 
another in the same plane and joined by pieces of metal, (2) or be 
refolded on one another, (3) or arranged in the form of a flat 
spiral. The illustration represents a secondary battery formed of 
twelve plates, six forming one pole and six the other. Each plate 
is formed of a series of parallel wires united by autogenous join 
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ing pieces, one of which is prolonged to form the pole. Two 
leaden electrodes dipping in sulphuric acid or one leaden and one 











copper electrode dipping in slightly acidulated sulphate of 
copper are preferably employed. (April 9, 1883). 
1787.* Albums for Containing Crystoleum Paint- 
: L. Wise, Bristol. (2d.]—The pages are made in three 
portions, a front portion corresponding to the thickness of the 
raised portion of the glass, a mid portion of about the thickness 
of the edge of the glass, and a back portion, openings being cut 
in all three portions, the front being smallest and the back 
largest, and provided with a hinged flap. (April 9, 1883). 


1789. Galvanic Batteries: G. Baron de Overbeck, 
London. (Partly F. Hornung, Magdeburg, Prussia). [4d.]— 
The carbon or platinum electrode is immersed in a mixture of 
bichromate of potash, sulphuric acid, and water, the aluminium 
(which forms the other electrode) is immersed in a soda or other 
alkaline solution, or in a mixture of hydrochloric and sulphuric 
acids, or in a mixture of sulphuric acid, and a_ soluble 
chloride. Copper or lead in a solution of sulphate of copper 
may be employed in lieu of the carbon, &c. In a single 
fluid battery carbon and dioxide of manganese forming the positive 
electrode are immersed with aluminium in a solution of achlo- 


ride. (April 9, 1883). 
1790. Gas Regulator: H. J. Haddan, London. 
(J. Fleischer, Cologne-on-Rhine). (6d. 5 Figs.}—A gas chamber 


is provided with inlet and outlet, and with a flexible diaphragm 
exposed to the gas pressure and provided with washers or strength- 
ening plates. A pair of rods are hinged to a post (attached to 
the diaphragm), so as to form a knee joint, and the other ends of 
the rods are pivotted respectively to a fixed bracket, and a lever 
acting on the inlet valve. An adjustable spring connected with 
the lever tends to close the gas inlet. (April 9,.1883). 


1791. Application of Electricity to Vehicles on 
Tram and Rattecss. &c.: F. W e, London, [éd. 
10 Figs.|}—Conductors : An insulated continuous conductor is laid 
under cover and parallel to the rails, An insulated conductor 
forming the ‘‘road bar” is placed parallel and near to this con- 
ductor, and is made up of separate sections insulated from one 
another. The current is conveyed from the continuous insulated 
conductor to the “‘ road bar” by a carrier itself moved by the same 
current which operates the car. The carrier may run on the con- 
tinuous conductor, and a non-continuous insulated metallic bar 
electrically connected to the “‘road bar” at the different sections. 
The carrier carries a small motor by whichitis driven. The 
electric circuit is made from the continuous conductor through the 
carrier to a section of metallic bars, and thence to a section of the 
road bar, and thence by a contact wheel or brush to the car. The 
motor on the carrier is provided with a self-acting brake. Slight 
modifications are described. (April 9, 1883). 


1792.* Apparatus for Removing Screw Psopellers 
from their :_ J. H. Johnson, London. (H. E. 
Gouget and A. D. E. Vincent, Paris). [2d.])—The apparatus is 
composed of a strong crossbar, provided with means for con- 
necting it to a suitable lifting apparatus employed for placing it 
in position, A hole is formed in the crossbar near each extremity 
for the reception of two hooked tension bars terminating at one 
extremity in a screw engaging witha nut. (April 9, 1883). 


1793.* Boat Disengaging Gear: N. Hamblin, Lon- 
don. (2d.)—The description of this invention appears to be 
omitted, its uses only being described. (Void, the patentee having 
neglected to file a specification. April 9, 1883). 


1795.* Laundry Pans and Boilers: T. Hartley, Z. 
Sugden, and C. Parker, London, (2d.]—A boiler for heat- 
ing water is combined with the copper or set pan, which is re- 
ceived within the boiler. (April 10, 1883). 


1796.* Bridges: W.R. Kinipple,London, [2d.)—The 
bridge is made in three parts, a central portion, which is level, 
and two end portions jointed to the ends of the central portion, 
their free ends being mounted on rollers or move in guides. The 
central portion is arranged to be raised by hydraulic rams as de- 
sired. (April 10, 1883). 


1797. Machine for Stamping or Pulverisin: 
Minerals or other Materials : J.H. Johnson, Sonne 
(NV. W. Condict, Jersey, N.J., U.S.A.) (8d. 17 Figs.]—Relates 
to machines in which the minerals are pulverised by power- 
operated stamp rods combined with mortars. The construction of 
— and the valve mechanism is described, (April 10, 


1798.* Stoppers or Covers for Bottles, Jars, &c,: 
N. Thompson, London. [4d.)—Relates to modifications of 
the stoppers described in Specifications 276 of 1874 and 2217 of 
1875, the stoppers being formed (as therein described) with two 
inclines on the outer edge ofthe top. (April 10, 1883). 


1799. Tool'for Extracting Internal Stoppers from 
Bottles: J. Hamer, Staleybridge, Lanc. th 3 Figs.)— 
The stoppers consist of a piece of hard wood having a suitable 
groove in which a rubber ring is inserted, the object being to re- 
move this ring so that the stopper can pass out of the neck of the 
bottle. (April 10, 1883). 


1800. Apparatus for Tipping Vans, &c.: C. Hill 
London. [6d. 5 Figs.|—A lever arranged on one side of the 
truck acts on a lever which forces a spring to lift a crank, this 
raising a latch to unlock and open the tailboard. The body of the 
van becomes entirely free and will easily tiltup. (April 10, 1883). 


1801.* Conductors of Electricity: J. G. Parker 
Piymouth. {2d.]—Conductors: The LS. is formed with 
such a cross section that the insulating medium touches it only 
along a number of ridges or wings, the metallic surface of the con- 
ductor being increased. The conductor may be formed with, Say, 
eight radiating strips or wings which are in contact with the insu- 





lating medium at their extremities only. Insulating conductors 
may be placed between the strips or wings. (April 10, 1883). 


1802. Brielp aking sRochineny P. M. Justice, 
London, (C. Chambers, Philadelphia, U.S.A.) [ls 2d. 34 Figs.) 
—Relates to that class of machines in which the clay is succes- 
sively tempered in a case, forced out therefrom in a continuous 
bar through a forming die, sanded upon emerging from the die, 
cut into proper lengths by severing mechanism, and finally de- 
livered upon an endless belt, especially such as described in Speci- 
fication 3769 of 1878. Contains thirty-four claims, (April 10, 1883). 


1804. Mechanism for Cutting or Shearing Sheet 
Metal into Various Shapes, &c.: A. N. Hop! , Bir- 
mingham, [sd. 4 Fiys.)—A set of rotary shearers or cutters 
are combined with a “‘ former” fixed upon a spindle and operated to 
produce, in conjunction with a weight or its equivalent, a recipro- 
cating movement of the cutter frame. (April 10, 1883). 


1805. Electric Pile; J.C. Mewburn, London. (¥. 
and P. Azapis, Paris). (4d. 1 Fig.)—The pile is d of 


circuit fuse. Covered insulated conductors are provided with a 
two-part metallic case, which is permanently embedded ,in the 
wall, after which the conductors are laid therein and the covers 
applied to the casing. Junction boxes for allowing conductors to 
cross each other, and for leading off branch connections, are also 
described. The safety fuses each consist of a plate of insulating 
substance, such as mica, upon which is cemented a layer of 
metallic foil. A method of utilising wall and other brackets is 
also described, the object being to allow the arms to more or less 
revolve without injury tothe conductors. The conductors lead to 
concentric metallic rings in an insulating base. (April 10, 1883), 


1814, Meter for Electric Currents: A. M. Clark, 
London. (4G. Hochreutiner and A. Boucher, Lausanne, Switz). 
(Sd. 6 Figs.J}—Current meter: The current is measured by the 
volume of gases resulting from the'electrolysis of aeidulated water, 
the gases acting mechanically on appropriate registering appa- 
ratus. Referring to the illustration, the whole or a portion of the 
current enters by the conductors b and passes to two platinum 

lectrodes c, the ductors traversing the liquid being covered 








four porous diaphragms a into each of which is inserted a piece of 
carbon 6, The diaphragms are surrouuded by a semi-cylindrical 














piece ¢ of zinc of the same height as the porousdiaphragms. The 
carbons are conrected together by a metallic piece d, and the zinc 
pieces by a metallic piece f, and are all contained in a vessel ¥, 
filled with preferably sea salt or salt of ia, dilute sulphuric 


with an india-rubber tubular sheath f, and being screwed into 
a copper plug soldered to the electrodes. The electrodes c are 
insulated from one another by thin strips of caoutchouc cut out 
in a comb form. The two electrodes and their insulating strips are 
superposed, and rolled up together in a spiral form. The gases 
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acid being placed in the porous pots, (April 10, 1883). 


1 Combing Machine: J. C, Walker, Bradford. 
(6d. 8 Figs.J}—The body of the dabbing brush is constructed of 
metal with a hollow bridge at the back to which the mechanism 
for actuating itis attached. The brushes are actuated from one 
central rocking shaft by means of levers. The trough of the feed 
box is constructed of porcelain, glazed earthenware, or glass, or the 
interior is lined with vitreous enamel. (April 10, 1883). 


. Machinery for Compressing the Materials 
Used in Mi Ensilage: T. Potter, Alresford, 
Hants. [4d. 6 Figs.|—-The materials are compressed in pits by 
the use of iron standards built or fixed into the walls of the pit, 
and to which irons are attached iron cogs or fangs for counteract- 
ing the pressure obtained by the use of screw, hydraulic, or other 
jacks. (April 10, 1883). 

1809,* Vessels for Containing {Wine, &c.: R. Dun- 
lop, Cardiff. (2d.]—The vessel is fitted with a piston provided 
with a valve, the rods of both pistons and valve ing through 
the coverand with a tap. The valve is opened and the tap turned 
to draw the liquid. After the tap is closed, the piston is screwed 
down on to the surface of the liquid, and the valve closed. 
(April 10, 1883). 

1810.* Simultaneously Removing the Cores from, 
and a or Cutting Apples, Pears, 3 W. 
Downie and W. J. Sage, London. (2d.)—The cutters 
consisting of hoops of tin or zinc are mounted in a rectangular 
frame, and in the centre is fixed a vertical tube of tin or zine for 
removing the cores. (April 10, 1883). 

1812. Electric Lamps, &c.: H. Edmunds, New 
York, U.S.A. (10d. 48 Figs.J|—Incandescence lamps: The 
bulb of the — may be made in the form of a candle flame and 
be provided with a neck adapted to partially enter and firmly 
engage with the end of an imitation candle and be held in an 
upright position. The fixed portion of the holder for ordinary 
incandescence lamps comprises a metallic cup screwing upon the 
usual tubular support and enclosing an insulating block, upon the 
upper surface of which are contact plates attached by screws, 
which screws serve also to clamp the naked ends of the ‘‘leads” to 
the plates. Terminal studs project from the faces of the contact 
plates. The movable portion of the holder, to which the lamp is 
attached, comprises an insulating base passing into the metallic 
cup, @ spiral spring being placed between a shoulder on this base 
and the top edge of the cup. Spring contact plates are secured to 
the under side of the insulating base, and are connected by screws 
to conductors, which pass through the base and terminate in the 
usual spring hooks. A tubular case fits around the insulating 
base and the metallic cup. It is attached to the cup by screws, 
or by bayonet lock pins and screws, and to the insulating base by 
screws passing through diagonal slots in the case and screwing 
into the base. By giving the base a partial turn it is raised or 
lowered and the spring contacts break or make contact with the 
projecting studs. In a modification the holder ia provided with a 
separate switch, and the diagonal slots, spiral spring, and tubular 
case are omitted, a pin on the insulating base entering a bayonet 
catch in the metallic cup. Each spring contact is bent away from 
the base so that its free end can yield. Switches: A cup is adapted 
to be connected to the lamp holder at one side and to the 
tubular support at the other, and contains an insulating 
base through which one conductor passes. Two spring arms 
are coiled round posts set in the insulating base, and pass to 
clamping screws, by which they are connected respectively to the 
“lead” and its continuation. The inward movement of one spring 
arm is limited by astop. The key consists of a spindle passing 
through the insulating base, and being situated slightly nearer to 
the perfectly free spring. The spindle carries an insulating handle 
and alsoa metallic crossbar, which, when the switch is ‘“ off,” 
presses at its two ends against the near spring, and when turned 
‘‘on” is at right angles to and makes contact with both arms. 
Several forms of the age arms for insuring that the key shall be 
firmly held inone orthe other position are shown. In another 
switch two contact pins pass respectively into two metallic 
ratchet teeth of a plug, which teeth are in metallic connection er 
into two vulcanite ratchet teeth. The plug is operated by an in- 
sulated handle. Conductors: In order to form the eircuit con- 
nections upon electroliers, &c., a coupling tube having projecting 
lugs is screwed on the gaspipe secured in the ceiling. These lugs 
carry an axis supporting an insulating roller over which passes a 
hoop or loop having its ends passing through and held ina fuse 
block to which the stem of the electrolier is secured. The ‘‘lead” 

es froma recess in the coupling tube to the fuse block, down 
the stem of the electrolier to a distribution box, from which inde- 
pendent conductors lead to each of the lamps, the return con- 
ductors being carried through switches to the distribution box, 
and preferably in pairs up the stem_to the fuse block, each being 
connected toa union ring by binding screws and circuit fuses. 
The union ring is connected to the return “lead” through 4 
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pass off by the tube h, and rise beneath the bell & immersed in 
water, and attached to lever arm, pivotted as shown, and con- 
nected to a three-armed frame to each of whose free extremities is 
ointed a pendent click. When sufficient gas has collected in the 

ll k to give the necessary floating power, the bell moves sud- 
denly in the direction of the arrow, and the parts assume the 
positions shown in broken lines, a portion of the gases escaping. 
The bell then resumesits initial position, and in so doing actuates 
the ratchet r, the click o engaging with its weighted lever, In a 
modification the gases are disengaged under a bell raceiver, from 
the top of which a pipe rises to beneath the bell & contained in 
the same vessel, and the lever itself carries the weighted arm. The 
liquid is retained at a tant level by a Mariotte’s bottle, or by 
other means, The gases may be measured directly by anordinary 
meter. (April 10, 1883). 


1815.* Bands or Hoops for Moeping Bales: A. A. 
Eichler, Alexandria, Egypt. (2d.]—The ends of the 
bale are doubled upon themselves and each receive a stud and a 
hole passing through both thicknesses of metal. (April 10, 1883). 


1816. Apparatus for Producing Fresh Water by 
Distillation: J. Kirkaldy, London. [6d. 8 Figs.|—The 
steam is caused to pass through a series of helical tubular worms, 
either plane or corrugated, and contained in a casing through 
which a stream of water is driven. (April, 10, 1883). 


1817. Manufacture or Rectification of Vaseline: 
W. P. Thompson, Liverpool. (H. and M. Bohm, Vienna). 
{2d.]—The raw petroleum, treated or not with sulphuric acid, is 
filtered over charcoal and distilled in vacuo. (April 10, 1883). 


1818. A bet Applicable for Steering Vessels 
in Case of Accident or for a Life Raft: J. Philp and 
W. Forrester, Yep ong (6d. 4 Figs.]}—A pontoon or 
float is towed behind the ship by lines by which it can be drawn 
along broadside, endways, or in any intermediate position, 
(April 10, 1883). 

1820.* Boats with Adjustable Keels: S. R. Glyn, 
London, (4d.}—The boat is fitted with an adjustable detachable 
keel, which will yield automatically should it come in contact with 
the bottom. (April 10, 1883), 


1821. Chimney Topsand Ventilators: T. J. Baker, 
Newark-on-Trent. (6d. 12 Fiys.|—Relates to modifications 
of the chimney tops described in Specification 3416 of 1882. The 
top is made of tapering deflecting plates having slits near or 
between their edges, and being preferably continuations of a circular 
chimney top, or the ventilator shaft opens out into an upper 
chamber provided with openings communicating with the space 
between the exterior of the shaft and the interior of the plates 
and slots. Flexible tubes, open at the bottom, are connected to 
these openings. (April 10, 1883). 

1822." Manufacture of Hose Pipes: J. C. Merry- 
weather, Greenwich, Kent, (2d.)—Hose is treated with hot 
solutions containing tannic acid, solutions of catechu, oak bark, 
or nut galls, and is afterwards saturated with ochre. (Void, the 
patentee having lected to filea specification. April 10, 1883). 

1823. Steam Pump: J. G. Joicey, Newcastle-on- 
Tyne. (6d. 3 Figs.}—The suction and delivery passages of the 
pump are opened and closed by means of a reciprocating piston 
valve working in a cylindrical case and completely surr d by 

















the passages. The piston rodsof the steam and pump cylinders 
me a d to ocr head fitting with a ah Block. Re- 
ferring to the illustrations, the valve chamber of the pump is 
fitted witha brass lining within which slides the valve worked by 
an eccentric with a large travel on the engine shaft. The jaws J 











Nov. 30, 1883. ] 


ENGINEERING. 


507 _ 











of the crosshead are foriued in one piece united at the ends and 
receiving the piston and pump rods respectively. The block B 
receives the crank-pin, and is provided with a cavity to receive a 
keep formed on a shoe-piece 8 fitted with an adjustable bearing. 
The wear between the surfaces of the shoes 8, which are turned 
on their outer surfaces to the same circle as the inner surface of 
the jaws, and the jaws J are adjusted by set screws. (April 10, 
1883). 

1824. Ships, Aerostats, Projectiles, and other 
Vessels or Structures Intended to be Propelled 
through Water or Air: N. de Telescheff, Paris. 
(8d. 14 Figs.|—The vessels are constructed of different forms, re- 
sulting from formule (given in the specification), by which the 
whole of the “ vis viva” of the mass of fluid displaced by the fore- 

art is converted into mechanical work acting on the afterpart and 
hh the direction of motion thereof. (April 10, 1883). 


1826.* Taps for Liquids: H. Cullabine, Sheffield. 
{2d.]—Removable faces of india-rubber are substituted for the 
usual permanent metal faces. (April 11, 1883). 


1829. Electrical Signalling Apparatus, &c.: B. J. 
B. Mills, London. (J. U. Mackenze, New York, U.S.A.) 
{8d. 12 Figs.)—Discs or rings cut away more or less on their 
edges, so as to present more or less contacts in the path of a 
moving contact spring, are secured upon a spindle mounted within 
a box. If two or more spindles are employed they are arranged 
side by side. Each character cylinder is mounted directly upon or 
operated by the spindle and carries numbers, letters, words, or 
characters. Upon each spindle is secured a toothed wheel with 
which engages a tooth on aspring, which regulates the movement 
of the spindle and may serve to connect it to one terminal. One 
or more moving contact springs (according to the number of 
spindles) are mounted on a shaft at right angles to the spindles 
and making one complete revolution at each operation of a 
clock train. The spring arms are connected to the other terminal 
and are arranged to operate successively. In order to give a fixed 
signal an insulated stationary segment is connected to the same 
terminal as the spindle and is cut with proper teeth to give a 
fixed signal. A new code of characters or signals is also described, 
each dot representing two and each dash one, e.g., for number 25 
and service 3 the box would transmit a dot, a space, a dash, two 
dots, aspace, adash, and adot. (April 11, 1883). 


1830. Apparatus for Regulating the Drawing and 
Delivery of Paper in Cigarette Machines: ° 
Henderson, London. (£. F. Leblond, Paris). (6d. 2 Figs.J— 
The object isto draw suitable lengths of paper from the strip upon 
a bobbin whatever the length of the cigarette. (April 11, 1883). 


1831." Manufacture of Plush Fabrics: J. H, Cun- 
liffe, Rochdale, (2d.]—The tappets which regulate the covering 
picks are arranged in alternately reversed order so that the ends over 
which the weft is floated at one pick are raised for the weft to 
pass under at the next. (April 11, /1883). 


1832. Incandescent Electric Lamps: J. W. Swan, 
Bromley, Kent. (4d.]—Incandescence lamp: The platinum 
conductors of the lamp supporting the filament are coated with 
copper or other suitable metal around their outward projecting 
ends by electro deposition or by soldering. The lamps are placed 
ina trough containing, say, a solution of sulphate of copper, and 
their terminals are connected to the cathode of a generator, the 
anode being connected to a copper electrode immersed in the 
solution. Or caps of copper or other metal (preferably plated with 
silver ornickel) may envelope the platinum terminals, the caps 
being attached by filling them with melted solder, and applying 
them to the said terminals. The caps may be in the form of 
loops, hooks, or the like. (April 11, 1883). 


1833. Breechloading, Hammerless, and other Guns 
and Rifles: W. Anson and J. Deeley, Birmingham. 
(6d. 12 Figs.J—Relates to modifications of the mechanism de- 
scribed in Specification 1756 of 1875, in which the cocking is 
effected by the dropping of the barrels by means of two dogs, the 
fulcrum of which is concentric with the centre of the ordinary 
= the dogs passing through the breech action and through the 

yack of the fore end. Relates tothe lifter, to forming and coupling 
together the top and bottom bolts, and to the method of actuating 
the bolts. (April 11, 1883). 


1834. Folding Bath or Invalid Chair: O. Wolff, 
Dresden. (F. G. Leupold, Dresden). (6d. 8 Figs.}—All the 
main parts such as the back, arms, handwheels, and footboard 
with front wheel are movably connected with the box-like seat. 
(April 11, 1883). 


1836.* Apparatus for Cleaning Lead and other 
Metallic Ores: T. Archer, Dunston, Durham, (2d.)— 
The crushed ore is fed to a revolving slightly inclined tube, 
through which is passed a current of air. (April 11, 1883), 


1837. Railway Signalling and Apparatus and 
Fittings Connected therewith: W. eecem, Dum- 
fries, and T. Forrest, Glasgow. ([2d.)—Mechanism, which 
will slide an arm carrying detonating signals over the rails and 
withdraw it, is combined with the mechanism working the ‘‘ sema- 
phore” signals. (April 11, 1883). 


1838. Pianos: E. G. Brewer, London. (L. N. Letail- 
leur and P. Scholtus, Paris). (6d. 6 Figs.}—The sounding-board 
is doubled either wholly or partially throughout its extent by 
crossing the pieces which compose it. The string plates are also 
doubled. (April 11, 1883). 


1839. Apparatus for Removing the Ends of Eggs: 
R. H. Rowland and T. F. Stidolph, Woodbridge. 
Suffolk. (4d. 4 Figs.J|—Consists of two metal plates joined 
together and to a suitable handle, and provided with an opening 
of such size as to allow the end of the eggs to passthrough. A 
knife or cutter works freely between the plates. (April 11, 1883). 


1841. Device for Holding a Pencil or other Instru- 
ment for Describing Circles, &c.: E. e, London. 
[4d. 3 Figs.J|—Consists of a sleeve having a pointed leg pivotted 
thereto, with or without means for fixing the leg. (April 11, 
1883). 


1842. Production of Ammonia or Compounds of 
Ammonia: R. Tervet, Clippens, Renfrew. [4d.)— 
Hydrogen Is passed over or through coal or shale in retorts during 
the process of distillation. (April 12, 1883). 


1843. Combined Defiecting and Injecting Exhaust 
Roof Ventilator and Chimney Cowl: Oakley, 
London. (8d. 5 Figs.}—Consists of four or more triangular 
plates sloping upwards and inwards and fixed to a frame, four or 
more triangular plates sloping inwards and downwards, and of 
four or more vertical triangular plates. All these plates converge 
to a common centre and are combined with a central vertical pipe 
divided into four parts,communicating with the four chambers 
formed by the triangular plates. This tube is closed at the 
bottom, except by a small pipe at the centre to carry off the water, 
and two nozzles are fixed near the bottom for the discharge of 
air. (April 12, 1883). 


1844. Appliances for Preventing the Passage of 
Water down Ventilating Shafts on Shipboard, &c.: 
R. Oakley, London, (4d. 2 Figs.]—The water is caused by a 


deflecting guard to enter a recess provided with a weighted valve. 
The weight of the water opens this valve and the water is dis- 
charged on to the deck. (April 12, 1883). 


1845. Ventilating’ Stove: R. Oakley, London. 
[4d, 4 Figs.]—Consists of two horizontal plates supporting copper 
or iron pipes, and enclosed in a metal casing. Flames from 
burners play around the tubes, and the cold air enters at the 
bottom of the casing, passes through the tubes, and out at the 
top. (April 12, 1883). 


1846. Appliances for Ventilating Churches, Schools, 
&c.: R. Oakley, London. (6d. 5 Figs.J|—Consists of an 
arrangement of three sets of four or more triangular plates and a 
central tube. (April 12, 1883). 


1847.* Polo Sticks; J. C. Rogers, Paignton, Devon. 
(2d.]—The head is preferably formed of willow and barrel-shaped, 
and the stick of whalebone, cane, elm, or hickory, the upper 


portion being ovalin crosssection. (April 12, 1883). 
1848.* Electric Lamps: A. Partz, London. (2d.)— 


Semi-incandescence lamp: A copper-plated carbon slides in an 
upright metallic tube and rests upon a piece of carbon in the 
+ of a cone, or presenting a cone or curved incline at about 
45deg. The positive conductor is connected to the tube and the 
negative to the carbon cone. Two copper-plated carbons sliding 
in movable upright metallic tubes standing at opposite sides of 
the incline of the carbon cone may be employed. (April 12, 1883). 


1850.* Steam Boilers: J. Richards, Clifton Junc- 
tion,Lanc. (2d.}—A tube is placed in the flue, and leads from 
the back of the boiler to the chimney, and is open at one end, 
and the other is connected to a series of small tubes delivering 
heated air to gaseous fuel. (April 12, 1883). 


1852. Manufacture of x or Pile Fabrics and 
Apparatus therefor: H. J. dan, London. (F. 4. 
Parellada, Barcelona, Spain). (6d. 2 Figs.}—Two nearly sup- 

sed sheets are woven at the same time, and the nap is 
formed from threads wound from one or more beams in a direc- 
tion nearly parallel to the warp, and taken up by the crossings of 
the weft until they are woven into the two sheets. (April 12, 


= 


1855.* Agugrates for the Manufacture or Pro- 

Gas for Lighting and Heating: G. F. 
Redfern, London. (S. A. Giraudon, Paris). (2d.J—An 
air-pump serves to force air into closed vessels filled with volatile 
oil. A hot-air motor having two cylinders is employed, one 
cylinder serving also as the air pump, the water cooling the air 
serving to heat the closed vessels. (April 12, 1883). 

1856. Coke Ovens: R. Dixon, Crook, Durham: 
(2d.]—The inner case or linings are constructed in places of per- 
forated firebricks through which the gases may be drawn off. 
(April 12, 1883). 


1858. Wick Trimmers: A. J. Boult, London. (W. 
C. Seaton, Quebec). (6d. 14 Figs.)—Consists of a brush capable of 
being revolved by the hand of the operator within a suitable case 
provided with longitudinal slots through which the wick to be 
trimmed is admitted to the brush. (April 12, 1883). 


1861.* Tricycles and other Velocipedes: T. Leigh, 
Liverpool. (2d.|—The object is to enable tricycles such as 
“‘sociables” to be brought through the narrowest door-way. 
(April 12, 1883). 


1862, Road Vehicles and Methods and Appliances 
for Passenger and Goods rt: . J. Brewer, 
London. {[6d. 12 Figs.)—The axle is made solid with a vertical 
block sliding in a devetail groove in a block on the body of the 
carriage. From the bottom of each block depends a chain, and 
the ends of the chains are united by a spring. The body of the 
vehicle is constructed in two parts. (April 12, 1883). 


1864. Life and Safety Buoy, &c.: G. J. Kirchen- 
uer and L. H. Philippi, Hamburg. [6d. 8 Figs.}—The 
uoy is preferably of a cigar shape, and is provided with a screw 
actuated by means of an electric current conducted to the buoy 
by a cable of insulated wire. The steering gear may also be 
operated by electricity. (April 12, 1883), 


1866. Process and Solution for the Treatment of 
Flax, Silk, &c., to Extractthe Gum therefrom, &c. : 
W.R. Lake, London. (G. M. F. Foret, Paris). (4d.]|—These are 
passed througha mixture of distilled water, hydrochloric acid, 
carbonates and phosphates of lime, and aluminiferous earths, no 
heat being required. (April 12, 1883). 


1867. Apparatus for Automatically Guiding, Open- 
ing, and Stretching Fabrics: J. Kerr, Church, 
Lanc, (6d. 3 Figs.j—The swerving of the fabric from its 
normal path causes an electric circuit to be completed to operate 
means for retarding orstopping the guiding, opening, or stretch- 
ing rollers. (April 12, 1883). 


1873. Hand-Power Lifts and Hoisting Machinery: 
A. Attwood andT. W. Barber, Ulverston, Lanc. [6d. 
5 Figs.|—The gearing is mounted on adjustable fulcrums on a 
fixed base-plate, allowing a slight rocking movement te throw the 
brake off or on, and is actuated by an endless rope. Modified 
forms of gearings are described and illustrated. (April 13, 1883). 


1876.* Artificial Fuel: E. Goad and T. Chappell, 
London. ([2d.)—Consists of a mixture of slack or small coal 
with breeze or cinder ashes, chalk and clay, and solutions of 
alum and copperas, or soda. (April 13, 1883). 

1878, Bogie Trucks for Railway Locomotives, &c.: 
W. M. Smith, Taybank, Fife. (8d. 9 Figs.)—Fig. lisa cross 
section and Fig. 2a section plan of a bogie. Acurved casting a is 


























fixed to the engine anda wrought-iron beam or beams bare connected 





to the bogie frames by links ¢ fitted with or without springsd. The 
links are hung so as to swing at a tangent to the curve described 





by the portion of the curved casting to which the links are con- 
nected. The casting a works between curved plates or casting e 
and is guided thercby, and may be controlled by side springs. In 
a modified arrangement the curved casting fixed to the engine is 
fitted with a swing beam having circular movement and connected 
to the bogie frame by links, or the beam may be formed as a 
transverse spring and connected by links to the rigid beam b. 
The curved casting e may be dispensed with. (April 13, 1883). 


1879, Apparatus for Electric Signalling and Alarm 
Giving: 7 H. Jo m, London, (A. Jeanjean and L. J. 
H. Eon, Paris). (6d. 3 Figs.)|—-A mercurial thermometer is so 
connected with the circuit conductors of the signalling device that 
it automatically closes the circuit when a predetermined degree of 
heat is attained. The mercury in the bulb is connected to one 
pole of the generator, and a platinum wire in a swelling of the 
thermometer tube is connected to the other pole, the signalling 
device being arranged conveniently inthe circuit. (April 13, 1883). 


1888. Apparatus for Reversing, Regulating, or 
Controlling the Motion of Planing and other like 
Machines, &c.: P. R.Allen, London. ({éd. 13 Figs.]— 
The reversing or feed movements are actuated by means of clutches 
controlled by electro-magnets. The period during which these 
magnets are magnetised is determined by the passage of a style 
brush roller or its equivalent over a pattern surface which may be 
an insulating substance laid on a conducting surface such asa 
metallic drum. Referring to the illustration, the pattern bis traced 
or copied from the drawing of the article to be planed and placed on 
the surface of the metallic drum a@. A metallic runner carried by 














the table bears upon the surface of the drum as shown, and as 
soon as it leaves the pattern surface, an electric circuit will be com- 
pleted to a relay magnet which completes a second circuit passing 
through the magnets operating the clutches to reverse the machine. 
The drum is arranged to turn so that its surface corresponds to the 
transverse travel of the tool. If required to cause the tool to cut at 
different levels, the pattern is so arranged that the cutting move- 
ment is temporarily thrown out of gear, and a motion thrown into 
gear which raises or lowers the tool to the required position which 
may be determined by a separate drum. Two styles, one con- 
rolling the transverse feed, and the other the longitudinal feed, 
may be employed. These arrangements are fully illustrated and 
described in the specification, as well as its application to32lf 
acting mules, and an arrangement for recording the movements 
of the machines. (April 10, 1883). 


1890. Apparatus for Sewing the Soles of Boots 
or Shoes, and Designed to Serve as an Attachment 
to a Sewing Machine: W. R. Lake, London. (J. H. 
Cutten and L. E. Moore, Boston, Mass., U.S.A.) (6d. 6 Figs.J— 
The attachment is secured to the work-supporting post and con- 
sists of a plate provided with an inclined upwardly projecting 
beak constructed so as to be wholly in front of the needle, thus 
leaving a space rearward of the needle and provided with an open 
notch. (April 13, 1883). 


1898. Tickets for Railway and other Purposes: 

.H. Johnson, London. (M. Vezzosi, Paris). (6d. 5 Figs.) 
—The ticket is composed of two pieces of card united on three 
sides, forming a convenient receptacle. (April 14, 1883). 


1902. Valise or Pad Equipment for Foot Soldiers: 
W.A.F. Blakeney, Glasgow. (6d. 17 Figs.|—Comprises 
a large sheet of knapsack cloth, to which are secured a number of 
straps for the attachment of various articles. At each side a pair 
of pouches for reserve ammunition are fitted. (April 14, 1883). 


1912. Manufacture of Carbonate of Strontia: W. 
A. Rowell, Newcastle-on-Tyne. [4d.)|—The sulphate of 
strontia is heated with carbonaceous matter and the sulphide of 
strontia formed converted into the chloride by means of chloride 
of magnesium, the chloride being converted into the carbonate by 
the action of carbonic acid gas in the presence of magnesia. 
(April 14, 1883). 


1917. Water Meters: O. Imray, London. (C. Michel 
and A. Frager, Paris). (6d. 3 Figs.j}—This relates to metersin 
which a piston, moved by the water to and froin a cylinder as it 
approaches the extremes of its stroke, moves a rod, which, by a 
pawl, works the ratchet wheel of the counter, and also moves a 
slide governing ports of a small subsidiary cylinder, the piston 
whereof works the slide of the main cylinder. Referring to the 
illustrations, the main cylinder A is separated from the inflow 





cavity by a cover C making one joint with that of the external 
cover with the cylinder. The piston D is self-guiding, and ismade 
with a sleeve, the end covers of which act as tappets for the rod F, 
moving it a short distance as the piston approaches each extreme 
of its stroke, and so moving the slide G. The subsidiary cylinder 
and its parts are combined to form a single piece, and the pawl H, 
which works the ratchet of the counter, is made with a tail-piece 
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which prevents its engaging with more than one tooth at each 
stroke, and with a projection which at each upstroke meets a stop, 
causing it to engage with a tooth of the ratchet. (April 10, 1883). 


2039. Fish-Plates for Connecting the Rails of 
Railways: G. Robson, Newcastle-on-Tyne. [4d. 
2 Figs.)—Consist of two side pieces abutting at their upper parts 
against the web of the rail, curved at their middle parts to 
embrace the lower head of the rail and formed with depending 
webs at their lower . Bolts are passed through the plates 
— ‘. and through the depending parts ofthe plates. (April 21, 
1883). 

2068. Swtneing or Self-Levelling Berths: P. M. 
Justice, London. (4. P. Bickmore and E. B. Pendleton, 
Hyde Park, Mass., U.S.A.) [6d. 3 Figs,}—A frame is supported 
by a universal = to a fixed bracket, and is provided with 
upwardly and downwardly projecting arms, one berth being 
ivotted upon the upper arms above the joint and a second to the 
lower arms and below the joint, (April 24, 1883). 


2985. Manufacture of Compounds for Making 
Effervescent Liquids: W.R.Lake, London, (4. Stoll- 
werck, Cologne-on-Rhine). [4d.}—Consists principally of pulve- 
rised sugar, bicarbonate of soda, and citric or tartaric acid. The 
sugar is flavoured. (June 15, 1883). 


3149. Lubricating Compounds for the Valves and 
Cylinders of Steam Engines: T, Colgan, Brooklyn. 
U.S.A. [4d.]—Is composed of a mixture of petroleum, beeswax, 


paraffine, and plumbago. (June 26, 1883). 


3391. Carbureters: H. J, Haddan, London. (VW. 
M. Jackson, Providence, R.I., U.S.A.) (6d. 7 Figs.)—The air or 
gas is measured by a meter which serves also to govern the 
mechanism for distributing the hydro-carbon liquid to the gas or 
air. This mechanism is situated with the meter case and consists of 
a liquid receiving box, and a distributing wheel connected by gear- 
ing to one of the shafts in the meter. Several other details are de- 


scribed. (July 9, 1883). 
$765. Racks for Storing and Improving or Squing 
Whisky, &c,: E, Smith, Liverpool. (C. M. Johnson, 


> ¥- 
Lexington, Kent, U.S.A.) (6d. 4 Figs.|—The racks are mounted 
on rockers and connected by crank and pitmen connections with 
a driving pulley. Two or more tiers may be mounted in the same 
frame, so that each alternate tier will rock in opposite directions. 
(July 28, 1883). 


3837. rag tea Chairs chiefly Designed for Pho- 
7 poses: W. R. Lake, London. (VW. S. 
Liseomb, Providence RJ., U.S.A.) [6d. 12 Figs.}—Comprises 
a chair seat, a pivotted base block rigidly secured at the rear edge 
of the seat, a rigid back supporting standard pivotted to the 
base block, and vertically and angularly adjustable, a back pad 
pivotted tothe standard, and a locking device for rigidly connect- 
ing the standard to the base block whereby the back pad can be 
located, and rigidly held in varied vertical planes between the 
front and rear edges of the seat. (August 7, 1883). 


3989. Process of and Apparatus for Producin: 
Wrought Iron: E. P. Alexander, London. (lL. D. 
Chapin, Chicago, Ill., U.S.A.) (6d. 6 Figs.]—Crude cast iron is 
subjected to a preliminary treatment in a pneumatic converter 
having the usual lining of firebrick or ganister until the iron is 

ractically free from silicon and a large percentage of its carbon. 
The iron is then transferred to reverberatory hearths having 
an iron oxide lining and therein reduced to a wrought con- 
dition without material loss of the lining of such furnace. 
The preliminary treatment is effected in a ‘‘ Danks” or ordinary 
puddling furnace such as described in Specification 739 of 1880, 
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except that it is lined with firebrick or ganister, and that it need not 
be rotated or oscillated during the blowing of the blast. The metal 
is then tapped and run into a “balling” chamber, constructed to 
permit of a reverberatory heat. The illustration is a transverse 
section, the converting vessel A being supported on trunnions 


bearing in suitable standards. The metal from the converter is 
discharged into a ladle C sustained on a truck running on an 
elevated railway. The balling chambers are constructed with a 
fuel chamber D, a rotary balling vessel E sustained on rollers, a re- 
movable door F hinged so as to swing freely to and from the mouth 
of the vessel E, and a movable flue section G provided with a slide 
valve. The flue section and the door swing separately from each 
other. (August 17, 1883), 

UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


NOTES FROM THE SOUTH-WEST. 
Cardiff Tramways.—The Cardiff Tramways Company 
is about to apply to the Board of Trade for a provistonal 
order to pte Se the construction of additional street 





tramways in the parish of St. John, Cardiff, and also at 
Roath. 

Docks at Bristol.—The Bristol Town Council proposes to 
apply to Parliament in the ensuing session for leave to 
bring in a Bill for the purchase of the undertakings 
of the Bristol Port and Channel Dock Company, of the 
Bristol Port and Channel Dock Warehouse Company, 





Limited, and the docks undertaking of Bristol and the 
Portishead Pier and Railway Company, by agreement or 
arbitration. It is also proposed to apply for powers for 
the winding-up and dissolution of the Bristo Port and 
Channel Dock Company, and of the Bristol Port and 
Channel Dock Warehouse Company, Limited, and for 
the alteration of the constitution of the Bristol and Portis- 
head Pier and Railway Company. It is further proposed 
to provide for the levying of tolls, rates, and charges, the 
raising of capital, &c. 

Great Western Railway.—The Great Western Railway 
Company proposes to apply next session for an Act 
enabling it to make a railway commencing in Siddington, 
Gloucester, by a junction with the company’s Cirencester 
branch railway, and terminating in Cirencester by a 
junction with the Swindon and Cheltenham Extension 
Railway ; a railway commencing by a junction with the 
Cirencester branch railway, and terminating by a junction 
with railway No. 1; and a railway commencing by a 
junction with railway No. 1, and terminating in Sid- 
dington by a junction with the Swindon and Cheltenham 
Extension Railway. The company and the Bristo] and 
Portishead Pier and Railway Company also intend 
to apply for an Act vesting the undertaking of the latter 
company in the Great Western Company. 


Abandonment of a Railway.—The proposed Severn 
Bridge and Forest of Dean Central Railway, which was 
authorised by Parliament in 1873, is to be abandoned. 


Newport.—The activity inthe steam coal trade has not 
abated. The house vos trade retains the same healthy 
tone. There is nothing favourable to report as to the iron 
ore trade, neither is there any improvement in manu- 
factured iron. Last week’s clearances amounted to 
42,118 tons. The shipments of iron amounted to 735 
tons despatched to Bahia. There were received from 
Bilbao 5276 tons of iron ore, and 662 tons came to hand 
from other sources. 


Water Supply of Cardif.—The Cardiff Town Council 
will apply to Parliament next session for power to con- 
struct new water works. The works will comprise two 
reservoirs in the valley of the Taff Fawr. 


The Glamorganshire Canal.—A special meeting of the 
Glamorganshire Canal Company was held on Monday, 
at Cardiff, Mr. W. S. Crawshay presiding. The chair- 
man stated that some time since a correspondence was 
opened by him with Mr. W. 8S. Lewis, Lord Bute’s 
agent, for the purchase of the canal by Lord Bute and 
his trustees, and this had resulted in an offer being made 
by Mr. Lewis, on the part of Lord Bute, to lease the 
canal for fifteen years on the following terms: The 
original capital was 100,000/. in 100/. shares, but this had 
been increased under Parliamentary sanction to 103,600/. 
Lord Bute proposed to give 64 per cent. interest on the 
original capital, and 4 per cent. interest on the 3600I. 
capital, the interest to be secured by a charge on the Bute 
Docks for fifteen years, at the end of which time Lord 
Bute is to have the option of purchasing the undertaking 
by giving a capitalised sum equal to 224 years’ purchase 
at the above interest. The shareholders to have gua- 
ranteed to them the interest for fifteen years. As the 
canal has only been paying an interest of 24 to 4 per 
cent. per annum recently, the offer was accepted, subject 
to a clause being inserted in the agreement that if Lord 
Bute declined to purchase the canal at the end of the 
fifteen years he should give six months’ notice. The 
object of leasing the canal is said to be to supply the Bute 
Docks with water. 


Cardif.—The steam coal trade has not shown any 
weakness. The shipments of patent fuel have again been 
heavy. The iron trade continues quiet. Last week’s 
clearances comprised 141,180 tons, 2534 tons of patent 
fuel, and 2195 tons of rails. From Bilbao there arrived 
2375 tons of iron ore, and 815 tons from other sources. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but again 
there was very little business transacted. The political 
aspect, together with the discouraging reports from trade 
centres, tend to depress the markets. No. 3 Cleveland 
pig iron was offered at 37s. perton f.o.b., either for prompt 
or future ee but buyers hang back in the hope of 
lower prices. abour difficulties are threatening all 
branches of the iron and coal trades, and it is feared that 
the markets will be duller until the wages questions are 
rearranged. The manufactured iron trade is flat and slow 
of sale, owing to the lack of fresh shipbuilding work. 
Nominally plates are quoted 5/. 15s. to 5/. 17s. 6d. per 
ton, less 2} per cent. at works, but less money will be 
accepted even for delivery over the winter months. He- 
matite iron is dull and prices are tending lower. Nos. 1, 
2, and 3 can be purchased at 47s. per ton net f.o.b. west 
coast ports. 


The Wages Question.—In the Clevelind district the 
ironstone miners are still discussing the wages question, 
They have by a large majority rejected the proposal of 
the mineowners that each workman should contribute a 
small sum towards defraying the cost connected with the 
sliding scale arrangement now in operation. But what- 
ever differences there may be between masters and men it 
is expected that, through the medium of the joint commit- 
tee, all will be satisfactorily settled without any stoppage 
of work. The blast furnacemen of the North of England 
are agitating for an advance of 5 per cent. in their wages, 
but in this instance also it is believed that by the joint com- 
mittee a speedy and amicable arrangement will be arrived 
at. The ironworkers of the North of England demand 
an advance, and they are met by the iron manufacturers 





seeking a reduction. For years the Board of Arbitration 
has been instrumental in deciding the wages question, 
and there isno reason to suppose that that very excellent 
institution, which has saved somuch by preventing strikes, 
will fail in bringing both masters and men to a fair con- 
clusion as to what wages shall be for three or six months 
after Christmas. 


Engineering and Shipbuilding.—As the Clyde builders 
have given notice of a reduction in wages it is anticipated 
that the builders on the Tyne, Wear, and Tees will follow 
their example. For months past we have pointed out the 
falling off in the shipbuilding trade, and now at several of 
the yards the last steamers are being rapidly finished. 
Already large numbers of men have been paid off on the 
northern rivers, and as the end of the year approaches, 
the number will wap gaged be considerably increased. 
For several months to come there will be great scarcity of 
orders for cargo-carrying steamers, and this anticipated 
dearth is further depressing the manufactured iron trade. 


The Coal and Coke Trades.—The fuel trades are un- 
settled pending the rearrangement of the wages ques- 
tion. It is earnestly hoped that in West Yorkshire the 
anticipated strike of so many thousands of pitmen will 
be averted, and that the wages question will be arranged 
by arbitration. 


The Salt Deposits of Middlesbrough.—The salt deposits 
of Messrs. Bell Brothers, Limited, at Port Clarence, 
Middlesbrough, are being worked with great success by 
the pioneers. Messrs. Bolekow, Vaughan, and Co. are 
still progressing with their boring operations at Middles- 
brough, and although they have not yet reached salt they 
know that there is a deposit underlying their iron works, 
as it will be recollected that while they were sinking for 
asupply of water many years ago brine was obtained. 
The Sowsnetis Chemical Company have been most un- 
fortunate in their boring at Haverton Hill, Middles- 
brough. Having sunk to a depth of nearly 1200 ft. and 
failed to reach salt, they have for the present suspended 
operations, but it is believed that they will sink another 
borehole somewhere in the same locality. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Diversion of the River Ouse-—Among the forthcoming 
applications for Parliamentary powers, none will be of 
greater interest to the West Riding than that of the Air 
and Calder Navigation Company for the improvement of 
the Lower Ouse. The promoters have already expended 
considerable sums of money in extending the facilities for 
shipping goods to and from Leeds and a neighbouring 
town, andthe undertaking about to be launched is ex- 

cted to give an enormous impetus to their trade. 

aving recently enlarged their dock accommodation at 
Goole, the company now propose to divert and other 
wise improve the River Ouse, from a point near to the 
Skelton railway bridge to another point adjoining the 
confluence of the rivers Ouse and Trent. They also 
intend to ask for powers to construct training walls or 
embankments, and other works necessary for the diver- 
sion of the river. 


Railway Communication.--At a meeting of the Bingley 
Improvement Commissioners, the question has been 
brought forward as to through railway communication 
with Keighley. ‘* That a petition be presented from this 
Board to the Finance and General Purposes Committee, 
of the Bradford Chamber of Commerce, asking them to 
persevere in their scheme for promoting through com- 
munication between the Midland, Lancashire and York- 
shire, and Great Northern Railway Companies, and that 
the Board promise their support in the matter.” 


Wakefield New Water Works.—A meeting of the Water 
Works Committee of the Wakefield Town Council has 
been held. The important point to discuss was as to 
whether Mr. Bateman should be called in to consult with 
Mr. Hawksley and Mr. Filliter with reference to the site 
of Ardsley reservoir, and as to whether that site should 
be abandoned. In the course of the discussion Mr. W. H. 
Stewart, the legal adviser to the corporation, strongly 
recommended the committee to adhere to the present site, 
as any other site would prove equally as expensive, and it 
would also cause delay, because it would necessitate 
another application to Parliament. The majority of the 
members agreed with Mr. Stewart, and ultimately it was 
agreed to adhere to the present scheme. It was also de- 
cided that it was not necessary to call in the assistance of 
any engineer. 


The Miners’ Strike.—At a conference of South York- 
shire miners held at Barnsley, it was reported that 34,074 
notices had been actually served in South and West 
Yorkshire, but that 39,000 are really under notice. Reso- 
lutions were adopted endorsing the strike resolutions of 
previous conferences, in favour of forming a joint wages 
board when the present dispute is settled, and expressing 
willingness to send a deputation to meet the coalowners. 
A meeting of the coalowners of South and West York- 
shire and North Derbyshire has been held in Sheffield, 
Mr. J. D. Ellis presided. A resolution was unanimously 
passed expressing regret that the colliers had given in 
their notices, and pledging each coalowner who was pre- 
sent not to concede any advance. The question of mutual 
assurance to reimburse owners who may sufferers 
by a partial strike was referred to Mr. Ellis and the 
secretary 








APPOINTMENTS UNDER THE NEW PaTENT Law. — We 
are requested to state that the Civil Service Commis- 
sioners are about to hold an examination for six addi- 
tional assistant examiners to the staff of the Patent 
Office, at a salary commencing at 250/., and rising by 
371. 10s., triennially, to a maximum of 400/. per annum, 
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STRESSES IN STATICALLY UNDETER- 
MINED SYSTEMS. 

Proressor Mour’s method of applying the prin- 
ciple of work to the calculation of stresses in stiff 
frames, or systems of frames, and their change of 
form within the limits of elasticity, which appeared 
in 1875, had already been indicated in outline by 
Clapeyron and Lamé, in France, Maxwell and 
Jenkins, in England, and Schulze, in Germany. 











During the interval of about ten years the matter 
seems to have received but little attention, but | 


since 1875 the literature on the subject has been|- - - 


considerably augmented by Frinkel, Winkler, 
Krohn, and others. In the writings of these | 
authors, a stiff frame is considered to be a plane | 
quadrangle of elastic bars, perfectly articulated at | 
the junctions, with either one or two diagonal bars. 
One diagonal is necessary to make the frame stiff, 
and so the stresses in the five ‘‘ necessary” bars can 
be determined by asimple statical calculation; but if 
the second diagonal is introduced this is no longer 
the case, the frame is statically undetermined, 
and the sixth bar (or any one of the six bars) is 
‘‘additional” or *‘ supernumerary.” The problem 
is then solved by introducing into the calculation 
the change of lengths of the bars under stress, in 
this way, that the sum of the products of the stresses 
into the changes of lengths is put equal to the sum 
of the products of all external forces into the move- 
ments of their points of application. In other words, 
if equilibrium takes place the sum of all work done 
must be equal to the sum of all work consumed. 
This is the principle of work. Some writers apply 
the principle of virtual velocities, or that of the 
instantaneous axis, with the same results. 

If several frames are joined together so that the 
condition 

2m=n+3 
where nv is the number of bars, and m the number 
of junctions, is fulfilled, the system is statically 
determined. The determination of the stresses in 
the bars is then a simple statical problem, provided 
that all external forces acting upon the system are 
known. 

If xn is smaller than 2m—3 the system collapses, 
or is liable to collapse in consequence of a slight 
disturbance of the forces; if n is larger than 
2 im—3, or if not all the external forces are known, 
the system is statically undetermined and the 
stresses in the supernumerary bars, as well as the 
unknown external forces, are determined by the 
elastic change of form of the system. 

If it is further desired to take into consideration 
the total or partial rigidity of the connexions at the 
junctions, as in the cases of rivetted or pin con- 
nexions respectively, the resulting bending strains 
(so called secondary strains) can be determined by 
the methods of Manderla and Winkler. 

Now it frequently happens in practice that struc- 
tures consist partly of frames, eitler statically 
determined, or undetermined, where the secondary 
strains may be ignored, because the bars of the 
frame are slender, or may be ascertained when the 
primary strains have been found, and partly of mul- 
tiple lattice or plate frames where such calculations 
would be too complicated, and where the change of 
form may be expressed with sufficient accuracy by 
a function of the moment of inertia of the frame 
asawhole. In Figs. 1 to 7 a few such structures 
are illustrated. 

In these cases an extension of the principle of 
work to solid laminz gives satisfactory results. 

Let Ax be the length of a smail piece or lamina 
between two sections at right angles with the 
neutral fibre of that part of the structure which 
we regard as solid, Jz the moment of inertia, 
E, the modulus of elasticity of the material, A ¢, the 
alteration of the angle between the two sections in 
consequence of a moment M, which acts in the 
lamina and which is the sum of the moments 
of all internal stresses parallel with the neutral 
axis; then we have from the theory of elastic 
bending, 
= Mz Ax 


’ 
x Jx 


A dx 


or putting , which is a constant for a given 
x < 
lamina, = Ae, , 

Agde=Mr Ax... (1) 


Further let S’ be an external force acting upon 
the lamina at the distance 1 by means of an arm 


i oa ro 
or=—-He + . . . 


If then the arm describes the angle 4 ¢’ its en 
moves through the distance Al'==r' A@’, and the work | 
performed is S’7/A ¢’=S' Al’, and since A ¢’ must | 
be equal to A ¢, (the alteration of the angle of the | a 
two sections) we have with (2) the equation of work : 


S’ 7’ Ad’=S' Al/=u,'S'’ Ade . . 


S’ be given in units, one of which would produce 
the moment x’ in the lamina, so that 


(2) 


(3) 


| which the index « belongs ; but if this is one of a 
| sytem of x laminz the work expressed in (3) will 


q| be the sum of the work consumed by all the 


laminie, therefore : 





x 
Sar= = ur'S’ Ads. . . (3a) 


=o 


| The system of laminz is here a statically determined 
| system, but if S’ is not an external force, but acts 


A ¢, , however, may be the result not only | asthe stress in a bar attached to the system, the 


S« , the moments of which would be 
"8", ue” 8”. ue $", 


of the force S’ but also of other forces 8S’, S”| 


and, while we consider these moments as unknown, 


there may exist in the laminaalso a moment M, , 


























which we assume to be absolutely rigid, and let 
































which is already known. 
moment in (1) 
Mz = Me'S'+ue "Stuer" S"+ ... we SS" + Mz 


Putting the value of 4¢, , thus extended, out of 


(1) into (3), we have 
S! AU =pr'S! Bex (Me! Stun" S’+. 
or: 


S’AUV’=S' [ (pr) Aer St he’ Me” Bee S’+ Me Me” 


Aer SS + 2... ter we Aer S" + br’ Mx Mex] 
In the same way we can deduce : 

8” Al"=S" [ae” Me Aer S'+(ux ") Ber 8” + 
+h” pi her Sh + me” Mx dex] 


a6 


Sv Al’ =S" [ue My , Ae, S’+ we My as Aex S’+ 
cee  t(UPArS +4" Me dec] 


PCY > aa 


We have then the 


(4) 


M, ) 





latter becomes statically undetermined, and the bar 
|is a supernumerary one. It is also to be considered 

| that the movement Al’ then takes place in the op- 
posite direction, because a pull at the system, im- 
plying tension in the bar, elongates it and causes 
the system to move in the direction opposite to the 
pull, and contrarily in the case of a thrust ; and if 
we further put 

| a 

| _— a’ E> 

| where l’ the length, «’ the sectional area, and E’ the 

| modulus of elasticity, we write : 

| v ee 

| —e— EF’ S=S = we Adz 

. r=0 


, 


. vy , : 

or, since ——,, isa constant for a given bar, which 
a 

| we denominate im’, 


| 
| rn 
| 
| 


-S'm’S’=S’ = wz’ Agz . . (3d) 


zL=0 


| If also the other forces S’S”. . .S" are the 
stresses in sO many supernumerary bars we can 
| write, without going into further details, the equa- 
|tions for the complete system according to (5), 
dividing at the same time by S’, 8’, 8”. . . 8” re- 
spectively as follows : 


‘ 





rL=n x=n 

|} -m’S’=S’ ZS (uc’)? Aer +S” ST bu’ Me" Ate + 

| r=o z=0o0 

| urn z=n 

ee tS DS we wy Aer t+ = Mx’ Mz bez 
r=0o0 z-0o 

| zr=n =n 

-m" S’=S’ & wr" x’ Beer +S” = (ue)? Aer + 
| z2=0 zr2=0 
ur=n x=n 
+5 ZX wy i Aeet+ = Me” Mr bez \{6) 

| S=0 t=0 

| 

} _£=n xr=n 

j-mu Su =S’ J wl wry’Aer +8” = BY Bex "“Aex + 

| r=0 =6 ~ 

| 

| uxr=n r=n 

J} «+- +S 5 (we jPaee + = wt Meher 
z=0 e< zr=-0 

In these equations the quantities » are the posi- 


| tive or negative moments in the laminz of a stati- 
| cally determined system, and can be ascertained 
| directly from the geometrical position of the laminze 
| towards the forces S’, S’, &c., and from the units 
| of the latter; mand Ae are given by the dimen- 
| sions of the parts, the moments M are also known, 
and the only unknown quantities are S’,S”... 
S". The above wu equations (6) are therefore 
sufficient for their determination. When they 
are found, the moments M can be determined by 
means of equations (4). The deduction of the 
equations for a system of frames is analogous to 
the one here given for a system of lamin. Intro- 
ducing o’,, o",,. . . o”, as the stresses in a bar 2, 
caused by the unit forces of 8S’, S’. . . S", and let- 
ting « assume all values from 1 to x according to 
the number of necessary bars ; introducing further 
m x for de, , and S, for M, , the equations (6) assume 
the form in which they have been stated in 
‘¢ Schiffer und Sonne, Handbuch der Ingenieur, 
Wissenschaften IT.,” 1882. 

For structures of a mixed character as illustrated 
in Figs. 1 to 7, the quantities o and u ; m and Ae ; 
Sand M appear together in the equations. The 
statement of each ¢ or » involves a statical calcula- 
tion through the whole or part of the system, and 
as in some casesthe number of supernumerary bars, 
and therefore the number of simultaneous equa- 
tions is considerable, the calculations are, generally 
speaking, laborious. In such cases it is advisable 
to divide the structures into several parts, intro- 
ducing acting and reacting forces and movements 
at the divisions, which are then treated as auxiliary 
unknown quantities. The equations can then be 
solved in groups. 

Referring tu the illustrations it may be mentioned 








that the structure, Fig. 1, contains two super- 
numerary bars, Fig. 2 five, Figs. 3 and 4 only one, 
Fig. 5 at least nine, Fig. 6 four, and Fig. 7 nine. 

In order to explain the treatment of the equa- 
tions in a simple case we indicate below the short 
calculation of a beam of uniform section resting on 
two rigid and two elastic supports ; it will be seen 
that the results agree with those already known 
from the calculations with other methods. 

Let 3/, Fig. 1, be the length of the girder A B of 
uniform section supported by two rigid piers at A 
and B, and two elastic piers of given dimensions, so 
that m* and m” are given; let also Ae be given, 
and let S’ r’ be a moment acting at B, in con- 
sequence of which a change of angle of the section 
through B is produced equal to ¢. 

We can either regard the piers A and B as supe- 
numerary bars or the piers S” and 8’; we prefer 
the latter. Then, bearing in mind that in 


: A. 2 
Ae: =,, 
ES’ 
E and J are constant, we can integrate mathe- 
matically, and equations (6) will be as follows : 


"QUT ~ “37 ai mes ‘ 
—m"' 8S" EJ=S’ / (ue “Pde+S / pe” pe” dx 
A e 
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“31 
+f we!” Mx dx 
0 
If we regard the forces S’ 8”, &., acting 
supernumerary bars as pulling at the points 
attachment, all quantities u, as well as M are 
this case positive. 
We make the 
M, vw” and pw”: 


in 
of 
in 


following three diagrams for 


renee 1 — | 














and produce the integrals 


0 


for example : 


3t ts 
f Me Mz dx=S Ai 37° 
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Working out we find : 


st 
| i per” Mz dx = 


0 
In the same manner 


3t 
j fal” M, dz 


0 
The equations then are as follows : 


—m’s’EJ=S"4p+s”ipyirgy 
9 is 9 


9 ? 7’ 


» 


BPS r, &e. 


—m”"S'” E J=S” ti +8” 4p +2 2S’? 

is 9 9 
The only unknown quantities are here S’ and 8”. 
These can therefore be found as also the deflections 


Al’ and Al’ since Al=mS. If we assume the inter- 


mediate piers to be rigid, m” and m’” are=0 and the 
equations are : 
on YM 5 <1 5 S' 7 
0=88"+75 ‘- 


| 
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0=75S" + 


from which 
a 


2 SS?’ as 8 S')’ 
; and 8” - — 


l 
The pressures at A and B can then be found by 
simple equations, they are 
,1i Br 
bb 
respectively, and, finally, the moments over the four 
supports are as follows : 
ae a 
ad ha i” 
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THE SpanisH FISHERIES. 

Tue Spanish Court was large and well furnished, 
there being several characteristic models of vessels. 
No certain figures can be obtained of the results of 
the whole fishing industry of Spain. It is, however, 
estimated that 14,202 boats, with a tonnage of 


51,397 tons, were employed during the year 1882. | 


They gave occupation to 59,974 men and took about 
78,000 tons of fish. The Government interfere in 
the fishing industry only to the extent of collecting 
and distributing information to the fishermen on 
subjects that are most likely to be of use to themin 
their calling. In consequence, principally no doubt 
of this wise policy, we find in Spain a vigorous and 
self-reliant class of men engaged in the fisheries. 
Some of the most interesting features in the Spanish 


Court were the contributions sent by the different | 
fishermen’s associations, and although the Naval | 


Museum of Madrid supplied a collection of articles 
that would have formed a good basis in itself 
for an exhibition, yet in no other foreign court 
was the fishing industry of the nation better 
illustrated by private enterprise than in that of 
Spain. The fishing associations referred to are half 
benefit societies and half trading communities. 
That of Lequeito has issued a small pamphlet from 
which we learn that this body consists of 600 
members divided into three classes, viz., owners of 
vessels, patrons or men in charge, and ordinary 
fishermen. A board of directois, consisting of 
22 owners, and 24 masters of boats or ordinary 
fishermen, has the sole control of the affairs 
of the society. The meetings are presided 
over by a major-domo elected triennially, and 
who must be the owner of a boat over 40ft. 
long. This functionary receives a stipend of 
8000 reales a year, a sum which sounds more 
modest when expressed as 801. He has two clerks, 
who are on the permanent staff, to help him. His 
duties are to keep the books with the assistance 
of the two clerks, to take charge of the sales of all 
fish, recover moneys, and make necessary payments. 
In stormy weather he gets up in a watch tower and 
guides boats entering the harbour. The atalayero is 
an official of the society, whose duty it is to station 
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himself on the heights and signal by means of 
smoke, to the boats at sea, the movements of schools 
of sardines and anchovies or probable changes of 
weather. It is also the duty of this officer to weigh 
ail the bream caught from the Ist November to 
31st of March, for which he receives a ‘* gratuity” 
of 100 pesetas, or say 4/. sterling. Two other 
sefieros, or signalmen, are told off to keep all 
boats in port during bad weather, and to call 
together the crews when circumstances appear 
favourable for sailing. Should there be a dif- 
ference of opinion between these experts as to the 
meteorological probabilities, the patrons, or skippers 
of the fishing-boats, are summoned in council and 
their opinion taken by ‘‘ secret vote with black and 
white balls.” The decision so arrived at is irre- 
vocable and all are bound to sail should it be so 
decided ; those who do not do so paying a fine to 
the funds of the association. The boats carrying 
the sefieros fly a colour by means of which they 
signal orders for sailing to the other vessels. These 
seheros appear to be the Spanish equivalent to 
the English admiral of a trawling fleet. 

The boats used by these fishermen are fine craft ; 
}one or two models of them were shown in the 
| Exhibition. A first-class boat will be of about the 
| following dimensions: Length over all, 45 ft. to 
150 ft.; breadth (extreme), 9 ft. to 10 ft. 3in. ; 
depth (inside), 3ft. 10in. to 4ft. The keel is of 
oak Gin. by 3hin, The stem and stern-post are 
‘also of oak. The planking is generally of oak or 
|walnut—the latter preferred—and is Sin. thick, 
| the width of the planks being 45 in. Many boats 
are now constructed of hard wood to the water 
| line and Norway pine above. 
| The fastenings are galvanised nails 4} in. long. 
|The mast-partners and all the thwarts are of oak 
| 1}in. thick and 8in. wide, the latter are fastened in 
| with iron knees. Lee-board and rudder are of oak, 
| walnut, or chestnut ; the rudder extends 3} ft. to 
|4 ft. below the keel, and, in giving lateral resist- 
| ance, balancesthe lee-board which is thrust down for- 
| ward under the lee-bow. The rig consists of two 
| lugs, the smaller one forward right in the eyes of 
|the boat; the mainmast being amidships. The 
‘lug sails are set on long yards, the fair-weather rig 
| consisting of a fore lug with 120 square yards, and 
;a main lug of 200 square yards. There are six 
| shifts of sail, the main being substituted for the 
|fore lug in turn as the weather increases, in a 
| manner similar to that in which our own Mounts 
| Bay boats reduce canvas. The fair weather rig 
| requires two masts 42 ft. and 36 ft. long, and yards 
'28 ft. and 30ft. long, respectively. The oars are 
| 16 ft. long, and are pulled double-banked. Such a 
| boat will cost 901. to 100/. fitted for sea, of which 
sum the hull will represent rather more than 
jhalf. These vessels generally remain at sea for 
| twelve hours, from about three to four in the morn- 
|ing until the same time in the evening. Tunny, 
Merluza (a species of cod), and bream, are the 
principal fish taken. The first-named are caught 
by hook and line operated by means of poles rigged 
out from the boat much in the same way, apparently, 
jas we drail for mackerel on the south - west coast. 
| A filament of maize straw is used for bait. The 
boats sail toa distance of about 90 miles off the 
land and run back before the prevailing wind, until 
they are about nine miles from the shore or until 
| they lose the fish. When the fisherman gets a bite 
the wind is spilled out of the sail so as to deaden 
the boat’s way. The fish is then got alongside, 
promptly gaffed, and got on board. Tunny sells 
for about three halfpence a pound in Lequeito. 
The season extends’ from June to November. 
Bream are taken in the winter and spring, 9 to 12 
miles off the coast. They are caught by hook and 
line in two ways. The first is worth describing. 
A line 50 fathoms long has bent to it snoods with 
hooks attached, 16 in. apart. Each man handles 
three lines. On reaching the fishing ground the 
line, to the end of which a stone is attached, is 
gradually paid out until soundings are taken ; then 
another stone is attached and the operation re- 
peated. Ifa bite is felt the line is slacked away 
freely, and this goes on until about 500 fathoms 
are overboard. When, by the lively and continuous 
jerking of the line, the fisherman concludes that he 
has a good number of fish on the hooks, he will 
haul aboard and then prepare to shoot again. 

The second method of taking the bream is by 
long lining ; fifty of the lines we have just described 
being bent together and duly anchored and buoyed. 
Spaniards do not much care for this way of fishing, 
as it is costly in bait and the gear is often lost in 
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bad weather. Bream sells at about 34d. a pound. Cod 
are taken during the first six months of the year, 
about 9 miles off shore, by hand lines. Sold fresh 
the price is about 6d. per Ib. A small quantity is 
preserved in tins. Anchovy or cuttle fish is the bait 
used, sometimes the two are placed on one hook. 

A smaller description of boat called traineras, is 
built especially for taking sardine and anchovy, 
although in fine weather they often engage in the 
same fishery as the larger boats. The traineras 
are light and shapely vessels, with a graceful sheer 
and curved stem and stern posts. The keel is 
much cambered, and the bottom is flat and has 
considerable hollow. The usual dimensions vary 
between: Length, 58 ft. to 42ft.; beam, 7 ft. to 
7 ft. Gin. ; depth, 2ft. Gin. to 2ft. 10in. The 
sails and gear are much the same as in the larger 
boats, excepting that there are only four shifts in 
place of six. The largest main lug has an area of 
about 90 square yards, and the fore lug about 
50 square yards. The other sails for heavier 
weather are naturally smaller. The largest masts 
for tine weather are respectively 36 ft. and 22 ft. 
long. The average cost of one of these boats and 
gear is about 122/., made up as follows: Hull, 
321. ; sails, gear, and oars, 30/.; nets and gear 
attached, 60/. The season for anchovy fishing 
commences on the Ist of March and ends 30th 
of June; it begins again on the 15th of September, 
and continues until the end of the year. Most 
fish are taken at a distance of about nine miles 
from the land, although they often come in much 
closer. Anchovies are sold fresh, or are salted to 
be sent away, some are used for bait, and in times 
of great plenty quantities are put on the land for 
manure. The greater part are, however, preserved 
in barrels or tins, and are exported to France or 
England. 

The net used in the capture of anchovies is called 
traina or copo. It is in principle like the cele- 
brated purse seine of the United States, but in 
place of being 200 fathoms long, as are many of 
the nets which, in American waters, will enclose a 
whole school of mackerel, it is but 32 to 40 fathoms 
long. The depth is 7 to 10 fathoms, and the mesh 
jin. Sardine fishing commences on the Ist of 
July and lasts until December. The principal 
ground is two to ten miles off shore. The price of 
sardines on the coast is about 25d. per pound. 
When the sardines appear in shoals they are taken 
with the traina in the same way as anchovies, a 
net of Sin. mesh being used. Sardines are also 
taken by gill nets about 200ft. long and 18 ft. 
wide. When used in the daytime the fish are 
tolled up by a bait consisting of the liver of cod. 
When the sardines have been attracted to the 
neighbourhood of the net, bait is thrown on the 
other side of it. The fish in their rush for the bait 
become entangled in the mesh. These nets are 
sometimes anchored out all night, in which case no 
bait is used. 

A third class of boats of much the same character 
are of about the following dimensions: Length, 
28 ft. to 35 ft. ; beam, 7} ft. to 8 ft. ; depth, 2 ft. 
Gin. to 2 ft.8in. The two lugs will contain 16 and 
30 square yards of canvas respectively. They are 
used for sardine catching, when they will carry a 
crew of four men, or for taking conger and cod, in 
which case they will be manned by eight hands. 

Their cost will average approximately as follows : 
Hull, 15/. ; gear and sail, 10/. ; nets and lines, 131. ; 
about 40/7. The conger season extends from 
March to June, and from October to November. 
The fish are taken by hook and line, sardine and fish 
known as berdel (which in turn is taken by a hook 
covered with a feather), are used as bait. 

There are other smaller fishing boats, amongst 
which may be noticed the bateler, a powerful little 
vessel 13 ft. to 16 ft. long, about 5} ft. wide, 
and 2 ft. deep. They are sailed by one man, set 
a good spread of canvas, and are fast and handy. 
They are used for taking a species of cuttle fish 
which supplies a bait, and is caught by hook and 
line, the fishes being attracted by coloured threads, 
at which they rush, when the hook will catch in 
their tentacles. There is asmall well inthe middle 
of the boat for keeping the fish alive. None of the 
boats on the northern coast of Spain carry ballast. 
They have flat hollow floors and set a large area of 
canvas on a shallow draught. Lobster fishing is 
pursued in much the same manner as in England, 
but often four or five miles from land, and in very 
deep water. 

One of the most noticeable objects in the Spanish 
court was a full-sized boat about 25ft. long, which had 
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a square hole cut in the bottom amidships. Through 
this hole was let down a glass frame in which was 
placed a powerful paraffine lamp. The object of 
this was to attract the fish. It is said that tunny will 
be drawn from a distance of over a hundred yards, 
and will follow the boat so that they may be enticed 
into the nets. Sardines and other fish will follow 
the light in shoals. It is claimed that the boat will 
be useful in diving operations, for pearl or coral 
fishing, or for ascertaining the direction of sub- 
marine currents which can be seen at night by aid 
of the lamp to a depth to 25 to 30 fathoms. Dur- 
ing the latter part of the exhibition, this boat was 
afloat in the pond, and might as well have been 
anchored off the Nore, so far as showing its special 
feature to the general public was concerned. 

Steam trawling has been introduced into the 
Spanish fisheries apparently with a considerable 
amount of success, several vessels having been built 
in Great Britain. A company has been formed for 
more effectually working the fisheries of the Canary 
Islands, and altogether the Spanish fishery industry 
appears to be in a fairly successful condition. 


THE NEW EDDYSTONE LIGHTHOUSE. 

Art the ordinary meeting of the Institution of Civil 
Engineers held on the 27th of November, Mr. Brunlees, 
President, in the chair, a paper was read on ‘“‘ The New 
Eddystone Lighthouse,” by Mr. William Tregarthen 
Douglass, Assoc. M. Inst. C.E. 

The necessity for the construction of a new lighthouse 
on the Eddystone rocks had arisen in consequence of the 
faulty state of the gneiss rock on which Smeaton’s tower 
was erected, and the frequent eclipsing of the light by 
heavy seas during stormy weather. The latter defect was 
of little importance for many years after the erection of 
Smeaton’s lighthouse, when individuality had not been 
given to coast lights; but with the numerous coast and 
ship lightsnow visible on the seas surrounding this country, 
a reliable distinctive character for every coast light had 
become a necessity. The tower of the new Eddystone was 
a concave elliptic frustrum, with a diameter of 37 ft. at the 
bottom, standing on a cylindrical base 44 ft. in diameter, 
and 22 ft. high, the upper surface forming a landing plat- 
form 2 ft. 6 in. above high water. The cylindrical base 
prevented in a great measure the rise of heavy seas to 
the upper part of the tower, and had the further advan- 
tage of affording a convenient landing platform, thus 
adding considerably to the opportunities of relieving, the 
lighthouse. With the exception of the space occupied by 
the fresh-water tanks, the tower was solid for 25 ft. 6 in. 
above high-water spring tides. At the top of the solid 
portion the wall was 8 ft. 6 in. thick, diminishing to 2 ft. 
3 in. inthe thinnest part of the service room. All the 
stones were dovetailed both horizontally and vertically, 
as at the Wolf Rock Lighthouse. Each stone of the 
foundation courses was sunk toa depth of not less than 
1 ft. below the surface of the surrounding rock, and was 
further secured by two Muntz metal bolts 14in. in dia- 
meter, passing through the stone and 9in. into the rock 
below, the top and bottom of each stone being fox- 
wedged. The tower contained nine rooms—the seven 
uppermost having a diameter of 14 ft., and a height of 
10ft. These rooms were fitted up for the accommodation 
of the lightkeepers, and the stores necessary for the 
efficient maintenance of the lights ; they were rendered as 
far as possible fireproof, the floors being of granite covered 
with slate; the stairs and partitions were of iron, and the 
windows and shutters of gun-metal. The oil rooms con- 
tained eighteen wrought-iron cisterns capable of storing 
4300 gallons of oil, and the water tanks held, when full, 
4700 gallons. The masonry consisted of two thousand one 
hundred and seventy-one stones, containing 62,133 cubic 
feet of granite, or 4668 tons. The focal plane of the upper 
light was 133 ft. above high water, its nautical range was 
174 miles, and in clear weather it overlapped the beam of 
the electric lights from the Lizard Point. The lantern 
was of the cylindrical helically-framed type adopted 
by the Trinity House. The glazing was 2 ft. 6 in. higher 
than usual for first-order lights, this addition being 
necessary to meet the requirements of the special 
dioptric apparatus. For the white fixed light exhi- 
bited from the three lighthouses of Winstanley, Rud- 
yerd, and Smeaton, at the Eddystone, the Trinity 
House determined on substituting, as a distinction, a white 
double flashing light at half-minute periods, showing two. 
successive flashes, each of about three and a half seconds’ 
duration, divided by an eclipse of about three seconds. It 
was also decided to show from a window in the tower, 
40 ft. below the flashing light, a sector of white fixed 
light, to cover the Hand Deeps, a dangerous shoal 34 miles 
north-west from the lighthouse. It was further arranged 
that a large bell should be sounded during foggy 
weather, twice in quick succession every half-minute, 
thus assimilating the character of the sound signal to that 
of the light. Two bells of 40 cwt. each were mounted at 
opposite sides of the cornice, in order that a windward 
bell might be sounded during fog. The optical apparatus 
for the main light consisted of two superposed tiers 
of lenticular panels, twelve in each tier. Each lens panel 
subtended a horizontal angle at its foci of 30 deg., anda 
vertical angle of 92 deg., being 474 deg, above the central 
plane of the lens, and 444 deg. below it ; and was com- 
posed of a central lens and thirty-nine annular rings 
or segments, there being twenty-one above and eighteen 
below the central lens. The twelve panels in each 
tier were fitted together so as to form a twelve-sided 
drum, each lens having its focus in a common centre at a 
distance of 920 millimetres. These lenses subtended the 
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largest vertical angle of any yet constructed for coast 
illumination, the increased angle and consequent addi- 
tional power being obtained by the adoption of heavy 
flint glass for the six highest and the three lowest rings 
of each panel. The light was derived from two six-wick 
‘* Douglass” burners, one being placed in the common foci 
of each tier of lenses, the illuminant being colza oil. With 
a clear atmosphere, and the light of the Plymouth Break- 
water lighthouse (10 miles distant) distinctly visible, the 
lower burner only was worked at its minimum intensity of 
450 candles, giving an intensity of the flashes of the optical 
apparatus of 37,800 candles; but whenever the atmo- 
sphere was so thick as to impair the visibility of the 
breakwater light, the full power of the two burners was 
put in action, with the aggregate intensity of 1900 candles 
for the lamps, and an intensity of the optical apparatus of 
159,600 candles. This intensity was about 23.3 times 
greater than that of the fixed light latterly exhibited from 
Smeaton’s tower, and about 3282 times that of the light 
first exhibited in the tower from tallow candles. The 
new tower was built at a distance of 130 ft. from 
Smeaton’s lighthouse, a large portion of the féundation 
being laid below the level of low-water spring tides. The 
estimate for the work was 78,000/., and the cost 59,255/. 
The first landing at the rock was made in July, 1878, and 
the work was carried on until December. Around the 
foundation of the base of the tower a strong cofferdam of 
brick and Roman cement was built for getting in the 
foundations. By June, 1879, the work was sufficiently 
advanced for the stones to be laid in the lower courses, 
and everything was arranged for H.R.H. the Duke of 
Edinburgh, Master of Trinity House, who was to be ac- 
companied by H.R.H. the Prince of Wales, to lay the 
foundation stone on the 12th of the month; but the 
weather being stormy the ceremony was postponed until 
the 19th of August, when the lowest stone was laid by the 
Duke of Edinburgh, assisted by the Prince of Wales. On 
the 17th of July, 1880, the cylindrical base was completed, 
and the 38th course by the early part of November. On 
the Ist of June, 1881, the Duke of Edinburgh, when pass- 
ing up Channel in H.M.S. Lively, landed at the rock, and 
laid the last stone of the tower. On the 18th of May, 
1882, the Duke of Edinburgh completed the work, by 
lighting the lamps and formally opening the lighthouse. 
The edifice was thus erected and fitted up within four 
years of its commencement, and one year under the time 
estimated. The whole of the stones, averaging more than 
two tons each, were landed and hoisted direct into the 
work, from the aeck of the steam tender Hercules, by a 
chain-fall working between an iron crane fixed at the 
centre of the tower, and a steam-winch on the deck of the 
Hercules, which was moored at a distance of 30 fathoms 
from the rock. 

The Town Council and inhabitants of Plymouth having 
expressed a desire that Smeaton’s lighthouse should be 
re-erected on Plymouth Hoe, in lieu of the Trinity House 
sea-mark thereat, the Trinity House made over to the 
authorities at Plymouth the lantern and four rooms of 
the tower. For taking down and shipping Smeaton’s 
masonry, the Hercules was moored at ten fathoms from 
the rock, and the stones were shipped, after the removal 
of the lantern, by her steam machinery, by a process 
exactly the reverse of that by which the stones of the new 
tower were landed. After the removal of the structure 
to the floor of the lower room, the entrance doorway and 
well staircase leading from it to the lower room were filled 
in with masonry, and an iron mast was fixed at the centre 
of the top of the frustrum. 








THE INVENTIONS OF WATT. 
On the Inventions of James Watt, and his Models pre- 
served at Handsworth and South Kensington.* 
3y Mr. Epwarp A. Cowper, Past-President. 
(Concluded from page 496.) 

ANOTHER scheme in this specification for producing 
rotary motion is a very peculiar one, and consists of a 
very large and heavy ‘“‘crown cam” (Fig. 11) on a 
vertical axis, and having two rollers on a rocking frame 
to act against its curved face; this rocking frame being 
moved up and down by the beam of an engine. : 

Another model, of which Fig. 8 is a diagram, consists 
of a long rack on the end of the connecting-rod, as much 
like a ladder as possible, taking into the teeth of a spur- 
wheel on the engine shaft; the rod being guided by two 
fixed pins or rollers, which keep it close in gear with the 
spur-wheel throughout the greater part of its stroke, up or 
down, and by two projecting pins on the rod to keep it in 
gear when turning the centres, one pin working in a 
semicircular guide when turning the top centre, and the 
other pin working in another semicircular guide when 
turning the bottom centre. 

Fig. 7 shows another arrangement of rack and pinion, 
or “‘ladder motion,” as it may be called, in which 
the bottom end of the ladder carries a roller, and this 
roller works in a large opening of peculiar form in a 
guide-plate round the shaft and pinion which the ‘‘ ladder” 
drives, as it is moved up and down by the engine. The 
guide-plate thus keeps thé ‘“‘ladder” always in gear with 
the pinion on the shaft. Figs. 6, 9, and 10 show three 
forms of sun-and-planet motion. 

One strong peculiarity throughout this 1781 specifica- 
tion is that all the engines are single-acting, so that in 
every case a heavy balanceweight is required, to make 
the piston of the engine make the ‘‘out-door” or up- 
stroke. The rotative engine thus arranged is twelve years 
after the pumping engine. 

Referring now to the 1782 patent (thirteen years after 
the first patent), a further great improvement is found in 
an engine which Watt describes as ‘‘ The new improved 
engine, the piston of which is pressed forcibly both up- 
wards and downwards by the power of steam,” that is to 


_ * Paper read before the Institution of Mechanical 
Engineers at Birmingham. 
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say, the engine is no longer single-acting but double- 
acting. Here we find the chain, that hitherto commonly 


connected the piston rod to the beam in a pumping | 
engine, entirely put aside, and a parallel motion or other | 


connexion introduced to enable the piston to push as well 
as to pull, thus superseding the heavy balanceweight. 

It would appear from the specification of this 1782 
patent that the closing of the top of the cylinder, and the 
addition of the stutting-box, was new at this date: but 
Mr. Watt's notes on Robinson’s work, mentioned above, 
show that he was using it about 1774, and if so, some of 


the early single-acting pumping engines, and the rotative | 


engines with heavy balanceweights, probably had covers 
and stuffing-boxes. é 

The author well remembers several old rotative engines 
in the Black Country (one near West Bromwich, and one 
near Netherton), with a heavy weight in the form of a 
large slab of cast iron on the connecting rod, and an open- 
topped cylinder, in which one could see the piston rising 
and falling; such engines were worked with steam of 
several pounds pressure above the atmosphere. 

It should be noticed that what is now commonly known 
as the single-acting pumping engine has the stutiing-box 
and cover, and the equilibrium valve. " 


























| first examined there was not the slightest indication that 
| these pumps belonged to the cylinders, it appeared pro- 
bable to the author that they had some relation to each 
other ; and on further examination, two dowel-pins were 
found on one model, and two holes were found on the 
other model, into which the dowel-pins fitted, thus at once 
proving that the supposition that they belonged to each 
other was correct. 

Thus we have a model of a double-acting arrangement 
for pumping or other reciprocating motion, such as a con- 
necting rod or crank, with the pressure of the steam 
always on the tops of both pistons, and a vacuum formed 
alternately under one or other of the pistons, by injection 
of cold water into the eduction pipes ; and with air-pumps 
to keep up the vacuum, and discharge the air, and the 
water of condensation, and the condensed steam. This is 
an arrangement that has not before been noticed, and of 
which, it appears, there is no description extant; it is a 
good example of the ingenuity and inventive genius of 
James Watt. 

Another grand invention in this 1782 patent is the 
use of steain expansively ; and so thoroughly did Watt 
understand this action, that he has drawn a good indi- 
cator tigure of what would take place in the cylinder of 
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In the patent of 1782 Watt states that there are various 
arrangements that may be made of the several engines, 
but that he has given only those that appeared the best, 
and this no doubt is the case, and is what a patentee is 
bound to do. The author has found a model at South 
Kensington, which he takes to show a transition state, or 
form of engine that may probably represent an attempt to 
produce a double-acting engine by two single -acting 
cylinders, connected together by a chain over a pulley as 
follows. e 

It consists of two single-acting vertical air-pumps 
placed at some little distance apart, and with pas- 
sages below leading to them; and there is a unique 
arrangement of two gon ont | vertical cylinders, 
having their upper ends connected by a passage without 
valves, but the pistons having self-acting valves in them, 
opening upwards, so that any steam below either piston 
could pass to the upper sides of both pistons. A chain 
connects the top ends of the piston-rods tugether, and it 
passes over a pulley or drum to which it is attached, so 
that the drum will reciprocate, if the pistous work up and 
down in the cylinders. 

To the drum is attached a long crank-pin, which could 
take hold of a pump rod, or a connecting rod. 

There are conical valves to let steam into and out of the 
bottoms of the cylinders, and in each passage leading 
downwards from the eduction valve there is a small pipe, 
terminating in a jet pointing upwards, no doubt for the 
injection water. Now, although when the models were 








an engine, if the steam were cut off at one quarter of the 
stroke. 


This diagram, Fig. 16, the author finds, is identical | 


with Mariotte’s law, and not far from the true expansion 
curve that the author constructed from Pambour’s table 
of the bulk of steam in proportion to the water that pro- 
duced it ; that is, so far asthe figure goes, i.¢., to an ex- 
pansion of steam at atmospheric pressure to four times its 
volume. (The author’s diagram goes to forty-four times 
the volume with 120 lb. steam.) 

At this point, it may be well to leave the consideration 
of the specification for a moment, to examine the diagram, 


Fig. 12, of a model which it is believed is at the root of the | 
This consists of a simple | 


invention of the ‘‘ indicator.” 
small cylinder about 2 in. in diameter and 3 in. stroke, open 


at top and closed at bottom, and with acock and pipe to it ; | 


the piston-rod is connected by a light chain to a rocking- 


beam above, and a chain fastened to the other end of the | 
beam is attached to the upper end of a good spiral spring, | 


fastened at its lower end. Thereis a long light finger on 
the centre of the beam moving in front of a large segment. 
Now, if the pipe below was connected to an engine cy- 
linder, and the cock opened, the degree of vacuum in the 
cylinder would at once be indicated. It only remains now 
to attach a pencil to the top of the piston-rod of this 
indicator, and move a sheet of paper on a board, in front 
of it, to and fro, as the main piston of the engine moved, 
and we have ‘‘ Watt’s Indicator,” as used by himself and 
all his people for very many years, in fact up to the 





| author’s time, when he saw the instrument in Mr. 
| William Bennett’s possession in Manchester. Mr. Ben- 
| nett then showed the author’s late father how to take 
| indicator diagrams, of which some are shown in Figs, 14 
and 15, taken by Professor Cowper in 1840, 

Mr. W. Bennett was originally at Soho, and on going 
to Manchester and joining Mr. Wren, he became Messrs. 
Boulton and Watt’s agent there, for indicating their 
engines and taking orders for the same. 

| Our member, Mr. Henry Wren, has very kindly made 

the author a present of these indicators ; they are just 
like the engraving of Watt’s indicator in the Encyclo- 
peedias. = 

Watt goes on in his specification to say that when the 
steam is cut off at one-quarter of the stroke, there must 
be an equalising arrangement, to enable the piston to 
complete its stroke when pumping ; and several plans are 
put forth. In one, Fig. 13, there is a small flywheel 
with a pinion mounted up above the cylinder, the 
pinion taking into a toothed segment, on the end of the 
beam (in place of the old ‘‘horsehead”). The piston-rod 
has a rack attached to it, also taking into the toothed 
segment, so that at every stroke of the engine, either up 
or down, the flywheel must start from a state of rest and 






























































revolve rapidly and then stop, and in so doing would of 
necessity take a good deal of power to overcome its inertia, 
and would give it out again (less the double friction) 
towards the end of the stroke. Another plan is, tomount 
a weight high up at the top of the beain of an engine, sv 
that it should be somewhat lifted, in starting from either 
end of the stroke, and fall somewhat after passing the 
centre. Another plan is that of a loose weight, to roll 
along the top of the beam and do the same thing. Again, 
one plan is to have two large, short-stroked, open-headed 
pumps, one attached to the beam on either side of its 
| centre, so that one bucket rises while the other falls ; and 
there being a trough between the heads of the pumps, the 
water is intended to flow from the one to the other, thus 
giving the engine more to do at the commencement of the 
stroke, and gaining a little towards the end of the stroke, by 
the weight of so much of the water as has flowed over in 
the time. 

There are also several arrangements of levers, to give a 
variation in the leverage during the stroke, so that the 
| piston should have more to do at the commencement of 
| the stroke, and less to do at the end, when the steam was 
| sags losing its pressure from expansion. Thus, in 
| 17 


82 Watt had made a thoroughly good rotative, or mill 
| engine, and an economical one also, though it does not 
| appear that he actually used any considerable pressure of 
| steam atany time. This engine is shown in a model in the 
| South parcaps poo Museum. 

One form of engine he describes, and which he calls a 
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PROPOSED HARBOUR OF REFUGE AT ARBROATH. 


Fig. 7. 
Proposed Harbour of Refuge 
at ARBROATH, 
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compound engine, consists of having two cylinders of the 
same size, and then, having used full steam in one cylinder, 
he lets that epee stand still whilst part of the steam ex- 
pands into the second cylinder, and finally the steam from 
both is condensed. 

In the patent of 1782 is described the plan of allowing 
the piston-rod of an engine to pass out through a 
stuffing-box in the bottom, the beam being placed below, 
like what is now known as a “Bull engine.” It is 
believed the name arose from an engineer of the name of 
Bull, who put some up in Cornwall, and whose son went 
into partnership with Trevithick, at the time that James 

Vatt was complaining of their infringing his first patent 
for the condensation of steam. 

It is a remarkable fact that the model is almost exactly 
the same as the engraving at page 59 of the ‘Life of 
Trevithick,” the injection jet being in the eduction pipe, 
as shown in some of Watt’s drawings. 

Watt, ina patent of 1784, describes an ingenious method 
of obtaining rotary motion in opposite directions, by two 
connecting rods from a crosshead at one end of the beam 
of an engine. Inasmuch as one shaft is placed somewhat 
lower than the other, that rod is jointed to a lower part of 
the beam, so that both may turn the centres at the same 
instant. The lower shaft drives the bottom roll of a rolling 
mill, and the higher one drives the top roll. This was pro- 
bably intended for rolling metals for coining. Gearing by 
spurwheels carries the power to another mill for slitting. 

In the same patent the idea of a steam carriage for 
common roads is put forth, to be worked by steam above 
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the pressure of the atmosphere, which is to be allowed to 
escape into the atmosphere when it has done its work ; a 
fore carriage and steering apparatus is named, and a 
light and portable boiler with the fire inside the boiler 
in an iron tube, whilst the body of the boiler might be 
made of wood for lightness, and be strongly hooped to 
retain the steam. 

The author may mention the fact that some internally 
fired boilers for practical work have had their shells made 
of wood ; as his late uncle, about sixty years ago, assisted 
in the construction of one for a dredger in London, in 
which planks, well tongued together, and jointed with 
white lead, formed the sides and the top and bottom, there 
being a mass of clay placed on the top to help it to with- 
stand the pressure of the steam. The pressure was very | 
low, and the engine of the dredger was a condensing engine. 

Watt went so far into detail as to give the diameter and 
stroke of the cylinders for a small steam carriage, to take 
two persons, viz. 7 in. cylinder, 12in. stroke. 

Watt says, ‘‘ The elastic force of the steam in the boiler 
must occasionally be equal to the supporting a pillar of 
mercury 30in. high. 

In spite of this, however, it is said that the firm of 
Boulton and Watt endeavoured, about 1804, to obtain an 
Act of Parliament to prevent more high-pressure engines 
on Trevithick’s plan being made, on the ground that ‘‘ the 
lives of the public were endangered.” 

It may be only right here to mention that the present 
eminent firm of James Watt and Co. have discarded 
such limitation of pressure, and have for a long time made | 


PR tor, Plan and horvuptal ro of long dudiunval Elevations le 


highly economical engines of all kinds, high-pressure, ex- 
pansive, and condensing. 

It is worthy of note that one Cugnot, a native of Lor- 
raine in France, made in 1769 a steam carriage for common 
roads; it had three wheels, and two steam cylinders 
single-acting, and a short beam between them, and they 
worked on to the axle with ratchet wheels. The carriage 
went at 24 miles an hour for a short time. The author 
saw this old engine in an old church connected with the 
‘* Conservatoire des Arts et Metiers” in Paris.* 

One Francis Moore, a draper in London, invented a 
steam carriage in 1769, as mentioned in the letters of Dr. 
Small and Mr. Watt. 

There is one model which shows two hammers, worked 
by one engine, the one lifted by a cam from the ‘‘ belly” 
like an ordinary forge hammer, except that the shaft is at 
right angles, whilst the other hammer is lifted by de- 
pressing the tail like a tilt hammer by another cam. 

This model was only just saved from destruction, as the 
shafts of both hammers were so worm-eaten that one had 
fallen to pieces and the other was nearly as bad ; however, 
the authorities have kindly put a new wooden shaft, pre- 
ant by the author, precisely like the old, to the hammer- 

ead that had fallen off, so that now it can be understood 
what the model is really intended to show. 

The patent of 1785 is fora wagon boiler and the setting 
of same; this is an early form of such a boiler, and the 
sides are shown vertical. In 1833 the author (through the 
kindness of Mr. W. Bennett) was allowed, as a lad, to 
copy the working drawings of one very like it, except that 
the sides were curved to give extra strength, while stays 
were introduced inside, to tie the sides together. Of 
course it is evident that flat sides of boiler plate were 
exceedingly weak, but Watt generally worked with very 
low steam, only a very few pounds above the atmosphere : 
when 7 lb. steam pressure was carried, it was considered 
about as far as it was proper to go, and even then the 
‘* open feed head” had to be carried up some 18 ft. or 
20 ft., to prevent frequent ‘‘ boiling over.” 

In fact, in practice Watt trusted to the vacuum to give 
him his power, and the iron plate of the boiler was rather 
to prevent the admixture of atmospheric air with the steam 
than to give him any high pressure. 

So great in fact was the objection at that time to high 
pressure, that when offered an order for locomotives for 
an early railway, the firm would not look at it. 

There are two very striking inventions of steam engines 
altogether different from the steam engines previously 
spoken of, and acting in a different manner; one is a 
rotary engine, Fig. 21, and the other a semi-rotary 


* This is fully described in Proceedings 1853, p. 33. 
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engine, Fig. 22. In the rotary engine there is a 
a, fixed as an arm, in a radial line to the shaft to 
turned, and the cylinder of the engine fits the 

piston in its revolution; there being at one point a flap 
valve, hinged to the inside of the cylinder, whilst its 
other end rests on the shaft, so as to form a cylinder 
bottom, or point @appui for the steam to act against when 
acting also on the piston. This flap valve is at a slight 
angle to a radial line, so that when the piston comes 
round, it can heave it up so as to get past. This is about 
the simplest form of rotary engine that can be conceived, 
and has probably been reinvented fifty times since 1782. 

The semi-rotary engine, Fig. 22, has likewise a piston 
fixed in a radial line to the shaft to be turned, and 
the cylinder fits the piston as it moves backwards and 
forwards through a considerable are of the circle; fixed in- 
side the cylinder at one part is a stationary stop or cylinder 
bottom, for the steam to act against either way, as it acts 
against the piston in either one direction or the other. 
It was intended to let the reciprocating shaft act with a 
spurwheel on two racks attached to the pump rods. 

There is an unfinished model of this engine in the 
*© Watt Room” at Heathfield Hall, which the author has 
examined ; no doubt this was partly made by Mr. Watt's 
own hands. Ina letter of Mr. Watt’s, dated 27th Sep- 
tember, 1782, he speaks of this model having been made, 
so far, in 1765 or 1766. 
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turns the next wheel one-tenth also, thus scoring one tooth 

‘on the second wheel, and so representing ten strokes ; and 
so on throughout the series, so that when 999 strokes have 
taken place, the next stroke in fact moves all three wheels, 
which then show 000, and the fourth wheel goes one tooth 
suddenly, and thus shows 1000. 

There is a modification of this counter, Fig. 26, at the 
South Kensington Museum, in which there are seven 
wheels and pinions all geared together. the wheels having 
100 teeth and the pinions ten teeth, so that all the wheels 
are always moving when one moves. This is a very safe 
instrument, but is not quite so clear to read. It is believed 
that these are the first ‘‘counters” that were ever made, 
at all events to go to millions as these do. 

An exceedingly simple but handy plan of blocking up 
anything to a given height is shown in Fig. 31, being 
in fact only a pair of “ folding wedges,” but with a 
number of notches into which a pin can drop and so keep 
them from sliding when at almost any exact height. 

In this room the author found a large number of little 
slips of copying paper, with various receipts for making 
copying ink, and in one corner of the room asmall “‘ letter 
copying screw press,” that would take in such slips con- 
veniently, Fig. 30; and the screw was only of wood, 
but powerful enough for the light work it had to do. This 
is shown in Watt’s 1780 patent, together with his ‘‘ letter 
copying roller press,” Fig. 29, of which there is also 
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It remains now to give some description of the more 
mportant articles found in the ‘‘ Watt Room” at Heath- | 
field Hall, the residence of our member, Mr. George 
Tangye, who, as before mentioned, has kindly photo- | 
ra many articles for the Institution. | 

he room is about 20 ft. by 16 ft. 6in. in size, and | 
really is a good attic, and odhing more, with one low | 
long window only 5 ft. 4 in. from the top to the floor, so | 
that it was a bad light for any machine a few feet from | 
the window ; and it is a wonder that Mr. Watt did not | 
devote a better room to his purposes. | 

There are numerous shelves with drugs and parcels on | 
them, and nests of small drawers with tools in them, some | 
of them very excellent tools; and his small lathe and | 
bench stand at the window, with his tools about and his | 
old leather apron on the vice, and his centre-punch tied | 
with a piece of catgut to the vice, to save him the trouble | 
of looking for it, or picking it up. There are nowa 
number of busts on a bench in the room, and some marble 
and alabaster for working on. At the fireplace there is | 
his old frying pan and his Dutch oven or ‘“hastener,” 
and outside the door, on the landing, a little shelf, on 
which it is presumed his meals were placed. 

Besides these things there are two large machines for 
sculpturing marble, alabaster, or wood, and a few smaller 
half-finished models, such as the semi-rotary engine just 
named, and a ‘‘counter” fer counting and recording the 
number of strokes that an engine makes. This is con- 





structed on the intermittent principle ; that is to say, the 
first wheel has ten teeth, and when it has received nine im- 
pulses from nine strokes having been made, the tenth stroke | 
not only turns the first wheel one-tenth, but this wheel, | 


owing to its having a raised tooth at that particular place, | 


| same purpose. 


| there are some dozens now at Heathfield Hall. 


















anexample at South Kensington, together with his old 
desk, in which he had a pair of small rollers fitted for the 
These two last belong to Mrs. Bennett 
Woodcroft. The drugs on the shelves were many of them 
for the purpose of making the ‘‘ copying-ink powders” 
that Watt used to sell at ninepence a packet, and of boas 

t is 


believed that he sold these on his own account. 

The next machine to be noticed is a very remarkable 
one, when we consider the date at which it was made. It 
is a machine for sculpturing or copying a bas-relief of the 
same size as the original. 

The machine consists, firstly, of an ordinary lathe, with 
treadle and flywheel, to supply the motive power, and 
secondly of two tall uprights about 7 ft. high, carrying at 


| the top a slide on a strong horizontal bar ; the slide being 


capable of motion horizontally, either at a slow or quick 
speed. Then, hinged to this slide, is a light square frame 
of metal, and, at the outer edge of this, another light 
square frame of metal is hinged so that the lower edge of 
such frame is capable of motion up and down, or in and 
out, like anelbow joint, and horizontally when the top 
slide is moved. Y 

The weight of these frames is balanced by levers and 
balance weights and chains above, and the lower edge of 
the second frame is furnished with a ‘‘feeler” or 
“guide” to traverse over the original model, and a 
‘*drill ” driven at a high speed by a light cord to cut the 
work or copy ; so that by handling the feeler carefully 
and tracing over the original in all directions, a piece of 
marble or alabaster or wood, placed in the machine along- 
side of the original, is cut to a perfect copy by the machine 
without fear of any mistake, and without any special skill 


on the part of the operator. The slow motion to the slide 
above, carrying the frames and ‘“‘feeler” and ‘‘drill,” is 
worked by a convenient handle and tangent screw when 
cutting, and the quick motion can be ao into gear 
with the lathe wheel to run back. The quick motion has 
a coarse traversing screw, having a nut in halves, that can 
be closed or opened; and the slow motion has a fine- 
threaded screw with a similar nut, so that it also can be 
thrown into gear or released. A handkerchief is wrapped 
around a part of one frame, in such a position that one 
could put one’s head against it, to push it up off the work 
at pleasure, besides moving it by hand. 
here is a noticeable feature in the frames above men- 
tioned, and that is, that in order to prevent their spring- 
ing or going “‘ winding,” they are practically reel into 
‘* solids” by the erection of the outlines of a pyramid on 
each ; this gives extreme stiffness to them, at the expense 
of but very little weight. This the author considers an 
extremely ingenious method of preventing a framing from 
going “‘ winding,” and one that he has not seen before, 
After searching the room over, two specimens of work 
were found, one a finished original bas-relief, and the 
other the unfinished copy of it. Both the original and the 
copy can be mounted in their places in the machine, and 
be turned precisely together by a pinion gearing into the 
two wheels on the mandrels of the carriages on which the 
articles are placed, so that ‘‘ undercutting” could be pro- 
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perly accomplished, as well as straight cutting into the 
work by the “ drills.” 

The drills, circular cutters, and other cutting tools are 
excellent, some being formed for roughing out apparently, 
and made to cut in steps, i.e., to take several light cuts, 
and some in the form of globes with the whole surface formed 
into numerous cutting edges, so that it was a cutting 
globe, so to speak, and could goanywhere, as it would cut 
In any direction. 

There was also a sculpturing machine for making a copy 
of a reduced size. After searching the room eee: 
two “masks” or half faces were found, the one eight 
times the size of the other, and the smaller one un- 
doubtedly executed in this machine. 

The machine consists, firstly, of a lathe bed, with fly- 
wheel and treadle for obtaining the motive power for 
driving the drill ; secondly, of a stout hollow tube forming 
a long lever, fulerumed at one end on a“ universal joint,” 
so that the other end can be moved in any direction about 
the centre. This lever carriesa ‘‘feeler”’ or blunt point 
near its outer end, and a “drill” near the fulcrum, so that 
whatever motion the ‘‘ feeler” has, the ‘‘ drill” has (say) 


, one-eighth part as much. Thus, if a bust or mask (in 


this case a plaster cast) is placed on the slide provided for 
it under the ‘feeler,” and such “ feeler” is carefully 


| traced all over it, the ‘‘drill” will cut a piece of material 


placed under it, on the slide provided for it, to the same 
form, except that it will be one-eighth the size of the 
original. The lever is balanced. 

The slides above named slide on the bed of the lathe, 
and are moved by a ‘“‘pentagraph,” or arrangement of 
levers, to give one-eighth as much motion to the work to 
be cut as to the original, so that every dimension shall be 
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in proportion. A further motion is provided for turning 
round the original and the copy, as is sometimes neces- 
sary when undercutting a ** bas-relief,” and of course when 
copying the round figure. 

One example, and one only, was found of the round 
figure, ¥iz., an unfinished head and bust in wood, so small 
that no doubt it was done in this machine from a larger 
original. ; . . 

It would appear that the machines just described were 
used by James Watt, wre A as a mere amusement for 
his leisure, during the latter days of his life ; for they do 
not appear to have been patented by him, or in any way 
brought before the public. It is to be hoped that in the 
pursuit of this hobby he found agreeable relaxation and 
relief after the laborious life which he had long led. 

In conclusion, the author would draw attention to the 
general effects produced by the inventions of James Watt. 

1. In 1769 there were many Newcomen engines at work 
pumping (in fact, Watt’s attention was first drawn to 
steam engines by having to repair a model of a Newcomen 
engine), and the effect of his invention was to work pump- 
ing engines more economically and quickly. ba 

2, In 1781 he produced rotative power for driving fac- 
tories, obtaining it, in a manner, by having a heavy 
balanceweight to act one way whilst the steam acted the 
other way ; however, the obtaining rotative motion by 
steam was an enormous advantage, far greater in its effect, 
in the author’s opinion, than the improvement in the 
pumping engine. 

3. The crowning invention of 1782 made the steam 
engine the one useful motive power, by making it double- 
acting, and fit to drive cotton mills, flour mills, and all 
other machinery requiring regular rotative motion. 

The general effect of the invention on the manufactures 
of the world, and first, of course, on those of this country, 
is so widespread that it cannot be estimated; it has 
cheapened production to a marvellous extent, has in very 
many instances been the means of bringing new manufac- 
tures into existence, and has immensely increased the in- 
tercourse between nations, by developing from fire and 
water 48 many tame giants as we require to do our work. 


HARBOURS OF REFUGE. 
To THE Epitor OF ENGINEERING. 

Sir,—The article on ‘ Harbours of Refuge” in ENGr- 
NEERING of August 17th last could not fail to attract the 
attention of and excite the greatest interest among the 
harbour and municipal authorities of Arbroath, for the 
points enunciated as those which ought chiefly to be con- 
sidered in selecting a site for a national harbour, and the 
leading arguments of the very able article referred to, were 
precisely those which had been adopted by them and 
which, almost at the very time that the article was being 
written, the Arbroath authorities were endeavouring to 
enforce on the sub-committee then engaged in making an 
inquiry on the north-east coast of Scotland. The sub- 
committee had held a sitting and taken evidence in 
Arbroath the week before the article appeared. The 
writer of the article in ENGINEERING held the require- 
ments of a perfect harbour of refuge (stated in the order 
of their importance) to be as follows : 

1, ‘* No national harbour ought to be constructed which 
is not fitted to be made, if required, a naval and military 
station, so situated that it commands a large and impor- 
tant section of coast.” 

It is unnecessary to point out to one who seems so con- 
versant with the subject that Arbroath precisely meets 
this requiremnt, so far as Scotland is concerned. The 
point of landing in Scotland in the event of an attempted 
invasion by a foreign power would undoubtedly be some- 
where either in the Firth of Forth or in the Firth of Tay, 
probably the former, from which an invading force could 
almost simultaneously seize possession both of Glasgow 
and Edinburgh and practically paralyse Scotland. A 
glance at the map will show that no such landing could be 
ventured on with a British fleet stationed at or near the 

sell Rock Lighthouse, having a harbour of refuge at 
Arbroath immediately behind. 

2. “It should be in such a position that it will afford 
safety to the greatest amount of lives and shipping, 
reckoning steam vessels as of much more importance than 
sailers, as the latter are decreasing rapidly and at their 
present rate of decrease will be practically extinct in a 
few years.” 

The statistics which have been made up at the request 
of the sub-committee will show that Arbroath, as being the 
best position of a harbour of refuge for what may be 
called the district of the Forth and Tay ports, i.¢., the 
portion of coast between St. Abb’s Head and Montrose, 
will afford a refuge to by far the greatest amount of lives 
and shipping; the preponderance, indeed, is quite over- 
whelming, the trade of the Forth and Tay district being 
more than double that of all the ports on the rest of the 
north-east coast of Scotland from Stonehaven to Wick in- 
clusive. Nor in this calculation have steam vessels been 
treated as of more importance than sailers. If that had 
been done the preponderance would have been still more 
decided. 

3. “It ought to be readily accessible in bad weather 
with the wind from as many directions as possible.” 

Arbroath is easily accessible in south, south-easterly, 
and easterly gales, and no other gales are dangerous on 
this coast. 

4. “It ought to be near a port or town where labour is 
plentiful, so that supplies can be obtained and repairs to 
vessels, more mete nse war vessels, quickly and properly 


carried out; there should be railway communication direct 
to the piers and quays.” 
Arbroath is a town of 22,000 inhabitants, and Dundee, 
a town of 140,000 inhabitants, would be within 15 miles, 
and there would be direct railway communication to the 
piers and quays both from north and south and inland. 
5, **The case must be considered on the basis of least 





of from four to seven fathoms at low water.’ 

The detailed estimates of the engineer give the total cost of | 
the harbour of refuge proposed by the Arbroath authorities | 
at 1,200,000/., affording an area of 1000 acres with a depth 
of three fathoms at low water, and of 500 acres with a depth 
of from five to seven fathoms. Taking a depth of from 
four to seven fathoms the area would be 689 acres, and 
this brings out the marvellously low rate of 1750/. per acre, 
which is considerably less even than the cost at Portland. 

6. ‘* The anchorage ought to be good.” 

In the case of Arbroath the anchorage is good. 

7. ‘* Proximity to a coalfield would carry great weight.” 

The completion of the Tay Bridge will put Arbroath | 
into direct and easy communication with the Fife cvalfields. 

8. ‘There should be a suitable site for a convict 
prison.” 

A suitable site has been offered. 

I will just refer to one more sentence in the article in 
question. ‘‘ Some good site down about the mouth of 
the Tay would save more vessels and be nearer the track | 
of passing traders.” That site is simply Arbroath. 

I am instructed to forward to you the accompanying | 
copy of the engineer’s plan and estimates, and a copy of 
the statistics of the shipping, &c., on the north-east coast 
of Scotland, with memorandum of results brought out by 
these Tables which the Arbroath authorities have the 
pleasure of placing at your disposal for use in any further 
reference you may desire to make to this very important | 
harbour of refuge question. | 

In conclusion I may merely notice with reference to the | 
plan and estimates that the engineer employed, Mr. Dyce 
Cay, M.I.C.E., lately engineer to the Aberdeen Harbour 
Commissioners, has all the requisite qualifications for the 
task entrusted to him by the Arbroath authorities, and 
has had (at Aberdeen) much experience in sea works 
on this coast. 

I am, Sir, your obedient servant, 
W. M. Macponatp, 
Town Clerk of Arbroath, and Clerk 
to the Arbroath Harbour Trustees. 
Council Chambers, Arbroath, November 22, 1883. 


expenditure for the greatest area of water, havinga depth | 


On page 513 we give the plans prepared by Mr. Wm. 
Dyce Cay for the proposed harbour of refuge at Arbroath. 
It comprises two breakwaters, named respectively the 
east and the west. The former is estimated to cost 
713,221/. and the latter 499,242/., including rubble base, 
concrete superstructure deposited in 100-ton bags, and all 
necessary plant. The east breakwater will have 764,676 
cubic yards of rubble in the base and 581,358 yards of 
concrete above it. The west pier will have 604,634 yards 
of rubble and 410,441 vards of concrete. Of the total ex- 
penses, 289,501/. is debited to labour in the east pier and 
209,217/. in the west pier. The following are the parti- 
culars of the passing traffic. 


Vessels would render Arbroath a Central and con- 
venient Haven of Resort for them in time of Storm. 
(The British Ports of arrival and departure embraced 
in this Statement are: Newcastle, North and South 
Shields, Sunderland, Middlesbrough, Hartlepool, Goole, 
Grimsby, Hull, and London). 





Inwards. Outwards. 


Foreign Country from ; 
or to which Entered 
or Cleared. 


Men on 


Estimated Num- 
ber of 
Board. 


Number of | 
Vessels. 


Tonnage. 
Tonnage. 








| 
| 





| Russia, northern ports | 1559 | 776,911 1681 | 814,251 25,890 

| Sweden ws ae -.| 2331 | 885,827 2083 | 774,522 25,810 

Norway .. us -- 2001 574,950 1626 , 521,244 17,370 

Denmark.. acs --, 794 | 226,811 1872 | 505,252 16,710 
——— — 

Totals .. ..| 6685 ~ 7262 85,780 








Notr I.—No account has been taken of vessels from and to 
German ports-in the Baltic Sea, all of which would take courses 
similar to those of the vessels included in this statement. 

Note 2.—The figures given for the number and tonnage of 
vessels included the repeated voyages of those constantly trading 
to the above-named countries, and the figures for the estimated 
number of men on board include many repeated voyages of the 
same nen. 

TaBLe lV. 

A Summary of the foregoing Statements, so far as they 
relate to the Year 1881, showing the Total Number of 
Vessels and Boats for which a Harbour of Refuge at 
Arbroath would have been available, and the Total 
Number of Persons carried by such Vessels and Boats. 


_ Number of Number of Per- 
Vessels and Boats.| sons on Board. 





Table 1,, viz. (a) Inwards .. 





; 





| ()) Outwards .. 104,280 
Table II., ‘aa ae - 8,132 
Table IIL., viz., (a) Inwards ) 85.780 

()) Outwards .. y — 
| : saint sania 
S| are ee 45,937 198,192 





Nors.—Repeated voyages by the same vessels carrying men 
constantly engaged in the same trade, and, therefore, frequently re- 
peated in the Returns, will serve to account for the prima facie, 
but misleading appearance of exaggeration in the totais given. 


Compiled from the Annual Statements of Navigation and 
Shipping of the United Kingdom, and from other official 
sources by 

(Signed) Wm. Durte, Clerk of Customs, 
Port of Arbroath, August, 1883. 


TABLE I. 


A Statement of the Number and Tonnage of all the Coast 


ing and Oversea Vessels that have Entered Inwards and 


Cleared Outwards, both with Cargoes and in Ballast, at all Ports on the East Coast of Scotland during the Years 


1877 and 1881, and of the Estimated Number of Men navigating these Vessels. 








1877. 1881. 
District oF Coast. Inwards. Outwards. | No. of inaente. oats No. of 
a ee Laer Men on meee Men on 
| - | Board. | | . Board 
| N N | No. of No. ¢ oard, 
won Tonnage. Pavan Tonnage. | Vessels. Tonnage. Vessels. Tonnage. 





Ports north of Peterhead, from Wick ) | pre — me 
to Kinnaird Head inclusive jy) 4773 | 481,797 4,676 

Ports from Peterhead to Stonehaven } - 
mH - 3,097 
inclusive ' . 

Ports from Montrose to St. Abb’s ) 
Head inclusive, being the Tay and 
Forth Ports, for which Arbroath ( 
would serve as a harbour of refuge. 


591,883 3,017 
15,279 2,867,329 15,093 


Note.—The figures given for the number and tonnage of vessel: 





467,612 | 16,050 4,502 | 467,632 | 4,320 | 444,890 | 15,580 
577,119 | 19,720 | 3,237 630,013 | 3,153 | 


622,410 21,000 


| 
93,670 14,744 | 3,104,011 | 14,57 3,055,063 104,280 
| 


s include the repeated voyages of vessels constantly employed 


2,810,225 


trading to the East Coast, and those for the estimated number of menon board inclule miny repzated voyages of the same men. 


TABLE IT. 

A Statement of the Number of Buats Engaged in Sea 
Fishing on the East Coast of Scotland during the Years 
1877 and 1881, with the Number of Men and Boys on 
Board of them. 











1877. 1881 
District of Coast. toe le ten 
£2 222 38): 
a ee Lae 
Ports north of Peterhead from ) 
Wick to Kinnaird Head inclu- » 4082 14,549 4110 15,437 


sive 

Ports from Peterhead to Stone- } - _ 
haven inclusive j, 1017 2,977 | 1009 | 5,086 

Ports from Montrose to St. Abb’s) | 
Head inclusive, being the Tay | 
and Forth Ports, for which ‘\- 256 
Arbroath would serve as a har- | | 
bour of refuge Jj} | 

' 


Notgr.—This statement does not include Eyemouth, which is 
south of St. Abb’s Head. 
TaB_e III. 

A Statement of the Number and Tonnage of all Vessels, 
with the Estimate:] Number of Seamen on Board, that 
have entered Inwards from Ports on the North-East 
Coast of Europe and cleared Outwards to such Ports | 
at the principal Ports on the East Coast of England 
during the Year 1881, the Courses taken by which | 


3 
a 
i) 
2 
Ns 
te 








From the above Tables of statistics it will be seen : 

1. That the number and tonnage of the vessels fre- 
quenting the Tay and Forth ports, for which Arbroath 
would serve as a harbour of refuge and for which a har- 


| bour of refuge at Peterhead or Aberdeen would be practi- 


cally useless, is more than double the number and 
tonnage of those frequenting the whole other ports from 
Stonehaven to Wick inclusive. It will at the same time 
be kept in view that a large proportion of the vessels fre- 
quenting the ports north of Arbroath are vessels trading 
southwards, and therefore pass Arbroath, and that a 
harbour of refuge at Arbroath would be nearly as conve- 
nient for them as a harbour further north. 

2. That in regard to fishing boats the number frequent- 
ing the Tay and Forth ports, for which Arbroath would 
serve as a harbour of refuge, is more than double the 
number of boats frequenting all the ports from Stone- 
haven to Peterhead inclusive ; and that though it is con- 
siderably less than the total number of boats of all the 
ports north of Peterhead from Wick to Kinnaird Head 
inclusive, the proportionate number of the Forth and Tay 
boats has increased between 1877 and 1881 and appears to 


| be increasing. 


3. That the number of foreign-going vessels, the courses 
taken by which would make Arbroath a central and con- 
venient harbour of refuge, is very large. 

4. That taking the aggregate result of the statistics it 


| appears that the preponderance in favour of Arbroath as 


compared with any site which can be selected to the north- 
ward is practically overwhelming. Both as regards vessels 
or boats and persons on board, the number within reach of 


| Arbroath as a harbour of refuge greatly exceeds the whole 


vessels, boats, &c., from Stonehaven to Wick inclusive, 





ENGINEERING. 





(Dec. 7, 1883. 








THE NEW ANGLESEA BRIDGE, CORK. 





MR. T. CLAXTON FIDLER, ENGINEER, LONDON. 
SOUTH ABUTMERT. sak ' NOATH ABUTMENT 
‘ HALF a) EVATION Hace Evevarion. Stoe Evevation 


| 
| 





SECTIONAL PLAN: AT NORTH ABUTMENT. 
at une C.C. | at FOUNDATIONS 





Ix a recent number* we gave some particulars of this 


work and the reasons which dictated the adoption of | 
somewhat a novel arrangement, or at least one which | 


is unusual in the construction of swing bridges. 

We now give, on page 520, illustrations showing 
the general design of the bridge, and above some further 
details of the abutments and foundations. 


Fig. 1 is a general elevation, and Fig. 2 a sectional 


plan of the bridge; Fig. 4 shows half-elevations of 


the south and north abutments respectively ; Fig. 5 


is a sectional plan of the north abutment, showing on | 


the right a half-plan of the foundations, and on the 
left a sectional plan at the level of the underside of 
the swing bridge ; Figs. 6 and 7 show respectively the 
side elevation and longitudinal section of the north 


abutment, while Figs. 8 and 9 area section and half- | 


plan of the southern abutment. 


It has been already mentioned that the requirements | 


of the navigation demanded that the opening span 


should be placed nearly in the middle of the river, | 
and that with this view the bridge has been arranged | 


in threespans. The central, which is also the open- 


ing span, has a width of 60ft. 6in. from centre to | 


centre of cylinders ; the north opening (to the right 
hand in Fig. 1) has a width of 40 ft. from abutment to 
centre of cylinders, and is spanned by a frame of 
wrought-iron box girders, carried at a level below the 


general superstructure of the bridge, and supporting | 


the turntable on which the swing bridge revolves. The 
swing bridge is pivotted over the centre of this frame ; 
its long arm has a radius of 83 ft. 10in. from centre 


of pivot to centre of cylinders of southern pier, while | 


the short arm (which is of course counterweighted) 


has a radius of 37 ft. 6 in. and meetsa curved boundary | 
or retaining wall built at the back of the north abut- | 


ment on a segmental curve of the same radius. The 
southern opening has a width of 44 ft. from abut- 


ment to centre of cylinders, and is spanned by a fixed | 


auperstructure which forms a continuation of the super- 
structure of the swing bridge. 


The bridge has an extreme width of 50 ft., and con- | 


sists of a central railway and two footways, the super- 
structure being carried upon a pair of main girders 
spaced 30ft. apart centre to centre, which divide the 
central roadway from the footways on each side. 
cross girders, which are carried below the main girders, 
are spaced 4 ft. apart centre to centre, and every alter- 
nate cross girder carries at each end a cantilever for 
the support of the footways; the cantilevers extend 
9 ft. 3in. beyond the centre of main girders, making 
a total length of 48ft.6in. for each alternate cross 
girder, the intermediate ones being 32ft. 3in. in 
* See page 476 ante, 
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length. The footways are protected along the outer 
side by a light ornamental handrailing or parapet 
| carried upon the extremities of the cantilevers. 

At the south end of the bridge, the main girders 
are terminated by a pair of masonry piers 11 ft. lon 
' and about 10 ft. in height, while the two lines of han 
| railing outside the footways are terminated by parapets 
of cut masonry, which are returned at right angles for 
a short distance along the quay face, as shown in 
Fig. 2, forming a continuous fence with the lines of 
railing or post and chain fencing of the quays. At the 
north end of the bridge, where the abutment is met 
by the tail-end of the swing bridge, a precisely similar 
arrangememt is carried out, the corresponding piers 
|and a portion of the parapets being formed of cast 
|iron, and contributing by their weight towards the 





a 


mY 


Fig. 2. 





| necessary counterbalancing of the short arm of the 


swing bridge. It will be seen from Fig. 2 that the seg- 
| mental curve, which forms the joint fine between the 
fixed and moving parts of the bridge, intersects 
| the face of the north quay at the two points where the 
latter is intersected by the lines of bridge parapet, so 
that the junction occurs at the re-entrant angle of the 
parapet, and forms nearly a mitre joint; the oblique 
face of the masonry at this joint is seen in Figs. 4 and 7. 
| The counterweight of the swing bridge consists partly 
of the cast-iron piers, which are carried upon the back 
of the main girders, corresponding in appearance (as 
| before stated) with the masonry piers at the other en- 
| trance of the bridge, and_ partly of kentledge carried 
in the cells of a ballast-box under the floor of the 
| bridge and between the cross girders, as shown in 





517 











ENGINEERING. 














olv ao, ‘uooodsut pure Zatuvozo jo sosodand oti} 10F 
qo3 uvo weUl v YOIYA OFUT ‘TOYS oy} pue soVUAN 049 
WIdALqZoq 4JoT St covds vB quoWeSURAIN sity Aq pure ‘spuds 
JoT[VUs oy} Aq poztUN souod pozVoUNAy OA JO POULLOJ 
SI XOqoay OYJ 4VYZ OYSTAOZOVIVYO UOWUIOD oY} OATT 
yqoq Aoyy, ‘proysozex) jo ‘Aoo1or *y, “apy Aq poquoautr 
SI9]IOG JO SUIIOF ONY JO SUOTZLIYSNITI oav QTE eed NO 


“UMTIOM S.\AMOIOL 


*SU0} §ZZ NOG ST [007 STYA JO FYFIOM 
190} OY, ‘Stojgowrerp odaey Jo yAaom Sutuimy usp 
48a opys oyg Aare 03 yeorq oy} Jo quoay ut avid 
Suo0ijs v Osye st o19yy, ‘oy ‘Susoq a0oy yrtom Furxy 
IO} SaTOY-9JOG YB poprAoad [jo st pue pvoaq AIA 
SI O[ppes UlTeu oy, ‘szoofqo aodvqy Suruang sof ATTea 
-O}RT OPTS 03 posuvaiwe st Yooyspray siyy, ‘“toyowerp 
ul “arg soppurds YI yooyspvoy osoo] v poyuNoUt st 41 
uodn puv ‘deep 43% pue ‘proaq “43g ‘Buoy “43 QT st poq 
SUIpys oy, ‘AopowVIp UT “yy gE Furoq ysoFavy oyy ‘oprn 
‘ul g yous ‘sdoqs say yy Aoynd ouoo v sotto pur ‘But 
-rRaq Youd oy} Ul Suoy ‘ur G puv aoqyourerp ur ‘ur f pue 
“‘SULVaq JUOIJ OY} ULSUOT ‘UL | pu AoyoureIp ut ‘UT Gg ST 
atpuids oy, ‘tozourerp UT “4y g ST YOM ‘oquTd dovy oy 
woay Sutmsvowt ‘yyFuay ut “43 9 09 uodo [TLM pur zdq0ut 
-eIp UI “9Z OL spoolqo yrupy [ILM yroiq oy], ‘ur ge 
0} POSTRAS9IZUIO “UTOE SAVY SYOyspvoy oy, “yynour 
-[¥q JO SoD pur xOH ‘sassopT 07 porddns Ajoze, pue 





‘HOaCIaA 


| SJUOUIFOS ANOF UL 4SVO OAV SUUINIOD oT, 


‘oSprug Aqiomog ‘syIOA\ UOAT oTepsroplep ‘suog pur 
Aatog stouvag ‘sissopy Aq poqonaqzstoo oyze] Yroaq opts 
poaved-o[qo.13 ouy ALOA B GAOGR OFBIYSNT[I AAA 


‘CHLIVT MVAUA AAITS 


(*panurquod aq o7) 

‘urd pure uoryraoye [eroued 
oy} Ul uUMOYs sv ‘feytdeo prog ev Aq poezuUNoUIns pue 
“UOT 48VO JO 
Jopai13 Avys peyuoureuso uv Aq dog oy9 rvou poziun oar sz91d 
Yowo Jo suumMpoooyy, “97 EE Jnoqe jo yydop v 04 port.teo 
19M ATVA WIOYJAOU OY} [ITPA $109VM MOT MOTO 4 GZ JO 
yjdop & 07 yuns 910M Ared UTOYYNOS OY, “ouRAD UIvE4S 
v Aq poyiom si08F1p yo suvour Aq r0110}U1 oy} SuSpoap 
Aq yuns o10M saopuryAo oy], ‘oyzey, oy Ut poory 
Yue] yous jo spus oy} pue pouryd o10M szurol [vorqas0A 
oy, ‘sesury peusoqut Aq cauUeUT [eNsn oY} UT 10440304 
poqjoq pur ‘syuowSes oay Jo Surysisuoo yySuey_ youo 
“Uulg 4g Jo sy{Sudy ur 4svo o10M SAopuTTAD “93 TT OUT, 
*9}aIOUOD JUSUIGD YAIM pPoT[y Sutoq uumnjoo pure zopurpAo 
yI0q ‘toyoUIVIp UT *4} g SUUINTOO [eQUOUeUIO Aq"poqzuNoUt 
-ms ole pue ‘19J0UIvIP Ul “YF [TT eae szopurpAd ony, 


*9.13U99 03 arqUOO “qavdve “43 Og pooryd saoputTAD UOAT-q8vO | 


OM} JO SJSISUOD SIOId TOATI OY} JO YOR —'star7 L922y 

*yaruior peoods ou 10F 
s]jvo ‘oSptaq po oy} jo suoryepunoy Surystxo oy} uodn 
q[inqor sem YOM “quOWANGe UIEYQNES OY, “Lf ‘SIT 


Ul UOTPVAITO UI US SI SIT, ‘YOM saopurpAo orpnearpAy 


AGUAMOS “SSUAANIONGA ‘SNOS 





| Jo que 


aNXvy¥ 
GAHLIVT MVANA ACIIS 


oy} JO Spvoysso1 oY} YOTYA UL JoquIvYyD oUIZUO 943 
jo uo1sueyxo ue Surursoy ‘aspliq oyy Jo uty 91400 943 
ur AvMpvos oy} AopunN porto st ‘y4dop ut “43 ET Jnoqe 
pure ‘tZprr url “9f £ sse00a poyoae WW ‘agor0U00 Jo u0Ty 
-epunoy v uodn prey Yoryy “93% YAOMyYortq Jo poq v uodn 
PIV] Ore ‘sqeTs oFTUINAIO; JO OAV TON ‘sA00y O44 OTTYM 
‘quouled ul gos yAoMYorIq Ut dn potas ore pur ‘4Qyd4 
-10JVM OptUl oie Sosessud puv sioqureyo osoyy4 Jo sT[VA 
oY} JO OTOYM OYA puUe ‘TOAD STYZ OAOQ" “44 p 10 “45 g JO | 
qysioy v 07 sasta ATQuonbeay apry otfy ‘toAoMoy ‘spooy 
IOALL JO OUITZ UT ‘[OAOT OURS 944 4% pre] Suroq s10oy 
ay} [Ie ‘tamod oarjgout oy} Sururequos soquieyo 104nN0 | 
uv yyia Avaqns v Aq poyoouuos st s9quieyo oyy pur 
‘gopty Sutids Axeurps0 ye 10yeM YBIY JO [OAT OY 4R PIV] 
SI Jequieyo sIyy Jo r00y oyy, ‘Arxoutyorur o1pneapAY 
oY} PATODOI 03 OSpliq Burms oy} jo puo rey oyy 
JOpuN poULIOJ ST Joqureyo oulsua uv yuoutyNqe styy UT 
‘YAOMYOLIG YY poyoeq St YOU “yuoUIGNGe YQAOU O44 
Joddn oy} ydooxo ‘Aruosvut opqqna Aq payorq 
pues IeZIOUL 4UOUWIID UT 408 9UO4SOUTI]T YAO poTooy | 
JO YIOM IVTYSe posimoo ut dn potsavo ore pure ‘yyTuIT 
UL ‘FF OL Hoge Yoro ore spusWI4NGe oy T—*sj;womjng Py 


‘dn ponies svat | 
qUOUIZNGe 944 UOTZEpUNo}; styy UO puv ‘{Te JOAO pre] TOY} | 


SVM YOY} ‘UL ST SqRIS 9NOySOUNTT JO osin0D W ‘OAT 
IOJEM-MOT MOTO “ULY “4J [ JO yn a10M Yor ‘soztd oy 
jo sproy oy} FIA Ysny dn yysnoiq puv sdrys ut 10yem 
JOpUN PIXIOMOT 04910U0D YIM po[y uoyZ sem oords 


tsi il 


| 
nH 
it 


ull 


TT 


AUYNA A ‘SUSSHNW AC GHLOOAA 


qCauvao a Tada 





sOYM OY, ‘spo1-o14 UOIT-qyZnoImM ‘ut EF, Aq ssoputpéo 
oy} puryoq Suruuna Zuryea szoquriry v 04 yorq poroyoue 
a19M Suryooys yuosy oy} jo sopid opms uo.t-qsvo 
OUT, *A1}U99 OF 9.19U99 “4y FP YOGe JO sooULASIp 4e voIe 
9[OYM 94} JOAO UBALAP OAOM sozId Butavoq pur ‘197eM 
MOT MOTOG “93 OT JO UZdop vB 04 pasporp usyy sem vore 
SI], ‘[OAC] 107VM-MOT MOTO P9}VABOX aq 07 VOIR BTOYM 
oy} Sutsoput “uouynge oy3 jo youq oy3 ye yydop 
IVIUNS BOF UDALIP se Burd yooys soquiry ‘ur g jo 


| MOI ® pu ‘47 QT Jnoqe Jo ygdop @ 03 UsATIp ‘quauTyNGe 


94} JO oovy 04} Suoye Surpid yooys uoal-gsvo jo soury 
Aq paso uy o10M szoputpéo oy} puofeq pur usamyoq 
soovds oyy, ‘oJa10U00 QUOUIOD puRTyog YA poly 
O19M UNS UOYM siopuTTAD OY, ‘pReoy 944 JO soUE4SISUT 
jo squiod oy} sopun A]}o0I1Ip pue o1yUed 03 91ZU00 
qavde “43 09g poord SZuteq saopuryAo 104n0 944 ‘uMoYs 
suoIzISsOd oY} UL 1ozeM MOT MOTOG “43 GZ Jo yQdep *v 
0} YUNS 4814 910M JOJOUIeIP UT “47 G SAopuTTAD UOIT-4svd 
aolyy, “QUSUIANGe Y4AL0U OYy JO SUOT}epUNo; 043 Jo UL 
“Jey & puey 4YSLI oy UO SMOYS G ‘SI ‘sUIepAayjoo Jo 
asn 94} YIM osuddsIp 03 se OS poUTIsop o10M sUOIZep 
-uNoj OYJ, *109eM 07 SnotAtod ATourer14x9 ‘apZurys pue 
pues jo poq doop v Jo szsIsuoo ‘19440 OY} UO OUO4SpUeS 
pat pro = OpIs 9UO UO JUO4SOUIT] UTeYUNOUT Jo sTIIY 
wooMgqoq Suth] ‘9A 94} JO poq oy [.—‘suoynpunog 
*MOTZONAASUOD 841 
| Jo S[Ieyop oulos UOTZUOUT 07 posd0id Avut om ‘aSplaq 944 
JO SANZ [LAOUIS OY} Poqiosop snyy Surrey °z ‘Bry 


LSNOO 





518 





ENG 


INEERIN 





in [Dec. 2 1883. 








no cross tubes, but in place of these there are a num- 
ber of diagonal tubes, which are perfectly accessible 
for cleaning, and which permit the circulation of the 
water, while they largely increase the heating surface. 
Fig. 1 represents an upright boiler. It has two up- 
takes, an arrangement which has the effect of breaking 
up the volumes of ascending gases, and causing them 
to impinge upon the circulating tubes. These uptakes 
also serve as stays between the top of the furnace and 
the top of the boiler. Fig. 2 shows a boiler of the 
locomotive type adapted for marine purposes, or for 
situations where great evaporative power is required 
in small limits. In this a short barrel is rivetted to 
one side of the shell, and part of the upper cone of the 
fire-box is flattened to act asa tube plate. The pro- 
ducts of combustion pass through a number of small 
tubes into the flame-box, and then go back across the 
boiler by a flue to the uptake. The plan shown of 
forming the junction between the vertical and _hori- 
zontal portions of the shell is the ordinary one, viz., 
a strengthening ring and an angle iron rivetted to 
both ; but in boilers of large size it is preferred to 
strengthen this part by rivetting a wrought-iron or 
mild steel ring to the vertical shell, round the aperture, 
and joining the horizontal barrel to this ring either by 
rivets or bolts, as shown in dotted lines in Fig. 2. 

In a practical trial of a boiler of this kind, 5 ft. in 
diameter, by 11 ft. 6 in. high, employed on a screw 
lighter at Newcastle, steam was raised from cold water 
in 45 minutes by Northumberland small steam coal, 
and 937 Ib. of water were evaporated in 40 minutes 
by 95 lb. of coal, or at the rate of 9.87 lb. of water 
per pound of coal. The boiler was fifteen months old, 
and though it has been constantly at work both with 
fresh and salt water, it was perfectly clean and free 
from scale. 





HOLTZAPFFEL’'S LATHES. 

Ox Wednesday night Messrs. Holtzapffel and Co. 
exhibited before the Amateur Mechanical Society a 
large assortment of the lathes and tools in connexion 
with which their name is so favourably known. This 
firm has devoted itself for three generations to the 
work of manufacturing high-class tools for amateurs, 
of whom there are a large number in this country, 
and still maintains the great reputation which it gained 
many years ago. At the first glance an engineer 
is apt to feel that their machines are not only 
amateurish, but absolutely unworkmanlike as regards 
the style in which parts of them are designed and 
finished. An instrument for grinding tools framed 
in polished mahogany appears at first sight an 
absurdity, but when one sees the tools, and also the 
work upon which they are employed, the difficulty 
vanishes, and it is felt that the style in which the 
machines are turned out is perfectly in harmony with 
the work for which they areintended. The multipli- 
city of tools in the modern engineer’s shop has caused 
many to forget the wonderful range of operations which 
can be performed by the lathe, and to look upon it as a 
machine for producing round formsonly. Yet, judging 
from the specimens shown by Messrs. Holtzapffel, this 
would appear to be its least frequent use among their 
customers. It is used for dividing, milling, rose- 
cutting, drilling, planing, grooving, fluting, and many 
other operations which in most trades have long ceased 
to be recognised as its legitimate functions, and the 
most frequent material employed is ivory, often in 
pieces so fine that when finished a rude touch from a 
finger would break them. No wonder then that an 
engineer finds his general ideas somewhat out of keep- 
ing with the externals of Messrs. Holtzapffel’s tools ; 
but when he comes to the lathes themselves, to the 
headstocks and slide rests, and the ‘thousand and one 
ingenious devices by which they are adapted to the 
multitudinous demands made upon them, and sees the 
accuracy of the workmanship and the beauty of the 
finish, he is back again in his own subjectand finds cause 
for nothing but admiration. 

The largest tool shown was a lathe with 6 in. centres, 
and a bed 6 ft. long. It was double-geared, and had a 
leading screw with four threads to the inch and 
twenty-four change wheels. This is the largest lathe 
made by the firm, and is designed for turning metal, 
and doing ordinary engineers’ work. Next to it came 
a circular saw, also driven by foot, and furnished with 
a rising and falling table, a sliding and adjustable 
fence, and an angle guide for cutting taper pieces of 
wood. It was provided with a set of saws measuring 
from 8 in. in diameter downwards. A too! grinder was 
the next object. This consisted of a vertical spindle 
carrying a revolving lap with its upper face exactly 
level with a polished cast-iron table. The tools are 
fixed in a clamp to be sharpened ; this is a frame 
capable of being set at any angle in two directions, 
and provided with three feet which stand upon the 
table. Three laps are employed in succession ; 
the first is used with fine emery, the second with 
powdered oil-stone, and the last with crocus 
powder. The tools, held in the framz, are moved 
in a circular path over the revolving wheel until 
they have acquired a keenness of edge which in- 





sures that the work shall be bright without any 
polishing. 

The main feature of the exhibition, however, was a 
lathe with 5 in. centres, and a wonderful assortment 
of chucks and tools. The number and variety of 
these latter may be judged from the fact that the price 
of the whole lay between 400/. and 500/, There was 
a universal chuck, an oval chuck, an eccentric chuck, 
a dome chuck, a spiral chuck, and many others it 
would be impossible to adequately describe without 
the aid of engravings. The dividing plate on the 
headstock carried five circles of holes, and there 
is scarcely any division which cannot be obtained 
with one or other of them. ‘The slide rest can be 
driven from a band passing round a long pulley or 
cylinder overhead in the manner often adopted in 
power lathes. In addition to this and the ordinary 
means of moving it by means of the screws, there is a 
lever arrangement to be employed when grooving, 
and the like. In this the upper slide is freed from 
the screw and its travel determined by stops, while it 
is moved backwards and forwards by a lever. The 
overhead pulley also serves to drive the cutter spindles, 
which can be mounted on the slide rest. Besides 
this there were two small lathes of a similar character, 
but not so amply provided with attachments. A sepa- 
rate show case contained a geometrical chuck for engine 
turning, and an epicycloidal chuck invented by Mr. 
Holtzapftel. In this latter the tool moves while the 
work stands still. It is a much simpler tool than the 
geometrical chuck, and although it has not the same 
range of pattern, approaching to infinity, yet it has 
enough for all practical purposes, while the calcula- 
tions required in setting it are much simpler. 

The whole display was exceedingly interesting. It 
showed that there exists among us a body of men who 
love handicraft occupations for their own sakes, and 
who are willing to spend large sums in furnishing 
themselves with the necessary appliances for indulging 
their tastes. It also showed that good workmanship 
and design are not the outcome only of commercial 
competition. The house of Holtzaptfel early became 
noted for their lathes, but comparatively few of their 
productions have been used for commercial purposes. 








FOREIGN TECHNICAL LITERATURE. 

THE Rerue Générale des Chemins de Fer (Paris) for 
September contains a long abstract of an exhaustive 
work on the systems of signalling in use on French 
railways, lately published by MM. E. Brame and L. 
Aguillon, which appears to contain all possible infor- 
mation on the subject; and also a translation of the 
code of Government regulations for the construction 
and management of railways in Germany. Both 
articles are valuable, but do not admit of being 
further summarised. 

From the Rerue Industrielle (Paris, October 31) it 
appears that in !88] there were only 78 railway acci- 
dents in France ; 25 persons were killed and 282 in- 
jured, out of a total number of 179,724,597 passengers, 
travelling in 4,994,227 trains. This gives a proportion 
of one death to 7,189,182 passengers, and one injury in 
637,339. Although these proportions are low, they 
are higher than they were in 1879 and 1880. These 
figures do not include accidents to employés, caused by 
their own carelessness. 





The Chicago Journal of Commerce (October 10) gives 
the mileage of new lines laid in the United States 
during the first nine months of the present year, ex- 
clusive of sidings and second tracks. The total 
amounts to 4244 miles, laid down by 190 companies, in 
40 states and territories. It is, of course, much less 
than the extraordinary mileage of last year, but if the 
same rate of construction is maintained for the remain- 
ing three months, the total of 1883 will be larger than 
that of any year previous to 1880. 


The Coal Trade Journal (New York, October 10) 
reports the purchase by a syndicate of 2500 acres of 
coal lands from the general land agent of the Northern 
Pacific Company. The lands are situated on the 
eastern side of the Missouri river ; the coal is of good 
quality, and the field appears to be extensive. It is of 
special interest as being the first coal-mining under- 
taking east of the Missouri, and marks the opening up 
of the country due to the construction of the North 
Pacific Railway. 

The same paper gives under reserve the statement 
that a powerful combination has been formed, in which 
English and Scotch capital is largely interested, to buy 
up as much land as possible in the Connellsville coke 
district, taking advantage of the present idleness 
among the blast furnaces, and calculating upon a 
‘‘boom ” in coke oven building when the iron trade 
revives. The price of coke has hitherto fluctuated 
violently between 92 cents and 5.50 dols. per ton, 
but it is said to be the intention of this company to 
to keep it steady at3 dols. 


The Railway Review (Chicago, October 6) copies 














from the Pittsburg Dispatch, an account of the 
tunnel lately completed under part of the city, for the 
Pittsburg, McKeesport, and Youghiogeny Railway. 
The ground was covered with buildings and piles of 
metal, &c.; it was chiefly composed of cinder, and 
intersected with sewers and pumping mains connect- 
ing the river with numerous works. Thousands of 
tons of metal, ore, sand, &c., had to be moved for the 
purposes of the survey; and when the works were 
begun, every foot of the way had to be shored up, for 
the protection of the workmen from the loose cindery 
soil, At one point a bed of slag 100 ft. across was 
encountered, which could neither be broken up with 
the pick, nor even blasted ; the underbank had been 
on fire for years, and the mass was as solid as iron 
itself. This had to be broken up by dropping heavy 
weights on it from above, after which the soil was 
excavated from below the heavy fragments, and they 
were buried below the track. The water mains and 
sewers had to be lowered, which was a work of difti- 
culty and danger; and the railway lines which 
traversed the overhead surface had to be carefull y 
supported, as well as the numerous buildings. All, 
however, was safely accomplished, and the tunnel 
(which is 165 ft. long, 18 ft. high, and contains two 
lines of rails) was completed in a few days over a year, 
with only the loss of a single life. 





L’ Electricien (Paris, October 15), publishes Captain 
Boulanger’s second report to the Academy of Sciences 
on the Grenoble experiments, in which he treats of the 
electrical measurements and the distribution of the 
force transmitted. In an article commenting un- 
favourably upon M. Marcel Desprez’s proceedings, it 
is pointed out that the only really scientifically tested 
observations as to the distribution of force, were made 
—not with power coming from Vizille, 84 miles away, 
as was popularly supposed, but—with power generated 
by a machine at a short distance driven by a locomo- 
tive. Captain Boulanger is to present a third report, 
bringing the electrical tigures into connexion with the 
dynamometrical results. 

The same paper gives details (taken from the E/ck- 
trotechnische Zeitschrift) of the experiments in the elec- 
tric lighting of trains, carried on upon the Vienna and 
Trieste Railway. The normal speed of the train 
selected is a little over 37 miles per hour, but between 
the stations of Gloggnitz and Miirzzuschlag, where it 
climbs the steep slopes of the Semmering, it is reduced 
to about 17 miles per hour, for the course of an hour 
and 40 minutes. This makes it exceedingly difficult 
to maintain an equable intensity in the light. The 
illumination is effected by a dynamo, driven by one 
of the axles, with which it is connected by bands. 
Before the machine is in motion, and during stoppages, 
the lighting is carried on by a current supplied by 
accumulators, which are recharged by the motion of 
the train itself, ready for the next interval in the 
action of the dynamo. Full details are given of the 
system, which is found to work well as long as 
the train travels on a level; but fails on the Semmer- 
ing incline. Here the accumulators are unequal to 
furnish an adequate current, for which it would be 
necessary that they should each develop 18,900 kilo- 
grammetres in the 100 minutes. On the contrary, a 
result of 18,000 kilogrammetres has only once been 
obtained from a single accumulator. These experi- 
ments, therefore, must still be considered as tentative. 





—————————————== 


TRIAL TRIPS AND, LAUNCHES. 

On Saturday, November 17th, there was successfully 
launched from the shipbuilding and engineering works of 
Messrs. Oswald, Mordaunt, and Co., at Southampton, a 
tine iron sailing ship of 2180 tons register, built to the 
order of John Teeniead, Esq., Goscote Hall, Leicester, 
of the following dimensions: Length, extreme, 286 ft. ; 
breadth, 40 ft. 3in. ; depth of hold, 24 ft. 3 in. 





On Tuesday, Messrs. Campbell, Mackintosh, and Bow- 
stead, launched from their yard at Scotswood, a finely 
modelled steamer, named the St. Asaph, and built to the 
order of Messrs. Rochester, Walton, and Co., Oriel 
Chambers, Liverpool. Her dimensions are: Length, 
290 ft. ; breadth, 35 ft.; depth of hold, 24 ft. 4 in.; she 
has five water-tight bulkheads, steam steering gear, and 
four of Clarke, Chapman, and Co.’s steam winches. Her 
engines will be put in by Messrs. Hawks, Crawshay, and 
Sons, of Gateshead, having cylinders of 32 in. and 62 in. 
diameter, with a stroke of 42 in., and a working pres- 
sure in the boilers of 801b. to the square inch. She has 
been built under the superintendence of Mr. T. N. 
Rochester, consulting engineer. 





A very fine iron screw steamer, named the Craithie, 
was launched on Tuesday, November 27, by Messrs. John 
Key and Sons, of Kirkcaldy, from their Kinghorn shij - 
building yard. She is a vessel measuring 160 ft. Ly 
24 ft. by 12 ft. 9 in., and is expected to carry 570 tons 
on a mean draught of water of 124 ft. She was built to 
the order of Mr. W. Todd Moffatt, Aberdeen, and in- 
tended for the general coasting trade. Messrs. Key and 
Sons are supplying her with a pair of engines of 70 horse- 
power nominal, having cylinders of 21 in. and 42 in. in 
diameter respectively, with a stroke of 27in. Steam will 


be et from asteel boiler having a working pressure 
of 40 


b. per square inch, 
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Meta Ramage and Ferguson, Leith, on the 29th 


November, launched an iron screw steamer of 950 tons 
gross, and measuring 216 ft. by 30 ft. by 16 ft. She is 
named the Crosshills and built to the order of Messrs. 
Macbeth and Gray, Glasgow. The engines, which are 
being supplied by the builders, have cylinders of 26 in. 
and 50 in. in diameter respectively, with a stroke of 30 in. 

On the same day Messrs. Barclay, Curle, and Co., 
Whiteinch, Glasgow, launched an iron sailing ship of 
1900 tons gross, and named the Cluny Castle. She mea- 
sures 266 ft. by 41 ft. by 24 ft., and is intended for Sir 
Donald Currie’s fleet of sailing clippers between London 
and India. She is a full-rigged four-masted ship of the 
most advanced type. 


Messrs. A. Stephen and Sons, Linthouse, Glasgow, 
also onthe same day launched the Clan Davidson, an iron 
screw steamer of about 1300 tons, built to the order of 
Messrs. Thomas Dunlop and Sons, Glasgow. Her en- 
gines, also supplied by the builders, and fitted on board 
before launching, have cylinders of 28 in. and 52 in. in 
diameter respectively, with a stroke of 36 in. The working 
steam pressure is 80 lb. per square inch. 





The Claudia, the second of two screw steamers built to 
the order of Messrs. Stephens, Mawson, and Goss, New- 
castle-on-Tyne and Newport (Mon.), was launched on the 
29th ultimo from the yard of Messrs. Murdoch and 
Murray, Port-Glasgow. She measures 236 ft. by 32 ft. by 
16 ft., and is classed 100 Al at Lloyd’s, Messrs. Kincaid 
and Co., Greenock, are supplying the engines, the 
cylinders of which have diameters respectively of 29in. 
and 57in., with a stroke of 39in. and to work at 80]b. 
pressure, 





On Saturday, the 1st instant, Messrs. William Denny 
and Brothers, Dumbarton, launched the Ciudad de 
Santander, a splendid iron screw steamer of about 
3500 tons gross measurement for the Compania Transat- 
lantica of Barcelona. She measures 370 ft. by 42 ft. by 
30ft., and will have engines with cylinders of 57 in. and 
102 in. in diameter respectively, with stroke of 60in. 





The trial trip of the Clan Matheson, the latest addition 
to the ‘‘ Clan” Line fleet of steamers owned by Messrs. 
Cayzer, Irvine, and Co., of Glasgow, took place last 
Saturday. She is a steel steamer of 3900 tons, and 
measures 380 ft. by 43 ft. by 30 ft. Gin. She was built by 
Messrs. Napier, Shanks, and Bell, and supplied with her 
engines by Mr. David Rowan, Glasgow. Her fittings 
include arrangements for electric lighting on Swan’s 
system. On the measured mile she attained a speed 
equal to 14} knots per hour. 

Messrs. Scott and Co., Greenock, on Monday, the 
8rd instant, launched an iron screw steamer of 150 tons 
net register, and measuring 110 ft. by 19ft. by 10 ft. 
Engines of 60 horse-power nominal, having cylinders of 
15in. and 28in. in diameter, respectively, with stroke of 
21lin., are being supplied by the builders. Owned by a 
Greek firm, and named the Siphnos and Eubec, the 
versel is intended for the iron ore carrying trade. 





The Batman, a screw steamer of 500 tons, was launched 
complete on the same day by Messrs. Simons and Co., 
Renfrew. She is owned by the Melbourne Harbour 
Commissioners, and is intended for the double purpose 
of a powerful gunboat and a hopper steamer. She is 
fitted to carry a 5-ton rifle gun. This is the sixth 
steamer built for the same owners by Messrs. Simons 


and Co, 


THE HEATING POWER OF GAS. 
To THE Epitor OF ENGINEERING. 

Str,—By your courtesy and Mr. Fletcher’s kindness, I 
have received one of his well-known burners, and, as soon 
as I can get a little leisure, I shall try some experiments 
with it. I have no reason to doubt Mr. Fletcher's state- 
ment, in one of his books, that his solid flame burner gave 
450 units of heat, and I shall be very glad if my own ex- 
periments should confirm his statement. 

What we really want to know is: What number of 
units of heat a cubic foot of gas is equivalent to. We 
know that one pound of coal is equivalent to between 
14,000 and 15,000, or equal to about 54 horse-power, and 
we are obliged to be contented with the half-horse and 
lose the five. And it is equally interesting to ascertain 
the ultimate power contained in a cubic foot of gas, but 
the difficulties surrounding a really scientific experiment 
are very great. 

It is immaterial whether the experiment is carried out 
in heating air or water, or in raising steam, provided the 
measurement of the units of heat are correctly made. 
Probably the whole three modes of testing would be pre- 
ferable, as one would check the correctness of the other; 
and I think Mr. Fletcher must have the necessary ap- 
pliances for finally settling the point, if he can find time 
for so doing. 

It is a great pity that the directors of gas companies 
are not more alive to the public interest in the reduction 
of smoke, by providing a cheap gas for heating purposes. 
London may G rendered free from smoke as soon as they 
carry this out, and the shareholders would be no losers, 
but more likely gainers from the increased business. The 
units of heat in a cubic foot of gas can be ascertained by 
scientific experiment, but the units of heat to be obtained 
hy expending a shilling in gas is a matter for the gas 
directors to consider, 

Yours truly, 
Tuomas Moy, 








ELECTRIC LIGHTING AT GLASGOW. 
To THE Epitor or ENGINEERING. 

Sirn,—The question raised by Messrs. Bennett in a 
letter published in your last issue is of little public interest 
in so far as its own merits are concerned, but as they 
assert that a “misstatement” has been made in your 
columns you will doubtless be willing to hear what I have 
to say on the subject. 

Your report is slightly in error in stating, without 
qualification, that I was Mr. Crompton’s representative 
in Glasgow, and was his practical manager, and Messrs. 
Bennett were his business representatives. The correct- 
ness of the remainder of Messrs. Bennett’s letter depends 
upon the limitation attached to the meaning of the word 
“supervision.” They supervised the work referred to in 
the same sense as on board a ship the supercargo super- 
vises the navigation of the craft. | Ph ennett did for 
a few weeks in the beginning of 1881 pay the wages and 
accounts of the two jobs referred to in their letter, but 
further than this and since that date they have had 
nothing whatever to do with the practical working of 
these installations. 

The lighting at the North British Railway Station was 
begun by Mr. Harold Thomson of Messrs. R. E. Crompton 
and Co., and was extended, completed, and wrought for two 
years by me on their behalf. The present installation of 
eight arc lights and 300 Swan lamps has been entirely 
carried out since July of last year by me, as an employé 
of the Swan United Electric Light Company, Limited, 
who took over the work from Messrs. Crompton, and 
Messrs. Henry Bennett and Co. have not had the 
remotest connexion with it. The original temporary in- 
stallation at the General Post Office, long since entirely 
removed, had a supervision from Messrs. Bennett of the 
nature already referred to. 

I have sent a copy of this letter to Messrs. Crompton, 
who doubtless will attach still less importance to Messrs. 
Bennett's supervision than they do themselves. 

Your obedient servant, 
Henry A. Mavor, 
of Murr AND Mavor. 
140, Douglas-street, Glasgow, December 3, 1883, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners’ Agitation—Conference in Sheffield.—A con- 
ference of miners’ delegates representing the leading 
coal-producing counties of England—Yorkshire, Lanca- 
shire, Staffordshire, Nottingham, Durham, Northumber- 
land, &c.—met at Sheffield on Monday morning, Mr. 
Woods (Lancashire) presided, and among those present 
were Mr. E. Cowey, the president of the Yorkshire 
Miners’ Association, Mr. B. Pickard, Mr. J. Frith, and 
Mr. W. Parrott, the secretaries; and Mr. W. Chappell, the 
secretary of the South Yorkshire and North Derbyshire 
Association. The object of the conference was to decide 
whether the miners should be recommended to adhere to 
their notices and cease work or withdraw their notices 
and continue on the old terms. After the general confer- 
ence a pit-head conference of Yorkshire miners will be 
held, after which the course to be pursued in this county 
will be decided upon. (Later). Yesterday the men de- 
cided not to strike and are withdrawing their notices. 


Market Weighton Water Works.—A meeting of the rate- 
payers has been held in the infants’ school-room to pro- 
cure the consent of the parishioners previous to applying 
to the Board of Trade for a provisional order under tne 
Gas and Water Works Act, 1870, for power to make and 
maintain water works, &c., in the parish of Market 
Weighton. The Rev. J. Foxley, vicar, presided. Dr. 
Jefferson, Dr. Jackson, Mr. Forster, Mr. J. Kelsey, Mr. 
Dunhill, and other gentlemen spoke in favour of the pro- 
posed works. After discussion, on being put to the meet- 
ing a resolution was carried by a majority of six in favour 
of water works. 

New Water Works at Matlock Bath.-—-On Wednesday 
morning the members of the Local Board and officials in 
connexion with the new water works proceeded in a 
wagonette to the site of the new reservoir at Darley 
Dale for the purpose of laying the foundation stones. 
Amongst those present were Mr. Edward Greenhough, 
chairman of the Water Committee; Mr. Evans, the 
chairman of the Local Board ; Mr. Nicholls (Nicholls and 
Son, Birmingham), engineer to the new water works ; Mr. 
Palmer, of Birmingham, contractor for the erection of the 
new reservoir; Mr. Young, of Skegness, of the firm of 
Young and Co., of Southampton, contractors for the pipe- 
laying in connexion with the new water works ; Mr. G. E. 
Bradley, assistant engineer; Mr. E. Gregory, manager 
of the Water Committee ; and of the members of the 
Local Board there were present Mr. T. Tyack, Mr. S. 
Robinson, Mr. W. Wheatcroft, and Mr. G. J. Rowland. 
At twelve o’clock, Mr. Evans proposed that Mr. Green- 
hough, as chairman of the Water Committee, lay the first 
stone, which proposition having been seconded, Mr. 
Greenhough went through the usual preliminaries, and 
laid the stone, declaring it to be properly laid. Mr. 
Evans, as chairman of the Local Board, was next elected 
to lay a second stone, after which the workmen present 
gave three cheers, and hearty wishes were expressed that 
the undertaking might prove a successful and beneficial 
one. The party then returned to Matlock Bath, and the 
work of building a new reservoir was commenced by the 
contractor. 


Proposed Purchase of the Hull Gas Works by the Corpora- 
tion.—A meeting of the Lighting Committee of the Hull 
Corporation\was held at the Town Hall on Thursday, Mr. 
Councillor Elam in the chair. The town clerk reported 
that the council had at its last meeting passed and re- 
ferred to the committee a resolution in favour of the 
purchase of the properties of the three gas companies in 





Hull. It was resolved on the motion of Mr. E. E. 
Fewster, seconded by Mr. T. Pearce, to appoint the chair- 
man, deputy chairman (Mr. Myers), and the mayor, and 
ex-mmayor, a sub-committee to negotiate with the several 
gas companies in the borough for the purchase of their 
undertakings, reporting from time to time to the com- 
mittee thereon. Untimately it was resolved to communi- 
cate with the respective gas companies, asking them to 
receive the sub-committee as a deputation at the earliest 
convenient date. 


FOREIGN AND COLONIAL NOTES. 

The Legyo Automatic System of Telegraphy.—This in- 
strument may be characterised as a labour-saving machine, 
but it has also the advantage of giving privacy to tele- 
graphic correspondence. Its principal feature is a copper 
cylinder, which revolves by steam at any desired rate. 
Above this, on a traveller, is a reservoir containing a 
coloured mucilage, which forms the ink. A metal tube is 
attached to the reservoir, its end resting on the cylinder ; 
this is the pen. The operator, using either a keyboard, 
or the ordinary Morse instrument, works the pen, which 
writes the message in telegraphic characters on the revolv- 
ing cylinder. The motion is slow, and the rate is from 
20 to 25 words per minute. The writiag pen is then moved 
aside, and the sender is moved into place. This is a fine. 
pointed instrument, pressing very hard on the cylinder, 
and of course is in connexion with the line. The cylinder 
is then set in rapid motion, and when the sending pen 
passes over the copper, the current is uninterrupted, but 
when it touches the mucilage, it is broken. The mes- 
sage is thus transmitted automatically at a very rapid 
speed, which Mr. Taylor, electrician to the New York 
Postal Telegraph Company, states at 333 words per 
minute. It is received automatically at the other 
end by means of a fine wire, resting on a strip of chemi- 
cally prepared paper. The effect of the flow of the electric 
current through the wire isto make blue marks on the 
paper, which write the message in telegraphic characters. 
It then passes to the type-writer, which turns it out in 
legible form, ready for the addressee ; and if the sender 
has telegraphed it from his private office, to the central 
one, it will not have passed through the hands of one of 
the company’s employés. 

Cement for the Bartholdi Statue.—The U.S.A. Secretary 
of the Treasury has decided that the foreign cement 
required in the construction of the pedestal for the 
colossal statue of Liberty, shall be admitted into New 
York duty free. It is calculated that this will amount 
to a saving of about 1000/. in erecting the pedestal. 


The Hudson River Tunnel.—The work of tunnelling 
beneath the Hudson river is making progress. The north 
tunnel, on the New Jersey side, has been completed to 
a length of 1600 ft., while the south tunnel is 600 ft. long. 
The east section of the north tunnel on the New York 
side was finished about the month of June, and work was 
immediately begun upon the south shaft. This is now 
in progress, and. is monopolising all the energies of 
the contractors. No definite time has been named for 
the completion of the tunnel, but it is expected that the 
work will be finished at some not very distant date. 





The Panama Railway.—Two trains run daily each way 
on this line between Panama and Colon or Aspinwall. 
Each train spends four hours in travelling the 47 miles. 


The Metal Industry in the United States.—The Annual 
Report for 1882, presented to the Society of American 
Engineers by Mr. Jamés M. Swank, the secretary, shows 
that the production of iron and steel in the United States 
had continued steadily to increase. The quantities are 
given in the metric ton of 1000 kilogrammes (2204 Ib.) 
Pig iron amounted to 4,696,555 tons, against 4,209,898 
tons in 1881 ; rolled iron of all descriptions, except rails 
to 2,055,222 tons, against 1,954,899 tons; Bessemer steel 
to 1,538,680 tons, against 1,396,015 tons; and Bessemer 
steel rails to 1,304,416 tons, against 1,206,583 tons in 1881. 
Spiegel iron is included under the head of pig; its sepa- 
rate amount for 1882 was 19,920 tons. The increase in 
the production of pig from 1879 to 1882 has been 68 per 
cent.—an increase chiefly obtained by improvements in 
the methods of production, as the number of blast fur- 
naces has not increased at all in the same proportion. In 
the year 1882 the United States produced 4,696,556 tons 
of pig, imported 548,261 tons, and had in stock from the 
production and importation of last year 201,226 tons. 
At the end of the year there were in stock 404,433 tons, 
leaving a consumption of 5,041,619 tons. The production 
of rails fell off by 8 per cent. in 1882, a circumstance due 
no doubt to the gradual disuse of iron rails, and the 
longer life of steel ones. 

The First Designer of a Brooklyn Bridge.—The design now 
carried into effect is not the first conceived for connect- 
ing the cities of New York and Brooklyn by a gigantic 
bridge. In the year 1811, Thomas Pope, a New York 
architect, designed a bridge of a single span, sufficiently 
high for the largest sailing vessels to pass under. It was 
to occupy the position of the present Fulton Ferry, i.e., 
from Fulton-street, New York, to Fulton-street, Brooklyn. 
He made a model of the proposed bridge, published a 
book with an engraving of it, and did all in his power 
for the realisation of his scheme. But it was considered 
impracticable ; he could obtain no assistance, was over- 
— with ridicule, and eventually destroyed his 
model. 





THE SciENcE MontHLy.—The success of The Science 
Monthly has, we understand, decided the publishers to 
permanently enlarge the magazine with the January 
number. A series of star maps on a new projection, and 
a section devoted to amateur mechanics, are two new 
features which should add to the interest of this alreadv 
popular serial, 
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THE SUEZ CANAL. 

Sir FERDINAND DE LessEps, G.C.S.I., Hon. M. 
Inst. C.E., has once more justified his reputation 
of being one of the most accomplished diplomatists 
of the day. English engineers who roam over the 
surface of the globe in search of difficulties to 
be vanquished, and serve, like soldiers of for- 
tune, under any government or in any land, 
will have regarded with less excitement than the 
majority of their fellow countrymen the skilful 
fence of M. de Lesseps in his duel first with the 
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=| quently submitted to M. de Lesseps. 


neutral stand-point of the modern English soldier of 
fortune, it is impossible to appreciate too highly the 
magnificent fight made by M. de Lesseps for the 
commercial company of which he is chairman, and 
the consummate skill with which he induced not 
| merely the English directors but such presumably 
hard-headed men as William Ewart Gladstone, 
| Joseph Chamberlain, and Sir Charles Dilke to be- 
; come as clay in the hands of the potter. Except 
/under the influence of some glamour it is diffi- 
|cult to conceive how any Englishman could have 
| actually proposed the extension of a concession 
|the present existence of which was notoriously 
| unbearable to his countrymen, or express his grati- 
jtude to M. de Lesseps for an arrangement by 
| which a doubtful monopoly was intended to be 
| made an unquestionable one, and financial advan- 
| tages of vast import were secured to the canal com- 
| pany at the cost of British traders. 

| We have taken no part in the contest between 
| M. de Lesseps and the shipowners, and are more 
| free therefore than most of our contemporaries to 
| express an unbiassed opinion on the truce concluded 
|for the present, and ratified by the articles of 
| agreement recently entered into by the two parties. 
| One of the immediate consequences of recent dis- 
| cussion has been the moderation of M. de Lesseps’ 
|somewhat extravagant pretensions respecting his 
connexion with the Suez Canal. The continued 
adulation of hero worshippers had in course of time 
almost led him to believe that neither in past or 
present time had the idea occurred to other than 
himself of making a ship canal across the Isthmus 
of Suez. So far from this being the fact, as was 
| shown by Mr. B. Baker in an article in the Times, 
not only had the idea of a ship canal between the 
Mediterranean and the Red Sea never been suffered 
to die for the past 2000 years, but the present canal 
is by no means the first ship canal constructed 
between the two seas, nor is M. de Lesseps even 
the suggestor of the route followed by the existing 
Suez Canal. Exactly a hundred years ago, as the 
*¢ Annual Register” will testify, Mr. Volney walked 
over the country traversed by the present canal 
with a view to reconcile the conflicting reports as 
to its adaptability for the construction of a ship 
canal, and his conclusions were perfectly sound, 
namely, that the canal could be constructed but 
that there would be a difficulty in preventing the 
silting up of the harbours, which difficulty was of 
course insurmountable before the days of powerful 
steam dredgers. More than fifty years ago an 
| engineer of the Egyptian Government, M. Linant, 
| had completed plans for the canal which he subse- 
The following 
| letter written by M. de Lesseps at Paris on the 16th 
of January, 1855, proves, that at that date, at any rate 
he made no claim to be the original projector of the 
great canal, but admitted that an engineer had pre- 
ceded the diplomatist. ‘‘ Vous savez qui Linant- 
Bey est depuis trente années en Egypte et qu'il s’y 
occupe constamment de travaux de canalisation. 
Lorsque j’étais consul au Caire en 1830, c’est lui qui 
m’a initié & ses projets d’ouverture de 1’Isthme de 
Suez, et quia fait naitre en moi ce violent désir, 
qui je n'ai jamais abandonné au milieu de toutes les 
vicissitudes de ma carriére de participer de tous mes 
moyens & la réalisation d’une ouvre aussi im- 
portante.”” It will be unprofitable to follow the 
history of the original projection of the canal, but 
|it is beyond dispute that fifty years ago M. de 
| Lesseps was an active and ambitious young French- 
| man worthily desirous of advancing his reputation 
| and position, and that when the canal project was 
| submitted to him he worked at it with pertinacity 
until the establishment by Englishmen of steam 
| navigation to India enabled him to make it a 
|success. English engineers know that the attribute 
of pertinacity is not rare in sanguine projectors, and 
that M. de Lesseps has done no better work than 
many men who have lived and died without a word 
of applause from the general public. 

| Perhaps the most exciting topic in connexion 
| with the canal has been the question of monopoly. 
| M. de Lesseps claims to have the right to exclude 
all other canals from the Isthmus, and certain 
|lawyers in this country support his contention. 
| Projectors of alternative canals maintain that M. de 
Lesseps enjoys no such rights, and lawyers of 
| equaleminence support this claim. Engineers and 
other practical people will probably conclude that it 
|never entered into M. de Lesseps’ head that 
|any one would want to make a second canal, 











English Government, and secondly with the English | or such a shrewd business man would have en- 
Looking at the matter from the! deavoured to protect himself by a suitable clause 


shipowners. 





in his concession. We say ‘‘ endeavour” because 
we do not fora moment believe Lord Palmerston 
would have allowed any company to obtain a 
monopoly of the kind now claimed by M. de 
Lesseps. The French Press was recently quite be- 
side itself at the bare suggestion of the English 
making a canal across the Isthmus, and “‘brigandage” 
was the politest term applied to the transaction. 
But was this idea always entertained? These are 
the days of success. Let us look back a few years, 
when the canal was struggling with difficulties. 

On the 11th of February, 1864, the shareholders 
of the Suez Canal Company gave a banquet in 
Paris to M. de Lesseps and the directors. Prince 
Napoleon took the chair, and on his right was M. 
de Lesseps, and amongst the company, as the news- 
papers of the day state, were to be found men 
illustrious in art, politics, Government, literature, 
science, and the army — ‘‘une manifestation 
vraiment francaise et nationale.” In proposing the 
health of M. de Lesseps, Prince Napoleon made a 
speech of much interest at the present time. The 
company were pressed for funds, and the intention 
as usual was to extract them if possible from Egypt. 
‘*The Viceroy,” said the Prince, “‘ believes he will 
finish the canal, but the Egyptian Government is like 
a man who loses his breeches for want of a button, 
and the canal will not be finished, the works will 
go to ruin, and nothing will be done.” Then fol- 
lows this noteworthy passage: ‘‘I deceive myself ; 
in ten, fifteen, twenty years something will be done, 
because, with the ideas of progress which rule to- 
day, movements are not arrested. In fifteen 
or twenty years, when the Viceroy shall have shown 
his powerlessness, there will be some one all ready 
who will constitute a new company and make the 
canal. Do you knowwho it willbe? It will bethe 
influence, the capital andthe workmen of the English; 
that is my prediction.” We think this passage from 
the journals of twenty years ago suggestive at the 
present time, when we are taught to believe that the 
realisation of the project was due to the small in- 
vestors of France, and that the possibility of others 
making a canal, if they desired, had never occurred 
until wicked English shipowners opened the ques- 
tion. Clearly it was to Egypt and England that 
Prince Napoleon glanced in days of adversity, and 
he was right, for Egypt found the capital demanded, 
and England pays the dividend. 

We should be sorry to depreciate the eminent 
services rendered to civilisation by M. de Lesseps ; 
but since, owing to accidental circumstances, the 
Suez Canal has ever occupied an exceptionally pro- 
minent position in the eyes of the public, it is the 
duty of engineers to remind the world occasionally 
that the Suez Canal was neither an original nor 
difficult work of engineering ; that in scientitic in- 
terest, and in some other respects, it was far less 
important than, say, the first Atlantic cable, and 
that in prescience and genius M. de Lesseps, though 
honours have been showered upon him on all sides, 
could not of course be named in the same breath 
as the late Sir William Siemens, or other scientists 
happily still with us. Again, the ‘‘ founders” 
risked nothing but the loss of their own time, 
and they have already divided about 500,000/. 
between them, and hope soon to realise 200,000I. 
a year. We are sometimes told that patriotism, 
and even higher motives of benefit to humanity 
at large induced the small French investors 
to contribute to the funds of the canal, but 
unhappily history records that the loan only went 
off successfully when the inducement of high 
lottery prizes was added to the other attractions. 
We trust therefore we shall hear no more senti- 
mental nonsense talked about the Suez Canal, but 
that the undertaking will be treated like ordinary 
joint stock concerns on a purely business basis. 
On such a basis we are inclined to think both M. 
de Lesseps and English shipowners may be con- 
gratulated on the recent agreement. The President 
and the other founders are practically guaranteed 
a continuance of their magnificent gratuities from 
the receipts of the canal, and the shipowners will 
pay less and be treated more civilly than they have 
in the past. M. de Lesseps has utterly failed to 
satisfy Great Britain, or Egypt, or Turkey, that 
he enjoys a monopoly of ship canals across the 
Isthmus of Suez, and the world at large under- 
stands that England will at once take steps to cut 
another canal should she find the present com- 
pany unreasonable, which may prove to be the case 
under some less clever President than M. de Lesseps. 
Another canal could be easily made, but it would 
involve a waste of capital, and be to that extent 
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commercially inexpedient as England owns so large 
a proportion of the shares of the present canal. In 
afew years the latter shares will be in the receipt 
of large dividends. What will the country do with 
the excess beyond 5 percent. ? Shipowners perhaps 
may say grant British ships a rebate of 25 per cent. 
on the tolls paid to the Canal Company ; others 
more generous may say, divide the excess profit 
with Egypt, to whose sacrifices the existence of the 
canal is due, and who sold her birthright in the 
shares to the British Government under the pres- 
sure of financial difficulties largely due to her ex- 
penditure on the canal. 





Tuat eventful day, the 30th of November, having 
now passed, and the deposit of plans for 267 new 
works (divided into 106 railways, 27 tramways, 
69 miscellaneous, and 65 provisional orders, {c.), 
having been successfully accomplished, we are 
enabled to form some idea of the amount and 
character of the work which will be presented 
during the coming session to the Parliamentary 
Committees on Private Bills. 

Metaphorically speaking, the seeds sown during 
the last three or four months which have ger- 
minated, now put forth the tender shoots, denoting 
their vitality, but it would be premature at so early 
a date to speculate much upon what the character 
of the harvest is likely to be; schemes about which 
enthusiastic meetings have been held in districts to 
be benefitted by them, have in many instances not 
found sufficiently solid support to enable them to 
complete the first stage of Parliamentary life, and 
doubtless many that have got so far will be found 
wanting when the time for drawing up Bills and 
finding the deposit money approaches; of the 
remainder time alone will show how many will be 
vigorous enough or sufficiently carefully tended to 
survive the searching ordeal of the committee 
rooms. 

We propose to give our readers at the present 
time a brief account of the principal schemes for 
which plans have been deposited for session 1884, 
and it will probably be most interesting as well as 
convenient to commence our description with those 
especially affecting the metropolis. 

The Metropolitan Railway Company, under the 
short title of Park Railway and Parliament-street 
Improvement, seek powers to construct, with 
other works, two railways, connecting their 
system at Paddington with Westminster. Railway 
No. 1 commences by a junct'on with the main line 
of the Metropolitan Railway near Sale - street, 
Paddington, close to Praed-street Junction ; the 
line then proceeds down the Edgware-road to the 
Uxbridge-road. The experience derived from the 
construction of the main line down Conduit-street, 
and latterly in Cannon-street, City, combined with 
the ample powers now usually conferred upon rail- 
way companies to underpin buildings aftected by 
the works, render such a work feasible, to some 
extent economical, and certainly, when carried out 
with proper precautions, devoid of risk. A station 
will doubtless be constructed on the north side of 
- Uxbridge-road ; from this point, traversing Hyde 
Park parallel to Park-lane, a tolerably direct course 
is taken to that little oasis of private property, 
called Park Side, situated east of Albert Gate, on 
the north side of Knightsbridge ; here another station 
will be formed, and probably ventilating apparatus 
erected. The line then turns east along Knights- 
bridge to Hyde Park Corner, where it enters the 
Green Park and following a course parallel to 
Constitution Hill, emerges on entering St. James’s 
Park near the junction of that road with the Mall ; 
crossing the latter it pursues its course under 
the ornamental water of the last-mentioned park, 
the eastern boundary of which it crosses about 
100 yards north of Storey’s Gate; it then enters 
the large plut of ground originally proposed for the 
site of a portion of the new Government Offices, a 
large portion of which has been acquired and 
cleared ; here a large terminal station will be erected, 
and the lineis described as terminatingat Gardener’s- 
lane, Westminster. Railway No. 2 commences 
by a junction with the Metropolitan Railway where 
it is crossed by Stafford-street and the Mary- 
lebone-road, and terminates by a junction with 
Railway No. 1 at a point in the Edgware-road a 
few yards short of the junction of the Marylebone- 
road with that road; this line gives direct access 
from the east to the new line as the commence- 
ment of Railway No. 1 does from the west. An- 
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other portion of the works included in the scheme 
is the widening of Parliament-street and Charles- 
street, and the formation of two new streets on the 
south and east sides of the proposed terminal 
station. 

The First Commissioner of Public Works has 
laid down the following stringent conditions, the 
compliance with which is necessary to obtain the 
withholding of the Crown veto to the scheme. That 
there shall be no ventilators or air-holes made in 
any of the public parks or public roads. That the 
construction of the tunnel as to depth below the 
surface and time of execution be approved. That 
certain exchanges shall be made as to houses and 
lands acquired, if desired, by the First Com- 
missioner. That the buildings fronting the Govern- 
ment Oftices shall be of approved design, as shall 
also those to be erected fronting the new or 
widened streets, and that forming the booking- 
office of the proposed station. That the im- 
provement scheme shall be carried out in a given 
time. 

The first of these affords matter for the curious 
inquiry of the public last year in defence of the 
obnoxious ventilators erected by the District Com- 
pany under an Act of the previous session ; much 
scientific evidence was given to show that open 
ventilators were an absolute necessity for the satis- 
factory working of the line, and that no artificial 
ventilation could be successfully substituted for 
them. The masses were stirred up by inflammatory 
placards announcing that the public bodies were 
endeavouring to compass the suffocation of the 
travelling working man by seeking to close the 
ventilators complained of. If in the present case 
this condition be complied with, two lengths of line 
three-quarters of a mile and a mile and a quarter 
respectively will be without intermediate ventila- 
tion of any kind ; the lengths of line on the District 
Railway, on which the ventilators were erected, it 
should be borne in mind, were less than three 
furlongs. 

The object of this line is ostensibly to shorten 
the railway journey from the Metropolitan stations 
and the districts served by them situate between, 
say, Notting Hill and King’s Cross, on the west 
and east respectively, to Knightsbride and West- 
minster. The present route vid Kensington between 
Edgeware-road and Westminster, is approximately 
53 miles long and the time taken on the journey 
30 minutes the new lines will shorten the distance 
about one-half and the time taken by about 17 
minutes. Whether this saving in time between the 
collecting grounds above mentioned and Westmin- 
ster, should this line be sanctioned and constructed, 
would attract sufficient traffic to give a satisfac- 
tory return upon the proposed outlay, said to be 
1,250,000/., can of course only be settled in the 
future. 

It may, however, be remarked that in order to 
keep omnibuses running between Victoria and Pad- 
dington Station large subsidies had for years to be 
paid by the railway companies interested, the 
traffic not being sufficient to pay expenses. Asa 
direct attack upon the District Company there can 
be no doubt as to the importance of this scheme ; 
similar ones, however, have been made in former 
years, though in a different direction, notably that 
in session 1878, when a line was projected from Far- 
ringdon-street to Regent Circus, a revival of this 
and the construction of a line along the north side 
of the Green Park and Piccadilly to a junction with 
the proposed line near Hyde Park Corner would 
doubtles divert a large amount of traftic now find- 
ing its way along the District line. 

The portion of the scheme of by far the greatest 
interest to the public is that relating to the invasion 
of the royal parks, which have hitherto been held 
too sacred to permit of such attacks, the authorities 
having charge of them successfully resisting those 
made, notably in 1863 and 1864; the feelings of 
these custodians, however, have experienced a 
remarkable change, and the First Commissioner 
has practically given in when the very ordinary re- 
strictions imposed, as stated above, have been 
complied with. The clue to this change of feeling 
possibly may be found in the fact that Government 
have on their hands a large block of property, 
acquired at a great cost, for which, their plans 
being changed, they have no further use. The 
proposal by a railway company to relieve them of 
this Old Man of the Sea, and at the same time to 
carry out extensive local improvements, seems no 
doubt a feasible solution of the difficulty, and as, 
on account of the great value of the surrounding 
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property, a route through the parks affords the 
only practicable access to this locality, the neces- 
sary assent has been given. 

Under the title of Metropolitan Railway Various 
Powers, it is intended to vary the powers obtained 
under the Rickmansworth Extension Act of that 
company, and to deviate certain portions of their 
authorised line in the parishes of Harrow, Pinner, 
and Ruislip. It is also intended to construct 
under the Exhibition-road a subway between the 
South Kensington Station and the Albert Hall. 
This would be a most useful work, but though 
attempts have been made in former years to carry 
out a similar scheme, it has not yet been brought 
to a successful issue, though, perhaps, as this 
session the Metropolitan District Railway are also 
applying for powers to construct a subway under 
the same road from the same station, but only 
extending to the entrances to the Horticultural 
Gardens and the South Kensington Museum, a 
combination of the two schemes might result more 
favourably. 

The District Company also propose to construct a 
line connecting their station at Hammersmith with 
that of the Metropolitan Company. Though notices 
for similar applications have appeared in the Gazettes 
of several former sessions, this useful link still re- 
mains missing. Powers are also sought to acquire 
various additional lands, to stop up several small 
thoroughfares in the parish of Whitechapel, and 
appropriate their site for purposes connected with 
therailway. They seek to acquire, either for them- 
selves or jointly with the Metropolitan Company, 
from the East London Railway Company the powers 
obtained last session by the last-mentioned company, 
to construct the Whitechapel curve which has been 
the subject of a contest with the Metropolitan Board 
of Works in two sessions. 

Two electric railways are proposed for next 
session, one entitled the Mid-London, and the 
other the London Central. The former con- 
sists of four railways forming a continuous line, of 
which No. 1 commences in Oxford-street, about 
100 yards east of Park-lane ; No. 2 commences in 
the same street, about 150 yards east of Regent- 
circus ; No. 3commences at the junction of New 
Oxford-street and High Holborn; No. 4 com- 
mences in Cheapside, about 200 yards east of St. 
Martin’s-le-Grand, and terminates in Cornhill, near 
the south-west corner of the Royal Exchange. The 
powers to underpin and take only portions of 
buildings, now so generally granted in the case of 
railways traversing streets, render possible the con- 
struction of such works should Parliament sanction 
them, notwithstanding the strong opposition such 
schemes always call forth, as by this means the 
amount of expensive property actually acquired is 
reduced to a minimum. Whether a sutftliciently 
strong case will be made out to justify the pro- 
posed terrible interference, as is contemplated by 
the construction of shafts and openings, with such 
important thoroughfares as Oxford-street, Holborn, 
and Cheapside, remains to be seen. On_ the 
other hand, there is no doubt but that there 
is an enormous traffic along this route which 
at present is very inadequately served by the ex- 
isting means of conveyance ; if a good case, founded 
on the relief of congested traftic along the new road, 
were made out on behalf of the then proposed rail- 
way thirty years ago, it is not necessary to go far 
to see that afar better one could be made out at 
the present time for a railway along the course of 
the proposed line. 

The London Central Electric Railway follows 
for some distance the routes of streets about to be 
formed by the Metropolitan Board of Works, and 
for the remainder, a portion of the route already 
described as proposed for the Mid-London Electric 
Railway. It consists of four railways, of which Nos. 
1, 3, and 4 are continuous and extend from Charing 
Cross, where a junction is formed with the Charing 
Cross and Waterloo Electric Railway authorised in 
1882, to St. Martin’s-le-Grand as far as Dudley- 
street ; the site of the new street between Oxford- 
street and Charing Cross is utilised, and from Dud- 
ley-street to Broad-street, Bloomsbury, the course of 
the new street from Regent Circus to New Oxford- 
street is followed; thence to its termination it 
runs down Oxford-street, Holborn, and Newgate- 
street. Railway No. 2 connects this line at 
Dudley-street with Regent Circus, and occupies 
between these points the remaining portion of the 
new street already mentioned. The usual under- 
pinning and part property-purchase clauses are of 
course inserted, The remarks as to the opposition 
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to be expected, and general utility of the scheme, 
will apply equally to this scheme as to that imme- 
diately preceding, though of course the interference 
with existing thoroughfares will be nothing like so 
extensive. Powers are to be taken to utilise to the 
fullest extent the Charing Cross and Waterloo Rail- 
way, of which it will form a City extension, probably 
as a substitute for that proposed last year when the 
Thames was selected as a site for part of the works. 

There appears to be, perhaps naturally, a peculiar 
charm in the idea of electricity as-a means of train 
propulsion ; it is certainly, however, quite premature 
to reckon upon it asa suitable form of energy for 
working a heavy metropolitan traftic. This, however, 
is a matter quite independent of the interference with 
public and private rights, which the construction of 
a channel of communication such as a railway must 
necessarily cause. We are reminded by these elec- 
trical enterprises of the fact that only a few years ago 
compressed air was looked upon as the only proper 
means for working underground railways, and pneu- 
maticrailway schemes were laid outallover the metro- 
polis, the only one upon which any work was done 
occupied very nearly the site chosen for the at present 
only authorised electric railway in the metropolis. 

The Metropolitan and Tilbury and Southend 
Railway is independently promoted to connect 
those systems by means of a short line about two 
miles long, passing along the Mile End-road for 
the greater portion of the distance ; a junction 
with the former railway is made by means of the 
Whitechapel branch of the East London Railway 
and with the latter railway near Bow. 

The Metropolitan Board of Works will endeavour 
to cause the remaining ventilators on the District 
Railway, which escaped last year, to be closed. 


JOSEPH MITCHELL. 

THE death has just been announced cf Mr. 
Joseph Mitchell, F.R.S.E., a gentleman who was 
for very many years closely identified with engi- 
neering works in the far north, including the public 
highways, bridges, harbours, and railways ; and by 
his decease the Institution of Civil Engineers has 
lust one of the oldest members. It is an exceed- 
ingly rare thing now-a-days to find an engineer who 
was a pupil and intimate personal friend of Thomas 
Telford, who was alike one of the founders of 
modern civil engineering and of the Institution of 
which he was, indeed, the first President. Mr. 
Mitchell could lay claim to having, through his dis- 
tinguished master, been very closely associated with 
many of the eminent engineers who lived and who 


practised their profession in the first quarter of the | 


present century. 

Having been born at Forres in the month of 
November, 1803, Mr. Mitchell, at his death (which 
oceurred at his London residence last week) was 
over eighty years of age ; and during his profes- 
sional career he accomplished an enormous amount 
of work, which stands as a monument of his very 
great abilities as anengineer. His connexion with 
Telford was due to the fact that the latter was em- 
ployed in the beginning of the century by the 
British Government to report on the state of the 
Highlands, and that he was subsequently engaged 
in carrying out important works for the improve- 
ment of the same and the development of the 
fisheries around the northern coasts. At that 
time many of the people of the Highlands were 
in poverty and threatened with distress, and 
partly with the view of giving them employment 
while opening up the country, the Government 
resolved to undertake the works suggested in 
Telford’s report. The construction of the Cale- 
donian Canal was one of the greatest of these 
works, and nearly all the roads which now  tra- 
verse the Highland glens and render them acces- 
sible to traders and tourists were carried out at 
great expense, as part of Telford’s scheme. In 
looking about him for practical assistance the dis- 
tinguished engineer discovered Mr. John Mitchell, 
father of the deceased, whom he appointed as one 
of his inspectors, and who was charged with the 
duty of superintending the construction of High- 
land roads and bridges. Being a man of sterling 
character and great skill, he was entrusted with 
the personal superintendence of such well-known 
roads as those along the side of Loch Ness, in Glen- 
garry, and Inverfarigaig during their construction, 
and he was eventually appointed general inspector 
of works in the Highlands. The duties which he 
performed while he was so employed, are said to 
have necessitated his travelling upwards of 9000 





miles, much of the travelling, no doubt, being 


done on foot. He was a man in whom Telford had 
unbounded confidence, and never was such respect 
as was begotten by that confidence better deserved. 
It is said of the poet Southey, who visited the 
Highlands in the year 1819, that he paid a high 
tribute to the character and abilities of Telford’s 
inspector-general ; and when the latter died, in the 
year 1824, the Commissioners of Roads and Bridges 
caused a monument to be erected by way of com- 
memorating his valuable services to his country. 

The deceased Joseph Mitchell was the son of 
the worthy pioneer of road construction, of whom 
we have just spoken. At an early age he accom- 
panied his father from Forres to Inverness, and he 
was ‘educated in the academy of that town, the 
capital of the North Highlands. While making 
his periodical visits to the Highlands, Telford took 
notice of young Mitchell, and becoming favourably 
impressed as to his character and abilities he offered 
to take him into his office and educate him as a 
civil engineer. After the youth had got some pre- 
liminary practical training in building at Fort 
Augustus he set out for London and entered Tel- 
ford’s oftice. The treatment which Mr. Mitchell 
received from his distinguished master was of such 
a nature that up till the close of his very long life 
he always spoke of him with the deepest respect and 
affection. Young Mitchell regularly attended the 
stated meetings of the Institution, and he took such 
full and careful notes of the discussions and con- 
versations which he heard, that they subsequently 
formed the basis of the first published reports. 

Fifty years afterwards, a special meeting was held 
to recognise the fact that Mr. Mitchell was alike its 
oldest member and its first reporter. He became 
an associate of the Institution in 1824, and a full 
member in 1837, and at this point we may mention 
that he was admitted a Fellow of the Royal Society 
of Edinburgh, in the year 1843. 

While Mr. Mitchell was busy assisting his eminent 
master and looking forward to a professional career 
in England, he received news of his father’s serious 
illness, and he was at once despatched to the north 
to carry on his duties. The illness of his father 
proved fatal, and, on the recommendation of Tel- 
tord, young Mr. Mitchell was appointed as his 
successor, so that at the early age of twenty-one 
years, he was launched in life as general inspector 
and superintendent of Highland roads and bridges. 
With such an excellent training as he had already 
got, it is scarcely necessary to say that Mr. Mitchell 


proved to be quite equal to the work with which he | 


was entrusted. But when the system of roads was 
completed which the Government had sanctioned 
the question of the repairs and maintenance of the 
same became a serious matter ; and for that purpose 
the Government agreed to give an annual grant of 
50001. In the year 1862, however, that grant was 
suddenly and unexpectedly cut off, the alleged 
reason being that the value of property in the 
Highlands had increased to such an extent that 
assistance from the public treasury was no longer 
required. Stil, it is worthy of very special note that 
Mr. Michell spent no fewer than thirty-eight years 
in the service which he took up at his father’s death. 

Besides acting in the capacity of engineer of 
roads and bridges, he had also become engineer 
to the Board of Scottish Fisheries, and in 
that oftice it fell to him to design and carry out 
very many harbour works around the coasts. One 
of his schemes as harbour engineer aimed at 
providing the port of Wick with a harbour exca- 
vated inland along the channel of the river; but 
the engineers who succeeded him rejected that 
scheme in favour of a breakwater, to be constructed 
by means of concrete blocks extending into the 
bay. The result which befel that work is well 
known throughout the engineering world, the break- 
water having been demolished by the force of the 
waves, in consequence of which the town of Wick, 
the head-quarters of the herring fishing industry, is 
still without a harbour suflicient for its urgent re- 
quirements. On other points of the Caithness 
coast, Mr. Mitchell was completely successful in 
carrying out his views as to excavation inland for 
safe and convenient harbourage. 

It was not alone in connexion with the construc- 
tion of roads, bridges, and harbours in the far 
north that Mr. Mitchell acquired professional dis- 
tinction ; he becanie equally eminent as a railway 
engineer. When the full force of the railway 
movement was showing itself, Mr. Mitchell was in 
the prime of life, and well fitted for entering into 
it with thorough zest, As was the case with many 





other engineers, he carried out surveys and laid 
plans for future work, and he lived long enough to 
see many of his plans carried into execution, 
while in most cases he was himself the engineer. 
The sequel has fully shown that in the Northern 
Highlands there was a great area of country over 
which he seemed almost to havea sort of prescrip- 
tive right as arailway engineer. What is generally 
known as the Highland Railway follows the route 
which was early selected by Mr. Mitchell as being 
a practicable one ; but it met with keen opposition 
in Aberdeen and other quarters ; and on the first 
occasion when it was brought into Parliament to 
be authorised it was thrown out. Many enter- 
prises were delayed by the almost universal col- 
lapse which resulted from the railway mania of 
1845 ; but activity was resumed by degrees, and the 
Highland system, as it now exists, was gradually 
made to take shape. First in order came the line 
from Inverness (which was Mr. Mitchell’s head- 
quarters) to Nairn ; then he carried out the subse- 
quent extension to Keith; by-and-by the Ross- 
shire lines to Bonar Bridge were undertaken 
and completed; and, finally, he carried through 
the line from his native town of Forres to 
Perth, which may be regarded as the southern 
terminus of the Highland Railway properly 
so-called. All the work thus briefly indicated is 
evidence of great constructive skill, and it re- 
presents a vast amount of effort and resource. At 
this trying time the assistance of Messrs. William and 
Murdo Paterson, who were long in his employment, 
and were latterly associated with him as partners, 
was of great service to Mr. Mitchell. If we mis- 
take not, one of his latest works was the construc- 
tion of the line of railway between Dingwall and 
Skye, extending over a distance of about sixty 
miles. After the completion of the Highland 
Railway, however, he came comparatively little 
before the public in his professional capacity. 

But he was an active-minded man, and naturally 
enough he sought and found many outlets for his 
energy and his knowledge of men and public 
affairs. For some time he served in the Town 
Council of Inverness, and he took his share, along 
with other public-minded citizens, in beautifying 
the town, and in a variety of other ways. 

He was eminently sagacious in all business 
matters, as he seemed to have a sort of practical 
divination as to the course that affairs were likely 
to assume. In private life he was hospitable, 
agreeable, and full of anecdote, drawing his infor- 
mation from a wide knowledge of the world, and 
keen observation of human nature. He witnessed 
many changes in the Highlands during his long 
life, and in his latter years he passed a portion of 
his leisure time in jotting down his reminiscences. 
Some of these. which are alike valuabie and in- 
teresting, are already in print in a private form, 
but hitherto are only available to his immediate re- 
latives and friends ; it is probable, however, that 
they will soon be made more public. Mr. Mitchell 
has left two daughters, both married ; and a son, 
who is a clergyman in the Church of Scotland, in 
Aberdeen. For his public services and his private 
worth, and especially for a magnificent gift to the 
Town Council of Inverness for the foundation of a 
Free Library, the deceased will long be remembered. 

Mr. Mitchell was not specially given to reading 
papers before the learned societies, but he occa- 
sionally took part in discussions at the Institution 
of Civil Engineers. One which was raised in the 
year 1870 by a paper read by Mr. J. T. Harrison, 
dealing with the statistics of railway income and 
expenditure, called forth a very valuable con- 
tribution from the deceased. He said that in the 
year 1860, thinking that it would be beneficial for 
the Government to purchase the railways through- 
out the country, as has since been done with the 
telegraphs, he took considerable trouble in in- 
vestigating the subject, and drew up a table con- 
taining the particulars of twelve of the prin- 
cipal railway companies in Great Britain. As 
any one may see who will consult those parti- 
culars as summarised in Mr. Mitchell's contri- 
bution to the discussion, they embody some ex- 
ceedingly valuable data. In another discussion, 
raised by papers by Mr. G. F. Deacon on ‘“* Street 
Carriageway Pavements,’ and by Mr. O. H. 
Howarth on ‘‘ Wood as a Paving Material under 
Heavy Traffic,” Mr. Mitchell made a contribution 
from his great fund of practical knowledge. In 
his opinion, he said, the best pavement consisted 
of a foundation of concrete 6 in. to 8in. thick, sup- 
porting granite blocks 2} in. or 3in. wide by 7 in, 
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or 8in. long and of the same depth, the joints 
being run in by cement grout. He had laid a 
specimen of that system of construction sixteen 
years previously on George the Fourth Bridge, 
Edinburgh, and it was then still perfect, never 
having been repaired. 





THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. X. 

In the following article we have briefly reviewed 
a number of exhibits, some of them of considerable 
importance, but which have been already described 
in these columns. 

L. E. Schwerd.—In our articles on the Electrical 
Exhibition of Munich, we described briefly the 
principles upon which the generators and lamps 
made by M. Schwerd, of Carlsruhe, were con- 
structed (see ENGINEERING, vol. xxxiv., page 481). 
This electrician was represented at Vienna by four 
dynamos driven by a 30 horse - power portable 
engine, from the Esslingen Works. The dynamos 
were: 1. A machine feeding two arc lamps of 2500 
candles, or 30 incandescence lamps of 16 candles. 
2. Amachine feeding 8 are lamps of 1000 to 1200 
candles. 3. A machine supplying the current to 
5 are lamps of 2500 candles. 4. A machine feeding 
80 incandescence lamps of from 15 to 20 candles. 
M. Schwerd lighted up the interior of the cupola of 
the Ottoman Pavilion, with Miiller incandescence 
lamps, and various parts of the palace with are 
lamps, especially the gallery of the Rotunda before 
the eastern entrance, and his own exhibit. 

Krottlinger.—M. Krottlinger, of Vienna, showed 
a large series of apparatus, the principal of which 
were for purposes of demonstration. His exhibit 
included : 1. Various types of arc lamps, of Arche- 
reau and Reynier lamps, Swan, Edison, Greiner 
and Friedricks incandescence lamps, Jablochkoft 
candles, &c. 2. Two dynamos, hand-driven, one 
intended for laboratory use, the other for military 
purposes. 3. Three dynamos driven by power. 
One of these fed one are of from 80 to 100 incan- 
descence lamps, and was designed for military use. 
The others were small machines requiring from one 
quarter to half a horse-power each. Power was 
supplied to this exhibit by a Schranz and Rodiger 
gas engine. 

Spiecker.—Messrs. Spiecker and Co., of Cologne, 
exhibited a dynamofeeding5arc lamps, and a second, 
compound wound, supplying 30 incandescence lamps 
in the Music Pavilion. Each of these machines is 
driven direct by an 8 horse-power two cylinder gas 
Otto-Langen engine. 

Ganz.—We have already devoted an article to 
the exhibit of Messrs. Ganzand Co., of Buda-Pest, 
but we did not describe then the Zipernowski are 
lamp, of which they show several. Fig. 1 is a 
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diagram illustrating the manner in which this lamp 
works. As will be seen, it comprises an articulated 
parallelogram suspended from a rod. The two 
principal sides of this parallelogram are the nega- 
tive carbon-holder, and the positive carbon-holder. 
This latter passes through a fine wire solenoid in 
derivation on the main circuit. The action of this 
solenoid tends to raise the lower carbon, and at the 
same time, by the action of the parallelogram, to 
depress the upper carbon to an equal extent. 
This effect is counterbalanced by that of a small 
weight Q, which can be regulated so as to impart 
the desired length to the arc. The combustion 
of the carbons increases the length of the arc, and 
consequently the strength of the current passing 
hrough the solenoid, which then acts with greater 
energy, and restores the are to the position of 
equilibrium. Figs. 2, 3, and 4 illustrate the mecha- 
Without 





nical details of the lamp as carried out. 








entering into a minute description, we may explai? 
the solenoid S, in which the hollow iron coil 
carrying the piece which holds the lower carbon, 
moves. In this hollow iron core there is a small 
piston by which the movement is regulated. The 
spiral spring f, by which the tension is regulated, 
with the screw m placed under the upper plate of 
the lamp, acts in the direction of the attraction of 
the solenoid 8, and in an opposite direction to the 
weight of the core C. The upper carbon-holder 
is connected to a rack gearing with a pinion A, 
Fig. 4, the motion of which is regulated by the 
starwheel G and the small fly ¢ c’, when, by reason 
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of the wear of the carbons, the rack is at the bottom 
of its stroke, it allows the piece h h', movable 
around fA to fall; this arrests the motion of the 
starwheel of the gearing, and of the whole system. 
The small coarse wire coil S is thrown into the 
circuit by means of the copper spring n, at the 
moment when the carbons are completely con- 
sumed, and the lamp only resumes its functions 
when new ones are introduced. M. Zipernowski 
makes lamps with two pairs of carbons which burn 
for sixteen hours. 

Gravier.—M. A. Gravier, of Warsaw, showed at 
Vienna his system of electric distribution which 
figured at the Paris Exhibition of 1881. With this 
he actuated a number of apparatus in different parts 
of the palace: 24 Gravier lamps, groups of incan- 
descence lamps, and several motors illustrating the 
transmission of force to a distance. The current 
was generated by dynamo machines designed by M. 
Gravier, but they were put in place very late, and 
no information upon their working could be 
obtained. 

Siemens and Halske.—The exhibit of Messrs. 
Siemens and Halske, of Berlin, was one of the most 
important on account of the number and variety of 
the objects shown, but it included little or nothing 
novel. The types of dynamos and lamps belonging 
to this firm are well known, and we need only give 





a summary of the positions of the apparatus used. 
These are: 1. Four are lamps in the upper gallery 
of the Rotunda fed with a continuous current of 
30 ampéres. 2. Eleven arc lamps in the south- 
west gallery fed with a continuous current of 
11 ampéres. 3. Four with alternating currents for 
lighting the machines in operation. 4. Eight alter- 
nating current lamps in the station of the electric 
railway. 5. Four lamps fed with continuous 
currents at the south entrance of the Rotunda, 
6. The south-east court was lighted by Siemens- 
Halske incandescence lamps. 

Piette and Krizik.*—The exhibit of Messrs. Piette 
and Krizik, of Pilsen, included six Schuckert dy- 
namo-electric generators driven off a countershaft 
by a horizontal Corliss engine of 70 horse-power, 
and made by Mr. E. Skoda, of Pilsen. Five other 
machines were of the T L, type, and each fed twelve 
Piette-Krizik lamps of 1500 candles. Of these 
sixty lamps, forty were placed in the first gallery of 
the Rotunda, three in the Austrian telegraph 
pavilion, seven in the circular gallery, and ten in 
the machine gallery, of which five lighted up the 
Piette-Krizik exhibit. The sixth dynamo, com- 
pound wound, supplied fifty incandescence lamps 
of 20 candles. It was intended that a 20,000 candle 
are lamp should be placed in the upper lantern of the 
Rotunda, but this had not been done many weeksafter 
the completion of the Exhibition. The principles of 
the Piette Krizik or Pilsen lamp are sufticiently 
well known to require no description here. A series 
of different types was shown by the exhibitors, as 
well as by M. Schuckert. The lamps actually in 
use was somewhat different. Instead of a double 
cone they had two separated cones as shown in the 
annexed sketch, of which the following is an ex- 
planation : 

In the diagram Fig. 5, P-P are the terminals, E! E* 
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arethe iron solenoid cores, H the coarse wire solenoid 
in the main cirenit, N the solenoid in the derived 
circuit with some turns of coarse wire and a number 
of fine wire coils, C an electro-magnet, » resistance 
of German silver, G, G, guides insulated from the 
core E,. Assuming that the carbons are separated 
and that it is desired to light thelamp, the current 
enters by the terminal P and by the frame of the 
lamp to the point a; it then traverses the coil of 
the solenoid N, passes from b by the platinum con- 
tact d and thence to the point f; finally it leaves 
the lamp, after having traversed the resistance 1 and 
the insulated terminal P. The core E! is attracted 
by the solenoid a bN, the carbon k! falls into con- 
tact with the carbon k?. At this moment the cur- 
rent has two courses open to it; that described 
above and a second as follows: The lamp, the 
carbons, the insulated guides G' G?, thence by 
the rollers iand k at m, the coils of C as far as O, 
the coil of the solenoid H, the wire L, and the 
negative terminal P, The chief part of the current 





‘See ENGINEERING, vol, xxxiii., page 152, 
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will pass by this route which offers a slight re- 
sistance. The solenoid H will raise the core E, 
and separate the carbons thus forming the arc. 
The contact magnet c will attract its armature and 
break the contact at d. That portion of the cur- 
rent passing by the first circuit being very slight, 
will take the following course : 

From P across the lamp at a, then through the 
coarse and fine wire coils of the solenoid N through 
the coils of the contact magnet ¢, and thence to 
the* main circuit at m. When the are lengthens 
by the combustion of the carbons the resistance 
increases ; the derived current then increases in 
strength, the core E is attracted in the solenoid 
N, andthe carbons will be brought nearer, which 
will restore the normal condition of working. When 
the carbons are burnt out one of the conducting 
rollers of the core E, comes in contact with a small 
ivory plate « fixed to the ‘guide. Then the main 
current passes from P across the lamp, traverses the 
ends of the carbons to g, through the resistance e 
as far as 0, the solenoid H and the wire L to the 
terminal P. The derived current goes from a toc 
and d as far as f, and across the German silver 
resistance n toP. Itthen traverses the contact ¢ d, 
which is restored by the magnet contact c. 

The principle of the extended cone has also been 
applied by Messrs. Piette and Krizik to their 
amperemeter and to an automatic current regulator, 
of which they exhibited two types. At the same 
stand was an Abraham four-cylinder engine (to be 
described hereafter) with a vertical boiler, a 
Schuckert dynamo, and a Pilsen lamp, mounted on 
the same bedplate. Finally, we should mention a 
new form of globe devised by Messrs. Piette and 
Krizik, and consisting of six curved segments set 
in acopper frame. These lanterns present a very 
decorative appearance. 

Breitfeld, Danek, and Co., and F. Schmidt, Prague. 
—This installation included a 60 horse-power engine 
and three dynamos of Schmidt and Schuckert type. 
These latter fed a group of Schmidt lamps lighting 
the Breitfeld-Danek exhibit. Other similar lamps 
were distributed in the Rotnnda. 

The United States Electric Lighting Company, New 
York.—This company is chiefly occupied in working 
the Maxim* and Westont patents, and it exhibited 
dynamos and lamps of the well-known types, which 
need not be again described. The following isa 
list of the generators. Two Weston machines each 
feeding 120 Maxim lamps ; one similar machine 
supplying 20 Weston arc lamps: two Maxim ma- 
chines each furnishing the current to a lamp of 
10,000 candles placed at the south entrance. The 
lamps were ten Westons of 1500 candles each, placed 
in the ten openings of the lantern of the Rotunda ; 
five Weston arc lamps of the same power in the east 
transept of the Rotunda ; two other similar lamps 
outside the palace ; and another, in the Wiedemann 
Oriental Pavilion, with 50 incandescence lamps. 
There was also a series of 150 lamps in the rooms 
16, 17, 19 (see plan on page 264 ante), with the cor- 
responding portion of the passages. 

Elphinstone and Vincent.t—This installation was 
completed only a short time before the closing of 
the Exhibition, and ,but little opportunity was 
afforded of examining it. It comprised a con- 
tinuous current generator capable of feeding 400 
incandescence lamps of 20 candles, Woodhouse 
and Rawson system, mounted on a large frame 
fixed to the ceiling of the gallery. 

Biirgin and Crompton.—The type of the Biirgin 
machine has been familiar to our readers since the 
Paris Exhibition of 1881. It has since then been 
employed for the transmission of power. As to the 
lamp exhibited, the accompanying figures Figs. 6 


and 7 illustrate their construction. The two 
carbons are shown at A and B; the lower 
one is fixed in the frame of the lamp with 


which it is in electrical communication. The 
upper carbon slides in a tube insulated from 
the outer tube c; it is hung from thecord E. This 
traverses the armature F, passes over the pulley G, 
and is wound round the drum H. A second cord 
K is wound round the same drum. This carries at 
its end acopper ring L by which the upper carbon 
can be lifted. The armature F is surrounded by 
fine wires connected to the terminal P and to the 
body of the lamp; it is free to move before the 
electro-magnet M N, wound with coarse wire. This 
forms the vertical and movable side of an articulated 





* See ENGINEERING, vol. xxxi., p. 618, 
+ Ibid., vol. xxxiv., p 499. 
} Ibid., vol. xxxv., p, 254, 





parallelogram, the opposite side of which is fixed to 
the frame of the lamp in such a way that any 
attraction between the electro-magnet M N and the 
armature F causes a vertical movement of the 
upper carbon. In the diagram the terminals are 
shown at P, and Q is a fly with a spring brake R. 
The current on entering the lamp divides and 
passes round the coiled armature and the electro- 
magnet to an extent determined by the resistance 
of each of them. The latter attracts the armature 
and raises the upper carbon. During this move- 
ment the fly rests against the brake R, and the cord 
not being free to unroll, the carbon follows the 
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motion of the armature until the resistance of the 
spring R balances the attractive power of the 
electro-magnet. In proportion as the carbons con- 
sume, the resistance increases in the main circuit, 
which includes the electro-magnet. The strength 
of the current decreases, while the shunt increases 
in the armature, which opposes the attraction of 
the magnet, and descending releases the spring 
brake, allowing the drum to turn ‘and the carbon 
to fall by its weight until equilibrium is restored. 
M. Biirgin has also constructed a table lamp in 
which the mechanism is similar, and he showed at 
Vienna such alamp with a parabolic reflector. An- 
other exhibit to be mentioned is his small dynamo 
electric machine for exploding mines. This machine 
is in use in the Swiss federal army ; it is capable of 
firing 30 cartridges arranged in series at a distance 
of 500 kilometres. The machine is worked either by 
drawing on a string rolled round the armature 
spindle, or by turning a handle. The field magnets 
are formed of four parallel electros grouped so as to 
make one horseshoe magnet. The armature re- 
volves between the poles; this latter is of the 
familiar Biirgin form. The circuit is first closed 
direct in the apparatus. As soon as the current is 
produced, an armature is attracted by the poles of 
the magnets which suddenly interrupt the direct 
current, thus developing an extra current of the 
coils, and the discharge from a condenser effects 
the explosion of the mines. The instrument is 
very compact, and is inclosed in a box, only the 
terminal and the driving spindle being exposed. 








THE WEATHER OF NOVEMBER, 1883. 

NovemseEr has been mild, rainy, and in the north 
stormy. Referring to extreme positions of the 
British Isles, to which the Isle of Man is central, 
the.mean atmospheric pressure and temperature 
were as follows : 








525 
ose Mean Difference | Mean | Difference 
Positions. | Pressure, | from Normal.| Tempera’ trom Normal. 
in. in. deg deg. 
North --| 29.44 below 0.33 43 above 1 
South 86 “ -08 50 oon a 
West 66 » «22 46 — - 
East 71 «. ae 45 ei 
Central .68 . -20 46 nt ae 


The amount and frequency of rain may be 
roughly represented by the following statement : 











Date el Difference 

Places. | Rainy Days. Amount. fxeuw Masmeal. 
in. in. 
Sumburgh .. <a 28 5.36 above 1.18 
Scilly .. a 24 3.90 Onn 
Valencia oa a 27 } 7.43 =o san 
Yarmouth 22 | 8.72 » 9.41 





Pressure was low generally but notably so in the 
north. The temperature was from 1 deg. to 3 deg. 
above the mean for the time of year. The amount 
of rain was excessive in Ireland, Scotland, and the 
west of England, and it fell on a large number of 
days, nevertheless there were frequent intervals of 
fine weather, and less than the usual frequency of 
fog and mist. The last ten days were marked by 
strikingly brilliant crimson appearance of the 
western sky at sunset. Cold weather was expe- 
rienced at inland stations from the12thto 15th, owing 
to the clearness of the atmosphere at night. Tem- 
perature exceeding 50 deg. was frequently reported 
from the south-west of England, and from the 
south-west of Ireland, while on the north-east 
of Scotland it did not much exceed 30 deg., or a 
Stornoway 35 deg. At8a.m., 2nd, Valencia haa 
54 deg., Loughborough, 40 deg. ; on the 4th, Roche’s 
Point, 55 deg., Cambridge, 40 deg. ; on the 12th, 
Scilly, 53 deg., Loughborough only 22 deg., on the 
13th, Scilly, 51 deg. ; London 30 deg., while on the 
ground it was 19 deg. only ; on the 14th, Roche’s 
Point, 50 deg., Parsonstown, 28 deg. only ; on the 
15th, Roche’s Point, 51 deg., Donaghadee, 28 deg., 
buta quick rise of temperature occurred over Ire- 
land and England on this day ; on the 17th, Scilly, 
53 deg., Cambridge, 35 deg. ; on the 30th, Scilly, 
54 deg., Oxford, 38 deg. Aurvra was seen in the 
north on the Ist, 2nd, 18th, 20th. Lightning was 
frequently reported. The maximum temperature, 
58 deg., occurred at London on the 28th; the 
minimum, 20 deg., at Churchstoke on the 14th. 
Atmospheric pressure rose to 30.3 on the Ist, 
and fell to 28.5 in. on the 25th. On the 6th 
1.01 in. of rain was measured at Yarmouth; 
on the 8th, 1.20in. at Ardrossan. The resultant 
of the daily general directions of the winds is 
W.S.W., though that due to the month is W. by N., 
agreeing with the warmer and wetter character of 
the month than that of an average year. There 
was very little easting in the winds, in consequence 
of the storm centres lying to the north of Scot- 
land. A depression centre, during the 4th and 5th, 
passed over the Shetlands eastward; another, 
during the 9th, 10th, and 11th, passed from the 
north of Scotland south-eastward to Denmark ; 
another, on the 17th and 18th, travelled from 
the north of Scotland to Holland; and later on 
several passed the north of Scotland eastward or 
north-eastward. Some snow fell in Scotland on 
the 9th and 10th. Overcast weather was noted 
fifteen times in the west to eight in the east; clear 
weather ten times in the east and only four in the 
west. Bright sunshine, estimated in percentage of 
its possible duration during the five weeks ending 
December 3, scored 25 for these islands generally, 
30 for Scotland east, 27 for east England and south 
Ireland, 26 for central England, 25 for south-west 
England and west Scotland, 24 for north-east 
England, 23 for north-west England, 22 for south 
England, and 21 for north Ireland. 





NOTES. 
VENTILATING Mines By ELEcTRICITY. 

Messrs. SIEMENS AND Hatskk, the well-known 
German electricians, have recently applied the 
dynamo to the ventilation of the Carola Pits in 
Saxony. Two dynamos of the Siemens No. D8 
type were employed, one being on the pit head, 
the other coupled to the ventilating fan under- 
ground. The armature of the first dynamo is 
connected direct to the crankshaft of the driving 
motor, a Dolgoruki rotary piston steam engine 
giving an available work of 23 horse-power, with 
an effective boiler pressure of 33 atmospheres. 
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The conductor joining the two machines is carried 


about 2500 ft., and consists of a copper wire 0.28 in. 
in diameter, supported on stoneware insulators 
along the shaft. The return conductor, forpart of 
the way, is an old steel wire pit rope 1.18 in. in 
diameter, and for the other part a conductor of 
copper similar to thelead conductor. The second 
dynamo drives, the ventilating fan by a strap, the 
shaft of the former making 124 revolutions to 100 
of the latter. The ventilator is a centrifugal fan 
_made by G. Schiele and Co., about 3ft. 3 in. in 
diameter. The loss of power by the circuit from all 
causes is about 46 per cent. The cost of work- 
ing is 6s. 3d. per day, or about 3d. per million 
cubic feet of air delivered. 
Farat Erecrric SHocks. 

There have been several well-authenticated in 
stances of death by the shocks of certain dynamo- 
electric currents, and in order to guard against 
such occurrences, when electric lighting becomes 
more general, the Board of Trade have fixed the 
upper limit of electromotive force at 500 volts. It 
is believed that above this value the current be- 
comes fatal. There is no doubt, however, that the 
fatality of an electric shock depends on other 
factors than its potential. A recent paper by Mr. 
W. Lant Carpenter, read before the Physical 
Society, showed from experiment that the resist- 
ance of the body varies very considerably with the 
state of the skin or outer epidermis. If it is dry the 
resistance amounts to thousands of ohms, if the skin 
has been soaked in salt and water for 20 minutes it 
will fall toperhaps asmanyhundredohms. It follows 
that aperson might touch the poles of a powerful 
dynamo when his hands are dry and get no shock, 
whereas if his hands were in a state of perspi- 
ration, or moistened by working in solutions of 
sulphate of zinc or sulphuric acid, he might get 
a very disagreeable or even serious shock. Elec- 
tric-light engineers will do well to bear this 
fact in mind. Another matter is that the discon- 
tinuity of the current has an important bearing 
on its fatality. Thusthe Gramme and similar ma- 
chines have produced no fatal cases of shock, 
whereas the Brush machines, in which there are 
fewer coils and a more discontinuous current, 
have been the cause of several deaths in this 
country and abroad. 


Tue CaNapIAN Pactric Rattway. 

The Canadian Pacific Railway is advancing so fast 
that its completion can be predicted with tolerable 
certainty. The main line is now open to the public 
from Montreal to North Bay (Lake Nipissing), 364 
miles, and construction trains run 120 miles further 
to Sudbury Junction. Here the Algonia branch 
turns off; it will be completed to Lake Huron, 
about 600 miles from Montreal, by next March. 
At the Lake terminus the new steamers, all of 
which are safely across the Atlantic, will next season 
commence their trip of 360 miles through the Sault 
Ste. Marie canal, and across Lake Superior to Port 
Arthur, where the railway is complete, and is 
running 400 miles to Winnipeg. Here four or five 
branch lines meet, of which the most important is 
one, 65 miles long, running to Pembena. This line 
connects the American system from St. Paul and 
Chicago, with the Canadian line. From Winnipeg 
the main line is open for passengers westwards 
for 840 miles to Calgary, the future centre of the 
cattle-grazing district, and before the season’s 
operations are completed the rails will be laid to the 
summit of the Rocky Mountains, leaving a gap of 
less than 400 miles to be completed to the Pacitic 
slope. By next summer there will be only two gaps 
in the 3000 miles between Montreal and the Pacific, 
one of about 300 miles north of Lake Superior, 
temporarily supplied by the new steamers, and 
another of probably not over 150 miles near the 
summit of the Pacific slope. As regards the first of 
these, immense preparations are being made this 
winter to attack the heavy rock cuttings to the 
north of Lake Superior. From Sudbury to Port 
Arthur is about 500 miles, of which 70 miles of the 
east end and 80 miles of the west end are already 
graded, and not much will remain incomplete at 
the end of 1884. The whole will certainly be 
finished in 1885, by which time the Canadian 
Pacific Railroad system will cover 4000 miles of 
road. 


Tue Tipat WAVE oF EARTHQUAKES. 
M. Ferdinand de Lesseps has communicated an in- 
teresting note on this subject to the French Academy 
of Sciences. On the 27th of August last, after 


4 p.M., tho sea level at Colon on the Atlantic side 





of the Isthmus of Panama began to oscillate as shown 
distinctly by the mareograph of the Inter-oceanic 
Canal Company. In amplitude the oscillations 
equalled the usual tidal rise, but succeeded each other 
at intervals of one and one and a half hours, instead 
of twelve hours, as in the case of the normal tides. 
The curve of the mareograph showed that between 
3.30 p.M. and 1.30 a.m. the sea oscillated eight 
times with a rise of from 0.30 to 0.40 metres. The 
movement began with an ebb of the water as if a 
hollow had been made in the sea, and gradually 
diminished after 1.30 a.m. on the 28th till 11 p.m. 
on the succeeding night. M. de Lesseps can 
connect this phenomena only with the volcanic 
eruption in the Straits of Sunda, near Java, which 
began on August 25th, and reached their height 
during the night of the 26th and the 27th of 
August. The island of Krakatoa disappeared under 
the water in the west entrance of the straits. The 
maximum tidal disturbance at Colon lasted ten 
hours, and began on the 27th at 2.30 p.m., which, 
allowing for difference of longitude between Sunda 
and Colon, corresponds to 4 a.M. on the 28th. The 
time of propagation of the aqueous disturbance is 
therefore thirty hours. Curiously enough no such 
disturbance was registered on the mareograph of 
Panama on the west side of the isthmus, although 
there isa straight sweep of ocean to Sunda, whereas 
to reach Colon the wave would have to turn reund 
the African continent, surge up the South At- 
lantic Ocean, and penetrate the Caribbean Sea. 
But M. de Lesseps explains this anomaly on 
the supposition that the innumerable islets and 
coral reefs to the north of Australia would break 
the force of the waves in travelling to Panama, 
whereas in the deep water of the Great Ocean 
it would continue to propagate itself, and follow 
the line of the great equatorial currents round 
Africa and into the Gulf of Mexico. While upon 
this subject we may mention that the tidal waves 
occasioned by the eruption in question have com- 
mitted serious damage on the low coasts of Java 
and Sumatra. The French coast mareographs at 
Rochefort, Socoa, Fort Boyard, Cherbourg, and 
Havre also showed traces of the tidal disturbance 
mentioned by M. de Lesseps. Taking the times of 
these tidal waves and those of the great shocks 
at Sunda, M. Bouquet de la Grye calculates 
that the speed of the tidal waves was about 305 
miles per hour. Other data from the mareographs 
of Mauritius give the speed at 186 miles per hour 
and 362 miles per hour, the latter being a more 
correct estimate. The length of a wave at a given 
moment is reckoned at 376 miles. The Straits of 
Sunda are in rough numbers 12,600 miles from the 
coast of France. 


ELECTRIC LIGHTING NOTES. 

Messrs. WoopWARD, GROSVENOR, AND Co.’s Royal 
Axminster Carpet Factory, at Kidderminster, has been 
fitted throughout with the electric light by the Liver- 
pool Electric Supply Company, Limited. One hundred 
Swan lamps have been fixed in the weaving shed and 
other buildings. A Crompton compound dynamo 
supplies the current. The work has been carried out 
under the supervision of Messrs. Holmes and Vaudrey. 

A new engineering works of considerable extent for 
carrying on a special branch of manufacture, has re- 
cently been erected in Glasgow, and not a single 
gas-pipe has been laid down in it. Two or three 
weeks ago an electric light installation on the Brush 
system was started, the apparatus consisting of a 
16-light Brush dynamo and seventeen arc lamps. At 
present the other portions of the premises are being 
titted up with incandescence lamps. When the whole 
is in full going order, we may give a more detailed 
account of this electric lighting venture. 

On Tuesday afternoon a meeting was held in Glasgow 
in connexion with a proposal to form an association for 
supplying electric light in one or more districts of the 
city, in a manner more or: less similar to that adopted 
in New York and other American cities. Professor P. 
A. Simpson, M.A., M.D., occupied the chair. Mr. 
Charles T. Grant, agent for the Swan-Edison Company, 
made a statement by way of showing that if the light- 
ingcould bedonefrom a central station there were many 
merchants, warehousemen, shopkeepers, &c., in the 
central part of the city who would gladly become con- 
sumers, providing that they could get the light at any- 
thing approaching the price of gaslight. He and Mr. 
John Turnbull, Jun., consulting engineer, had to some 
extent gone over the estimates with a view to ascertain- 
ing what it would cost to erect and fit up a central 
station. 
thereabouts would be sufficient and would be capable 





They calculated that a capital of 25,000/. or | T 





of providing and working 10,000 incandescence lamps. 
If they were charging one penny per night per lamp 
on that number they would expend about 9600/. 
per annum ; and the income would be about 15,258/,, 
which would leave a very considerable margin. The 
chairman also made some speeches more especially in 
reference to what he had seen in a recent visit he had 
made to the United States. Mr. Turnbull then made 
a short statement, and remarks were made by other 
gentlemen present. Subsequently a motion was 
adopted approving of the formation of a company for 
the purpose of supplying’ tke city, or portions of it, 
with electric light. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 23. 

AFTER a thorough scare in iron circles, on de- 
clining prices, and obstructed demand, a little im- 
provement has been developed within a few days, in 
the direction of grey forge iron for winter delivery. 
A few large sales have been made in Eastern Pennsy]- 
vania, aggregating 20,000 tons, for delivery during 
the first two months of next year. Millowners are 
complaining bitterly of low prices and irregular 
demand, but recognising the fact that forge iron can- 
not be bought or made at any lower prices, and that, 
in view of the blowing out of so many furnaces, and 
the heavy decline in stocks reported, they think it 
advisable to purchase. This movement has improved 
demand, although prices are still very low, averaging 
18 dols. delivered. Some special makes have sold in 
100 to 300 ton lots at 18.50 dols. Inferior makes are 
still difficult to move, and the offerings are large; a 
few sales have been made at 17.50dols. White and 
mottled irons have sold at 17 dols. delivered. Con- 
sumers of foundry are providing for current require- 
ments only, at 18.30dols. to 18.21 dols., according to 
number and quality. Stocks in founders’ yards are 
low and no concessions can draw out buyers for more 
than current requirements. In foreign iron there is no 
change. There are offers for Bessemer and spiegeleisen 
at prices which importers will not take. Quotations 
are nominally 20 dols. for Bessemer, and 29.50 dols. 
for speigeleisen. Arrivals of Scotch iron continue 
light, and go into consumption. Muck bars have 
weakened to 33 dols. for common. At this week’s 
meeting of local manufacturers, the card rate of bar 
iron was reduced to 2.1, but selling prices are one 
or two-tenths below this, for large lots. The retail 
trade is fair, but large lots cannot be moved, owing to 
apprehensions of a further decline. Nails are in irre- 
gular demand at 2.75dols. to 2.90dols. Plate and 
tank iron are weak for all excepting small lots for im- 
mediate use. Several large lots of structural iron will 
be placed during the next thirty days. Sheet is 
moving slowly. Buyers of steel rails are holding off, 
in view of the probability of a further drop. Sales 
for the week past are between 60,000 and 70,000 tons, 
and negotiations are now pending for about 40,000 tons 
more, which will be placed within ten days. Quota- 
tions 35 dols. to 37 dols., according to date of delivery. 
Inquiry for old material continues active, but sales 
are comparatively light, at 22.50 dols. to 23.25 dols. 
for tees, and 24.50 dols. to 25 dols. for double-heads. 


THE TELEPHONE IN ITALY.—In proportion to its popula- 

tion, Italy makes more use of the telephone than any other 
country in the world. There are now 4786 caeiaiioies to 
the General Italian Telephone Company, being an in- 
crease of 100 per cent. in the last year. 
ROtLER MILtinG Macuinery.—A paper on “ Roller 
Milling Machinery” was read by Mr. i darrison Carter 
before the Society of Engineers on December 3rd. The 
author said that the value of flour consumed in the king- 
dom was 59,000,000/7.. The greater proportion is manu- 
factured here, but the foreign roller millers are rapidly 
attacking the trade, and are obtaining a good share of it. 
He then described the demerits of the stone grinding, and 
explained the advantages of roller milling. ‘The first com- 
plete roller plant in America started in 1880, and now the 
system 1s almost universal there, while here it has made 
little progress. A roller plant comprises five or six sets of 
fluted roller mills, with the usual dressing machinery, 
and produces as many qualities of flour, which can 
be kept separate or mixed as found desirable. 








Messrs. H. E. anp J. Date.—Messrs. H. EF. and J. 
Dale, of 4, Little Britain, and 26, Ludgate Hill, E.C., 
have published a greatly enlarged edition of their catalogue 
of electrical and physical apparatus giving the prices and 
particulars of nearly two thousand articles. Electricity 
monopolises by far the greater part of the list, and every- 
thing is included, from dynamo machines and electric 
lamps to binding screws. Electric bells and annunciators 
are a speciality with the firm, and they offer them in all 
forms adapted for offices, private houses, and hotels, as 
well as for indicating the presence of fire or the intrusion 
of burglars. The wants of inventors, teachers, and students 
have been met by the offer of individual parts of machines 
and batteries, and by availing themselves of this they may 
often avoid the expense which attends the practice of 
having experimental apparatus made specially for them. 
he whole publication forms a capital index to the 
electrical apparatus in the market. 
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Nos. | 
| NAMES, &c. 
sand. | OF APPLICANTS. ABBREVIATED TITLES, &0. 
| | 
ie 

5532 | Hill and H. H ae for winding cotton, &c. 
ag Stalybridge, | 
Cheshire. | 

5533 | 4 . Smith, London. | Manufacture of block-ice. 

5534 D. Sprockels, Ban Ash hoists. (Complete specifica-| 

| tion). 

5535 | 7. phe need | Telegraphic relays and repeaters, | 

00; 

5536 J, Darling, Gl | “ Solid ink” yams, &e. 

5537 | J. Murray, Pais “" | Heating air, | 

5938 Ae B. Thompson, | | Compound aie engines. | 

5539 | M. Gane London. | Supplying an electric current to the! 

| _ commutator of electro-motors, &c. 

5540 F Khotinsky, London. Secondary voltaic batteries. 

5541 | W. Ross, Londo: Producing motive power by currents 

| of air or water, 

5542 | Boult. Hanlon and Manufacture of illuminating, &c., 
Lon gas. (Complete specisication). | 

5543 | L. H. Nash, Brooklyn, Construction of gas engines. (Com- 
‘U.S.A. | __ plete specification). 

5544 | Clark. La Société | Manufacture of bicarbonate of soda by 
Anonyme des Pro- means of ammonia. 
duits Chimiques de | | 
UEst. | 

5545 | F. J. Semal, Mons, | Microphones. 

Belgium. : : 

5546 | De Castelberg.  Pi- | Lathes. 

uerez, 

5547 | Bonneville, Ralu. Means of advertising. 

5548 | Mewburn. Kahn | Incandescent electric lamps. 
and Brduer. | 

5549 | R. — and C. Ellis, | Looms for weaving. 

§550 | J. Wkiaa, Wrexham. Manufacture of manure from) 

sewage, &c. | 

5551 be rye Golden, | Reverberatory gas furnaces, 

5552 | Lake. La Société J. | Sipkon-bottle. 

| WVidie et Fils. | 
5553 | Pitt. Robert. | Treatment of mixed fabrics. 
5554 | Lake. Edson. | Manufacture of textile, &c., fabrics 
Nov.28 coated with pane &e, 
5555 | Johnson. Colby. | Umbrellas and 
9996 | | G. -. a P. Janssen, | Machines for dressing fous, &e. 


5557 | R. ‘Seals and W. P. 
Cherry. 


‘al 


5999 | 


5560 | W. 
| > 


5562 | A 


iton- } 


gn , le 

o’w, res. 

G. Wood, Warrington. 
Wilkinson, Wigan. 
. Lister and J. 
Reixach, Bradford. 
Cunningham, 


| London. 
5563 | G. Pocknell, Exeter. 
5564 | Clark. Thiéblemont. 





Nov.28) 
5565 | | Sauvee, Canet. 
| W. Carr, Bury. 
9067 | Haddan. Schmidt. 
5968 | mS — Barnes, 
5569 | P. Ate, ~~ 
9970 | T. Williamson, J. 
Maiam and W. A. | 
Ireland, Southport. 
5571 | Clark. ‘La Société 
723 A EBook Jréres. 
‘oole, 2 
3 W . Dawson, 8. 
5974 | z ‘8. Sykes, pavenpedl. 
5575 | H. Knight, London. 
5976 | T. H. Feilding & A. N. 
Jonsen, Sydney, 
N8.W. 
5577 | A. B. Cowan, Spenny- 
moor, Durham. 
Nov.20) 
5578 | Glaser. Westphal. 
5979 | A. tee irken- 
5580 | C, E. Newill, Rochdale. 
5581 | E. Dehaitre, Paris. 
5582 | T. Kempf, Berlin. 
5583 | T. Humber, Beeston 
Notts. 
5584 | Haddan. Witte. 
£585 | W. J. Penny, London, 
5586 | G. x. Lewis, South- 
mpton. 
5587 | J. h "Wigham, Dublin. 
5588 | Lake. »onamy. 
5589 | 8. Hall, London. 
5590 | Edwards. Bosi. 
5591 | J. C. Stevenson, Liver- 
pool. 
Dec. 1 
5592 5 eee Miroude, 
5593 | W. N. Hutchinson, 
Wellesbourne, Devon. 
5594 | J. Campbell, Bradtord. 
5595 | E. Edmunds, Pont- 


newydd, Mon. 


Opening and discharging internally 
stoppered bottles, 


Machines - cutting and dressing 
marble, &c. 

Manufacture of lamps. 

Traction é es, &c. 

Knitting the inner selvages of pieces 
of double pile fabrics. 

Apparatus for generating electric 
currents, 

Ventilating quilt, &c. 
specification), 

Reduction of iron, &c., ores. 


Tube and carriage for torpedoes. 
(Completé specification). 

Shuttle tongues. 

Metallic bosses for carriage wheels. 

Manufacture of Bessemer metal. 


Velocipedes. 


(Complete 


| Gas motor engines. 


Blowing and moulding glass by com-| 
ressed air. 


P 

Casting steel ingots. 

Peram bulators. 

Boxes. 

Tricycles, 

Coating buildings, clothing, &c., to 
afford protection from heat, &c. 


Manufacture of coke, &c. 


Manufacture of [abe casks, &. 
—. og Cc 

tickets, &c. 
Ccuplings z tramway vehicles, &c. 
Ap — for finishing textile 


fabri 
Manufacture of salicylic acid. 
Tricycles. 


ecking the issue of|| 





Electric igniting apparatus. 
=, window sashes and sash) 


fra 
Ap 
eir —- 
Working audible fog signals. 
Circular knitting machines. 
Velocipedes, &o, 
Knitting machines. 
Gauging and indicating the specie 
gravities of the contents of casks. 


File-wheels for grinding cards 


Apparatus for obtaining mieten 
and decoctions from coffee, &c. 

Wool-washing machines, 

Manufacture of steel and iron. 





ol for disengaging ships from || 


| 


Dec, Dec. 1| 
5596 | 


| 


5597 | 
508 | 


5599 | 
5600 | 


5601 | 
5602 | 


5603 
£604 
Dec. 3 
5605 


5606 | 


5607 


5608 | 


5609 | 


5610 


5611 | 
5612 | 
5613 | 
5614 


5615 
25616 


5617 
5618 
5619 
5620 


5621 
5622 





NAMES, &. 
OF APPLICANTS. 


ILLUSTRATED PATENT 


RECORD. 











ABBREVIATED TITLES, &c. 





G. Greig, Harvieston, 
Stcnehaven. 
i. er New 


or’ 
H. A. Crowther and 
J. eave, Hud- | 


dersfield 

 ¢ i Blamires, Hud- 
dersfield. 

a> ‘Stickle. 
J. G. Parker, London. 

Clark. Railway 
Speciality Manu- | 
facturing Co, 

C. Mace, London. 

L. Sterne, London. 


W. Weldon, Burstow,| 


Surrey. 
G. Souter, Elgin, N.B. | 
T. T. Marshall, Jarvis, 


Ontario, 
H. Robin, Paris. 
J. W.B. Hawkesworth,| 


Stokeford, Dorset. 
pete _Lieyd, Harborne, 


pam. Oakman. 
E. R. — Coventry. 

| Lioya Wise. Von 
Palstring. j 

W. Aubert, Balham, 
Surrey. 

a. Beduwé. 
Fand-Smith, Lon- | 


“a 

T.L. ines, Roches- | 
ter, Kent. | 

Thompson. St. Denis | 
and Co. 

Boult. Gray. 

A. H. Leech and W. 
Bateson, Wigan. 
Von Nawrocki. _Al- 

brecht. 
Jensen. Andersson. 


| Opening, straightening, or combing! 
| Steam, gas, or air engines. 


| Bicycles. 


| Shaft couylin 


Ventilating apparatus. 
Hoop skirts and bustles. 


dyed hanks or yarn. 


| Utilising scoria. | 
Railway switches. 


Folding packages for cases. 
gs. 


Manufacture of soda. 
| Machine for hauling rets. 


Manufacture of seamless leather for 
boots and shoes 


| Mechanical vehicle with pedals and|| 


two parallel wheels. 
Drying and airing bed clothes, &c. 


Tricycles, &c. 


Insulators, 





Tricycles, &c. 


| Vehicles for use on land, ice, and|| 


| 


water. 
Preserving, storing, &c., beers. 
Portable electric-light apparatus. 


| Production of oan, éc., in marble, | 
wood, ivory | 
Wheels for dt | iecomettees, &e. 


Fasteners for clothing, &c. 


| Telegraph and telephone wires. 
Oiling mechanism for wagons. 


Laying wood pavement, &c. 
| 
| Manufacture of ornamental articles 
| from wood pulp, &c., by pressure. 


GRANTS OF PROVISIONAL PROTECTION FOR 81X MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


No. 


1883 
4369 
4816 





4981 
4994 
5088 
5138 


5149 
5151 

5166 
5176 
5180 
5195 
5196 
5197 


5198 
5199 


5201 
5202 
5203 


5204 
5205 


5207 
5209 


5210 
| 5211 


5212 


1.—Announced November 50. 











Name. No. 
883 
Reeves. 5213 
Williamson, 
Malam, & 14 
Ireland. 5215 
Bell and 
Fearenside.} 5217 
Kelly. 
Beeman. 5218 
Pearn, Pearn, 
and Addy- 
man. 
Fawcett. 
Cassagnes, 
Pulver- 5222 
macher. 
Somerset and 
Mulliner. 5223 
Harrison. 
Coad. 5224 
Haddan 5225 
(Barker). 
Haddan 5228 
(Bandevilley 5229 
St. George. 
Thompson &f 5230 
Spence. 
Anders. 5231 
Belfield. 5232 
Pitt 
(Bianchi). | 5233 
Garside. 
Henderson 5234 
(Maumenéy 5235 
Moseley. 5236 
Bezer and 
Thomas, 5237 
Rolland andj 5238 
Ford. 
Von Naw- 
rocki 5239 
(Arnecke 
and Co.) 5240 
Crebbin. 

















Name. No. Name. 
1883 
Tempest- 5241 Barrow. 
tadford. 5242 De Pass 
Harrington. (Lebre). 
Cook and 5243 South and 
Hepworth. Sarpy. 
Lake 5244 Abel 
(Garnier), (Clamond.) 
Glaser 5245 Abel 
(Glickner) (Froescheis). 
Crooks. 5246 Boult 
Newton (Jorns). 
(Mendonga-] 5247 Lake 
Cortez). (Chapin). 
Newton 9248 Bishop and 
(Mendonca- Down. 
Cortez). 5251 Allison 
Tolson and (Robertson) 
Tolson. 5252 Haddan 
Woodward, (Werner & 
Thompson Ochxe), 
(Duryea). | 5253 | Ohren. 
Hetherington Gay. 
Haslam and Hannay. 
Marshall, Payne. 
Dobson and Hogg. 
Bromiley. Boult 
Beech. (Dowling, 
Sturgen and Follet, & 
Hanssen. Crowl). 
Lake (Em- | 5260 Gent and 
manuel), Spencer. 
Fox. 5261 Marsh. 
Jordan. 5263 Abel 
Jordan and (Przibram, 
Longden, Scholz, & 
Hitchon. Wenzel). 
Haddan 5264 Lake (Noye, 
(Bain. Elec- Urban, & 
tric Co.) Ortman), 
Haddan- 5265 Justice 
(Faugere). (Hale ) 
Mills 5266 Sant. 
(Marion). 5267 Hearson. 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 











COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists oy 
Applications for Patents. 

| 
|| No. | Name. | No. | Name. No. Name. 
|| 7983 | 83 | 1883 

5522 | Alexander bere Boult 5543 Nash. 

(MeIntyre), | (Hanlow & | 5563 Pocknell. 

5534 | Spreckels. Leadley). | 5565 Sauvée 

| t (Canet). 











NOTICES TO PROCEED. 


1—Time for entering Opposition expires Friday, 





No. Name. 
1883 
3515 Warwick. 
3623 ~~ Birkhead. 
3628 Rucker and 
Winter- 
schladen. 
3647 Mechan. 
3648 Braid. 
3649 Storry and 
Rhodes. 
3656 Bennett. 
3662 Greene. 
3673 - Cranston 
(Wood). 
3675 | Martinez. 
3676 | Groth (Loeb). 
3677 Wright. 
3679 Frére. 
3681 | Nadal. 
3687 Glaser 
(Erdmann 
& Ruperti) 
3691 Haddan 
(Klucke). 


11.—Time for entering Oppositicn expires Tuesday, 
December 25, 1883. 


December 21, 1883. 


— 


No. | Name. 
1883 | 
3696 | Engel 
(Pezoldt). 
3707 | Lanham. 
3719 | Richards & 
Richards. 
3761 | Griffith. 
3795 | Skelton. 
3798 | Crook. 
3841 | Birch. 
3884 Weldon 
(Lombard). 
3920 Lake (La 
| Société 
| Anonyme 
| des Tein- 
| tures et 
| Apprétsde 
Tarare). 
4028 | Truman. 
4077 | Clark (Sem- 
britzki). 
4079 Weldon. 
| Cochrane. 








No. 


1883 
4434 
4677 





4695 
4933 


5093 


5131 


5140 
5144 
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Name. 


Derham. 
Pitt 
(Harned), 
Tordoff. 
Richardson. 
Ross and 
Lawson. 
Rylands 
(Partly 
Brooke). 
Thomas. 
Brookes 
(French). 
Thornhill, 
Forknall, & 
Thornhill. 
Muspratt & 
Eschellmann. 
Muspratt & 
Eschellmann. 
Alexander 
(McIntgre). 
Nash. 













































































No. | Name. No. | Name. No. Name 
1883 | 1883 | 1883 
3686 | Thornton. 3768 | Dickinson. 4282 Dewrance. 
3689 | Smith. 3781 | Clarke. 4436 Gardner 
3693 | Gill. 3734 | Anwnstrong. (MeKay). 
3695 | Dossett. 3802 | Burns and | 4851 Price 
3698 | Ballin. | McCrum. | 4890 Briggs and 
3708 | Henderson & 3833 | Henderson Taylor. 
| _ Kelman. | (Roth- 4953 Gallwey. 
3718 | Healey. |  gtesser). 4976 Price. 
3731 | Thompson 3840 | Defries. 5098 Mewburn 
(Du Bois). | 3844 | Gibbs and (Mendel). 
3732 | Thompson Fother- 5103 Taylor and 
(Mathieu). | ingham. Taylor. 
3740  Helliwell. 3859 | Scott and 5125 Price. 
3742 | Bower and | Proctor. 5127 Handford 
Thorp. 3860 | Lake (Edison). 
3754 Tate. (Beaumont).] 5134 Forster. 
3757 | | Pratt. 3895 | Godfrey. 5213 Tempest- 
3758 | Edwards 3964 | Wrightson. Radford. 
(Appelt). | 4021 | Desbate. 5534 Spreckels. 
3763 | Herotizky. 4029 | Copeman. 5565 Sauvée 
3765 | Topham, 4047 | Foden. (Canet), 
3766 | Topham. 4083 | Mills (Peter). 
PATENTS SEALED. 
1.—Sealed November 30. 
No. Name. No. | Name. No. Nae. 
1883 1883 | 1883 
2521 + Lewsley 2921 Major. 3258 | Sachs. 
(Ludlow). | 2922 | Gordon. 3364  Drakeford. 
2731 | Anderson. 2943 | Thompson 3396 Timings and 
2732 Nicholson & (Mansion). Timings. 
Mather. 2970 | Pieper 3410 Spencer. 
2753 | Curtis. (Friederichs| 3471 Goodman 
2707 | Symons. « Philippi). (Minor). 
2782 Cottrell. 2994 Clark 3568 Wordsworth 
2797 | Casella. (Gérard- & Lindley. 
2799 | Sachs. Lescuyer). | 3594 Jackson. 
2809 Eskrett and | 3093 | Johnson 3817 Harvey and 
| Searle. (Boivin & Paddock. 
2813 | Woodward Loiseau). 3939 Anderson. 
& Beesley.ff 3109 | Banner. 4159 Grelhier. 
2826 Hodgson. 3179 | Harvey and | 4265 Keep and 
2840 | Gatward. Paddock. Keep. 
2852 | Lake 3201 | Johnson 4332 | Hanniball. 
(Milligan (Guillot, 4439 Buchholz. 
«& Killion). Pelletier, 916 | Boult 
2870 | Ward. and Co.) (Gerry and 
2879 | Betteley. Hanson). 
Il.—Sealed December 4. 
No.{ Name. No.| Name. No. Name. 
1883 1883 | 1883 
2784 Mote. 2908 | Inglis and 3150 | Johnson 
2788 | André. | Herbert. (Coéz and 
2791 | Wicksteed. | 2935 Collinge and Coez). 
2796 | Illingworth. | Collinge. 3194 Smith and 
2804 | Gray & Gray.} 2942 | Heslop. Wrigley. 
2806 | Wallwork & | 2946 | Mace and 3238 | Newton (La 
| Wallwork, | Brewster. Societe 
2825 Douglas. 2964 | Abel (Schier- Anonyme 
2°32 Cunynghame, } olz). Dynamite 
| /oodhouse} 2965 | Cheesbrough Nobel). 
| & Rawson | (Tomkins). | 3282 | Scott. 
2836 | Haddan 2966 | Wilkinson & | 4022 Thomson & 
(Moller). | Rogers. Thomson. 
2837 | Haddan 2983 | Haddan 4054 Edmonds 
| (Uhland | (Tremsal). (Edmonds). 
| and Mac- | 2985 | Spawn. 4102 | Farmer. 
|  hovsky). 2986 | Cox. 4118 | Pilkington. 
2843 | Hutchinson. | 3034 | Mills 4152 | De Zuccato. 
2844 | Kellogg. | (Macdonald) 4153 | De Zuccato. 
2860 | Irving and 3042 | Pitt (Ripley).] 4154 | De Zuccato. 
| Howarth. | 3046 | Clark 4190 | Weidlich and 
2869 | Lawrence. | _ (Potter). Mitchell. 
2889 | Pimbley, 3124 | Day (Lioyd 266 | Chadwick & 
| Pimbley, & | and Joly). | Crossley. 
| _ Pimbley. 3132 | Wetter 4328 | Abel (Laexer 
2895 | Thompson (Friemann | son and 
| (Sheehy). | Wilke). 
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[Dec. 7, 1883, 














No. | Name. | No. | Name. | No. Name. 

1883 1883 1883 7 

4408 Redfern 4420 | Hovde. 4740 Schmiers. 
(Siama and] 4523 | Lake 4804  Haddan 
Feliz). (Lockwood). (Tenney). 








FINAL SPECIFICATIONS FILED. 


Nov. 24, 1883. Nos. 2491, 2589, 2592, 2598, 2599, 2600, 2601, 2605, 
2611, 2612, 2618, 2614, 2615, 2617, 2618, 
2619, 2624, 2626, 2629, 2631, 2633, 2746, 3063, 
all of the year 1883. 
a 2620, 2621, 2630, 2632, 2636, 2643, 2644, 2646, 
2647, 2665, 2668, 2702, 2716, all of the year 
1883. 
Ble te 2640, 2642, 2667, 2672, 2678, 2691, 2712, 2741, 
all of the year 1883. 
ae 2648, 2654, 2655, 2670, 2674, 2709, all of the 


year 1883, » 

2658, 2657, 2659, 2661, 2663, 2664, 2669, 2671, 
2673, 2679, 2756, all of the year 1883. 

2521, 2675, 2677, , 2681, 2682, 2684, 2685, 
2690, 2693, 2694, 2696, 2698, 2699, 2701, 2703, 
2706, 2710, 2711, 2714, 2720, 2722, 2750, 2755, 
2841, 2883, 2968, all of the year 1883. 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 

















N. | Name. No. | Name. No. | Name 
1880 | 1880 | 1880 | ; 
4747 | Wardle. 4798 | Hill and 4841 | Mills 
4748 | Wells and | Barlow. | (Angele). 
| Wallwork. | 4799 | Parkyns. 4844 | Lake (Bra- 
4749 | O’Keeffe andj 4800 | Brewer | connier). 
| Robertson, | (Smith). 4845 | Lake Wol- 
4750 | Grainger. 4803 | Macleod. | stenholme). 
4753 | Savage 4805 | Schofield, | 4847 | Lake 
| (Miller). Schofield, | _ (Borne). 
4754 | Wotherspoon | & Bentley. | 4849 | Leeds. 
4755 | Berly and 4807 | Dolby. 4850 | Pitt 
| Hulett. 4809 | Burrell and | (Haskins). 
4758 | Firth. Valpy. 4852 | Bury. 
4761 | Thompson. | 4810 | Edmonds 4853 | Lovegrove. 
4762 | Thomson. (Juif). 4855 | Lake 
4763 | Hawkins. 4811 | Gubbins, | _(Mihan). 
4766 | Julian. 4812 | Barnes. 4857 | Walker. 
4769 | Herbert, 4818 | Lake 4858 | Lake 
4774 | Denne and | “(Kullrich). |“ (Milliken). 
Denne. 4821 | Lake 4860 | Pitt 
4777 | Herts (Herts (Bourdenet | (Robins), 
4778 | Dordet. | & Pradou 4861 | Pfander. 
4779 | Harmant. 4823 | Mason. 4864 | Jensen 
4781 Lake (Von 4824 | Henderson. | (Graham). 
| _ Loehr). 4826 | Hodges. 4866 ke 
4782 | Ferguson & | 4828 | Thompson. (Maxim). 
| Kempe. 4829 | Hayward, 4873 | Palmer and 
4784 | McWilliam | Day, and Dietrich. 
(Armstrong) | _ Gosling. 4874 | Boult 
4787 | Sachs. 4830 | Wirth | (Hart and 
4792 | Lloyd Wise | (Erhard). | _ Bacon) 
| (Criner). 4832 | Young. 4879 | Handyside 
4793 | Fairley, 4833 | Liveing. | (McCabe). 
4795 | Dieterich. 4834 | Brownrigg. | 4880 | Craven and 
4796 | Fairlie. 4836 | Necker and Muter. 
4797 | Barlow | Horstmann] 4881 | Simon and 
| (Wiget and] 4837 | Hutchings, | Wertenbruch. 
Wetter). | Taylor, andj 4882 | Knowles. 
| _Struve. | 4883 | Roberts. 
4839 | Hime. 





II.—Through Non-Payment of the Seventh Year's Stamp 











Duty of 1001. 
| ! 
No. | Name. No. | Name. No. Name. 
1876 | 1876 | 1876 ; 
4471 | Holmes. 4536 | Ledger 4542 | Stewart. 
4489 | Torr. | (Serive- 4549 Kritch and 
4531 | Clifton, Greenwood 


Viseur). | 
| 4557 | Wigham. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 




















| } 
No. | Name. No. | Name. No. Name. 
j | 
1880 | 1880 | 1880 | 
4932 | Lyte. 4968 Macay. 5263 | Johnson 
4963 | Howard and | 4984 | Cross. | (Baeyer). 
| Bousfield. | 5029 | Clark 5001 | Hedderwick. 
4991 | Nordenfelt. (Bourcart). | 5025 | Sutcliffe, 
4965 | Lake 4975 | Mitchell 5036 | Jay. 
| (Bailey). (Storey). 5050 | Mirfin and 
5034 | White. 5021 | Bradford. Nield 
5041 | Dobson and | 5113 | Morgan 5491 | Foster. 
| Tonge. (Edison). | 4926 | Bloom (Un- 
registered). 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 























No. Name. No. Name. No. | Name. 
1876 1876 1876 | 
4593 | Pieper 4515 | Abel 4765 | Morgan- 
(Cohnfeld). (Pintsch). | Brown 
4645 | Conquest 4582 | Foster. | (Bell). 
(Tucker). | 4599 | Blakey. 4674 | Ward and 
4715 Waldenstrém] 2806 | Holmes. | Ward. 
& Sumner. | 4614 | Ferguson. 4682 | Lake 
4862 | Hattersley. | (Brandt). 





PROLONGATION OF LETTERS PATENT.—NOTICE OF HEARING. 


Tuesday, the 4th day of December, 1883, at half-past ten o’clock 
a.m., has been fixed for hearing the matter of the petition of J. 
Childs, London, for a prolongation of the term of the Letters 
Patent granted to him for an invention of ‘“‘ Improvements in the 
manufacture of bread and biscuits.” No, 3540 of 1869, 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 1, 1883, 
Abstracts marked with a * relate to applications not 
with. The number of Views given in the Specification wings 
ts stated in each case after the price ; where none are menti 
the Specification is not IUustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, enclosing 
—— of price and postage, and addressed to Mr. H. RBADER 
CK. 


1401. Manufacture of Top Notches for Umbrellas 
and Parasols: . Milmer, Carbrook, Yorks. (6d. 
10 Figs.]—The annular blanks are punched from plates or strips of 
zine or tin and are turned ready for slitting, or they may be cut 
from rods or tubes of metal. (March 16, 1883). 


1450. Railway Carriage Lamps, &c.: J. H. John- 
son, London. a. Schulke, Paris). Ted. 4 Figs.|—The gas jet 
or flame _inclosed ina small air-tight glass of semi-globular form is 
arranged at the lower extremity of a chimney having a suitably 
protected outlet for the products of combustion and consisting of 
a tube having a number of longitudinal folds or corrugations. This 
chimney is inclosed in an outer tube of heat-retaining materials 
and is provided with protected inlets for air. Other arrangements 
aredescribed. (March 19, 1883). 


1634.* Game: J. J. Ridge, Enfield. [2d.)—The game 
consists in knocking a ball by means of a racquet through a hole in 
a net, acertain number of points being scored according to the 
hole a. through. (Provisional protection not allowed. March 
31, 1883). 


1788. Manufacture of Colouring Matters: P. J. 
Meyer, Berlin. ([4d.] — Dihalogenised acetic acids, their 
ethers, amides, or aldehydes are fused together with paratoluidine, 
the hydrochlorate of toluidine being eliminated by lixiviation with 
water and the other products dissolved in alcohol and caused to 
crystallise. The paratoluylised paramethylimesatin is treated 
with strong acids, or bases, paramethylisatin being produced. 
(April 9, 1883). 


1803,  Dynamo-Electric Machines, &c.: P. M. 
Justice, London. (Keegan, Washington, U.S.A.) [4d.J— 
Dynamo-electric generator: This ‘‘ consists, first, in the relatively 
close arrangement of the poles of the magnet, both of the station- 
ary and moving, whereby the poles of the moving magnet at the 
instant of motion begin to pass before the opposite pole of the 
stationary or inducing magnet, this causing opposite inductions to 
neutralise the existing induced magnetism of opposite polarity in 
the poles, and thus allowing motion with great freedom from 
magnetic attractions, and secondly, in a special construction of 
the poles of the magnets, both inducing and induced, whereby the 
poles of one are made to revolve between and in close proxi- 
mity to the poles of the other, and the magnetic force is exerted 
more nearly in line parallel to motion of rotation.” The form of 
the stationary magnets is like a horseshoe, the poles being formed 
of extension pieces which are turned towards each other at right 
angles to the arms of the magnet. The ends of these extension 
pieces are formed with hollowed faces, the hollows in the opposite 
faces forming a cylindrical cavity extending across the faces. (April 
10, 1883). 


1828.* Winding of Thread on the Shuttle Bobbins 
or Spools of ae Machines, &c.: J. McHardy, 
Dollar, N.B. (2d.)]—The spool or bobbin is made with a long 
journal projecting through one end of the shuttle, and so shaped 
that the bearing can be coupled to a rapidly rotating shaft 
whereby the bobbin can be revolved whilst the shuttle remains 
stationary, or vice versa. A slot on either side of the shuttle of 
quadrantal form is substituted for the ordinary drag holes. 
(April 11, 1883), 


1835. Gas Motor Magines, and Applying them to 
Pumping s: J. J. Butcher, Newcastle-on- 
Tyne. [ls. 26 Fiys.}—A pair of mitre valves opening in oppo- 
site directions have their relative areas exposed to the gaseous 
pressure, such that while the valve is open, which makes connec- 
tion between the motor exhaust and the atmosphere, during the 
time that the pressure of the exhaust gas is above the atmospheric 
pressure, the other valve is open when the pressure of the exhaust 
gases has been reduced to the atmospheric pressure, making con- 
nection between the motor exhaust and the exhaust pump. A 
vacuum is produced in the charge by loading the inlet valve or 
throttling the inlet passage, The products of combustion are 
made to heat the incoming gas and air, the apparatus being con- 
structed with simple plates of uniform section. A method of 
attaching a hydraulic pump cylinder and piston rod toa gas motor 
cylinder and piston, so as to work between a double-connecting 
rod, the journal brasses of which are kept in place by the piston 
rod, is described and illustrated. (April 12, 1883). 


1849. Projectiles for Firearms, &c.: L. A. Groth, 
London. (H. Bischof, Durkheim, and Z.d. A. Mieg, Landau, 
Bavaria). [6d. 7 Figs.J|—-The projectiles are made from metallic 
wolfram, the ground metal being compressed into a suitable shape, 
(April 12, 1883). 


1851. Machinery for Cutting, Printing, and Num- 
bering Tickets, Cards, and Paper: J, Lewthwaite, 
Halifax. [4d.)—Consists in a new arrangement of the cams 
and levers described in Specification 308 of 1852, in additional 
apparatus whereby the backs of the tickets are printed simulta- 
neously with the faces, and in an arrangement whereby more than 
one ticket can be printed at the same operation. No drawings are 
filed with this specification, a lettered description being given of 
the drawings of the former patent. Refers also to Specification 
11,812 of 1847. (April 12, 1883). 


1853. Slide and Screw Cutting Lathes: M. Wads- 
worth, ax. (8d. 9 Figs.|—The fast head for the lathe 
comprises duplicate spindles parallel with each other, and so con- 
nected and operated by gear wheels as to rotate in the same direc- 
tion and at a uniform speed. The pinion of the cone is provided 
with a large flange at its outer end, which is received within a 
recess formed by the interior of the rim of the large driving-wheel, 
and is secured thereto by means of a pin-holding lever and 
spring. A box (containing oil) is secured to the adjustable tail 
pin centre. A swing plate is mounted on the stud of a carrier 
wheel, on which is mounted the reversing plate. The change 
wheels are mounted on two or more loose studs adjustable in slots 
in the swing plate, which is provided with a holding bolt and nut 
working in a radial slot. The tool box is provided with tool recesses 
at upper and under surfaces of such form as to suit tools of 
different shapes. (April 12, 1883). 

1859. Apparatus for Reducing Wood to Fibres, 
&c.: A.J. Boult, London. (H. André, Le Thor, France). 
{2d.]—The wood is placed on movable cylinders, and is pressed 
evenly against revolving runners of stone or iron. (April 12, 1883). 


1868. Rotary Pumps or Motors: J. H. Johnson, 
London. (G. Greindl and L. Poillon, Paris). [8d. 42 Figs.J— 
Refers to Specification 1252 of 1873. The suction and delivery 
orifices may be placed in the same vertical plane on one and the 
same side of the case, and motion is imparted to the pump by 





means of a pulley on the shaft of the cylinder provided with an 
epicycloidal recess or , and is icated by this shaft 
to the shaft of the drum or cylinder carrying the blades which 
alternataly enter the recess, the motion from one shaft to the 
other being communicated by angular or Y toothed wheels, and 
the shafts being made larger in proportion than heretofore. The 
working chamber communicates with lateral chambers. The 
body of the pump is made in sections which are readily exchanged 
when worn, (April 12, 1883). 

1870. Apparatus for Utilising Solar Heat: W- 
Lloyd Wise, London. (La Société Centrale pour U Utilization 
de la Chaleur Solaire, Brevets Mouchot et Abel Pifre), Paris. (8d. 
18 Figs.}—A number of separate reflectors or concentrators with 
the vessels to be heated are grouped on a common support or 
frame, each reflector being of moderate size and capable of ready 
disconnection, whilst the series can be readily adjusted simulta- 
neously, and the steam generated in the boilers of the respective 
reflectors can be conducted therefrom by fixed tubes. The re- 
flectors are constructed in the form of several superposed trun- 
cated cones connected together in parallel planes perpendicular to 
the common axis: thus surfaces are obtained which may be deve- 








loped by adding sections and which in practice approximate to a 
raboloidal form. The large mouth of the reflector may be closed 
y means of glass covers. The illustration represents an apparatus 
constructed with only one reflector A. A_ boiler B is mounted on 
the turning plate C, on which is hinged a second plate that re- 
ceives a tilting motion from a double rack D actuated by means of 
two pinions keyed on a wormshaft actuated by a handle. A ver- 
tical steam engine J is shown in the centre of the fixed portion of 
the apparatus. (April 12, 1882). 

1871.* Electric Lamps: A. P. Lundberg, London. 
{2d.]—Arc lamp: The carbons slide obliquely in suitable sockets 
attached to two slide plates suitably inclined to each other, each 
electrode being formed of two or more carbon pencils meeting at an 
acuteangle. One of theside plates is rigidly fixed to the base of 
an electro-magnet, and the other is connected in such a manner 
that it is automatically drawn backwards on the passage of the 
current throughjthe magnet and so strikingthearc. The carbons 
rest upon a small plate attached to a lever actuated by the arma- 
ture of the magnet in such a manner that on the passage of the 
current it is removed from beneath the points. If the lamps are 
used in series, a spring is used to force the armature from the 
electro-magnet and automatically switch the current through a 
suitable resistance, the stop and side plates resuming their normal 
positions. (April 13, 1883. 

1872." Combined Grooving Plane and Plough: E. 
C. Bourne, London. (2d.]—The grooving plane is fitted with 
an adjustable expanding cutter, which can be regulated to produce 
any sized groove. (April 13, 1883), 


1874.* Brakes and other Appara &ec.: J.C. 
Stevenson, Liverpool. (2d.)|—When required to brake the 
vehicle, air pumps driven from the axle are caused to compress 
air into suitable receivers, and when starting the vehicle the com- 
pressed ' is used as a motive power in the said cylinders. (April 
13, 1883). 


1875. Preventing the Waste or Loss of Heat in or 
from Processes 0 operates wherein it is Generated 
or Utilised, &c.: E. w, Liverpool. [8d. 22 Figs.)— 
Refers to Specification 3699 of 1875. The apparatus is manufac- 
tured of composite metallic plates placed parallel to each other 
with a narrow space between them, and having thin and narrow 
distance pieces, the compound plate offering great resistance to 
the passage of cold or heat. The tubes in tubular condensers are 
surrounded with spiral chambers. Minor details are also described. 
(April 13, 1883). 

1877. Apparsts. for Measuring Electric Currents, 
&c.: R. B. Crompton, London, and G. Kapp, 
Chelmsford. (6d. 8 Figs.|—Current meter: A short mag- 
netic needle, hung upon a fine flexible thread or supported upon 
centres, is surrounded with coils of an insulated conductor wound 
in a direction at right angles to the plane of oscillation of the 
needle, as in the t t galv: ter. A directing electro- 
magnet, the opposite poles of which stand in a line parallel to the 
coils, and passing through the centre of the needle, is excited by 











the main or a portion of the main current. Referring to the 
illustrations, the deflecting coils D are arranged in two halves 
between which is the needle, and are wound upon the gun-metal 
frame G. The poles Pof the directing clectro-magnet C project 
inwards so as to come within a moderate distance of the needle NS. 
A light pointer p is attached to the spindle of the needle. The path 
of the current which may be the whole or a portion of the current 
to be measured, is clearly indicated in Fig. 1. The coilsare arranged 
so that the currents can be sent by means of a commutator through 
9g — of the instrument in parallel or series circuit. (April 


1880. Sewing Machines with Rotary 
Pieper, Berlin. (R. Gritzner, Durlach, Baden). 
object is to construct the machines so that the spool for the under 
thread can be made of considerably larger dimensions than 
hitherto, and so that the casing of the spool rests only upona 
point. (April 13, 1883). 


Hook: C. 
(2d.]—The 
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1881.* Jointed Knee-Cap for Horses: E. Edwards, 
London. (0. A. Deschamps, St. Valery-en-Caux, France). 
{2d.]}—Consists of a leather disc formed of three pieces, the two 
outer ones made of hard leather and more or less concave, with 
their edges connected together, where they meet, by a third strip 
of soft leather. (April 13, 1883). 


1882.” Angaresne for Heating Water by Gas and 
Retaining the Heat: H. Brinsmead, Ipswich. [2d.)— 
The boiler is inclosed in a wooden casing, a non-conducting 
material being placed between the boiler and casing. The bottom 
of the casing is removed to heat the boiler and is replaced when 
the water isheated. (April 13, 1883). 


1884, Manufacture of Corrugated Metal and Appa- 
ratus therefor: G. W. von Nawrocki, Berlin. (4. 
Kammerich, Berlin). [2d.)—The flat sheets are caused to pass 
through a rolling millin which are arranged as many pairs of 
rollers one behind another as the number of flutings or corruga- 
tions the sheet is required to have. The pairs of roilers form one 
after another twe half flutings at a time. (April 13, 1883). 


1885.* Apparatus for Facilitating the Starting of 
Tramway Cars, &c.: J. E. Dawson, London, and A. C. 
Bluett, Watford, Herts, (2d.)—Only one lever is employed 
for stopping and starting the car, the brake when applied causing 
the power to be stored up in a spiral spring, which power is avail- 
able for assisting in the starting of the car. (April 13, 1883). 


1887.* Machinery or popnreinn for Moulding 
Articles of Pottery or Earthenware: S. Crowder, 
Durban, Natal. [2d.|—The apparatus is provided with moulds, 
consisting of parts constituting dies and moulds, the moulds being 
hollow for the circulation of steam or hot water. (April 13, 
1883). 

1889. Electric Cables or Conductors and Machinery 
for Manufacturing the Same: W. R. Lake, London. 
(W. J. Philips and G. L, Kitson, Philadelphia, U.S.A.) (6d. 
7 Figs.}—Conductors ; The bare conductors are first coated with 
Burguady pitch, which is roughened on its surface and wrapped 
with a covering of asbestos, over which a layer of resin is placed, 
and afterwards a covering of lead. Fig. 1 shows a portion of 
the cable, and Fig. 2is a longitudinal sectional elevation of the 
machine for manufacturing the conductor. The conductor coated 
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with the pitch and asbestos is wound on the reel G, from which it 
passes through the mandrel L, to the interior of which resin, con- 
tained in a tank M and melted by means of a steam jacket sur- 
rounding the tank, is admitted, and incloses the conductor, filling 
up the space between it and the tube formed by the folding of 
a lead strip in its passage around or beneath the mandrel L, and 
through adie opening ¢. The conductor then passes through the 
die O, the lead being further folded and the joint of the lead tube, 
formed by two bevelled edges, being soldered. The mandrel L is 
hinged or pivotted, being free to yield. (April 13, 1883). 

1891." Appliances for Preventing the Tage of 
Flames from One Storey to Another: A. M. Clark, 
London. (J. McCarroll, New York). [(2d.]—The elevator shafts 
are well inclosed with wire gauze to prevent the passage of the 
flames, and are provided with spring closed wire gauze trap-doors. 
(April 13, 1883). 

1892. Apparatus fer the Preparation of Aerated 
Waters or Beverages: F. Bennett, London. [éd. 
2 Figs.}—The acid passes from the acid receivers to the alkali 
vontained in a gas generator communicating at its npper part with 
the lower part of a gas washer and purifier which communicates 
at its upper part with a receptacle from which the aérated water is 
drawn off. (April 13, 1883). 

i893. Stud and Eyelet Fastener: A. Combault, 
London. [6d. 9 Figs.)—The fastener consists of a stud having 
a spherical or flattened spherical head, and an eyelet hole con- 
taining a steel spring which closes round the neck of the head. 
(April 14, 1883). 

1894. Pavement: W. Berry and P. Stuart, Edin- 
burgh. (6d. 14 Figs.|—Serrations or grooves are formed under 
the wearing surface of the pavement for the reception of tele- 
phonic or telegraphic or other electrical conductors. The blocks 
for the pavement are constructed of artificial stone (such as de- 
scribed in Specification 610 of 1881), concrete, asphalte, fireclay, or 
earthenware. (April 14, 1883). 


1895. Generating and Applying Electricity for 
Medicinal or other Purposes, &c.: R. V. ,» London. 
{4d.]—Strands of copper surrounded spirally by zine wire or other 
equivalent metal is interwoven with, or sewn to textile fabrics. 
(April 14, 1883). 

1896." Sewing Machinery for the Production of 
“ French Vein” or Hem Stitch: J. Heggan, Dromore, 
Co. Down. [2d.]—An eccentric is employed to operate a link 
connected by a universal joint with a lever working the needle 
slide, and a bobbin and rotating hook to carry and operate the 
under thread is substituted for the ordinary shuttle. (April 14, 
1883). 

1897.* Apparatus for the Manufacture of Mortar, 
Concrete, and Artificial Stones: H. J. Haddan, Lon- 
don. (7. F. Leupolt, Zittau, Saxony). [2d.]—Comprises a ma- 
chine for purifying and mixing the raw materials and a moulding 
chest provided with a movable bottom operated by a pair of 
pos racks. (April 14, 1883). 


1899. Traps for Rats, Mice, and Weasels, &c.: E. 
Edwards, London. (J. A. H. Marty, Villefranche). [6d. 
6 Figs.|—The trap is in two parts made of wire, one part being 
nearly circular, and having a central turned-in opening, and a 
contracted end entering into the second part. (April 14, 1883). 


1901.* Manufacture of Bolts, Spikes, Rivets, Nails, 
&c.: T. Jeavons, Birmingham. (W. Taylor, Pittsburg, 
Penn., U.S.A.) (2d.J)—Relates to the device for feeding the rods 
of iron to the machine, to gripping dies for holding the rod 
whilst being operated upon, and to mechanism for controlling the 
heading ram. (April 14, 1883). 

1903. Breechloading Firearms: E. Harrison and 
F. Beesley, London. [éd. 10 Figs.|—The object is to enable 
the power developed in the actions both of opening and closing the 





gun to be utilised for the purpose or cocking either lock by either 
of those actions as desired. Cam pieces revolving round the 
joint pin in slots cut in the action are employed. (April 14,1883). 


1904. Looms for Weaving: T. Singleton, Over 
Darwen, Lance. [6d. 30 Figs.j—This relates to an arrange- 
ment for regulating the tension on the warp beam, to the wing 
rod, to a strap fork joint, to the swell, to the construction of the 
brake, to the arrangement of pinion wheel stud for the taking up 
motion, to the stud for the taking up wheel, to the arrangement 
of spindle stud, to the arrangement of wing rod carrier brackets, 
to the spring box end, to the arrangement of the taking up lever 
catch and stop, to the heald threader, to the shuttle threader, to 
the construction of sley cap, to the shuttle easer, and to the con- 
struction of shuttle box back ; these sixteen parts being sepa- 
rately claimed. (April 14, 1883). 


1905. Machinery Employed in Winding Yarn and 
Thread: J. Liddell, J. S. and S. H. Brierly, F. W. 
Hirst, and D. Hamer, Huddersfield. [(d. 5 Figs.|- 
An arrangement of spiral or other springs provided with rods or 
bars capable of sliding in suitable framework is placed between 
the weft and bobbin, and when the drag is sufficient will stop the 
rotation of the bobbin. (April 14, 1883). 


1906. Stoves: J. A. Hanna and T. F. Shillington, 
Belfast. (6d. 19 Fiys.)—Refers to Specification 2749 of 1873. 
The objects are to provide means for the removal of ashes 
without causing dust, to admit air through the ash-door, to 
provide the stoves with transparent panels, and to obtain a 
greater heating surface and a more perfect joint between the 
sections. (April 14, 1883). 


1909. Firearms: H.H. Lake, London. (J. Schulhof, 
Vienna). (8d. 26 Figs.)—Comprises a right and left-handed 
cartridge feeding arrangement, a feed rod for the cartridge 
mechanism, the teeth being made integral with the said feed rail 
and the cartridge feeding tube. (April 14, 1883). 


1911.* Manufacture of Electrodes for Electric Arc 
and Incandescence Lamps: W. Houghton, Paris. 
{2d.])—The electrodes are manufactured of diamonds, Diamondi- 
fetous ore or “ eolite” crushed to a suitable degree of fineness and 
mixed with a suitable agglomerant material is moulded to form, 
with or without the aid of heat. (April 14. 1883). 


1914. Furnace Bars and Firegrates: G. L. Scott, 
Manchester. [6d. 6 Figs.|—The upper parts of the furnace 
bars are castin short lengths carried by the main bars and can be 
readily removed. The bars rest upon each end upon cross bear- 
ing bars and are connected together so that when a lateral vibrat- 
ing motion is communicated to one bar of the series, the other 


























bars are correspondingly moved. Referring tothe illustrations, aa 
are the bearer bars which sustain the sections ) b upon which the 
fuel rests. The two pairs of bearers a are mounted to slide upon 
bearers and are connected at each end by means of racks f gearing 
with pinions. The spaces between the outermost sections ) and 
the shell of the flue are covered by toothed barsi. (April 16, 
1883). 

1916.* Appliance for Cooling or Warming Milk, 
&c.: F.T. Bond, Gloucester. (2d.)—The heating medium 
and the liquid to be heated are caused to flow in a thin stream 
1505). the opposite surfaces of a thin sheet-metal vessel. (April 16, 
1883). 


1919.* ay emg ae 5 H. J. Haddan, Lon- 
don. (C. Young, Chicago, Iil., U.S.A.) [4d.]—Relates more 
particularly to flat-web or reciprocating knitting machines. The 
specification is too long for satisfactory abridgment within the 
limits at our disposal. (April 16, 1883). 


1920. Armour Plates: J. W. Spencer and W. Bag- 
shawe, Newcastle-on-Tyne. [6 17 Figs.]}—The armour 
plates are composed of mild steel, cast with recesses to receive 
pieces of chilled iron, which may project beyond the surface of 
the plates for the purpose of deflecting the projectile. The steel 
surface may also be formed with raised surfaces. (April 16, 1883). 


1921. Apparatus for Extinguishing Fires: F. H. 
F. Engel, London. (6., 7., and W. Leser, Hamburg). [(2d.] 
—The rooms that have to be protected are put in connection with 
the steam space of a boiler by means of a pipe provided with a 
valve, which is‘opened ;automatically in case of fire by means of 
a weight liberated by the burning of a piece of string or by the 
different expansion of two metals. (April 16, 1883). 


1922. Forks for Agricultural and other Purposes: 
G. Pickhardt, Hagen, Westphalia. [6d. 18 Figs]—The 
prongs are secured to the back of the fork by means of wedge- 
shaped or dovetailed feet, or are provided with collar and nuts, 
or are screwed in the back. (April 16, 1883). 


1923. Screw Propellers: S, W. Snowden, West 
Hartlepool. (Sd. 12 Figs.|—Each blade is formed with a 
cylindrical shank passing intoa hole formed in the boss secured 
on the screw shaft. A key is passed through the shank end of 
each blade, and passes into slots in each hole, forming a kind 
of bayonet fastening,' the blade being secured by giving it 
a partial turn by means of a wormwheel fixed on each shank 
engaging with a worm ona shaft rotated by means of a spanner 
(April 16, 1883). 


1924. Electrical Heating and Apparatus Connected 
therewith: J. S. and R. P. Sellon, London. (6d. 4 
Figs.J—In electrical heating apparatus the coils or other forms of 
iron or platinum conductors are wound round or otherwise placed 
in proximity to blocks of any suitable fire-resisting substance. A 
thermometer or pyrometer affected by the variation in tempera- 
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ture of the refractory block is employed to make the circuit to an 
electro-magnet in a shunt circuit to the heating coils. The core 
or armature of the shunt magnet on the passage of the current is 
arranged to insert a resistance into or break the main circuit. 





This arrangement is shown in the illustration. Or a soleno’d 
arranged in a shunt circuit may be arranged to throw in or cut out 
resistances in the circuit. (April 16, 1883). 


1925.* Pulley Blocks and other Like Hoisting 
Apparatus: T. H. Ward, Tipton. [4d.)—As applied toa 
pulley block such as described in Specification 5311 of 1881, the 
wheel over which the chain passes is in the form of a ring or wheel 
without boss or spokes, and is situated between the links of the 
frame carrying the hook or other attachment. Two shafts, threaded 
through the chain wheel which hangs upon the upper shaft, are 
mounted in the frame, the lower shaft driving the upper by means 
of a pinion gearing with an internally toothed whee! on the latter. 
Means for keeping the load suspended as required are also de- 
scribed. (April 16, 1883). 


1926.* Construction of the Walls, Ceilings, Floors, 
Partitions, Air Shafts, &c., of Buildings for Prevent- 
ing the Spread of Fire and Admitting Light and Air: 
A. M. Clark, London. (/. McCarroll, New York, U S.A.) 
(2d.]—These are composed of two or more thicknesses or layers of 
wire gauze which are not rendered opaque by mortar or plaster 
(April 16, 1883). 

1927.* Manufacture of Tennis Balls: J. Burbridge, 
London. (2d.)—The joint in the rubber ball is protected by a 
cloth covering, and the joint of the cloth is covered with a strip 
of rubber, and the whole vulcanised together. (April 16, 1883). 


1928. Hanging Ships’ Rudders: S. W. Snowden, 
West Hartlepool. [6d. 15 Figs.)—Below the taper socket 
the point of each conical pintle rests on a hard metal cap supported 
on an india-rubber cushion contained in a cylindrical metallic 
bushing. The india-rubber can be set up by a screw passing 
upwards through the bottom of the brace or bracket. The rudder 
head is pressed downwards by a block of india-rubber. (April 16, 
1883). 


1929. Metallic Springs Used in Upholstery: J. 
ve hy [4d. 2 Figs.J—A bend or 
indent is formed in the coil to receive the bent end of the wire of 


the spring. (April 17, 1883), 

1930.* Hinges or Movable Joints: J. D. Sprague, 
London. (2d.|—These are specially applicable to swing looking- 
glasses, &c., a ballon the axle, fitting a spherical cavity formed by 
two pieces of brass bound together by a steel clip. (April 17, 
1883). 

1931. Machinery for Sewing and Trimming or Cut- 
ting Fabrics, &c.: J. H. Johnson, London. (C. H. 
Wilicoz, New York, U.S.A.) [8d. 13 Figs.)—Refers more parti- 
cularly to machines for simultaneously sewing and trimming knit 
goods and other fabrics. This specification contains thirty-eight 
claims. {April 17, 18383). 

1932. Galvanic Batteries: C.L. Clarke, Manches- 
ter. (2d.J)—The negative electrode consists preferably of a piece 
of silver foil on which is compressed a coating of siiver oxide (as 
described in Specification 245 of 1881) either alone or in combina- 
tion with carbon powder, and which may be supported by a cover- 
ing of vegetable parchment. The electrolyte consists of a solution 
of sodic or potassic hydrate or any of the alkaline or alkaline 
earth sulphates, or chlorides. The positive electrode is formed 
of zinc. (April 17, 1883). 

1933. Treatment and Preparation ofthe Substance 
known as ‘Gum Tragacanth:” A.C. Duncan, Man- 
chester. (2d.]—The gum is subjected to elevated temperatures 
in hot air or in petroleum spirit or oil. (April 17, 1883). 

1934. Tramways: A. E. Adlard, London. [(d. 6 Figs.) 
—The inner and outer rails of the tram rail are formed separate, 
and the uppermost surface of each rail is formed similarly to the 
lowermost surface. A longitudinal groove is formed in both sides 
of each rail to receive a base-plate placed between the two rails, 
and serving as the bottom or sole betwéen the pair of rails, the 
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outside grooves for the time being serving to receive the cotters 
or keys for fixing the railsin position. Referring to the illustra- 
tion, a b are the two rails formed with grooves, ¢ is the base-plate, 
dand e are the wedges for securing the rails. As the operating 
edges of the rails become worn the relative position of the re- 
spective rails are changed, four edges being brought into position 
in their turn. (April 17, 1883). 


1935. Vessels for Holding Mineral and other Oils 
and Liquids: G. A. J. Schott, Bradford. [6d. 8 Figs.] 
—Refers to Specification 3449 of 1880, and relates to modifications 
of the measuring apparatus, to rendering the vessel more secure 
by the closing the suction pipe of the pump when not in use, to 
modifications of the syphon trap, to arrangement for filling the 
vessel of the pump direct from acask, and to the construction of a 
rotary pump. (April 17, 1883). 

1938. Life Boats: N. Hamblin, London. [6. 6 Figs.) 
—The air and water-tight compartments are fitted at each end of 
the boat and are provided with a man-hole. The battens are con- 
structed of two parallel beams with aspace between. The fresh 
water tank serves as a ballast tank and is placed under thwarts 
running across the boat. (April 17, 1883). 


1939. Boxes or Receptacles for Protecting Articles 

on through the Post, &c.: A. G. Speight, 

London. [4d.)——The plaits, crimps, embossings, flutings, or 

concavities of the linings are rammed with sawdust or other suit- 
able elastic and resilient material. (April 17, 1883). 

1940.* Saddles for Bicycles, Tricycles, &c.: J. Red- 


path and F, H. Anderton, Sheffield. [2d.)—The saddle is 
constructed so that it may be suspended from the front and back, 
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and is prey at the front with a double ear, by which it can be 
secured to the neck of the backbone, and at the back witha nearly 
upright V-shaped spring. (April 17, 1883). 





1941.* Machinery for Indicating the Names of 
Stations to P: ers in the Carriages or Compart- 
ments of Railway Trains: E. Collier, London. [2d.)— 


The names of the stations are mounted on a revolving cylinder, 
which is operated by means described. (April 17, 1883). 


1942. Stop or Covers for Bottles, Jars, &c.: N. 
Thompson, don. (6d. 21 Figs.)—The stopper is formed 
with circular inclines and with a strap passing across the stopper 
and having turned-in ends passing aan a flange or ring on the 
bottle neck. The strap is turned round and mounts the inclines, 
pressing the stopper firmly in place, the strap being connected to 
the stopper by a pin or stud fixed to its centre. (April 17, 1883). 


1943. Albums: R. Moser, Berlin. [4d. 3 Figs.]}—An 
opening is made in the cardboard leaf slightly larger than the 
photograph, and the leaf is then covered with cartoon paper in 
which are two cross incisions. The middle of the cartoon paper is 
pressed in to form a bed for the receipt of the photo. (April 17, 
1883). 


1944. Means for Facilitating the Application and 
Use of Apparatus for Detecting Leaks in Water or 
Gas Pipes: J. J. Tylor, London. (6d. 10 Figs.)—A 
telephone, microphone, or other suitable apparatus is applied to 
the end of a metallic piece projecting from the pipe or channel 
to be tested. (April 17, 1883). 


1946. Machine for Cutting Cloth or other Fabric: 
A. J. Boult, London, (G. Hoyer et Cie., Schinebeck, Ger- 
many). (6d. 3 Figs.}—The inner ends of the number of arms 
mounted on a shaft are fitted with racks, so that by turning a 
pinion mounted on the central shaft, the arms are pushed further 
from or brought nearer to the centre. One of the arms carries a 
knife which passes by another blade fixed in the framework. 
(April 17, 1883), 


1947. Hand-Weaving Devices: E. Wernicke, Berlin. 
(6d. 9 Figs.]—Consists substantially of a frame-like shaft fitted 
with healds made of slight metal rods. The shaft is operated by 
the hand in such manner that the ‘‘shed” is formed in the chain 
which is stretched horizontally. The filling in of the weft threads 
is effected by rods upon which the weft is wound, and which serves 
for beating up the weft. (April 17, 1883). 


1948. Apparatus Ap licable to Lawn Tennis Poles 
and Stretchers: J. Mellor, Corwen, Merioneth. [éd. 
1 Fig.)—The nets are always kept at a uniform tension by attach- 
ing them by means of cords passing over pulleys to a weight. The 
post is bent over at the top away fromthe net. (April17, 1883) 


1949.* U Hides and Skins: A. Galwey, 

Upton, Essex. (2d.)—A rotating cylinder is furnished with 
knives, and mounted so that it can be moved away from or 
towards an elastic table over which the skins are drawn. (April 17, 
1883). 
.* Pumps for Extinguishing Fire, &c.: E. J.C. 
Welsh, London. (2d.)—The area of the bucket is made 
double the area of the piston. The delivery valve is placed 
in the centre of the bucket piston, and just above the piston an 
outlet is formed. (April 17, 1883). - 


1951.* Movement for Swing Looking-Glasses, &c.: 
Cc. I. Bell, Greenwich. (2d.)—A spring presses against the 
inner periphery of a barrel and moves within a lining of iron or 


steel. (April 17, 1883). 


1953, Apparatus for the Manufacture of Bread for 
Mili and other Similar &c.: J. H. 
Johnson, London. (G. Herscher and Co., Paris). (6d. 9 Figs.] 
—This consists of a vehicle provided with accommodation for 
men, implements, &c., constituting a self-contained travelling 


factory. (April 17, 1883). 
1954, Type Cases: J. H. Johnson, London. (La 
Société de Typographie par Procédés Rapides, Paris). [6d. 


5 Figs.|—The type cases described in Specification 3770 of 1879 
are constructed in two separate sections capable of being united 
so as to form a complete case. Inclined trays are employed sub- 
divided by slips of wood into cells or grooves having smooth sheet 
metal bottoms. (April 17, 1883). 


1955.* Manufacture of Certain Descriptions of Door 
Furniture: E. V. Bailey, Birmingham. [2d.)—Consists 
in producing the roses and collars for connecting the knobs to the 


door from sheet metal. (April 18, 1883). 


1958. Pad and Oiling Apparatus Used in Print- 
’ ing or Dyein oven Fabrics: C. A, Paterson, Len- 
noxtown, N.B, (6d. 3 Figs.J—A liquoring vat is fitted with guide 


rollers to lead the fabric through the liquor, with a pair of squeezers 
to operate on the fabric before entering the liquor, and with a 
second pair of squeezers to operate on the fabric after leaving the 
liquor, _ fabric being in a gathered or rope-like condition. (April 
18, 1883). 


1959. Surfacing Lithographic Stones: G.Cochrane, 
Edinburgh. (2d.}]—Consists in imparting to the stone and to 
the plate upon which it is surfaced a combination of motions, 
the object being to produce truer surfaces. (April 18, 1883). 


1961. Slide Valves: J. ¥F. Johnstone, London. (47. 
2 Figs.J—The valve chest behind the valve is closed with a flexible 
steel diaphragm connected to the valve by a link, the object being 
to reduce the pressure of the valve on its face. (April 18, 1883). 


i962. Ovens or Furnaces for the Manufacture of 
Coke, &c.: F.C. Glaser, Berlin. (H. Stier, Zwickau). 
{8d. 17 Figs.]}—Chambers contained within the outer walls of the 
ovens and situated in front of the coking chambers and gas pro- 
ducers are employed for heating the air supply or gases. Each 
coking chamber can by a proper setting of the slide valves be used 
either for the coking process or for the products of distillation. 
(April 18, 1883). 


1963. Apparatus for P: the Brims of Silk 
Felt Hats after be « Guriod and “Set”: oT 
Marsh, Bristol, and J. Cree, Denton, Lanc. [6d. 10 
Figs.|—The brim rests on an adjustable gauge plate serving to re- 
sist the pressure of a knife actuated by an eccentric. A shaped 
dish with a ring plate arched and fitted under the brim is 
employed to serve as a guide for the knife to determine the width 
of the curl lip. (April 18, 1883). 


1964. Producing a Yellow Dye: G. A. Ban 

(G. A., E., and R. Dahl, Barmen, A mai 4 (bd. J One part of 
alpha-naphtha methyl-ether is warmed to about 90 deg. Cent. with 
four parts of fuming sulphuric acid so long that when a sample is 
dissolved and warmed with nitric acid it gives no trace of a pre- 
cipitate. The mixture is then poured into about ten parts of ice- 
cold water, and two parts of nitric acid are gradually added and 
warmed to 40deg. to 50deg. Cent. The crystalline powder 
obtained is treated with potash. (April 18, 1883). 


1965. Mechanism Used in Connection with Oil 


ps: H.E. ipson, Dublin. [4d.)—The pinions of 
the spindle which carries the fan in the “ Empress lamp” is 
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caused to revolve or play in bearings composed of some non- 
resonant substance. Underneath the fan and midway between 
the fan and the lower end of the spindle, is arranged a_bridge- 
like bearing which enablesthe spindle to be shortened. (April 18, 
1883). 


1966.* Apparatus for Raising Steam, Warming 
Buildings, and Heating Ovens by Gas: E. Thornton, 
Bradford, [(2d.]—The oven or boiler is placed in an outer iron 
shell, the heated gases from a Bunsen burner passing between 
the two. The gas tap is constructed with four holes. (April 18, 
1883). 

1967. Galvanising Sheet Iron and Machinery there- 
for: J. Tinn, Bristol. (6d. 2 Figs.)—The pressing or finish- 
ing rolls are arranged at the side of the pot at which the sheets 
are withdrawn in such a manner that the horizontal axis of the 
lowermost roll is in the same plane with the surface of the molten 











metal. A fluted or grooved roller placed near the pressing roller 
drives off the crust or scum formed on the surface of the molten 
metal. Referring to the illustration, Cis the lowermost pressing roll 
and D the upper roll, G is the fluted roll and E F the surface of the 
molten metal. (April 18, 1883). 


1968. + —¥"- for Stopping Collision or other 
Holes in Ships, &c.: J. B. ilkie, North Shields. 
(6d. 3 Figs.|—The stopper is fitted on the side next the ship with 
hollow tubes of india-rubber, and is attached to the lower end of 
one of a pair of shear legs hinged together at their top ends, the 
other leg is fitted at its lower end with an appliance to enable it to 
be fixed firmly to ihe deck, and the two legs are each fitted with 
blocks and tackle by which they can be drawn together. (April 1s, 


1969.* Receptacles for Secondary Batteries: G. 
Binswanger and T. S. Serney, London, = [2d.]—The 
sides, bottom, and ends are constructed in separate parts of wood 
or iron boards lined with vulcanised india-rubber, gutta-percha, or 
asbestos, or other suitable coating. The parts of the boxes are 
drawn tightly together by means of metal bands and bolts with 
nuts. (April 18, 1883). 


1970.* Carding Engines: A. C. Henderson, London. 
(L. A. Perin, Paris). [2d.}—The wool laid in layers on an endless 
cloth is fed by two rollers without crushing to a series of card cy- 
linders having spaces between them. Inside the carding cylinders 
isa hollow cylinder open at certain points, and in which a fan 
revolves, the wool being blown against a grooved or carding cy- 
linder. (April 18, 1883). 


1971. Apparatus for Automatically Exposing 
Bodies or Articles to the Action of the Sun’s Rays, 
&c.: W. Cooke, London. (Rf. Schlotterhoss, Vienna). [6d. 
10 Figs,]—The object is to expose flexible or elastic bodies, princi- 
pally such as are sensitive to light, to the influence of rays and 
other agents, as for example an aniline atmosphere, in such a 
manner that by the operation of a prime mover all the functions 
required for the exposition will be accomplished. (April 18, 1883). 


1973.* Cartridges for Gallery and Short Range 
Rifle Practice and Method of Manufac e 
Same: J.H. Dunn, London. (2d.)—The cartridge case of 
the same bore throughout is loaded with only ten grains of powder 
To recharge a cartridgeit isrecapped, charged with fifteen grains of 
powder and a disc of cardboard rammed down. (April 18, 1883). 


1974. Machines for Docorticating Flax, Hemp, 
China Grass, &c.: W. R. Lake, London. (7. Burrows, 
Paris). (6d. 3 Figs.}—Rotary grooved cylinders are employed, 
the upper cylinders being alternately raised and lowered, some at 
one extremity and others at both extremities. The machine is 
also provided with feeding rollers, cleaning rollers, and a detach- 
ing roller. (April 18, 1883). 


1975. Reversing Valve Mechanism for Marine 
Engines, &c.: A. Paul, Dumbarton. (6d. 6 Figs.|—The 
shaft carrying the eccentric is made tubular and a spindle is fitted 
so as to be movable longitudinally within the shaft. A steel pin 
fixed transversely in the spindle passes into short longitudinal 
slots in the shaft at the part carrying the eccentric and into in- 
clined slots formed in two steel plates attached to the eccentric. 
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Figs. 1 and 2 are vertical sections at right angles to each other. 
The eccentric 13 is made with an opening, the sides of which have 
fixed to them steel plates 14 to slide upon the flat sides of a boss on 
the shaft, the eccentric being maintained in position by a flanged 
ring 15. The steel pin projects through the spindle 16, shaft 12, 
and passes into inclined slots (shown in dotted lines, Fig. 2) in the 
plates 14. In Figs. 3and 4a central spindle acts on two eccentrics. 
(April 19, 1883). 


1976. Apparatus Employed in the Manufacture of 
Felt Hats: J. Eaton, Stockport. [6d. 6 Figs.)—Consists 
principally of two half-cones with a rounded apex and two cor- 
responding half-cups fitting thereon and firmly pressed inwards 
by springs and weights, so that a felt hat body being placed over 
the half-cones and the half-cups being brought down, the tip will 
be held between the two, and the two half-cones being caused to 
i883). from each other the hat tip will be stretched. (April 19, 


1979,* | Self-Acting Sight-Feed Lubricators: J. 
Clyne, Aberdeen. [2d.]—Consists of a cup reservoir provided 
with a cock anda condenser connected at its lower part with the 
reservoir by a pipe provided with a valve. The oil passes through 
a glass tube, the feed being visible. (April 19, 1883). 


"4980. Gearing for Regulatin 








{Drc. 7, 1883. 


the Speed of Ma-. 
chinery, Velocipedes, and other Wheeled Vehicles or 
Carriages: W. 0. Aves and G. Moss, London. [(d. 8 
Figs.|—The gearing consists of a cone or cones having teeth 
arranged on different pitch lines or circles, the teeth varying in 
number, but not in pitch, and gearing with a toothed whecl, 
(April 19, 1883). 

1981. Arrangement of Tyres for the Wheels of 
Carriages, &c.: W. 0. Aves and G. Moss, London. 
(6d, 2 Figs.|—The rim is composed of an inner ring, an outer 
ring of channelled or box section embracing the inner ring, and of 
springs interposed at intervals between the two rings, the inner 
ring being fixed to the P apoe and the outer ring being entirely 
free to move eccentrically and circumferentially. (April 19, 1883). 


1982. Apparatus for Conveying Oil to the Surface 
of the Sea, &c.: J. Bowman, Huntley, N.B.  [6id. 
6 Figs.]—Consists of an inner oil vessel or reservoir and an outer 
floating case pierced with holes. (April 19, 1883). 


1984. Mercurial Air Pumps: J. Barrett, London. 
(8d. 1 Fiy.]—The illustration clearly shows the arrangement of 
apparatus. The operation is as follows: The vessel A having 
been charged with rather more mercury that is required to fill a 
cylindrical vessel consisting of three parts C, B, and R, and whose 
height is about 32 in., and with about 1 oz. of sulphuric acid, the 
cylindrical vessel being charged through the funnel Y with 1 oz. 
of sulphuric acid and the vessel E to be exhausted being attached 
toa tube extending inte the chamber B, and forming at its 
lower end aspring valve G between the vessels B and C, the 
stop-cocks Z, e, and W are opened, the pipe g is connected 
to an ordinary air pump, and the handle H is pressed to 











raise the tube and spring valve G. When a vacuum of the 
quality best attainable by the air pump is attained, the handle 
H is then released and the stop-cock e turned to make com- 
munication between the vessel A and the atmosphere ; the 
mercury will then rise into the chamber C and uplift the float rod 
K F, The mercury in C becomes trapped and acts as a seal to the 
spring valve G, The stop-cock e is then turned to make communi- 
cation between A and the ordinary air pump, the mercury from B 
flows into the vessel A, the cup K will fall cleat of the tube and the 
air in E will into the chamber B; the stop-cock e is then 
turned to make communication between the vessel A and the 
atinosphere, and the operation repeated, the cup K sealing the 
tube, and the air in the chamber B being driven into the 
vessels C, D, and N. (April 19, 1883). 


1985. Rotary Engines: J. C. Mewburn, London. 
(E. Genty and J. Deschamps fils, Paris). (6d. 22 Figs.|—Referring 
tothe illustrations, an inner cylinder, keyed concentrically on to a 
driving shaft C, eccentric tothe outer cylinder A, is provided with 
pieces F in which work movable pistons D bearing with their 
inner ends on hoops E working in grooves formed in the ends of, 
and concentrically to, the outer cylinder A. The cock G for the 
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inlet of steam, and for expansion works in the cock H for exhaust, 
and for starting and reversing. In one form of governor, the arms 
are jointed toa sleeve, between two pins on which, an inclined arm, 
connected at one end to the shaft, and at the other to two arms 
connected to the regulation block, works. The slceve altering the 
inclination of the arms, alters also the eccentricity of the regulat- 
ing block, and the position of the cut-off valve. Other modified 
forms of valves are described. (April 19, 1883). 


Manufacture of Solid Leather Buttons, &c.: 
T. F., A. L., and J. Finch, Worcester. [27.)—A flexible 
loop shank is substituted for the usual inflexible metal shank. 


(April 19, 1883). 


1987. Burner for Oil Lamps: A. Rettich, London, 
(Schwintzer and Griff, Berlin). (6d. 6 Figs.J|—A series of cord 
cottons are arranged in ring form within tubes for containing 
them, being held by tongued clip pieces forming an extension of, 
yet being free to slide up and down in, the tubes. The tubes are 
encircled by a band. (April 19, 1883). 


1988,* Tram » &c.: J. H. Johnson, London. 
(Husard and Eude, Horjleur, France). (2d.)}—The object is to 
cause the drawbar to act at the circumference of the wheel (and 
= s its centre as is usual) when starting the vehicle. (April 19, 


1990.* Velocipedes, and Renderin; 
Convertible into either Bicycles or cycles: H. R. 
Crawford and J. King, Nottingham. [2d.]—The hind 
wheel is fitted in a forked piece which can be easily detached from 
the backbone, and a crosspiece with two forks or wheels substi- 
tuted. (April 19, 1883). 


1991. bay nna et ag Machines and Bobbins or 
Gramme s therefor: W. P, Thompson, Liver- 
ge (B. Cabella, Milan, Italy). [6d. 6 Figs.}—Armatures : 

e part of the armature or ring farthest from the exciting 
magnet is made of much larger section, or made of a metal of 
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creater conductivity than the part nearest the exciting magnets, 
Referring to the illustrations, a number of pieces cut out of sheet 
copper of the shape shown at A BC are placed as shown aide by 
side, and with a sheet of insulating material between each two 
sheets, and fixed to an insulating sleeve fixed on the shaft z y, 











forming a grooved cylinder. Insulated iron wire D is then wound 
to fill up the groove so formed. Copper plates E of comparatively 
small section are connected to the plates A BC, so as to form a 
continuous circuit as shown in Fig. 2. The conductors A BC 
and E may be formed of iron, and the iron wire D may or may 
not be omitted. The extensions of the pieces E are led to a 
commutator as shown. (April 19, 1883). 


1992.° Engines and Driving Gear for Electric 
Machines ; Brown, Gainsborough, Linc. |2/.|—The 
vovernor is provided with a lever operating the regulating valve 
and provided with a sliding weight so as to obtain a moderate 
variation of the speed. An arrangement of two shafts, pulleys, 
«lutches, and straps is employed for greater variations, (April 19, 
1883). 


1993." Construction of and Apparatus for the Re- 
ception and Delivery of Cigarettes: F. Hipgrave, 
London. (2d.)—The apparatus is constructed to deliver, say, 
one cigarette on placing, say, a penny on a balanced recess. 
(April 19, 1883). 


1994." Construction of Boxes or Charms for Append 
ing to Watch Chains for Holding Postage Stamps, 
Visiting Cards, &c.: C. Halford, London. § [2/.)—A 
small receptacle is constructed so as to be capable of being opened 
by a secret spring working through the pendant of the box. (April 
19, 1883). 


1995. Processes for Obtaining Aluminium from its 
Ore, &c.: H.A.Gadsden, London. (FL. Foote, New York, 
U.S.A.) [(4d,)—The ore is calcined and roasted together with 
fluor spar or other matter containing fluorine, the fluoride of 
aluminium produced being converted into chloride which is sub- 
jected to action of sodium vapour obtained by heating a mixture 
of carbonate of soda with a carbonaceous substance. (April 19, 
1883). 


1996." Preparation of Carded Wool for Weaving: 
H. J. Haddan. London. (/. Benazet, Lavelanet, France). 
(2d.]—The warp threads which have been previously oiled or greased 
are sized, the fatty matter being removed before sizing by any 
suitable method. April 19, 1883). 


1998, Electric Batteries : B. W. Webb and H. P.F. 
and J. Jensen, London. (4d.}—The object is to provide an 
efficient dry battery. The exciting paste is composed of a mixture 
of plaster-of-paris (21 parts), chloride of sodinm (9 parts), sal- 
ammoniac (9 parts), and yeast (5 parts) with (16 parts of) a saturated 
solution of pth tensor 4 and if desired (16 parts of) sulphate of 
zinc. A small quantity of permanganate of potash may be added 
if the paste is required to be very hard. One or more pieces of 
pith elder are inserted in the paste before it hardens to permit of 
the circulation of air. Manganese or carbon-manganese is pre- 
ferably used for one electrode and zine, or a vessel of burnt clay 
containing mercury for the other. The manganese-carbon blocks 
are manufactured by mixing five parts of manganese and two parts 
each of gas-carbon and charcoal well powdered, with one part of 
coal tar, pressing the mixture into moulds and baking. The blocks 
are then saturated in molasses and again baked. (April 19, 1883). 


1999. Preparing Machinery for Flax, Hemp, 
Jute, &c.: J. Reynolds, Belfast. (6/. 12 Figs.)|—Relates 
to screw gills for spreading, roving, and drawing frames, the object 
being to effect the cleaning of the gills whilst the machine is in 
operation. The faller or gill bars are reversed on their return 
motion, and the gills are cleaned by fixed or rotary brushes, or 
brushes are provided on the backs or undersides of the faller or 
gill bars. (April 19, 1883), 


2000. Colouring Kerosine and other Mineral Oil: 
A. M, Clark, London. (11. R. Burk, Brooklyn, U.S.A.) (4d.} 
—Consists in colouring a substance soluble in or capable of being 
mixed with the oil and then dissolving or mixing it with the oil. 
(April 19, 1883). 


2001. Mechanism and Arrangements for Drilling 
Boiler Shells, Flues, &c.: S. Borland, Manchester. 
(6d. 2 Figs.|—Two drill spindles are arranged end to end in the 
same axial line to rotate in the same direction, the mechanism 
being supported by the endless rope employed to drive the drill 
pan. am The details of the construction are fully described and 
illustrated. (April 20, 1883). 

2002. Fire-Extinguishing Apparatus: W. Miller, 
G ‘ow. (6d. 8 Figs.J—Refers to Specification 3648 of 1879, 
and 3177 of 1880. The acid is liberated by fracture of its bottle 
produced by simple concussion caused by a blow suitably struck 
on the outsides of the vessel. (April 20, 1883). 


2003, Apparatus for Preventing the Corrosion and 
Joulas of the Metal Sheathing of Wooden Ships: 

3 ow. (4d.J]—An electric current is made 
to pass from a generator to one or more positive electrodes in 
contact with the sea, and thence through the water to the ex- 
ternal surface of the sheathing and back to the generator. 
April 20, 1883). 


2008. 2 for Registering the Number of 
Games o wn Tennis Played or Won: E. J. C. 
Baird, Deal, Kent. (6d. 2 Figs.)—A finger is arranged to 


indicate on a dial the number of games won. The finger is 
operated by pressing ina knob attached to a bent spring, and 
serving to advance a cog-wheel attached to the axis of the finger 
through the space corresponding to one tooth. (April 20, 1883). 


2009. Manufacture of Ulmin-Brown: H. J. Had: 
London. (Banque Industrielle de Belgique, Paris). [(4d.J— 
Wood containing tannic or gallic acid is subjected to a concentrated 
alkaline bath, the liquid being drawn off and saturated with acetic 
acid. (April 20, 1883). 


2010. Apparatus for Cutting and Storing Fodder, 
&c.: J. Johnson, London. (4. Albaret, Liancourt, 
Rantigny, France). (6d. 7 Figs.}—Consists in the combination 
with the cutters, of an elevator operating so as to raise the cut 
anaterial, a series of vanes being attached directly to the fly wheels, 
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carrying the knives revolving in case,and projecting the materials, 
so as to deliver them at the desired point. (April 20, 1883). 

2013. Barrels, Barrel Tanks, &c., for Holdin 
Corrosive or other Liquids: J. H. Hedley, Liverpool. 
{2d,]—-The barrel is formed with strips of vulcanised india-rubber 
tightly compressed in all the joints. (April 20, 1883). 


2019. Apperatse for Locking the Nuts “pen the 
Bolts by which Fish-Plates are Secured to Railway 
Rails, &c.: G. Grover, London. [(d. 5 Fiys.)—A washer 


is placed between the nuts and the fish-plates, and a trough- 
shaped piece of metal of about the length of the fish-plate is placed 
over the nuts which project through holes into the trough. The 
trough is then moved endwise, bringing a narrower part of each hole 
underneath the nut, and is secured in place by a key. (April 20, 


2022. Lever Corkscrews: R. Dolberg, Rostock. 
(C. F. A. Wienke, Rostock, Germany). (6d. 3 Figs.|—The screw 
issecured between two’ ‘eces of metal forming the lever, anda 
support is attached to one extremity of the lever, and when draw- 
ing the cork, the support which is provided with a projection 
presses against the neck of the bottle. The projection and screw 
are capable of folding against the handle or lever. (April 20, 1883). 


2026. Manufacture of Boots and Shoes: J. Leigh- 
ton, Kendal. (4d. 2 Figs.|—The insole is split into two 
thicknesses by a knife around its edge, the part, intended in 
wear to be next the stocking, being laid back over the middle part 
during the stitching and rivetting. (April 21, 1883). 


2027. Apparatus for Displaying Goods in Shop 
Windows, &c.: W. P. Thompson, London. (\’. Kogiers, 
Brussels). (6d. 5 Figs.J}—The figures are constructed of parts 
capable of being drawn out, so as to stand parallel or at a more or 
less oblique angle with their normal position. The figures are 
made hollow. (April 21, 1883). 


2032. Refrigerating Apparatus: A. S. Haslam, 
Derby. (8d. 5 Figs.|—Relates to the construction and arrange- 
ment of the covers of the air-compressing cylinders in which 
the suction and delivery valves are situate, to the arrangement 
of the air circulating cylinder fan or blower in connection 
with the air expansion cylinder, and to the adaptation to the bed- 
plate of a refrigerating apparatus of a steam condenser and air 
pumps, and of pumps for the circulation of the cooling and fecd 
water, the objects being to protect the working parts and to 
economise space. (April 21, 1883). 

2035. Concentra Sulphuric Acid and pope 
ratus for the Same: S. B. Bowen, Lianelly, Wales. 
(6d. 3 Figs.|—A series of glass or platinum retorts, provided with 
inlet and outlet apertures so as toallow the volume of weak vapour 
in boiling to pass from the lowest retort through the series and to 
the chimney, are arranged so that the acid is allowed to run. from 
the highest to the lowest. A lever is connected by means of a 
copper wire to a glass plug to regulate the acid supply to the first 
retort, the last retort being suspended by a platinum wire to the 
balanced lever. (April 21, 1883). 


2036. Attachment for Shuttle Sewing Machines: 
H. J. Haddan, London. (/. Gutmann, Berlin). (6d. 10 
Figs.)—The ‘ 
sewing machine in which the shuttle moves perpendicularly to the 
motion of the cloth, and enables the button-holes and seams to be 
sewn over. The needle is held by a slide fixed to the needle bar, 
and can be shifted in a direction parallel to itself, in addition to 
its perpendicular motion. (April 21, 1883). 

2042. eto-Electric Machines, D o-Electric 
Machines, and Electro Motors: G. Hookham, Bir- 
mingham. (8d. 13 Figs.|—Magneto electric machines: The 
ager ge steel magnets are made of a Y shape and are secured 
) 


y clips situated in the angles of the Y and by guards covering | 
the ends of the poles of the magnets, the poles being made of | 


greater breadth and of less thickness than the other parts. The steel 
magnets rotate within a fixed armature whose core is constructed 
of plates of sheet iron. Referring to the illustrations, the V-shaped 
magnets a b (preferably eight in number) are secured to the rota- 
ting shaft ¢ by clips or bars e situated in the angles of the magnets 
and bound together at their ends by the metallic rings f2. Me- 
tallic guards extend either over the whole face of eacii pole of the 
magnets, in which case they are made of iron or over a portion 
only, when they are made of brass and are secured to wooden 
blocks d placed between the adjacent magnets and between the 
arms of each magnet and secured in place by being screwed to 
side plates carried by the shaft c. Or the guards may, as shown, 
be secured in their places by rings inclosing their ends. Straight 
or bar magnets, arranged radially on the shaft and having their 
poles equidistant and alternating, may be employed in lieu of the 

‘shaped magnets. The cores of the armature coils have the 








form of an inverted trough and may be built up (1) of arch-shaped 
pieces thicker at their bases than at the arches and packed and 


secured together side by side, or (2) of trough-shaped pieces of | 


sheet iron cut off obliquely so as to leave the ends longer than the 


middle and inserted within one another, or (3) as shown of plates | 


of sheet iron in pieces, viz., two side pieces f connected to a cross- 
piece g by straps or plates screwed to the side pieces and cross- 


piece, or (4) of coils of sheet iron, the different coils being insu- | 
A series of | 


lated from one another by tissue paper or varnish. 
oblique slits or cuts are made in the side pieces 7. The insulated 
conductor in which the current is induced is coiled upon the cross- 
piece g, which is much shorterithan the side pieces f, which extend 
over the whole of the poles of the permanent magnets. Thearma- 
tures are connected as shown in Fig. 1 to circular discs i constitu- 
ting the end frames of the generator. The number of armature 
coils is preferably equal to the number of compound Y-shaped 
magnets. These constructions of armatures are also applicable to 
dynamo-electric generators and to electro-motors. (April 21, 
1883). 


2043. * 


The rifled tube is secured by screws and rivetted at the muzzle 
end into the solid end of a steel tube sliding over the muzzle of the 
rifle and at the breech end by a cartridge case fitting the rifle and 
sliding on the rifled tube, the cartridge case acting also as an ex- 
tractor. (April 21, 1883). 

2045. Gun Carriages and Apparatus to be Used in 
Connection therewith: W. & Lake, London, (H. 
Gruson, Buckau, Magdeburg). [6d. 4 Figs.|—The hydraulic 
eylinder and its supports are stationary, and the entire gun car- 


attachment may be screwed to the front of any shuttle | 


Rifled Tubes for Insertion in the Barrels of | 
other Firearms: H. Pieper, Liege, Belgium. (2d.]— | 


riage, with the gun, is arranged to be vertically raised and lowered 
by the cylinder. The lower portion of the gun carriage is con- 
structed with arms sliding in guides. (April 23, 1883). 

2049. Automatic Dredger: E. C. G. Thomas, Lon- 
don. (4d. 1 Fig.j--To one end of a cigar-shaped body having 
a specific gravity a little in excess of that of water, are fixed 
helical blades and the body is held by a rope or chain attached to 
it by a swivel. On the body are fixed projecting arms. The 
body is revolved by the current acting on the helical blades and 
the arms stir up the mud. (April 23, 1883). 

2052, Manufacture of Metallic Roofing, Cisterns, 
Boilers, Wagon and Barrow Bodies, &c. R. Hudson, 
| Gildersome, Yorks. [6d. 12 Figs.|—The roof covering or 
body is built up in angular segments such as can be curved in an 
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ordinary bending machine, and are flanged or furnished with angle 
pieces, or are caused to overlap one another so that the segments 
| can be connected together. Figs. 1 and 2 show respectively a roof 

and a cistern, each constructed in two sections which overlap one 
another. (April 23, 1883). 


2054. Machinery for Cleaning, 
Polishing Boots and Shoes, &c.: J. Hargrave, Leeds. 
(6d. 8 Fiys.|)—The machine is provided with two or more revolv- 
ing brushes, one or some of which is or are capable of, during the 
operation of the machine, approaching and receding from another 
or others occupying a fixed position or positions in the machine 
but capable of rotary movement. (April 23, 1883). 


2059. Construction of Ring Spinning and Doubling 
Furniss, 





Blacking, and 


Frames: J. Young and E. Mellor, Derb 
{4d. 4 Figs.J|—The spite rings are made in two parts either anata 


together, or both hinged to one piece or with one fixed, so that one 
or both of them can be opened out. (April 24, 1883). 


2099. Apparatus for Flushing Water-Closets and 
Urinals, &c.: J.and I. Haigh, West Bromwich. (sd. 
7 Figs.|—The service pipe of the water-closet rises through the 
bottom of the water cistern to a heirht somewhat below the water 
level. Over the service pipe is an inverted cup or bell jointed to 
; a lever, and supported in its position by a counterbalance weight. 
The lower edge of the bell has an undulating figure. Fixed in the 

interior of the bell, and at its top is a short copper pipe, which 
slides water-tight upon and constitutes a prolongation of the 
Service pipe. Openings at the top of this pipe permit of a free 
passage of water. (April 25, 1883). 

2107. Fleece-Dividers for Carding Machines: C. 
Pieper, Berlin. (G. J. Erben, Bielitz, Austria). (4d. 1 Fig.] 
—A roller is placed close to the doffer, and serves to support 
the fleece on its way from the doffer to the dividing rollers by 
means of dividing straps passing round it. (April 26, 1883). 

2160. Improved Apparatus for Surgical Injections: 
| O. Imray, London. (4. R. Larger, Paris). [4d. 1 Fig.J— 
| Consists of an elastic ball with a flexible tube extending down from 

it provided at its lower end with a filtering valve opening upwards, 
and with a flexible tube extending up from it provided witha dis- 
charge valve, a second or upper elastic ball into the lower part of 
which the discharge valve opens, and from the upper part of 
which extends a flexible tube provided with a stop-cock and nozzle. 
baad ball is preferably covered with network. (April 30, 





2209. Flue or Flue-Tubes for Steam Boilers: J. A. 
Hopkinson, Huddersfield. [éd. 3 Fijs.|—The fue tube 
Consists of one or more protuberant, bulbous, or longitudinal 
convex portions having a ring or hoop formed integrally there- 
with at one or both ends or between two or more bulbous 
portions. A heat distributing or baffling device consists of a plate 





| of metal, fireclay, or asbestos mounted adjustably on a circulating 
pipe. Referring to the illustrations, @ a@ are the bulbous portions 
of the tube, ) b are the rings or hoops formed integrally with the 
same; dd are the circulating pipes, and e e the baffle plates sup- 
ported on two rings or clamps / of cast iron. (May 1,1883). 


2213. Steam R Engine Traction Wheels: A. J. 
Boult,London. (J. Enright, Santa Clara, Cal., U.S.A.) (6d. 
9 Figs.|—The wheel is provided at one edgeof its periphery with 
an inwardly projecting flange and on its perimeter with elastic 
removable blocks secured in place by a shield engaging with the 
flange and further secured over the blocks by removable clamps 
arranged on the other edge of the periphery. The spokes are 
| arranged at right angles to the hub, a removable axle-box having 
a circular flange surrounding, and projecting at right argles to, the 
| inner end of the box. (May 1, 1883). 
| 


| 2372. Ships’ Windlasses: F.S. Manton, Providence, 

R.L, U.S.A. (6d. 9 Figs.]—The baseplate is strengthened by 
ribs and flanges and raised fitting edges. The bearings for the 
axle are constructed of hollow cast metal blocks provided with ex- 
ternal flanges. The criving heads are provided with one or more 
locking blocks and with a ring connected to the blocks so that 
they can be quickly operated. Relates also to a thrust bearing for 
a driving worm which turns in contact with an idle wheel in an 
oil chamber. The capstan is mounted on metal supports con- 
nected to the baseplate. The windlass can be operated by hand or 
steam power. (May 9, 1883). 


2400. Looms for Wea’ Wire: E.Lucas, Balsall 
Heath. [ls. 2d. 24 Figs.[—Relates to mechanism for paying 
out the warp wires, and maintaining a proper tension on 
| them, and for winding up the web toa sufficient extent to forma 
| mesh, to a method of impelling the shuttle through the shed, to 
| taking up the excess of wire after the shuttle has passed through 
| the shed by means of a spring crank, and to the use ofa comb with 
short teeth, in place of the ordinary reel, to the batten and to the 
closing tools. (May 11, 1883). 








24. for Converting Reci, 
Motion into Pe | Motion in Steam crother 
W. R. Lake, London. (Ff. Zassenhaus, Cleve, Germany). 





3 Ftjs.]}—Consists in providing the piston rod of a steam 
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engine with a rack bar, and in combining with the rack bar and 
the driving shaft of the engine suitable intermediate mechanism 
for continuously and uniformly transmitting the motion. (May 
31, 1883). 


2853. Manufacture of Metal Handles for Knives, 
Forks, &c.: C. D. Abel, London. (W. Lorenz, Carlsruhe, 
Baden). {6d. 12 Figs.J)—A tapering form is imparted to metal 
tubes in tapering dies or moulds, or on tapering mandrels, and they 
are then filled with a readily fusible metal, liquid, or sand, and sub- 
jected to pressure in divided moulds or dies having the required 
configuration. To secure the blades a ferrule is first recessed on 
to thetang, and the metal of the handle is then pressed on to 
projections on theferrule. (June 7, 1883). 


3050. Rotary Blowing and Exhaust Fans, &c.: H. 
Aland, London. [sd. 6 Figs.)—The suction and inlets of the 
fans are increased tothe size of the diameter of the revolving disc 
in which are formed inlets from the partially exhausted case either 
on one or both sides, in addition to the central inlets. An approxi- 
mate air-tight joint is formed at the periphery of the revolving 
dise with india-rubberor metal. (June 20, 1883). 


$289. Perspective Drawing Apparatus: H. J. 
Haddan, London. (W. S. Worden, Nebraska, U.S.A.) [4d. 
5 Figs.]—Consists of a front frame provided with a glass plate, 
and a perforated drawing sheet placed in the rear of the glass, 
rearward connecting bars and a rear frame or fore-head rest. 
(July 3, 1883). 

3931. Fluid Meters: H. H. Lake, London. (F. G. 
Hesse, Oakland, Cal., U.S.A.) [6d. 8 Figs.|—The water from a 
supply pipe flows in two forcible jets which revolve a wheel. The 
water discharged from the buckets of the wheel is caused to cir- 
culate by top and bottom buckets in conjunction with upper and 
lower sets of stationary wings, The buckets are above and below 
the force of the water, and are set reversely tothe buckets on the 
wheel, serving to regulate and retard the revolution of the 
wheel. (August 14, 1883). 


3966. Button Fastener: W. R. Lake, London. (F. 
Kempshall, New Britain, Conn., U.S.A.) (6d. 4 Figs.)—The 
fastener has an integral head-bar and hook, the hook projecting 
from the edge of the bar. The metal at the junction of the shank 
with the bar is in its normal or unbent condition and the point is 
located adjacent to and opposite one side of the bar. When in 
use the bar is embedded edgewise in the lining of a boot or shoe. 
(August 15, 1883). 

4036. Manufacture of Fertilisers: H. J. Allison, 
London, (The Scribmer Process Company, New York, U.S.A.) 
{4d.]|—Consists in simultaneously exposing ferruginous and alu- 
minots phosphates to the action of applied heat and sulphur. 
(August 21, 1883). 

4044. Manufacture of Fibrous Packing for Car 
Axle-Boxes: S. Pitt, Sutton, Surrey. (W. H. Perrine, 
New York). [2d.)—The bamboo, cane, or reed is passed between 
heavy rollers, the knots are removed, the lengths between the 
knots boiled in caustic alkali, washed, passed between rollers, 
dried, passed between corrugated rollers, and through a roller or 
beater, and finally carded. (August 21, 1883). 

4058. Stoppers for Bottles: H. H. Lake, London. 
(F. B. Thatcher and J. W. Johnson, New Britain, Conn., U.S.A.) 
{6d. 9 Figs.;—Comprises an elastic moulded stopper and the com- 
bination of a neck band, a cap plate, links, and a lever for securing 
the stopper. The elastic stopper has vents through which the 
bottle may be charged and the contents withdrawn by means of a 
draught tube. (August 21, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford - 
street, Strand. 





NOTES FROM THE SOUTH-WEST. 

The Rhymney Valley.—The house coal trade remains 
brisk, and the men are working full time, as there is a 
good demand for the well-known Mynyddislwyn vein of 
house coal, which is worked at some of the collieries 
around the Bargoed and Gelligaer district. At the 
collieries where the Brithdir seam of coal is worked, 
higher up the valley, trade also continues brisk, while 
there is alsoa good demand for steam coal. 


Newport.—The steam coal trade is still active. The 
house coal market remains equally brisk. The iron trade 
continues dull. The shipments of manufactured iron have 
been heavy during the week just elapsed, the total quantity 
sent away being 5372 tons, to the following destinations : 
Bahia, 869 tons; Rosario, 834 tons; New Orleans, 2241 
tons, and Santiago, 1428 tons. Beyond this fact, how- 
ever, the market continues dull. 
clearances amounted to 50,442 tons, as compared with 


42,118 tons in the preceding week. There were also sent 


away a couple of small lots of coke. From Bilbao there 
were received 8670tons, andfrom other sources 4085 tons 
of iron ore. 


Pending Welsh Bills.—Annexed is a list of Welsh Bills, 
which will in all probability engage the attention of 
Parliament during the session of 1884: Cardiff and Mon- 
mouthshire Valley Railway, Treferig Valley Railway, 
Rhondda and Bristol Channel Railway, Bute Docks 
(Cardiff) Water Supply, Swansea Harbour, Neath Har- 
bour, Cardiff Corporation, Newport (Mon.) Hydraulic 
Power Company, Barry Dock and Railway, Aberga- 
venny and Monmouth Railway, Pontypridd and Ogmore 
Railway, Taff Vale Railway, Cardiff Tramway Extension, 
and Swansea (Corporation) Water. 

Swindon and Cheltenham Extension Railway.—The 
Swindon and Cirencester section of the Swindon and 
Cheltenham Extension Railway was opened for traffic on 
Wednesday. 

Exeter Tramways.—The directors of the Exeter Tram- 
ways Company have decided to abandon for the present 
an intended application to Parliament for powers to 
extend the company’s tramways system through High- 
street and Queen-street. 

Midland Railway.—The Midland Railway Company in- 
tends applying to Parliament next session for further 
powers as to superfluous lands, maintenance, and execu- 
tion of works by the company and the Great Western 
Railway Company, upon portions of the railway of the 


Last week’s coal | 


Bristol Port Railway and Pier Company, and agreements 
in relation thereto. 

Cardiff.—There has been scarcely any change in steam 
coal, the past week having been as busy a one as its pre- 
decessor. In house coal the same activity is observ ang 
There has been no falling off in the demand for patent 


fuel. The iron ore market continues in much the same 
state. Last week’s clearances comprised 160,371 tons of 


coal, 675 tons of iron, and 2346 tons of patent fuel. From 
Bilbao there were received 13,148 tons, and from other 
ports 212 tons, of iron ore. 


NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on Change. The favourable returns of 
the Cleveland Ironmasters’ Association had the effect of 
making the market a shade better, and No. 3 was quoted 
36s. 9d. to 37s. per ton. There would have been a more 
marked improvement had it not been for the near 
approach of winter weather, when shipments will de- 
crease, and the fact that the home consumption is ex- 
pected to fall off considerably after January owing to the 
slackness in the on trade. teports from 
America have raised hopes that there will soon be a 
further reduction in the iron duties there. Whether these 
hopes may be realised or not it should be borne in mind 
that America is producing more iron than she requires, so 
that if there were a reduction in the duty extensive orders 
could not be expected in this country in the face of the 
depression which exists just now in the States. The 
manufactured iron trade is weaker. Ship plates are 
offered at 5/. 15s., and angles at 5/. 5s. per ton, less 24 per 
cent. at works. Throughout the North of England the 
mills and forges are still fully occupied on old contracts, 
but two months from this date there will bea great change, 
as there is a dearth of orders for delivery beyond that 
date, notwithstanding the willingness of manufacturers to 
accept lower prices. Hematite iron remains dull, and 
Nos. 1, 2, and 3 can be bought at 47s. per ton f.o.b. west 
coast ports. 


The Make and Disposal of Pig Tron in Cleveland.— 
During November the shipments of pig iron from Mid- 
dlesbrough have reached 101,114 tons, an increase of 
33,816 tons on the same month last year. Of the total 
nur ber of blast furnaces, 165, there have been 118 in 
operation. The total make of these furnaces amounted to 
228,050 tons, 10,000 tons Jess than the previous month. 
The stocks now stand at 220,288 tons, a decrease of 
21,798 tons. Thisis the most satisfactory official return 
of the Cleveland Ironmasters’ Association for many months 
past. 


Shiphuilding and Engineering.—Like the Clyde ship- 
builders, the Tees builders have given notice of a reduc- 
tion in wages. At the Hartlepools and at Middlesbrough, 
the masters ask the platers and rivetters to accept a re- 
duction of 20 per cent. and the other workmen 10 per 
cent., to take effect in the middle of February. The 
masters on the Wear and Tyne will follow suit. It is 
believed that the whole question will be thoroughly dis- 
cussed andarranged without any unusual difficulty, as there 
is ample time for masters and men to negotiate. On the 
northern rivers engineering continues busy, and most of 
the establishments have work in hand which will occupy 
them for three or four months. The marine builders are 
of course getting rapidly through their orders, but there 
is a quantity of bridgework and general engineering 
going on. 

The Wages Question.—To-day (Wednesday), at Darling- 
ton, a meeting of the Board of Arbitration and Concilia- 
tion, which consists of iron manufacturers and iron- 
workers, was held under the presidency of Mr. William 
Whitwell to consider the wages question. The masters 
have asked for a reduction of 5 per cent., and the men 
have demanded a substantial advance. The whole day 
was occupied in discussing the matter, and as masters 
and men could not agree upon the points which should be 
submitted to an arbitrator, the Board adjourned until 
| Monday next, when an arbitrator will be appointed, and 
the subject referred to him. Nothing further has tran- 
spired respecting the wages question of the Cleveland 
ironstone miners and the blast furnace men. At Eston, 
Messrs. Bolckow, Vaughan, and Co, have given notice 
of a 10 per cent. reduction in the wages of the men em- 
ployed at the steel works. 


NOTES FROM THE NORTH. 
#LASGOW, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was dull at the opening last Thursday, but recovered, and 
closed at about 4d. per ton above the previous day’s clos- 
ing prices. On forenoon Change there were transactions 
at 44s. 1d., 44s. 2d., 44s. 1d., and 44s. 14d. cash, also at 
44s. 3d. up to 44s. 4d. one month, and at the close of the 
market there were buyers offering 44s. 14d. cash and 
44s. 34d. one month, with sellers near. Business was done 
in the afternoon to a moderate extent at 44s. 2d., 44s. 3d., 
and 44s, 24d. cash, also at 44s. 4d. and 44s. 44d. one 
month, the close being sellers at 44s, 24d. cash and 44s. 4d. 
one month, with buyers near. The market opened 
quietly on Friday, but improved towards the close, and 
business left off with prices 1d. higher per ton than at the 
close on the preceding day. Transactions were reported 
during the forenoon at from 44s. 24d. down to 44s. 14d. 
cash, also at 44s. 4d. and 44s. 34d. one month, and sellers 
at the close were asking 44s. 14d. cash and 44s. 34d. one 
month, with buyers near. With a somewhat firmer 
market in the afternoon a good business was done at prices 
advancing from 44s, 13d. up to 44s. 34d. cash, and from 











44s. 3hd. up to 44s. 5d. one month, with buyers at the 


close offering 44s. 34d. cash and 44s, 5d. one month, and 
sellers near. Monday’s market was rather stronger, and 
there was an improvement in prices to the extent of 3d. 
ond ton on those ruling when the market closed last 
‘riday afternoon. During the forenoon business was 
transacted at 44s. 3d., 44s. 24d., 44s. 4d., and 44s. 34d, 
cash, and at the close sellers were wanting 44s. He 
cash, and 44s. 5d. one month, with buyers near. In the 
afternoon business was done at from 44s, 3d. up to 
44s. 64d. cash, also at 44s. 54d. up to 44s. 8d. one month ; 
and at the close of the market there were buyers offering 
44s. 6d. cash and 44s. 8d. one month, with sellers want- 
ing 1d. higher perton. The market was quiet yesterday 
morning, but it improved, and the closing prices were 4d. 
ver ton higher than those of the previous day’s close. 

he quctations during the forenoon ranged from 44s, 6d, 
down to 44s. 4d. cash, and from 44s. 8d. down to 44s. 64d. 
one month, the close being buyers at 44s. 4}d. cash, and 
44s. 6d. one month, with sellers near. Transactions took 
place in the afternoon at from 44s. 44d. up to 44s. 64d. 
cash, also at 44s. 64d. up to 44s. 9d. one month, and 
sellers at the close were asking 44s. 64d. cash, and 
44s. 84d. one month, with buyers near. Comparatively 
little change took place this forenoon, business being done 
at from 44s. 5d. up to 44s. 64d. cash, also at 44s. Ghd. up 
to 44s. 8d. one month, the close being sellers at 44s. 6d. 
cash, and 44s. 8d. one month, and buyers near. Inthe 
afternoon business was done at from 44s. 6d. to 44s. 7d. 
cash, also at 44s. 84d. and 44s. 9d. one month, buyers re- 
maining at the close 44s. 7d. cash and 44s. 9d. one month, 
and sellers near. During the past week business has 
been comparatively quiet, and the prices of pig iron have 
Suctunted within narrow limits. Small jobbing transac- 
tions have chiefly engaged the attention of the trade. 
Generally speaking, the market may be characterised as 
being quite featureless. The low prices have not, as yet, 
attracted investors, the reason probably being is that there 
is an appearance of a protracted depression in trade, not 
only inthe Glasgow district, but also in all the other iron 
centres throughout the world. Shipping iron of Jate has not 
been meeting with such a good demand, and in conse- 
quence the values continue to decline, while on the part 
of makers a strong desire to meet buyers is being dis- 
played. There is still a heavy local consumption of pig 
iron, but it is chiefly Cleveland iron that is being used. 
The number of blast furnaces at present in operation is 
100, as compared with 101 last week and 1l4.a year ago. 
One has been blown in at Gartsherrie Iron Works, but 
one each at Coltness and Langloan has been blown out. 
Scotch pig iron is not being exported in large quantities 
just now, last week’s shipments being 9268 tons, as com- 
pared with 9617 tons in the preceding week, and 12,221 
tons in the corresponding week of last year. They in- 
cluded 1800 tons to the United States, 225 tons to Canada, 
250 tons to South America, 290 tons to India, 375 tons to 
Australia, &c. ; 64 tons to France, 170 tons to Italy, 
450 tons to Germany, 130 tons to Russia, 725 tons to 
Holland, and lesser quantities to other countries. The 
stock of pig iron in iain. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 583,723 tons, 
as against 584,983 tons yesterday week, showing a de- 
crease for the week of 1260 tons. 


The Wages Question on the Clide.—There haz been a 
great amount of talk about the reduction of wages in the 
Clyde shipbuilding yards during the past week, and in the 
efforts to enforce the reduction, one or two strikes have 
arisen, but in general the men are reconciling themselves 
to it as best they can. Some of the men have been inter- 
viewing the masters and asking for a compromise, offer- 
ing toaccept a reduction of 5 per cent. instead of 10 per 
cent., which they consider to be too sweeping a reduction. 
Messrs. Dobie and Co.’s yard at Govan is still closed, 
and it will remain so until some settlement can be made, 
and arrangements be entered into for proceeding with 
the completion of the three vessels that are now on the 
stocks. The firm, at a meeting of creditors held on Mon- 
day, offered a composition of 6s. per 1/., but the meeting 
declined to accept the offer. 


Generous Gift of Mrs. John Elder.—Within the past 
few days, Mrs. Elder, widow of the late Mr. John Elder, 
a sister of the late Mr. John F. Ure, C.E., has signified 
her intention to give a public park to the burgh, and to 
the people of Govan, at a cost of 37,500/. That makes, 
with the endowment of the ‘‘ John Elder Chair of Naval 
Architecture,” a gift of no less than 50,000/., within two 
or three weeks. She will long be held in remembrance by 
many thousands of people, and there are abundant 
evidences that the memory of her distinguished husband 
- held in the most profound respect by those who knew 

im. 

The Chair of Naval Architecture.—The appointment of 
the first professor under Mrs. Elder’s endowment is already 
exciting a large amount of attention. It is in the gift of 
of the University Court, which consists of seven persons, 
of whom the Lord Rector (the Postmaster-General) is 
one. At a meeting of that body held last Monday 
week it was resolved to advertise for applications, and 
there are already known to be three candidates in the 
field, namely, Mr. J. G. Lawrie, Mr. Francis Elgar, and 
Mr. Lawrence Hill. There will doubtless be very keen 
canvassing on the part of the several candidates, and a 
number more may yet come into the field. All those just 
named, are well-known men, and each is, by his special 
friends, regarded as a very capable man for the chair. 


New Steel Works at Wishaw.—After pursuing experi- 
ments during the greater part of two years, the Glasgow 
Iron Company have now arrived at an economic method 
of carrying out the Thomas-Gilchrist or basic-Bessemer 
process of making steel from phosphoretic pig iron, and 
they have resolved on erecting the necessary works and 
plant forthwith for carrying it out on a commercial scale. 
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EXHIBITS AT THE SMITHFIELD CLUB SHOW. 


MESSRS AVELING AND PORTER’S GEARING FOR TRACTION ENGINES. 

















FEED PUMP FOR PORTABLE ENGINE, BY MR. JAMES COULTAS, GRANTHAM. 
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MESSRS, RUSTON, PROCTOR, AND CO.’S STOP VALVE, &¢., FOR PORTABLE ENGINES, 


(See page 535.) 
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BOUTARD’S REVERSING GEAR, BY MESSRS GARRETT 
AND SONS, LEISTON. (See page 534.) 


THE SMITHFIELD CLUB SHOW. 

To those interested, as purchasers, in the Smith- 
field Club Show, probably the exhibition of agri- 
cultural machinery will be a satisfactory one, 
and as this is the only class of visitors in which 
exhibitors can have any special interest, there is 
little doubt that the present Show is about as good 
as its predecessors have been for several years. 

| So that for the two parties—representing demand 
and supply—to whom the occasion is of the most 
importance, there is perhaps little or no cause for 
complaint. The less numerous, and certainly by 
far the less important class of visitors, however, who 
attend the Show in search of new objects, for 
imitation, purchase, or criticism, will have found 
almost nothing to repay them for their pilgrimage 
to Islington ; these at least, and probably not a small 
proportion of the exhibitors, will approve of the 
suggestion that the Smithfield Club Show should 
cease to be an annual institution and be held at 
longer intervals. Agricultural exhibitions must 
indeed seriously tax the time, patience, and pockets 
of the manufacturer, who nevertheless can seldom 
afford not to be represented at them. The Bath 
and West of England, the Royal, the Highland 
Society, and a few other Shows, have a special and 
great importance of their own, and probably well 
repay the labour and expense spent upon them by 
| exhibitors. But besides these there are endless 
county shows and local agricultural exhibitions, to 
say nothing of Continental meetings and compe- 
titions, and nearly always one ormore international 
exhibitions is going on that lasts for half the year. 
| There is small wonder then if with the approach of 
Christmas, manufacturers feel but little enthusiasm 
for the Smithfield Show, and in most cases are con- 
tent to be represented only with the standard types 
of their manufacture. 
| Novelties in steam cultivating tackle are repre- 
sented only by a couple of models at the stand of 
Messrs. Fowler and Co., of Leeds, one of these 
models representing a combined roller, cultivator, 
| and harrow, and the other illustrating a new system 
|of ploughing, of which we shall speak presently. 
| The combined implement which we have just men- 
| tioned consists of an angle iron frame carrying at 
| the front part the bearings for the axis of a ring 
| roller. Behind the roller come the tines of a culti- 
| vator, these being mounted on a separate frame which 
is connected to the main frame so as to travel with 
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it. Behind the cultivator again is attached a drag 
harrow of about the same width as the roller. The 
implement, which weighs about four tons, is in- 
tended for pulverising the land after ploughing, 
and the makers state that it will prepare from 30 
to 40 acres of seed-bed per day. The new system 
of ploughing represented by the second of the 
models above mentioned is named by Messrs. 
Fowler the ‘‘ sectional system,” and it is intended 
for use in cases where light tillage has to be done, 
and for prairie ploughing. Messrs. Fowler state 
that for prairie work it is difficult to make an imple- 
ment which will efficiently absorb the power of the 
engine, any implement dealing with the necessary 
width being cumbrous and difficult to handle, 
whether it is made on the turning or balance 
systems. To meet this difficulty Messrs. Fowler 
now propose to place the engines about half a mile 
apart, and to attach to the rope between them two 
or mere ploughs equidistant from each other, these 
ploughs dealing with the land in sections. Thus 
if the engines were 800 yards apart and the rope 
carried two ploughs, these would be placed 400 
yards apart, and the travel of the rope would be 
made 400 yards, each plough dealing with that 
length of section. The arrangement is certainly 
very simple, and Messrs. Fowler state that it 
works well in practice. It of course possesses the 
advantage of reducing the length of rope required 
for dealing with a given width of land, while it 
enables the work to be done at a slow speed where 
this is desirable, without reducing the acreage. 

Compound engines are undoubtedly steadily 
making their way amongst agricultural engineers, 
and at each exhibition we find improvements in the 
designs of this class. The only entirely new pattern 
of compound exhibited at the present Smithfield 
Show is one at the stand of Messrs. Burrell and 
Sons, of Thetford, who have brought out an ex- 
ceedingly neat design of ‘‘underneath” engine, as 
the engines arranged below the barrel of a locomo- 
tive boiler are now usually called. This is a 16- 
horse engine with cylinders 7} in. and 12? in. in 
diameter and 14 in. stroke, both cylinders being 
steam-jacketted. The steam on its way from the 
high to the low-pressure cylinder traverses a copper 
pipe making a complete coil in the smokebox so that 
the steam gets well dried in its passage. The erank- 
shaft has two bearings, the plummer-blocks being 
cast in one with a bedplate which extends across the 
engine at this point, and each plummer block, being 
connected to the corresponding cylinder by a channel 
iron placed directly in the line of strain, The cross- 
head guides, which are bored, are bolted to these 
channel irons. To reduce the distance between 
the crankshaft bearings, the eccentrics are placed 
outside the latter. The cranks have counterweights 
fixed directly to them. The engine is fitted with 
one of Messrs. Burrell’s high-speed governors 
(which we illustrated on page 105 ante) acting on 
an equilibrium throttle valve, and it is provided 
with a screw stop valve at the cylinder and in ad- 
dition to the ordinary stop valve inside the boiler. 
The engine has large bearing surfaces and is a very 
neat and substantial job throughout. 

Amongst the exhibitors of types of compound 
engines already known, we may mention Messrs. 
Marshall, Sons, and Co., of Gainsborough, who 
show one of their ‘‘ underneath” compounds of the 
pattern which we described in our account of the 
Smithfield Show last year. These engines of 
Messrs. Marshall have exceptionally stiff crank- 
shafts and large wearing surfaces generally, and 
fitted as they are with automatic expansion 
gear they have been found particularly suitable 
for electric lighting work. Messrs. Hornsby 
and Co., Limited, of Grantham, are also the 
exhibitors of an ‘‘underneath” compound of a 
neat type which we have already noticed, but in 
which some improvements of detail have been 
made. During last month (November), Messrs. 
Hornsby made three independent trials of one of 
these engines with cylinders 8in. and 14in. in 
diameter and 16in. stroke, rated by them as 20 
horse-power nominal. The first trial lasted 6 hours 
20 minutes, and for convenience of comparison each 
of the other trials was made of the same duration. 
During the runs the coal was broken into uniform 
sized lamps, but otherwise the conditions were 
those of regular working. The performance was 
excellent, the mean results of the three trials being 
as follows : 


Duration of trials...  .. ... 6 hr. 20 min. 
Average number of revolutious -. 134,06 
»,  pistonspeedinfeet perminute 357.50 





Indicated horse-power of the high-pres- 


sure cylinder... os Ses ss 82 
Indicated horse-power of the low-pres- 
sure cylinder... ms es eee 31.16 
Indicated horse-power of both cylinders 64.98 
ee ne x bythehours run = 411.54 
Quality of coal used... ae - Welsh 
Coal consumed 976.6 Ib, 
Water evaporated oe 9260 ,, 
Steam used in the cylinders 8661 ,, 
a. a jackets te: aS 538 (yy 
Temperature of the feed water, Fahr. 50 deg. 
Coal used per indicated horse-power 
per hour... an ae nae aN 2.34 Ib. 
Steam used in the cylinders per indi- 
cated horse-power per hour ... ss, eel ~, 
Steam used in the jackets per indicate 
horse-power per hour ... es at 1.45 ,, 
Water evaporated by the boiler per in- 
dicated horse-power per hour 22.49 ,, 


Water evaporated by the boiler per 


each pound of coal. - 9.57 55 


Messrs. Garrett and Sons, of Leiston, are this 
year showing a very light class of compound port- 
able which they have named their ‘‘ Alpha” engine, 
and which they state has been designed especially 
for thrashing and general farm work. The engine 
has cylinders 54 in. and 7jin. in diameter and 8 in. 
stroke, while its boiler has 97 square feet of heat- 
ing surface. Running at a piston speed of 300 ft. 
per minute with steam at 110]b. per square inch, 
Messrs. Garrett state that the engine indicates 
20 horse-power. The engine is mounted on very 
light iron wheels, and its weight is stated to be 
662 cwt. against 67} cwt., which is the weight of 
Messrs. Garrett’s No. 8 thrashing engine on wooden 
wheels. The crankshaft bearings have no end 
collars, the shaft being steadied endways by a single 
collar fitting into a recess in the bearing on the 
flywheel side. The eccentric straps are of cast 
iron, and the engine is fitted with a feed-water 
heater consisting of a short length of copper tube 
passing through the exhaust pipe. In the gallery 
Messrs. Riches and Watt, of Norwich, exhibit one 
of their small tandem vertical condensing com- 
pounds of the class which they brought out at the 
York Show last summer, and which we noticed at 
the time. 

Messrs. Fowler and Co., of Leeds, we find 
showing three of their compound engines of diffe- 
rent types, namely, a 16-horse ploughing engine, a 
compound road locomotive mounted on springs (the 
arrangement being that which we described in our 
account of the York Show in July last on page 35 
ante), and one of their ‘‘ Yorkshire” semi-fixed 
engines underneath the barrel of the boiler. This 
latter is of a pattern which the firm have made for 
some time past, but which they have not before ex- 
hibited ata Smithfield Show. In it the crankshaft 
has three bearings (one between the cranks), the 
outer pedestals being connected to the cylinders 
by a forked cast-iron frame having the crosshead 
guides cast inone with it. The ploughing engine 
exhibited has only one speed, but for deep and 
heavy work two speeds are fitted. We understand 
that Messrs. Fowler are now making nearly all their 
steam ploughing engines of the compound type. 

Respecting the traction engines or road loco- 
motives at the Agricultural Hall there is little to 
be said. At the York Show of the Royal Agri- 
cultural Society last summer the main feature, as 
far as traction engines were concerned, was the 
prominent tendency to provide such engines with 
springs. Two of the arrangements there intro- 
duced, namely, Messrs. Fowler’s spring mounted 
engine (already noticed above) and Messrs. J. and 
H. McLaren’s spring wheels are represented at the 
Smithfield Show, but Messrs. Aveling and Porter’s 
spring wheel is not exhibited. We understand, 
however, that since the York Show this wheel has 
been thoroughly tested with very satisfactory 
results. Messrs. Aveling and Porter exhibit three 
engines at the Agricultural Hall this year, namely, 
an 8-horse ploughing engine and an 8-horse and 
6-horse traction engine, these being as usual all 
well-designed and well-finished engines. The 6- 
horse engine only, however, has any novel features, 
this being fitted with the improved arrangement of 
inside gear, which we illustrate on page 533. It 
will be remembered that at the Smithfield Show 
last year Messrs. Aveling and Porter brought out 
avery neat arrangement of this kind, which dis- 
pensed with any wheels or pinions sliding on keys, 
and this arrangement we illustrated at the time 
(vide page 538 of our thirty-fourth volume). The 
present arrangement is a further improvement on 
that shown last year, it retaining the advantages of 
the latter, and, at the same time, saving some 





weight. To accomplish this Messrs. Aveling and 
Porter have changed the position of their cylinder 
from the right-hand to the left-hand side of the 
engine, thus getting the whole of the gear together 
adjoining the right-hand hornplate. Referring to 
our illustration on page 533, it will be seen that 
the crankshaft carries two pinions a and b keyed 
fast oni t. The intermediate shaft is fixed, and on 
it turn the two wheels c and d and the long pinion 
e, the two wheels just named being cast together 
and bolted to the pinion. In the positions shown 
in the engraving the engine is in slow gear, the 
pinion b on the crankshaft engaging with the wheel 
d on the intermediate shaft. By means of the 
clutch and lever shown, however, the wheels and 
pinion ¢ d and e can be slid io the left along the 
intermediate shaft so as to make the wheel c gear 
into the pinion a and thus get a faster motion, the 
pinion ¢ being of such length that it remains in 
gear with the wheel f. 

Messrs. C. Burrell and Sons, of Thetford, ex- 
hibit an 8-horse traction engine of exceptional pro- 
portions which has been designed for heavy work, 
The bearing surfaces are very large throughout, the 
driving axle having bearings 15 in. long. The 
driving wheels are 7 ft. in diameter by 18 in. wide 
and are both driven, the compensating gear, which 
is provided with three pinions instead of two as 
usual, being placed on the countershaft to which the 
brake ‘is also fitted. The link motion is very sub- 
stantial and has pins 1 in. in diameter, and all the 
working parts are correspondingly proportioned. 
The engine, which weighs about 12 tons, is a capital 
job throughout. 

In portable engines there are no novelties 
beyond a few matters of detail, but there are in the 
exhibits generally ample evidences of attention 
being paid to the simplification of parts, and to 
making provision for readily carrying out repairs 
and renewals. We illustrate on page 533 a few 
details worth notice. One of these is the neat com- 
bined arrangement of stop valve, throttle valve, 
and safety valve adopted by Messrs. Ruston, 
Proctor, and Co., of Lincoln. The views given on 
page 533 will make the design clear with but little 
explanation. It will be seen from this that the 
stop valve is an ordinary conical valve with a small 
‘¢ pilot valve” seated on it. The small valve is of 
course opened by the first movement of the lever, 
and after it has opened toa limited extent the main 
valve follows it. The main valve, it will be noticed, 
is kept steady by a spring on itsback. The throttle 
valve is a double-beat equilibrium valve. The 
safety valve is mounted on the same casting as the 
stop valve, as shown. 

Messrs. Marshall, Sons, and Co., of Gains- 
borough—who, by the way, have an_ excellent 
collection of engines at the present show— 
were we believe the first firm to regularly adopt 
for portable engines the plan of placing the stop 
valve and its connexions external to the boiler, and 
the arrangement is now being largely employed in 
several firms. Messrs. Farmer, Robey, Brown, and 
Co., of Gainsborough, who are represented at the 
Smithtield Show this year for the first time, exhibit 
a neatly designed portable in which the stop valve 
is a regular screw-down valve fitted to a chamber 
in the cylinder casting. The latter casting, by the 
way, is well arranged to prevent any lodgment of 
water in the steam jacket or elsewhere, and the 
engine is fitted with a separate steam blow-off valve 
to obviate the difficulty of easing the directly loaded 
safety valves, which are of the Ramsbottom type. 

Messrs. R. Garrett and Sons, of Leiston, exhibit 
a small semi-portable engine fitted with Boutard’s 
reversing gear which we illustrate on page 533. On 
reference to the views there given, it will be seen 
that the eccentric b which actuates the slide valve, 
is loose upon the crankshaft a, and is driven by a 
taper pin f of which is bolted to it and passes through 
one or other of the two holes A or Bin the disc c 
according as it may be desired to run the engine in 
one direction or the other. The discc slides upona 
key d inthe crankshaft a, and is moved to the right 
or left, by means of the lever h, swinging on the ful- 
crumi. For the convenience of the driver the leverh 
is continued to the firebox end of the boiler. When 
it is desired to reverse the motion of the engine 
the disc c is slipped upon the crankshaft a so far 
as may be necessary to disengage the taper pin f 
of the eccentric from the hole A or B in the disc. 
The slide valve and its eccentric then cease to 
move, and the disc is carried forward by the mo- 
mentum of the crankshaft by so much of a single 
revolution as is necessary for the reversal of the 
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engine, the taper pin f of the eccentric then comes 
opposite to the other hole B or A in the disc c, and 
is brought into contact with the projecting plate e 
upon the disc, and the disc is then again slipped in 
the direction of the eccentric so as to engage the 
driving pin f in the corresponding hole B or A in 
the disc, and the motion of the engine is imme- 
diately and easily reversed. The arrangement is 
a very simple one. 

In the older portable engines there were many 
details which necessitated the disturbance of the 
cleading plates for their removal, and notably the 
pumps came under this category. Several of 
the leading firms now fix their pumps on seatings 
which project through the cleading plates, thus 
permitting of the pumps being readily taken down 
for repair. Amongst these makers is Mr. James 
Coultas, of Grantham, who this yearshows a portable 
fitted with the pump which we illustrate on page 533. 
This pump is fixed by two bolts to an angle iron 
which projects through the cleading plates, and the 
delivery pipe between it and the boiler has flange 
connexions, so that it can be readily taken down. 
From our engravings it will be seen that the pump 
is intended to be constantly at work, the feed 
being regulated by a cock on a bye-pass which 
permits of the return of the surplus water to the 
feed tube, it being heated on its way by the ad- 
mixture of exhaust steam. A cock on the branch 
from the exhaust steam pipe regulates the quantity 
of the latter thus used. Between the delivery valve 
and the boiler a cock A is placed so as to allow 
of the valves being examined when the boiler 
isin steam. The delivery branch B on the boiler 
is fitted with a cleaning plug C to allow it to be 
readily cleared. Mr. Coultas’s engine is also fitted 
with his very neat and handy arrangement of 
chimney raising and lowering gear, which we illus- 
trated in our account of the York Show last summer 
(vide page 52 ante). Messrs. Brown and May, of 
Devizes, we notice are fixing their feed pumps on 
the exhaust pipe (which they lead along the side 
of the’engine), the design being a neat one. This 
firm have, we see, abandoned the feed heater 
which they so long made and are now heating the 
feed in the feed”tub by the admixture of a portion 
of the exhaust. Their former heater was not given 
up on account of its inefliciency—for it was a most 
effective heater—but because of the difficulty expe- 
rienced with it during frosty weather, the careless- 
ness of the men leading to the heaters being left 
full of water and being burst by the frost. We 
notice, too, that Messrs. Brown and May are now 
using bored crosshead guides on their portables, 
and in the larger engines are fitting tie bolts 
between the cylinders and the crankshaft plummer 
blocks, the latter being made to slide on their bases, 
so as to accommodate the expansion of the boiler. 
As an instance of the steps which are being taken to 
reduce the number of fixings on the boilers of 
portables we may mention that for some time past 
Messrs. Clayton and Shuttleworth have in many 
of their engines carried the governor by a bracket 
which branches from the cylinder instead of having 
a seating on the boiler. The same firm this year 
exhibit at the Agricultural Hall a very highly- 
finished horizontal engine fitted with the three-ball 
governor which they had fitted on a portable at 
the York Show, and which we noticed at the time. 

We have now exhausted the few novelties of 
engine detail which we have met with in our survey 
of the Smithfield Show, and it is unnecessary to 
say anything further concerning this section, save 
that all the leading makers are as well and fully 
represented as they have been in former years. 

The interest and usefulness of a report upon any 
exhibition depend upon the number of objects of 
greater or less ‘aon that are displayed ; and 
when the collection is made up of objects that are 
quite familiar, and when the most important 
novelties to record are alterations in small details of 
machines or apparatus that have been seen and de- 
scribed repeatedly, it is more profitable to abandon 
the attempt to report altogether. This is exactly 
the condition of things with regard to implements at 
the Smithfield Show. The space allotted to exhibits 
of this class is filled, though perhaps less closely than 
of old, and probably about the same number of manu- 
facturers contribute to make up the show ; amongst 
these, however, several old and regular exhibitors 
are wanting, their places being filled by other and 
less familiar names. This absence of novelty, 
however much it detracts from the interest of a 
report, or even renders any report impossible, is a 
good indication of prosperity amongst manu- 





facturers who take part in the Smithfield Show. It 
shows that, for the present at least, customers 
are quite satisfied with the standard types of 
implements, and that no necessity exists for 
manufacturers to trouble themselves to create 
business by putting forward novelties. A press 
of work in the drawing office or its equivalent, 
of an agricultural implement maker, means slack- 
ness in the works, and vice versd. But new 
devices, after they have been schemed out on 
paper, have to be carried into execution, experi- 
mented with, remodelled, and tried again, until 
through a more or less extensive range of alterations, 
they can be brought before the public. This is a 
slow and expensive process, involving much outlay 
and loss of time, which few manufacturers would 
think of expending so long as they can find a market 
for their standard objects of manufacture. It is 
especially during slack times that new implements 
are brought before the public, and on this account 
it is fairly to be hoped that many succeeding shows 
at Smithfield may be made up of familiar exhibits, 
which satisfy the customers, and for which the 
demand appears unlimited. Probably, as we said 
at the commencement of this notice, if the truth 
were known, the majority of the exhibitors at the 
Agricultural Hall would prefer to stay away; the 
advantage of meeting their foreign agents, who 
always make a point of being in London on this 
occasion, scarcely compensates them for the expense 
and trouble of exhibiting, and we believe that all 
would be well satisfied if the suggestion which 
appeared in a daily contemporary, that the Smithfield 
Show should be held biennially or triennially, were 
acted upon. Meanwhile, however, but few firms 
feel justified in being absent, while doubtless new 
makers, and the large number of people who show 
miscellaneous objects, benefit from the Exhibition. 
Elsewhere we publish illustrations and descriptions 
of a few of the more novel things shown, though all 
of them were exhibited at the Royal Agricultural 
Society’s Show at York. The most important of 
these is the straw-trussing machine of Messrs. 
Howard and Co., of Bedford, and the efficiency of 
which has been well tested since that time by prac- 
tice. We believe it is no uncommon thing to ex- 
temporise a means for tying up the straw, as it 
leaves the thrashing machine, by using a sheaf 
binder, and that this answers the purpose tolerably 
well. In this latter class of machine the tendency 
appears to be in the right direction—a simplification 
of parts and a reduction in weight. Messrs. Hornsby 
and Co. have adopted with some modification the 
method now used by the W. A. Wood Company 
of driving the reel. The arrangement is a 
very excellent one, as the position of the reel 
can be shifted without stopping the machine, 
by the movement of a hand lever. The endless 
chain which drives the binding mechanism passes 
over a pitched wheel, with a square sleeve in 
which the square end of a rod fits loosely. This 
rod extends across the machine to the reel spindle, 
which it drives by means of bevel gear, the bearings 
of which can be raised or lowered to adjust the 
position of the reel. The pitched driving wheel 
has a corresponding movement to accommodate 
that of the shaft. Messrs. Hornsby and Sons have 
also slightly simplitied the knotter, and in several 
ways reduced the weight of the machine by about 
2 ewt., an important advantage as regards draught. 
The W. A. Wood Company’s binding machine is 
practically the one that was shown at York. The reel 
driving gear is similar to that already referred to 
except that the pitched wheel is mounted in a fixed 
bearing, and the driving rod is provided with a 
universal joint. This firm has also simplified the 
knotting device, but in the machine exhibited the 
ordinary form is shown. There is no doubt that so 
far as this company is concerned, sheaf-binding 
machines have become a large success ; more than 
30,000 are in use by American farmers, and the 
machines now turned out may be regarded as of a 
standard type. Probably for the trials, by the 
Royal Agricultural Society at their next meeting, 
there will be considerable developments and im- 
provements. Meanwhile, although the use of this 
class of machinery is of limited application in this 
country, we notice that several firms are doing a 
large and increasing business with it abroad. 








ELECTRIC LIGHTING NOTES. 

Tue Corporation of Bury St. Edmunds will apply 
for a provisional order empowering them to lay down 
mains and plant, and charge for current supplied, and 
also to make agreements with companies and persons 





for supplying electricity. The Corporations of St. 
Helens and Bootle-cum-Linacre seek similar powers. 
The Telegraph Construction and Maintenance and 
the West London Electric Lighting Companies seek to 
have transferred to them the powers granted to the 
Edison Company by the St. James’s and St. Martin’s 
provisional order issued last year, and also powers 
to supply the parish of St. George, Hanover-square. 





The West Middlesex Electric Lighting Company 
are going to apply for a provisional order for the district 
under the control of the Fulham Board of Works. 
It is proposed to lay electric mains in Hammersmith- 
road, King-street, Broadway, Walham Green, Shep- 
herd’s Bush, Brook Green, Fulham-road, New King’s- 
road, the Grove, and the Cedars estate. 

We learn that Messrs. Faraday and Son, having re- 
cently supplied the Swan electroliers for the state- 
rooms, &c., of H.M.S. Orontes, are now making a 
similar class of fittings for the White Star s.s. 
Adriatic. The same firm has just completed the 
electric fittings for Mr. W. S. Gilbert’s house at South 
Kensington. 


The Westminster District Electric Lighting Com- 
pany have given notice of their intention to apply to 
the Board of Trade next session for a provisional order 
to supply electricity within the district of the West- 
minster Board of Works. The area comprises Vauxhall 
Bridge-road, Grosvenor-road, Horseferry-road, Vic- 
toria-street, Tothill-street, Queen Anne’s Gate, Bird- 
cage Walk, the Mall, Great George-street, the neigh- 
bourhood of the Houses of Parliament and the 
Government offices, Knightsbridge, Kensington Gore, 
Rutland Gate, Exhibition-road, and Prince’s Gardens, 
Suitable powers will be asked for carrying out the 
scheme. 

The electric lighting station at Brixton, which was 
established by the Metropolitan Brush Company, has 
been leased to Messrs. Clark and Co., who are now 
feeding forty-seven arc lamps and ten incandescence 
lamps from a forty-light Brush machine. They have 
discontinued the use of the greater part of the Brush 
lamps, and have replaced them by Clark and Bowman 
lamps, which give a very superior result, and will 
bear comparison with advantage with any lamps in the 
market. In an early issue we shall illustrate and describe 
these lamps in detail, and in the mean time we may 
briefly state that the carbon-holder has a positive feed, 
and isneverallowed todrop orslide. The feeding magnet 
is excited by a current sent into it by arelay, which has 
no other office to perform, and therefore responds most 
rapidly to any charge of resistance in the arc. The 
feeding takes place with great regularity at intervals 
of about fifteen seconds, and if it be assumed that the 
carbons waste 14 in. per hour, the extent of each 
movement will be the ;{; of an inch. The lamps are 
let to the neighbouring shopkeepers at a rental of ten 
shillings a week, and it is stated that a good profit is 
realised at these terms. 

The first ordinary general meeting of the Swan 
United Electric Light Company was held on Tuesday 
last. The chairman, Mr. J. S. Forbes, stated the 
business of the company had been chiefly in the 
manufacture of lamps, and that it was probable it 
would increase year by year. The attention of Mr. 
Swan and Mr. Sterne was being directed to further 
improvements, and it was tobe expected that they 
would derive great profits from this branch of their 
business. They would not be injured by their amalga- 
mation with the Edison Company, and on the other 
hand they would share in any benefit which might be 
derived from their patents. Owing to the novelty of 
the enterprise and the great competition of the gas 
companies, their progress in other directions had 
not been so great as would otherwise have been the 
case. It was a question whether they should not 
discontinue making detached installations at rentals. 
Some of those already erected had not paid, although 
they had been useful as advertisements, and it would 
be better in future to receive their value ‘‘ out and 
out.” Several areas in the metropolis had been 
secured for lighting districts, and the installation at 
Victoria Station was looked forward to with great 
interest, as it would prove whether incandescence 
lighting could be done on a large scale at a profit. 
The sum of 30,000/., which included the whole of the 
preliminary and other expenses, had been charged 
against the year’s profits, and had reduced them very 
considerably. The directors were at present playing 
a waiting game, and were watching to see in what 
direction they could develop the business with advan- 
tage. 








Numpirinc Navvigs.—The contractors on the West 
Shore Railroad, U.S.A., employ a large number of 
Italians, whose names they find it either too long or too 
difficult to pronounce. They have, therefore, adopted the 
system of distinguishing the men by numbers con- 
spicuously painted on their trousers, 
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HOWARD AND BOUSFIELD’S STRAW-TRUSSING MACHINE; SMITHFIELD SHOW. 
CONSTRUCTED BY MESSRS. J. AND F. HOWARD, ENGINEERS, BEDFORD. 
































At the Smithfield Show Messrs. J. and F. Howard . 


show a thrashin, 
attached to bin 
delivered. The trussing mechanism is mounted upon 
an axle with a pair of travelling wheels, and when in 
operation is hooked on to the thrashing machine at 
its delivery end, and is driven by a chain from the 
shaker spindle. The thrashed straw on leaving the 


machine with a trussing apparatus 


up the straw into trusses as it is | 


shakers passes between canvas conductors to the col- | 


lectors, which carry it forward and pack it against 
weighted levers until a sufficient quantity is a 


ected | 


to overbalance the levers. The binding mechanism is | 


thereby put into action, and two bands are drawn | 


around the truss and tied, after which it is dropped on 
to the ground ready for removal. 


The general characteristics of the truss-binder are | 


similar to those of the sheaf-binder constructed by 
Messrs. Howard, but there are variations in detail 
which are shown in Figs. 1, 2, 3, and 4 above. The 
straw is carried by the canvas conductors a a, and 
dropped on to the table 4 with its length perpendicular 
tothe plane of the paper. Four packers c, driven by 
cranks on the constantly revolving shaft d, rise alter- 
nately in pairs through the table and carry the straw 


against the upper endsof the compressing levers e. 


There are two of these levers centred upon a/| 


common shaft, and supported by the spiral springs /, 
which are adjusted to a given tension. When the 
weight of the straw overcomes the resistance of the 
spring the compressing levers descend, and put in 
action the train of wheels g, A, and i, which have 
been stationary during the packing operation, and 
then the knotting mechanism comes into action to tie 
the twine bands and finish the truss. The putting in 
gear of these wheels is effected as follows: 
constantly running shaft d is a pinion 7 (Fig. 1), which 


Upon the | 


can be connected to it by a clutch. This clutch is a | 


kind of latch which hooks itself on a projection of the 
shaft, when it is not held out of gear by a lever k, which 
can be placed so as either to meet or miss its tail at 
one portion of the revolution. This lever rides loose 
on a shaft, and has a projecting arm or spur standing 


upon the lever 7, which is raised whenever the com- | 


pressers descend. It therefore results that when the 
required quantity of straw is gathered the lever / 
rises, carrying before it the stop or trip lever i, and 
allowing the pinion j, with the rest of the train 
of wheels, to start into action and to rotate until the 
shaft i has made acomplete revolution. As soon as the 
binding commences the compressors need to be re- 
moved, and to render this possible the spring f, which 
is attached to one end of a bell-crank lever m, whose 
other end has a bowl o running in a path in the cam n, 
is lowered by the bowl o entering the eccentric part of 
the cam. 

Sometimes the presence of some tenacious kinds of 
weeds in the crop prevents the sheayes from falling 


| normal position. 








clear of the machine after they have been discharged 
from the binding mechanism, and causes them to hang | 
| on the compressing lever, so that it cannot return to its | 


In such case the trip lever would 
naturally set the wheels in gear again immediately 
the bowl o entered the concentric portion of the 


To prevent this a locking lever p is provided, whose 
tail p! always stands in the path of the lever /, except 






























































jaws, which then close upon it just before the hook 


completes its revolution. The lever w! is now moved 
by a cam path on the wheels v’, and the string issevered 


| by a knife, after which the knot is completed by the 
| string being drawn aside, so that the portion held by 
| the hook is dragged through the loop and pulled out, 
/cam, and before sufficient straw was accumulated. | 
forward, pressing it into a moderately compact mass | 


at one particular part of the revolution of the wheel j, | 
| when it is moved out of the way by the cam or tappet | 


q, and permits the series of operations described 
above. Inno other position, except the one shown in 
the drawing (Figs. 1 and 4), can the knottin 
chanism be set in action. This mechanism, which is 
of the Appleby type, such as was described by us on 
page,573, vol. xxxii., consists mainly of two parts, a 
knotched disc u? which holds the string during the 
tying of the knot, and a rotating hook v. The disc 
is driven by the shaft r, cam 7’, sliding bolt, and 
finger u, and pawl and ratchet uw. The hook is fixed 
at the end of a short shaft whose other end carries a 
bevel pinion 71, which gears with ajbevel wheel 7” 
provided with teeth on a portion of its circum- 
ference. The end of the twine is held by being 
passed in a zig-zag fashion through a notch of the disc 
u*, anda notch of a stationary plate behind it, and the 
straw is packed on to the string which lies in the fork of 
each compression lever. When the action commences 
the two binder arms or needles s (Fig. 4) rise encir- 
cling the truss and carrying the string around it and u 
to the knotting hook. The two parts of the string whic 
come from the sheaf pass horizontally through a 
oove in the lever w!, and over the bill of the 
ook. The hook commences to turn, and a loop is 
partially formed, and when the hook has made three- 
quarters of a revolution a cam at the side of it 
comes in contact with a tail-piece on one of the 
jaws, and opens it, and as the motion proceeds 
the portion of the string which is stretched between 


'the hook and the string holder comes between the 


me- | 


| 
| 
| 
| 





forming a knot. 

It is stated that the average cost of twine to bind a 
ton of straw is a shilling, and that this is no more than 
the cost of labour for making straw bands for the same 
— while the whole of the labour for trussing is 
saved. 


THE TELEPHONE IN Ratway Service..— So far as is at 

resent known, the first railway to substitute the telephone 
or the telegraph in its ordinary service is a little line about 
twenty miles long, in Wood County, Ohio. By this 
arrangement, the expense of skilled telegraph clerks is 
saved. 

A MANUvFAcTURING Mart.—The Central Pacific Railway 
shops in Sacramento make nearly everything required for 
working the line, from firebricks to locomotives. Here 
boiler-sheets are rolled, driving-wheels cast, ax'es forged, 
and pressure gauges manufactured ; the springs made are 
considered equal to those turned out by firms which make 
a speciality of the article; while the carriage furniture is 
complete and excellent. In short, theestablishment may 
be said to be self-supplying. 


Exectric Heap Licut In Bavarta.—A committee 
appointed to test the electric lighting apparatus for 
locomotives invented by H. Sedlaczek, of Vienna, 
has reported that on a cloudy night, the colour as 
well as the form of the signals could be distinguished 
at a distance of 800 ft. ahead. In passing stations, the 
vosition of the points could be distinctly seen. The light 
urned very steadily, and was not disturbed by the 
motion of the engine. It is so fixed as to turn anto- 
matically upon curves, and light the track. It was 
visible at a distance of 2} miles, and at a distance of 
800ft. from the lamp, small newspaper [print could be 
read by its light. 
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Tus form of wire rope, manufactured by Messrs. 
George Cradock and Co., of Wakefield, for ploughing, 
mining, and other purposes was first exhibited at the 
Derby Show of the Royal Agricultural Society in 1881. 
At that time no experience had been obtained with it, | 
but subsequent trials proved so satisfactory that the 
judges awarded the inventor a silver medal. The 
illustration of the rope, which we borrow from the 
official report of the Royal Agricultural Society’s 
Journal, clearly shows the new arrangement, as well as 
the ordinary mode of laying wire rope, and also the 
respective wear under similar conditions. Inthe Lang 
method the strands and the rope are laid in the same 
direction, while in the ordinary manner they are laid 
in — directions. By the former arrangement a 
much larger wearing surface is secured, and a corre- 
spondingly increased duration; for while in the | 
common rope, the area of bearing surface is so re- | 
stricted that the outer wires break, as shown in the | 
engraving, after a comparatively small wear, and | 
before the inner part of the rope is much strained, 
the strands of the Lang rope continue in a serviceable | 
condition until they are worn down too thin to resist 
the strain. The results obtained from the official re- | 
port show that about twice as much work should be | 
obtained from a Lang as from an ordinary rope, and 
the testimony of mine managers and others corroborates 
this. The wire generally used is 134 wire gauge, and 
averages a breaking strain of 125 tons per square inch, 
The breaking strain of the ploughing rope is equal to 
1850 Ib. 


WILDER'S CLIP PULLEY. 

In our notice of the Royal Agricultural Society’s 
meeting at York last summer, we referred to the in- 
genious arrangement of clip pulley designed by Messrs, | 
Wilder and Wilder, of Wallingford, Berkshire, and | 
shown on that occasion attached to a straw elevator, 
and to a well hoist. The latter application is also | 
exhibited at the Smithfield Show, and the pulley 
which forms the only special feature, is illustrated | 
by the annexed engravings. By this arrangement, 
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pivots, springs, and other attachments used for con- 
necting the movable parts forming the periphery of 
the pulley, are dispensed with, and the clips are 
simple castings so shaped as to fit between the discs of 
the pulley, and to have sufficient play to close over | 


and hold the rope. The sides of the pulley are plain | 
discs with grooved flanges running round them out- | 
side, and a gap by which the clips are introduced, is 
formed at one part of the periphery. Two of these discs 


are connected together with distance-pieces between 


| them, that allow room for the clip pieces to be intro- 


duced, ‘These latter are fitted in place in pairs, being 
secured by the flanges above referred to, the gap in 
the discs forming a convenient opening for slipping in 
the clips. When the circle of the pulley has been 
completed, the gap is covered by asuitable plate bolted 
upon it. In the drawings, Fig. 1 is a vertical section of 
a pulley, and Fig. 2 is aside elevation. Here AA 
are the discs, with the rim flanges P projecting in- 
wardly. The projections on the clips, which abut on 
and engage with each other, are shown at E. The dis 
tance-pieces between the discs are shown at F, and GG 
are the bolts holding the discs together. The gap 
plate closing the opening through which the clips are 
introduced is visible at I. This arrangement appears 
to be as efficient as it is simple, and will no doubt find 


| very extensive and profitable application. 


GALLOWAY’S PARABOLIC GOVERNOR. 

On the present page is an illustration of a new form of 
steam engine governor, called the sag governor, 
which has recently been patented by Messrs, W. and 
J. Galloway and Sons, of Knot Mill Iron Works, 


| Manchester. 


A heavy counterpoise is slotted at each side to a 


| parabolic curve, and is free to slide on a central 
| spindle, 


Two cylinders or rollers take the place of the 
balls in an ordinary governor, and work freely on links 
which are attached to a crosshead fixed on the spindle. 
The rollers rise and fall in the slots of the counterpoise 


| with the quicker or slower speed of the engine, and a 
| means is thus provided for 


praune the flow of 
steam. In the arrangement shown in our engraving 
a grooved collar and a bell-crank form the connexion 
between the counterweight and the throttle valve or 
expansion gear. Another plan is to carry a second 
spindle upwards within the main spindle, and trans- 
mit the rise and fall of the weight through it. 

It is claimed by the inventors that this governor 
gives the maximum of power in the minimum of space, 
together with practically absolute isochronism ; and 
that it can be run at any height with a variation in speed 
of not more than 1.5 to2 percent. Several of these 
appliances are at work in various parts of the country, 
and are said to have given highly satisfactory results. 
This firm appears to be fairly busy in the larger class 
of stationary engines for the manufacture of which 
they are well known. During a recent visit to 
their works at Knot Mill, we noticed in the erecting 
shop a pair of engines geared with spurwheel and 
pinion in the proportion of 24 to 1; they are to drive 
a rail-cogging mill, and are being made to the order 
of Messrs. Crawshay Brothers, of Cyfarthfa. The 
cylinders are each 40 in. in diameter and 5ft. stroke, 
the working pressure being 801b. These are to work 
in connexion with a pair of finishing mill engines re- 
cently delivered to the same firm, and which have two 
50 in. cylinders, and a stroke of 4 ft. 6 in. Be- 
side the former engines there were being erected a 
pair of vertical condensing blowing engines, which are 
intended for Bilbao. The two steam cylinders are 
each 40 in. in diameter, and the blowing cylinder is 
84in. in diameter, the stroke being 5ft. A similar 
pair of engines, excepting that the blast cylinders are 
o4in. in diameter, are being erected for the same 
works, and are to be used in Bessemer steel making. 
The blowing cylinders of both these pairs of engines 
are fitted with Galloway’s patented system of air 
valves. The drawings and specifications have been 
prepared, and the designs made for both engines, by 
Mr. E. W. Richards. Messrs. Galloway have also 
in progress three or four pairs of compound hori- 
zontal engines of a somewhat unusual design. The 
two cylinders are placed one above the other, and 
are inclined so that the connecting rods work on 





one crank-pin. One of these engines is being made to 
the order of a London firm, and a second pair, of 
sinaller dimensions, is intended for Lloyd’s paper mill 
at Sittingbourne. The cylinders are 20 in. and 34 in. 
respectively by 4 ft. stroke. The working pressure is 
90 lb. This pair of engines is to drive a rag machine, 
and will work beside the pair of compound engines 
which Messrs. Galloway yale supplied for the pur- 
pose of driving the machinery in the British Depart- 
ment at the 1878 Paris Exhibition, and which our 
readers may remember were purchased by Mr. Lloyd, 
together with the boilers, at the close of the exhibition. 








Two horizontal engines for the Health Department of 
the Manchester meee are also in progress in 
these shops, and are intended to supplement two 
pairs of engines already at work. There are several 
other engines and machines of various kinds in 
progress; a rivet-making machine, worked by a 
horizontal engine, to be shipped to Valparaiso, 
and a large lathe, being the most noticeable. The 
latter tool is for this firm’s own use. The headstock 
had recently been cast, and was being machined when 
we saw it a short timeago. The weight of the casting 
was 18 tons. 


NOTES FROM SOUTH AFRICA. 
To THE Eprtor oF ENGINEERING. 

Sir,—The satirist Juvenal, when residing in Egypt at 
the unjuvenile age of 80, commenced his 13th Diatribe 
thus: ‘* Which of us is unaware that mad Egypt bows 
down before a host of monstrous animals.” At the pre- 








sent dolorous time, we are, despite our disposition to 
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follow Mark Tapley, compelled to sing a dirge over the 
depleted condition of the colony, which has incurred 
heavy penalties by bowing its neck to a party of monstrous 
blunderers, whose actions are denounced by the bulk of 
right-minded men, as the machinations of reckless 
schemers and plunderers. As in Victoria—during the 
administration of the Berry Ministry—the progressive 
and truly conservative section of society, is seriously 
alarmed by the wild legislation, now a ‘‘ fait accompli ;” 
and as for the mercantile and professional men, they 
apprehend the direst consequences from the unfair pres- 
sure of taxation. 

Our late Premier, J. Gordon Sprigg, says the good ship 
Cape Colony is close to the rocks of financial ruin, and 
demands explanations touching the bewildering behaviour 
of the Government, so that menaced mischiefs may be 
averted. Unfortunately the Cabinet is supported by a 
bucolic, brandy-making, unreasoning majority, which 
manifests a stolid hostility to the intelligent eastern wing 
of the House, and is regarded as the pliant tool of the 
Africander Bond section, which would like to annihilate 
the ascendancy of the European element in South Africa, 
especially since it has been so strongly encouraged by the 
passive attitude of the English Cabinet, towards the 
outrages and encroachments of republics and renegades 
on our northern boundaries. Such cold, cruel, and 
cynical conduct may be fraught with momentous con- 
sequences, for we already hear of the Dutch Boers in- 
triguing in Zululand, which has been converted from a 
scene of peace, into a zone of conflict, terror and carnage 
with the possibility of again requiring the presence of an 
army of occupation to effect a futile restoration. 

Basutoland and Pondoland are also far from being 
happy or settled, and a deputation from the latter is to 
proceed to England. <A little drastic medicine of the 
Bismark kind, would probably give the best solution of 
many African difficulties, and then navvies and railways 
could complete the cure. The latter are also much liked 
by the natives, and the kindly Yorkshireman is highly 
appreciated by the Fingo, Zwazi, Zulu, or Basuto workman. 
Amid these menacing, dismaying, black clouds we may 
discern some bits of silver lining here and there; and it is 
plain that the silver of the commercial cloud must be 
found on the ground. In Kaffraria especially the farmers 
have learnt the lesson, and have not only held many 
congresses at country hotels, but fenced freely, fed artifi- 
cially, and irrigated considerably ; so that progress in the 
most ancient art of agriculture exhibits far more science 
than in 1873. Advance is made amid much sorrow and 
suffering from the havoc inflicted by drought, thieves, and 
official apathy, but still great changes are visible; and it 
is shown that American windmill pumps can lift 2000 
gallons hourly to 70 ft., that fenced land reduces theft, 
and can sustain thrice the usual number of cattle, and that 
by hand-feeding, lambs can be saved, and cattle persuaded 
to fill up the pail. 

Cultivation also improves, and the three-furrow ploughs 
of Ransomes, Howard, and Hornsby are becoming 
common, whilst expensive machines can be found in 
many places. Owing to increased cultivation, the de- 
mand for seeds has been great this season, and the soil is 
answering liberally to the calls and assiduity of the 
plougherand sower. The natives are as usual behind, but 
the thrifty German farmers plough as soon as possible, 
and when rain falls, their lands are sown. Inthe Breid- 
bach and Izeli valleys their crops look well, whilst Kafir 
maize-fields have the stalks still standing. Stock farmers 
are doing well in Kaffraria, as fencing develops pastures 
and reduces diseases. Enterprising intelligent men inspire 
their neighbours, and are able to give valuable and prac- 
ticable advice. Mr. Fain, of Cathcart, has afforded 
striking information upon the economy and profit of 
artificial feeding, and ensilage will shortly be tested in the 
district. 

What is now much wanted is an easy means of reaching 
consumers with farm produce, but the railways are of 
little service in this direction, and are the theme of uni- 
versal censure and ridicule. In Natal they afford amusing 
cartoons for the comic papers, especially in the weak 
viaduct department and the sluggish pace. When con- 
trasted with the work of the Zealandian lines, so well de- 
scribed by Mr. Marten, F.R.G.S., in the English 
Mechanic, there is no wonder that many of our skilled 
mechanics are hieing to Auckland, Otago, and Inver- 
cargill. In the Australasian we see frequent letters de- 
scribing the grand growth of our friends in ‘‘ Greater 
Britain,” and we see thousands speeding past our shores 
to swell the triumphs of the Saxon race, and to live in 
peace and plenty. With a firm government, untrammelled 
by English fanaticism, a progressive policy, opening of 
coal mines, easy railway rates, and ample irrigation, this 
country might almost rival New Zealand, but we lack 
cohesion and self-abnegation, so are kept impoverished and 
degraded by the intrigues of the Western party, mostly 
interested in selling an untaxed quantity of badly pre- 
pared wine and brandy. 

The Kimberley people and natives working the mines 
have supported a Bill to suppress the sale of liquor within 
a radius of five miles, but the Government gave Mr. 
Robinson no assistance, and it fell through ; so hundreds 
of blacks will continue to fall victims to the ravages of the 
poisonous Cape compounds, which are said to have caused 
half the troubles of this luckless colony. The Irrigation 
Commission has issued its report, and already the magni- 
ficent Van Wyk’s Vley approaches completion, and will 
hold more than the new Birmingham reservoir, and about 
equalto Vrynwy. On the other sites a second Thirlmere 
might be impounded, but our funds cannot bear the 
burden of the masonry rampart. We may, however, 


follow the ideas of our Australian cousins about the 
Darling, and construct weirs on the Sunday’s River, so 
as to provide sluices at many points. 

There is no talk of canalisation, but it is affirmed that 
long sections of the Orange and Vaal might be easily 





made viable for the light craft which traverse the 
Murray. The gravels of the Vaal also hold diamonds, 
and might pay for dredging and washing on a compact 
economical vessel. Since the adoption of the searching 
system, and the wearing of special uniforms, the finds of 
the Diamond Company have vastly improved, whilst it is 
probable that the sinking of many shah, on the plan of 
Mr. Jones, will dispense with lifting huge masses of 
fallen reef. The leading companies have now large stocks 
of ** blue” hauled, and the prospects of Diamondopolis im- 
prove steadily. Jagersfontein reports frequent fine gems, 
and the famous ‘‘ Porter Rhodes” Koh-i-noor is said to 
have been unearthed there. The gigantic stone recently 
discovered resembles an oyster in form, and is a sort of 
hybrid, being half of a blackish tint. It is valued at 
about 3000/. 

As the railway now extends from Algoa Bay to Coles- 
berg, it is easy to reach Kimberley, the Free State, and 
the Goldfields, from this port; whilst the tedious dusty 
Karroo is avoided by the more interesting eastern route. 
According to a Cape analyst, the Worcester gold mines are 
not likely to pay for the shafts, but it is barely possible 
that fair quartz may yet be struck. Several parties 
are working. As for Transvaalian reefs, they appear to 
be well worth crushing, and the latest news are encourag- 


ing. In a few weeks we look for reports of stamping 
operations. Ox wagons from Durban have been sent by 


the s.s. Zulu to Delagoa Bay, for the Portuguese autho- 
rities, and the Roslin Castle is soon to touch at that 
spacious port, which in English hands would become 
another Bombay. In Natal, the harbour works advance 
steadily, and at an outlay less than one-fourth of 
the estimate quoted by Sir John Coode. Already 
signs of an improving channel cheer the corpo- 
ration, and a fleet of London steamers now enter the 
harbour, with little delay, whilst several twin screws 
convey sugar from estates within 100 miles, with 
celerity and economy to the point of shipment. By the 
Limpopo, heavy machinery was landed for the Central 
Mill, Mount Edgecumbe, and an output of 3000 tons is 
expected this season. The strontia process of treating 
molasses attracts attention, and if beet is grown in the 
colony may be adopted. The Queenstown district seems 
eligible for sugar beet, owing to the coal mines, rich soil, 
irrigation, and good site for distribution of the manufac- 
ture. The Aliwal Railway now yuses Cyfergat coal 
freely, and Mr. Filney has adapted the locomotive grates 
to suitit. At East London, there is a steady expansion 
of facilities, a fine paddle tug Buffalo being expected, 
which will handle a flotilla of improved cargo launches 
= ana gamed completion, and make the fourth paddle in 
the port. : 

It is reported that Handyside and Co., of Derby, are 
prepared to build a great cantilever bridge over the Buffalo, 
on the same lines as that which their agent, Mr. H. 
Parker, is erecting across a deep gorge in Albany, with a 
height of 180 ft. and a breadth of 16ft. A plan of this 
noble structure has been shown in our Chamber of Com- 
merce, and described in a Grahamstown paper. It is 
well protected from wind. Delay has occurred on the 
Port Alfred line, owing to a vessel with sleepers and 
locomotives from Grimsby, having been blown away from 
the Kowie, and put into Mauritius disabled. Messrs. 
Cottrell, Hopkinson, Chettle, Begbie, and Pauling, are 
engaged on the work, which has , mo recently inspected 
by R. Elliott Cooper, C.E., London, the engineer of 
the Cape Central Railway: from Worcester towards 
Swellendane, which invades a fair and fertile country 
divided by the broad Brede River, and suitable for 
immigrant farmers. On the line of the Port Alfred 
Railway, there are banana and pineapple gardens, and 
cotton is again being grown in the warm valleys. The 
new Bishop of Grahamstown (Webb) encourages British 
invalids to try his diocese as a winter resort, and we can 
cordially advise a trial of Port Alfred, Bathurst, and the 
city, which possesses many agrémens of modern life, and 
is within forty miles of the ocean and a lovely navigable 
river. As the cathedral stands 1700 ft. above sea level, 
the line is on the rise nearly throughout, but by increas- 
ing the mileage a trifle, easy gradients have been secured, 
with only a single heavy cutting and great bridge. There 
are 2000 sleepers per mile, and the steel rails are 42]b. 
the yard. A!l the locomotives are from the Hunslet Com- 
pany, Leeds, and give great satisfaction, making plenty of 
steam, and keeping out of the shops under severe strains. 
Mr. Begbie is locomotive superintendent, and is intro- 
ducing an improved type of axle-box. His marine 
training renders him very useful to the post. 

The great tidal wave, developed at Anjer Sunda Straits, 
or near the Navigator Islands, had marked effect on this 
coast, going fourteen miles up the Umzimvubu, slightly 
mending thebar at East London, and causing great fluctua- 
tion in the tide gauge here, the automatic register showing 
much oscillation for several tides. The scale has been 
exhibited before being sent to London. No storms have 
occurred here like those reported from Switzerland, 
Russia, Iowa, Michigan, and Lake Erie; but an unusual 
rain has fallen in Namaqualand, which is near the new 
German settlement of Angra Pequena, Walvisch Bay. 

Owing to the heavy monthly loss on the paddle tug 
ordered for this bay by the Harbours Board, contrary to 
experienced advice, it is intended to sell her if possible to 
the Portuguese, as other ports show a partiality for twin 
screws like the Lady Wood, Churchill, and Somtseu, 
all fast, handy, and profitable. 

As it is considered a scandal to import so much flour, a 
local company is erecting a mill with the latest German 
and English rolling apparatus. The Galloway engines 
and boilers will soon arrive, and will exert about 140 horse- 
power, with imported coal. 

Owing to the paralysing political influences, and the 
slack season for wool, the mail-ship Hawarden Castle left us 
without any wool, med getting about 400 bales of mohair 
and skins, along with the usual contingent of feathers, The 











Angora goat is now established in Australia, and itis said 


that ostriches thrive there, and alsonear Buenos Ayres. We 
should not be surprised to find them in Florida, when the 
ship canal has drained that country, for they are hunted 
near the Gambia, and also in Loanda and Benguela, 
The Madagascar trouble has caused a great advance 
in beef, and the Queensland Freezing Company might 
singe by a despatch of cold carcases to Mauritius, 
by the Fiado, instead of to Java or Calcutta. The 
splendid steamer Moor has also left for Southampton 
with such a sorry show of produce that the colony 
applauds her owners for their prudence and courage in 
sending a portion of their fleet to “‘ Old Virginny’s shore,” 
where full freights can always be secured, and a growing 
passenger traftic be promoted, by a first-class service on a 
pleasant route which avoids monotony and disagreeables, 
As atide of cultured, business, and sporting travellers 
are now stepping westward, the Union Line from Liver- 
pool to the Chesapeake ought to be well patronised. Men 
of muscle will also be attracted to the forests, railways, 
and mines about to be opened in West Virginia, North 
Carolina, and East Tennessee, where food is cheap and 
work abundant. In this colony thousands cannot find 
employment, yet married men continue to arrive to swell 
the distress, although discouraging accounts have gone 
home for many months. 

A writer says: ‘‘O tristesse! C’est dans ton école que 
la sagesse instruit le mieux ses disciples !” and we hope 
that the pains and penalties now afflicting us will not 
only compel more attention to the soil, but also insure 
reform in constituencies, so as to purge the Parliament of 
pernicious adventurers, Officials throughout the colony 
take their cue from the contemptible Administration, and 
some magistrates have become most irregular in their 
duties, whilst others are bullying and offensive, it is said, 
A physical cata¢lysm at Cape Town would be welcome, 
for then Government might be shifted to King Williams 
Town or Queenstown. Formerly Grahamstown was the 
military head-quarters, and there are many objections to 
the nest of corruption under Table Mountain, where 
trusted Eastern men lose convictions, reputation, credit, 
and courage by cajolery. 

Just as calceolarias cannot be reared at this port, it is 
possible that political honesty exists under difficulties on 
the Cape peninsula, where many things are done ab- 
normally and awry, besides badly-planned docks, ricketty 
tram lines, and a railway stopping short in sight of an 
important naval rendezvous and noble bay. The money 
wasted on a station with an absurd unfit name, would 
have covered the balance of surface construction, but Mr. 
Merriman is famous for whims, as he is credited with 
diverting the Grahamstown Railway to the tune of an 
extra million for thirty miles of mountain climbing, with 
permanent loss in the difficult working. Complaints are 
now arising about the ‘‘ Joy” valve gear, as the dust and 
grit damage it seriously, and at Cape Town some engines 
have been altered to the old link motion. We have also 
details of Stevens’s American gear. which is fitted to a 
monster locomotive shown at Chicago, El Gobernador, 
of 96 tons, for wheat trains. Mr. Webb’s compounding 
plan is under consideration by Mr. Tilney at East Lon- 
don, who will soon have locomotives running nearly 
240 miles from Panmure, over a broken, trying, but pic- 
turesque country, which often suggests Llanwrst and 
Festiniog. No further steps have been taken regarding 
the Oudtshoorn and Knysna line, but all the landowners 
press for its construction, and will support a private com- 
pany. This year double the usual wheat area has been 
sown, and fruit and tobacco are largely produced. It is 
thought that coal can be struck in the district, which 
abounds in strong springs and fine spruits, suited for 
trout. 

Irrigation gives enormous returns already, and the 
country rivals Tyrol and Piedmont. The Cape Central 
Railway will probably intersect this division on its way to 
the Midland line, vid Willowmore; giving a through 
service to Cape Townand greatly promoting the fruit, 
skin, mohair, and feather trades. The streams also : uit 
for turbine grist mills. 

A large trafticfrom the Free State passes Oudtshoorn, and 
wood being plentiful, the fertile straths might be avail- 
able for producing beet for sugar making and cattle fatten- 
ing to supply the great demand of Port Elizabeth. 
Cattle killed at the Knysna, on the Libau plau, and 
partly refrigerated, as at the Baltic port, would reach this 
bay in twelve hours’ easy steaming, and be stored in a cool 
shed, where ice is now made. ‘The same vessel might 
also bring forage, grain, timnber, tobacco, feathers, and 
hides, along with passengers, at easy rates. <A refrigerat- 
ing abattoir and suitable twin-screw would be covered by 
10,000/., ready for work. 

The diplomatist, Baron Hubner, has made a tour as far 
as Natal, and before leaving the Cape for Australia, per 
Lusitania, made a pleasing speech at a musical meeting, 
where he expressed great content with the prodigious 
progress that had been made on this coast within the last 
thirty years. The baron spoke English, and was decidedly 
humorous. 

Our many Teutons are pleased with the despatch of a 
German squadron to China, anda strong feeling pervades 
the colony respecting the piratical conduct of the French 
in Madagascar; so that the conflicts in malarious 
Tonquin are somewhat gratifying, for we agree with the 
Americans in thinking that ‘‘le jeu ne vaut pas la chan- 
delle” on the Songkoi river. Our Mauritius exchanges 
complain of the high tariffs of the ‘‘ Messageries” line 
to Australia, but the company has decided to augment the 
fleet by three more ships. About Lydenburg trade is 
mending ; asaw-mill is amazing the Kafirs, and very rich 
quartz is reported at Berlin Farm. Travel to the Trans- 
vaal is tedious and costly, and the Chicago Aérial 
Transportation Company has not yet extended operations 
here. Perhaps Colonel McMurdoch will give them a lead. 
A high-level water service is projected at Durban, from 
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the Umbilo Valls, which would enable turbines to drive 
dynamos. The ‘‘'Tower” spherical engine is, however, 
attracting attention by its compactness and simplicity, 
and may suit where fuel is cheap. Two electrical com- 
panies are now operating at Cape Town, and Uitenbage 
is discussing the improved illuminant, which is so satis- 
factory at Pesth, Munich, and Vienna. The s.s. Marsala, 
Takapuna, and Tongariro have coaled at the Cape and 
proceeded to Australia. The latter have incandescent 
lamps. John Elder and British Queen have also pro- 
ceeded to the same ports. About 100 miles from Cape 
Town borings are being made to test the plumbago de- 
posits, of which we have seen samples of inferior grade. 
The reports of coal were wholly untrue. Near the 
Keiskamma, a deposit of hydraulic lime has been found, 
which hardens in water. It may be tested on the East 
London Harbour Works. We propose also to make cement 
near this port. 

Our Chamber receives the Canal Gazette, and the 
members take some interest in the great cuts in progress, 
and within a measurable distance of execution. The pro- 
ject of Captain Molesworth, R.N., to utilise the Jordan 
Valley, is much liked, as Jews abound in this colony, and 
would be delighted if the fog siren sounded near Salem and 
Bethlehem. 

We watch the march of cholera towards Europe and 
note the proposal to place European forces at Mecca, and 
to prohibit the pilgrimage this year. If cholera germs 
fell in the sodden slums of Cape Town fearful havoc 
wight follow, according to our clinical students. The 
Malays also bring bottles of holy water from the risky 
reservoir in the Kaaba, and they don’t improve in transit 
through the tropics. We observe the precautions 
advised by Professor Pasteur at Paris. Public works 
advance here, and the screw pile jetty has about twenty 
bays completed in a most substantial manner. As they 
advance traffic seemsto retreat, and the mail services suffer 
seriously by the calls of London steamers from Natal, 
which engage produce at reduced rates. In a year or two 
these vessels may get tea cargoes, as Natal is planting the 
Assam shrub freely, and her coolie population may come 
in handy. Machinery for rolling and firing the leaves has 
also been received. The cacao tree may also be tried, 
and the ‘‘ yerba” of Paraguay, along with the date palm. 
Troops are afresh stationed at Etchowe, and orders sent 
to Cetewayo to appear. Fighting is also prevailing in 
places. Umquiliso, the Pondo chief, has killed a man 
and two sons for witchcraft, the victims resisting with 
firearms. Had the British Government sent a fighting 
general to Basutoland, these atrocities might long since 
have been abolished, with witch doctors and other 
diabolical institutions of superstition, but the intrigues of 
pseudo-philanthropists and vacillating statesmen pre- 
vailed. Happily the country possesses an immense in- 
herent vitality, and seems to rally periodically, like the 
fabulous phoenix, so the motto may again be ‘ Re- 
sirgam.” 

Just now, Nature is generous to a long-suffering and 
patient people in distributing rain ; so we hear of heavy 
cereal crops ripening on the coast lands of Alexandria, 
which is well forested, and attracts sea fogs. 

Our badly-taught British ancestry took hearty interest 
in ‘‘ dykes and pikes,” but the Dutch of Africa care for 
little that benefits the country or posterity. We are, 
however, talking of a Ministry of Agriculture and In- 
struction, so as to deal with rinderpest and kinderpest, 
both serious evils. 

An unroofing gale has desolated Kimberley, doing much 
injury. 

Professor Hutcheon has exterminated the epidemic 
among angoras, and it now dealing with fluke among 
sheep, and the Strongulus worm in ostriches, which is 


infectious, for a skilful breeder of birds on the Zwartkei | 


has recently lost 150 bipeds, by getting a lot of infected 
ones from a Cradock farm. He advises liberal use of salt 
and green food and will issue a special report which will 
be reproduced by our ‘‘ Sporting Calendar.” Hereford 
cattle have come to Natal, and the Pretoria has landed 
four choice bovines here this week. Our hippic meeting 
near the local training stable (Kelly’s) at Walmer, is 
husy preparing steeds of mettle for the coming events. 
The Victorian horse, Little Jack, came to Mauritius by 
the French s.s. Natal, but we do not know if he 
is to visit our sporting circles. We are expecting the 
s.s Anerley from Foochow with tea, and the E. J. 
Spence, for Adelaide, offers passages to that port at 12/. 
per head. 
Yours, &e., 
P, FRANCE. 
Algoa Pay, September 21, 1883, 


Stupenpous HoistinG Macuinery.—The Glasgow 
Herald, of the 8th inst. says: ‘‘ The new steam shearlegs 
which have been constructed by Messrs. James Taylor 
and Co., of Britannia Works, Birkenhead, for Messrs. 
James and George Thomson, engineers and shipbuilders, 
Clyde-bank, have during the past few days been tested 
by weights varying from 50 tons to the maximum of 
120 tons, and have stood the test in a most satisfactory 
manner. These are among the largest and most power- 
ful of their kind yet made for Scotland, the two front 
legs being each 108 ft., and the back leg 145 ft. long, whilst 
the screw on which the back leg travels is 47 ft. long and 
9$in. in diameter. The engine has two cylinders 22 in. 
in diameter, with 18 in. stroke, the barrel for lifts over 
50 tons being 5 ft. in diameter, and for lifts under 50 tons 
3 ft.in diameter. Instead of using chain for purchase, 
wire rope of special manufacture has been employed. 
No less than 700 tons of concrete have been used in 
forming the foundation. The hoists made for Portsmouth 
Dockyard in 1874, were 140 ft. high with the back leg 
170 ft. long, reaching 40 ft. over the quay wall. 





KRUPP AND ARMSTRONG GUNS. 
To THE Epitor oF ENGINEERING. 

Sirr,—In No. 935 of ENGINEERING, edition of the 
30th of November, you print a letter on the ‘‘ Krupp and 
Armstrong Guns,” bearing the signature “ Artillerist,” 
which letter contains a charge against me. 

This letter is the translation of a circular in French 
language, which has been widely distributed in St Peters- 
burg, bearing the signature ‘‘ Edward Sydney Schweder, 
Agent de Sir W. G. Armstrong, Mitchell, and Co.,” and 
must therefore be considered as a circular emanating from 
Sir W. G. Armstrong, Mitchell, and Co. 

I now beg to submit that my statement respecting the 
results of my guns is completcly justified and clearly 
borne out by the following facts. 

1. In the Table I., which is taken from my report 
No. XLVII., I have used for comparison the results of an 
Armstrong 12-in. gun which were known to me, though 
not yet published, and which have not been published 
till the publication in ENGINEERING of the 30th No- 
vember, 2. In Table II. “ Artillerist” gives figures for a 
30.5cem., which does not exist at present, of which I could 
not have any knowledge and which I therefore could 
not draw into comparison. ‘“‘ Artillerist’s” concluding 
paragraph : 

**Are such statements based upon evidently unfair 
comparisons worthy of Mr. Krupp’s renowned gun fac- 
tory 7’ implies therefore an unjustifiable reproach. 

I should not like, however, to content myself with its 
refutation, but also prove by the following that the figures 
given by ‘‘ Artillerist” in Table I]. of the performance of 
the Armstrong 12-in. gun of 35 calibres length cannot be 
correct. The Armstrong 12-in. gun given in Table I. ob- 
tained the favourable resultsonly by employing the German 
brown prismatic powder, which is the same powder used 
by me and which I have brought by my artillery trials to 
its present development and perfection. 

For the comparison it must therefore be taken for 
granted that in both guns this superior class of powder is 
employed. 

Furthermore, it must be assumed that both guns have 
the same maximum pressure, as otherwise (as is shown 
by my report No. XLVII.) for my gun a higher velocity 
must also be accepted. 

Under these obvious suppositions ‘* Artillerist’s” figures 
of the ,Armstrong gun as given in Table IIJ., are im- 
possible. 

He states that in the Armstrong 30.5 cm. gun of 
35 calibres length each kilog. of powder gives 45.75 mt. 
of vis viva, whilst the Krupp gun of the same length 
attains 45.71 mt. 

That is impossible, (1) because Armstrong employs a 
lighter projectile, and (2) because the greater charge 
which he wants to employ requires a larger space of com- 
bustion, and therefore the expansion of the gases must 
be less in his gun than in Krupp’s. 

According to the experiments executed by Krupp 
(Report 47), the utilisation of the powder decreases con- 
siderably when the weight of projectile is reduced. With 
a weight of projectile of 330 kilogs. for instance, the utili- 
sation of the powder was 94 per cent. less than with the 
weight of 455 kilogs. It must therefore be presumed that 
with Armstrong’s projectile weighing 363 kilogs. against 
Krupp’s projectile of 455 kilogs. the utilisation of the 
powder (always presuming it to be of the same good 
quality) will be about 6 per cent. lower. 

Further, the charge of 162 kilogs. of powder in the 
Krupp gun had at its disposal per kilog. a volume of 
space of combustion of 1.09 dem*. Into the same space of 
combustion it is therefore impossible to bring 181.4 kilogs. 
of powder. The space of combustion must be larger. 
According to the design of the 12 in. Armstrong gun in 
the ‘‘ Spanish Artillery Journal” of April, 1883, the space 
of combustion of the latter gun is 215.9 dem*. This space 
is sufficient and quite proportionate for a charge of 
181.4 kilogs. This charge will produce in it (always the 
same superior powder presumed) the same gas pressure 
as the 162 kilogs. in the experimental Krupp gun. 

While according to this the coeffiaent of expansion in 
the Krupp gun is 4.33, the same in the Armstrong gun is 
reduced to 3.52 in consequence of the enlargement of the 
space of combustion. This reduction has for result a 
diminution of 12 per cent. in the utilisation of the powder. 
There is therefore (equally good powder presumed) in the 
Armstrong gun a lesser powder utilisation of 12+6=18 
per cent. to be expected than in the Krupp gun. Asin 
the latter an energy of 45.7 mt. per kilog. of powder 
was obtained, in® the Armstrong gun only 37.5 mt. 
can be expected. For a charge of 181.4 kilog. this cor- 
responds to a total energy of 6800 mt. against 7400 mt. 
total energy as obtained in the Krupp gun. 

Under the above-mentioned conditions the Armstrong 
gun is therefore still 9 per cent. inferior in its effect against 
armour, &c., to the Krupp gun. It is still be considered 
that the new Krupp guns of 35 calibres length weigh only 
48,550 kilog., not 49,200 kilog., the weight of the experi- 
metal gun. 

Already, years ago, Armstrong has produced the same 
30.5 cm. gun of 35 calibres length in Spain on paper, 
but has never, that Iam aware of, made such guns till now. 
It would appear, therefore, to be difficult for Armstrong 
to make guns of this length. For that reason he is 
obliged, in oraer to attain approximately the velocities of 
the Krupp guns, to considerably increase the charges. 

Totally-setting aside the greater costs caused thereby, 
these short guns have the disadvantage that they strain 
the ship’s decks and bulwarks considerably more than 
the longer Krupp guns. This has been shown in a very 
striking manner by the experiments of various artilleries, 
who were agreeably surprised that notwithstanding the 
heavy charges, these Krupp guns strained the decks and 
bulwarks still less than the short guns of former con- 
struction with smaller charges, 





It results from the preceding, that for his comparison 
** Artillerist ” has used figures that cannot be correct if 
Krupp’s figures are valid, and these are so, being taken 
from the results of trials, while the figures given of the 
Armstrong gun are imaginary and wrong. 

The figures quoted by me have been found by a method 
of calculation derived from experiences, and proved to 
be correct by the results of repeated experiments. They 
lead, besides, to another conclusion, i.e., that it is incon- 
venient to go beyond certain dimensions of the space of 
combustion, consequently beyond a certain expansion of 
the powder gases. 

When we suppose, namely, equal weights of projectile, 
the energy of the projectile in the Krupp gun would be 
162 x 45.7=7403 mt., and in the Armstrong gun 181.4 
0.88 x 45.7 =7297 mt. 

Consequently, and notwithstanding the difference in 
the charges, the energy of the projectiles in Armstrong 
guns would be approximately the same as in the Krupp 
guns, whereby it follows that the Krupp construction is 
the more rational, as it attains the same effect with a 
smallercharge. The two 30.5 cm. guns furnished by 
Armstrong to Spain give an instructive example for the 
correctness of the preceding conclusion. 

It has been calculated above that the Krupp 30.5 cm. 
gun of 35 calibres length has 9 per cent. greater effect 
than the Armstrong gun. It was tacitly presumed that 
the effect against armour is in direct proportion to the 
total energy. This is not exactly the case, inasmuch as, 
according to the executed experiments, the lighter pro- 
jectiles as employed by Armstrong show about 10 per 
cent. less effect than the heavier Krupp profectiles, the 
same high class material being understood for both. 

Besides, for the comparison of the effect of both guns it 
must be taken into consideration that the lighter pro- 
jectile loses its energy quicker than the heavier projectile. 
In this direction the proportion is the following : 














; Vis Vira of the Projectile of Proportion of the 

Distance.| Armstrong’s | rupp Two Vis Vive. 
30.5 cm. Gun of 35 Cal. Length. 
metre-tons Armstrong. Krupp. 

0 7 0.918 1 
500 0.903 1 
1000 0.890 1 
1500 0.877 1 
2000 0.862 1 
2500 | 0.848 1 


While therefore the vis viva of the projectiles of the 
Armstrong gun at the muzzle is 9 per cent. less than that 
of the Krupp gun, this difference at 1000 m. rises 
already to 11 per cent. and at 2500 m. to 15 per cent. 

If now one takes into consideration the 10 per cent. of 
less effectiveness of the light projectiles, one may expect 
for the Armstrong 30.5 cm. projectile at the distance of 
1000 m. 20 per cent., and at 2500 metres 235 per 
cent. less effect than for the Krupp projectile. 

IT am, Sir, yours obediently, 
FRIED. Krvpp. 
Essen, December 8, 1883. 








THE ELECTRIC LIGHT AT THE GAIETY 
THEATRE, GLASGOW. 
To THE EpiTor or ENGINEERING. 

S1r,—Referring to the description of the lighting of this 
theatre with the electric light, we notice that it has been 
omitted altogether to state that the work was carried out 
entirely by the Jablochkoff Electric Light and Power 
Company, and as the result of the recent trial proved the 
installation to be throughout a perfect success, it may be 
interesting to your readers if we take this opportunity of 
stating how it was conducted. 

The installation consists of 280 incandescent lamps of 
20 candle-power each, three Jablochkoff patent arc lamps 
of 800 candles, and nine Jablochkoff patent arc lamps of 
400 candle-powcr. Around three tiers of the auditorium 
are placed 40 incandescents, in the pit 16, corridors and 
gallery have 12 lights, main entrance 30, the smoking, 
crush, and refreshment-rooms employ 26, the dressing- 
rooms, green-room, and offices a further 16, while upon 
the stage are 40 as foot-lights, with also four battens con- 
taining 24 lights each. 

Three of the large type (800 candle-power) of arc lamps 
are placed in the centre of the ceiling, one in each of the 
four docks of the stage, and the remaining five are outside 
of the theatre. 

The motive power is obtained from two Marshall 
16 horse-power engines of the semi-portable type, which 
diive one alternating Gramme dynamo machine, con- 
nected up for a quantity current to supply the incan- 
descent lamps, and two Jablochkoff dynamos (size B) 
supplying the current to the are lamps. 

Arrangements are perfected whereby the lights in any 
circuit can be independently lowered or raised at pleasure. 

We believe this is the first instance, in this country, of 
the lighting of a theatre by both are and incandescent 
systems at once. be 

T am, Sir, yours truly, 
Fras. R. REEVEs, 
Secretary and General Manager. 
1, Great Winchester-street Buildings, 
London, December 12, 1883. 








Fiat Top Coat Recion.—This is a part of the Allegheny 
coalfield, which is admitted to be one of the richest in 
the world, and furnishes, at different points, almost every 
variety of coal known, from anthracite tocannel. ‘‘The 
| great vein” at Flat Top is 12 ft. thick, of which 9 ft. are 
| one mass of pure coal, almost entirely free from slate and 
| sulphur, 
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Amoncst the most successful engines fitted in the 
commercial marine of late years are those of the pat- 
tern so widely known as the ‘‘ Holt” type of engines. 
These engines, which were designed and introduced by 
Mr. Alfred Holt, of Liverpool, are of the compound 
tandem class with but one crank, and they are pro- 
vided with a flywheel. As constructed by different 
makers their details differ slightly, but in all essential 
features they are alike, and they are distinguished by 
the fewness of their parts and by their simplicity 
generally. In the two-page engraving published with 
our number of the 30th ult. we gave illustrations of a 
good example of the Holt type of engine constructed by 
Messrs. Scott and Co., of Greenock, and this week we 


give another two-page engraving and illustrations on | 
| wards to the low-pressure piston as shown in Fig. 1 


/and Fig. 5. 


the present page and pages 541 and 544 showing various 
details. Eleven sets have been made by Messrs. Scott 


of the particular pattern we illustrate, the latest having | 


been fitted to thes,s. Teucer, Orestes, Laertes, Cyclops, 












































and Bellerophon, all of which vessels were also built 
by Messrs. Scott. The Teucer, we may add, isa vessel 
314 ft. in length, 35 ft. in breadth, and with a depth 
moulded of 26 ft. 9 in. 

Referring to our illustrations it will be seen that the 


engines have one high and one low-pressure cylinder | 
placed tandem fashion, the former being 244 in. and | 


the latter 56in. in diameter, while the stroke is 
4ft. 3in. Neither of the cylinders are steam-jacketted, 
and the high-pressure cylinder is mounted directly on 
the top cover of the low, the lower end of the high- 
pressure cylinder being cast solid with it. The high- 
pressure piston has a single rod passing out through 
the top cylinder cover and connected to a crosshead, 
from the ends of which two piston rods extend down- 


On its underside the low-pressure piston 
has a single rod passing down to the crosshead in the 
usual way. 


| The high-pressure cylinder is fitted with a piston 
| valve working in a valve casing which is bolted to the 
port face of the cylinder. The manner in which the 
| steam passages of the cylinder terminate is shown by 
| Figs. 5, 7, and 8, while Figs. 10, 11, 12, and 13 show 
enlarged views of the piston valve casing with the 
piston valve. It will be seen that the steam enters 
| this casing through a 7 in. opening which communi- 
cates with a passage leading from end to end of the 
casing as shown in Figs. 10 and 12 just referred to. 
Within the casing is the cylinder for the piston valve, 
this cylinder being fitted with a loose bush (shown 
separately in Figs. 15 and 16) having three lines of 
oblique ports formed in it, two sets being for steam 
and the central set for exhaust. The construction 
of the piston valve is shown by Fig. 14, which is 
fully dimensioned and will need no further explana- 
tion. Theseveral parts of the valve are held together 
by the spindle, as shown in Fig. 10, 
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The low-pressure cylinder is fitted with an ordinary 
slide valve, and its valve chest is connected with the 
exhaust ports of the high-pressure cylinder by two 
6} in. exhaust pipes, as shown in the general views 
Figs. 1, 2, and 3, these pipes serving to stay the two 
valve chests firmly together. The piston rod and valve 
spindle stuffing-boxes are all fitted with double glands, | 
Figs. 17 and 18, respectively showing in detail the 
glands for the top and bottom covers of the low-pres- | 
sure cylinder. Fig. 9 shows the neat arrangement of | 
relief valves applied to the high-pressure cylinder, the | 
piston valve of which of course cannot yield to allow | 
of the escape of water. 

As will be seen from the general views, Figs. 1, 2, and | 
3, the cylinders are carried by two cast-iron standards, 
of which that on the port side is cast in one with the 
condenser. These standards are bolted on the top of 
a deep stiff bedplate, carrying the two bearings of the | 
crankshaft. The crankshaft has bearings 12. in. in 
diameter, the forward bearing being 214 in., and the | 
after bearing 30 in. in length, while the crank-pin | 
bearing is 15in. long by 12 in. in diameter. At the | 
forward end, where the eccentrics are fixed, the shaft | 
is reduced in diameter so that the eccentric sheaves 
are of moderate size. The connecting rod is of a loco- | 
motive pattern with strap ends, and the valve motion | 
is of simple design with all joints adjustable for wear. | 
The reversing shaft is provided with two hand levers, | 
that at the forward end only having a quadrant and 
fixing screw, situated close to the handle which 
actuates the steam reversing gear. The arrangement | 
of the latter will readily be understood from Figs. 1 | 
and 2, there being a steam and a cataract cylinder | 
placed in line with each other, and the piston rod 
common to both having a slotted crosshead acting on 
an arm on the reversing shaft. 





| also driven the feed and bilge pumps, 
being above and the latter below the crosshead, as | 


| plunger pump. 


| provided with a 


The air and circulating pumps are situated at the 
back of the condenser, and worked by rocking levers 
in the usual way. The air pump is single-acting, and 
is 18 in. in diameter by 1S in. stroke, its discharging 


: : 1 ; 
capacity being thus =~ of that of the low-pressure 
Pe v4.5 


cylinder, a much smaller proportionate capacity than 
that usually adopted. The circulating pump, which 
forces the water through the condenser, is double- 
acting, and is 134 in. in diameter, with, of course, the 
same stroke as the air pump. 

From the air and circulating pump crossheads are 
the former 


shown in Fig. 3, the feed pump being an inverted 
30th pumps have plungers 54 in. in 
The hot-well is placed at the top of the 
On the top of the condenser also is a 


diameter. 
condenser. 


| small sanitary or water-closet pump, which is worked 


from a pin on the after side of the air and circulating 
pump levers. 

The condenser contains $25 tubes 1 in. in diameter 
by 7ft. 10 in. long, packed with Horn’s wooden fer- 


| rules. The condensing water passes through the tubes, 


making three runs from end to end. The surface ex- 
posed by the condenser is 1693 square feet. 

The crankshaft terminates just abaft the after bear- 
ing, and on the first length of the propeller shaft 
coupled to it is fixed a flywheel 11 ft. in diameter, 
counterweight for balancing the 
engine. Around the periphery of this flywheel are 
formed three sets of ratchet teeth, the teeth of the two 
outer rows facing in the opposite direction to those of 
the central row, which are of greater width than the 
others, as shown in Fig. 2. Acting on these teeth is 
an arrangement of steam turning gear, general views 


of which are given in Figs. 19 and 20 on the opposite 
page, while Figs. 21 to 25, on thé present page, show 
parts drawn to a larger scale. Referring to these 
views it will be seen that just above the level of the 
top of the flywheel there are fixed to the adjoining 
bulkhead two cylinders in line with each other, that 
on the starboard side being a steam cylinder, and that 
on the port side a cataract cylinder. The pistons of 
the two cylinders are connected by their piston rods 
being cottered together, as shown. ‘The piston rod 
of the steam cylinder has forged on it a rectangular 
frame, shown in detail by Figs. 24 and 25, this 
frame being fitted with three pawls arranged to cor- 
respond with the three lines of ratchet-teeth on the 
flywheel. Mounted on the pawl frame just mentioned 
is a light A frame, shown in detail by Figs. 21, 22, 
and 23; this frame supporting a J[-shaped hand 
lever, to the horizontal arms of which the pawls are 
slung by links, as shown in Fig. 19. The A frame 
moves to-and-fro with the piston rods, and it will 
readily be seen that according as the hand lever just 
mentioned is canted over to port or starboard, the 
pawls for turning the flywheel ahead or astern are 
brought into action, while if the hand lever be placed 
in a vertical position both sets of pawls will be kept 
out of gear, The to-and-fro motion of the pistons 
is regulated by a small piston valve fitted to the steam 
cylinder, this valve being actuated by means of the 
hand lever at the upper end of a short vertical shaft 
fixed against the bulkhead, as shown in Fig. 2, and 
Figs. 19 and 20, page 540. The whole arrangement 
is very simple, and it is of course available either as 
a turning gear or as a starting gear in the event of the 
engine stopping on one of the centres. 

The engines we are describing are supplied with steam 
by a single boiler of the pattern shown by Figs. 26 and 
27 on page 544, this being also a special type designed 
by Mr. Holt. The boiler is double-ended and contains 
in all six Fox’s corrugated furnaces, while, instead of 
being cylindrical throughout, it is cylindrical at the 
centre for a length of 9ft. 7Zin. only, the two end 
portions being each formed of two semi-cylinders 
united by flat sides as shown by the views just 
referred to. The six furnaces are each 3 ft. 4 in. 
in diameter inside the corrugations, and they ail 
work into a single central combustion chamber, 
6 ft. long, each furnace being connected to this com- 
bustion chamber by a flue 20 in. in diameter, as 
shown. The combustion chamber is traversed by six 
vertical water tubes 15 in. in diameter, which mate- 
rially aid the circulation. Access to this combus- 
tion chamber is gained by a manhole I6in. by 12in. 
placed at the lower part of the boiler as shown in 
Fig. 26. 

The boiler contains 292 tubes, 4in. external dia- 
meter and 9ft. long between tube-plates. Of these 
tubes 64 are stay tubes ,5, in. thick and the remainder 
ordinary tubes No. 9, B.W.G. thick. The tubes are 
placed at a pitch of 52in. horizontally and 54in. 
vertically, except that between the second and third 
rows from the bottom the vertical pitch is increased 
to $4in. to accommodate the transverse stays of the 
shell which occur at this point. It will be noticed 
that the tubes are disposed so as to give a good clear 
waterway in the centre of the width of the boiler. 

The manner in which the boiler is stayed will be 
readily seen from the views in Figs. 26and 27, without 
special explanation. The shell plates are }} in. thick, 
the tube-plates and the end plates above them # in., 
and the portions of the end plates below the tube- 
plates }4 in. thick. The thickness of the corrugated 
furnaces is ;;in., and of the flues connecting the 
furnaces to the combustion chamber } in., while the 
combustion chamber itself is, with the exception of the 
tube-plates, of ; in. plates. As shown in Fig. 29, page 
544, the longitudinal seams are triple-rivetted laps, 
and the transverse seams double-rivetted, the rivets 
in each case being 1;4in. in diameter finished, and 
placed at 4#in. pitch. The width of the longitudinal 
laps is 7gin., the distances between centres of rows 
of rivets being 2hin. At each flat side of the end 
portions of the shell a washer plate 2ft. 2in. by 
15 in. thick is applied, as shown to the right of Fig. 27, 
to assist in giving effect to the transverse stays at 
this point. 

The boiler carries a steam dome, as shown in Fig. 27, 
page 544, and it is well provided with manholes, 
that at the top being 12in. by 16in., and those at the 
ends (of which there are six in all) being lin. by 
15in. These manholes are all strengthened by flanged 
rings 2in. thick, and provided with bolted covers. 

The boiler is made for a working pressure of 75 lb. 
per square inch, and its chief proportions are as follows : 





Heating Surfaces. sq. ft. 
Tubes... ae iit a we ... 2750 
Six furnaces (% total area) .. ae .. 800 
Six flues ... a es i aes ay 99 
Two back-plates - iad 90 
Top and sides of combustion chamber .... 180 
Six tubes in combustion chamber ... age Oe 

Total = ba «. on10 
Firegrate area .. see me ase a 
Flue area through tubes 21.4 
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Ratio of grate surface to heating surface 
Ratio of flue area through tubes to grate 
area Ls: AT 


Steam space with water level taken 5in. cub. ft. 





above top of combustion chamber 696 
Steam space in steam dome : 47.2 
Total steam space 743.2 


The engines we have been describing drive a solid 
cast-iron propeller having four blades, the propeller 
being 15 ft. 9 in. in diameter, with 22 ft. 6 in. pitch, 
and having 64 square feet of surface. Running ata 
speed of fifty-three revolutions the engines indicate 
896 horse-power. 


ELECTRICAL CONDUCTORS. 

At the ordinary meeting of the Institution of Civil En- 
gineers on the 4th of December, Mr. Brunlees, President, 
in the chair, a paper was read on ‘‘ Electrical Con- 
ductors,” by Mr. W. H. Preece, F.R.S., M. Inst. C.E. 

The author stated that the first aérial conductors were 
made of copper, and the first gutta-percha covered wires 
were of iron ; but the positions were soon changed, copper 
being universally used for insulated conductois, and iron, 
until lately, for overhead lines. Sir William Thomson 
discovered great variations in the quality of copper, and 
Matthiessen detected the causes, and established a 
standard of purity. Such improvements had been made 
in the quality, that copper wire was now twice as good as it 
was in 1856. Increased speed of working, improved effi- 
ciency of apparatus, and reduced waste of energy had 
followed the great increase inthe purity of the copper. 
Temperature was a disturbing agent in the conductivity 
of the wire. Resistance increased more than 20 per cent. 
between winter and summer temperatures. Copper had 
recently been much used for aérial lines, it was less 
attacked by acids, and had great durability. Hard- 
drawn wire was now produced which had a breaking strain 
of 28 tons on the square inch, iron wire giving only 22 
tons on the same area. Age did not seem to affect its 
quality, nor did it appear to be influenced by the currents 


of electricity employed for telégraphic purposes. The 
conductors of all cables remained constant. Lightning 


was supposed to render it brittle. The ultimate effect of 
the powerful currents employed for electric lightning 
was not yet known. The size of conductors was con- 
trolled by commercial considerations. Sir William Thomson 
had laid down the law that should control the size of leads 
for electric light, while that for cables followed strictly 
theoretical conditions. The best copper for electrical 
purposes came from Japan, Chili, Australia, and from 
Lake Superior; but much pure copper was obtained by 
electro-deposition, either directly from a solution, or by 
using impure copper as the anode in a depositing bath. 
Electro-deposited copper had not the strength of ordi- 
narily refined copper. The electrical resistance of com- 
mercial iron was from six to seven times that of copper, 
but its variation, due to the presence of impurities, was 
even greater. The weight of a cylindrical wire one mile 
in length and giving one ohm résistance at 60 deg. Fahr., 
was called an ohm-mile. While the first iron wire was 
specified to give an ohm-mile of 5500 lb., it was now 
obtained as low as 4520 lb., and the maximum resistance 
was spetified at 4800 Ib. The ordinary best puddled iron 
was at present used only for fencing purposes, but a mild 
English Bessemer steel was largely used for railway tele- 
graphs and for stays; however, the resistance was very 
high, owing to the presence of manganese. 

The wire used by the Post Office was made from 
Swedish charcoaliron, with an ohm-mile resistance of 
about 4520 lb. Swedish Bessemer, or a specially prepared 
low-carbon English Bessemer, was adopted by the Indian 
Government, with an ohm-mile resistance of about 
5000 Ib. Cast steel wire, with a breaking weight of about 
80 tons to the square inch, had been adopted on the Con- 
tinent for telephone currents, with an ohm-mile resistance 
of 80001b., while in England, where speed of working 
was the prime consideration, and length of span was neg- 
ligible, electricians were satisfied witha breaking strain of 
22 tons on the square inch; in the colonies, where long 
spans were essential, and speed of working was not so 
important, the specification was 30 tons on the square 
inch. 

The electrical conductivity of iron wire increased with 
the percentage of pure iron, except where the percentage 
of manganese was high; an increase in the percentage 
of manganese augmented the electrical resistance con- 
siderably more than an increase in the percentage of 
sulphur or phosphorus. The durability of iron wire was 
maintained by galvanising. When the galvanised wire 
was to be suspended in smoky districts it was additionally 
protected by a braided covering well tarred. In some 
countries galvanising was not resorted to, but dependence 
was placed on simple oiling with boiled linseed oil. Such 
a wire was erected in 1856 between London and Crewe, 
but the result was very unsatisfactory. More recently 
(1881) the experiment had been repeated with a similar 
result. In this climate galvanisation was imperative. 

But it was not alone in smoky districts that iron wire 
decayed. It suffered much along the sea shore. The 
salt spray decomposed the zine oxide into soluble com- 
pounds, which were washed away and left the iron exposed, 
and this was speedily reduced to mere thin red lines. 

Where external decay was not evident, time seemed to 
have no apparent effect on iron wire. Thirty-nine years 
of incessant service in conveying currents for telegraphy 
had net apparently altered the molecular structure of the 
iron wires in the open country on the London and South- 
Western Railway. 

Swedish charcoal iron was imported either in bloom or 
rods, principally in rods. Each rod was rolled down to 





about 0.26 in. in diameter, and weighed on the average 
about lewt. Iron wire could be rolled and drawn into 
coils 0.171in. in diameter, weighing 400 lb. and measuring 
1 mile ; but 1101b. was about the best practical limit for 
transport and use. The Swedish iron owed its value, not 
only to its comparative purity, but to the fact that it was 
smelted and puddled entirely with charcoal. The best 
qualities were a mixture of various ores, and they were 
known by various brands, the conditions determining 
those brands being secrets. 

The operation of testing was a most important one, 
and requisite not only for the user, but also for the manu- 
facturer. Flaws, impurities, faults, notwithstanding the 
greatest care, would occur, and they could be detected 
only by the most rigid examination and tests. _ Tests 
were mechanical and electrical. The mechanical tests 
embraced one for breaking strain, another for elongation, 
and a third for resistance to torsion. For hard steel wire, 
in place of the torsion test it was usual to specify that the 
wire should bear wrapping round its own diameter and 
unwrapping again without breaking. The electrical test 
was sir ply that for resistance—,\; of a mile of the wire to 
be examined was wound round a dry wooden drum, and 
its electrical resistance was taken in ohms by means of a 
Wheatstone’s bridge. Galvanisation was tested by dip- 
ping in sulphate of copper, and by bending or rolling 
round a bar of varying diameter, according to the size of 
the wire. Special machines were constructed for the me- 
chanical tests, the condition to be fulfilled being that for 
the breaking strain the increasing load or stress should be 
applied uniformly, without jerks or jumps, and the elon- 
gation machine should correctly register the actual stretch 
without the wire slipping. The resistance to torsion of 
the wire was determined by an ink mark which formed 
a spiral on the wire during torsion, the number of spires 
indicating the number of twists taken before breaking. 

The perfection to which the manufacture of iron wire 
had been brought was very much due tothefcare bestowed 
upon the specifications by the authorities of the Post 
Office. The standard had been gradually raised, until it 
had become a very high one. 

Many administrations objected to the expense of 
thorough inspection, with the result that they were the 
recipients of the rejected material of those who did 
rigidly inspect. One break in the wire cost far more 
than its inspection, and one extra ohm per mile affected 
the earning capacity of the wire in inverse proportion. 
It was, however, necessary to remark that the mechanical 
quality of charcoal iron wire sometimes changed with 
time—its electrical quality remaining unaffected. Tests 
repeated at some subsequent period might therefore be de- 
ceptive unless allowance were made for the effect of time. 
Bessemer or homogeneous iron wire as a rule improved in 
its mechanical properties by being kept in stock. 

The Post Office authorities had decided to abandon a 
gauge altogether as applied to conductors, and to define 
size by diameter and weight. In future, all copper wires 
would be known by their diameters in ‘‘ mils,” or thou- 
sandths of an inch, and all iron wires by their weight in 
pounds per mile. 

Steel wire was used for long spans, or for places where 
great tensile strength was needed ; but it was for the ex- 
ternal strengthening of deep-sea cables that steel wire was 
principally adopted. It was first employed in the Atlantic 
cable of 1865 for this purpose. It had since been generally 
used for deep-sea cables. The usual diameter was 0.099 m., 
and it was specified to bear a breaking strain of 1400]b., 
which was equivalent to 81 tons on the square inch. Steel 
wire had been produced giving a much higher tensile 
strength. A compound wire of steel and copper was in- 
troduced in America about 1874, and it had been exten- 
sively tried in both hemispheres, but without success. 
Recently a compound wire had been erected between New 
York and Chicago, a distance of 1000 miles, giving only 
1.7 ohm resistance per mile. It had a steel core 0.125 in. 
in diameter, and was coated with copper electrolytically 
to a diameter of 0.25in. It weighed 700 1b. per mile. 
Hard-drawn copper, or silicious bronze of a much lighter 
character would be equally efficient. 

Phosphor-bronze, the hard mechanical qualities and 
great resisting powers of which were well known, was in- 
troduced for telegraph wire about five years ago. Several 
lengths were erected by the Post Office. Two long spans 
crossed the channel that separated the Mumbles Light- 
house from the headland near Swansea. The object in 
view was to obtain great tensile strength with a power to 
resist oxidation, especially active where the wire was ex- 
posed to sea spray. This was done in 1879, and in 
November, 1883, not the slightest change was noticeable 
in the wire. But phosphor-bronze, though extensively 
used, had high electrical resistance ; its conductivity was 
only 20 per cent. that of copper. Moreover, the phosphor- 
bronze supplied was irregular in dimensions and brittle in 
character. It would not bear bends or kinks. A new 
alloy, silicious-bronze, had recently been introduced to 
remedy these disadvantages. Phosphor-bronze had dis- 
appeared for telegraph wire, and had been replaced by 
silicious-bronze. The electric resistance of silicious-bronze 
could be made nearly equal to that of copper, but its 
mechanical strength diminished as its conductivity in- 
creased. Wire, whose resistance equalled 90 per cent. of 
pure copper, gave a tensile strength of 28 tons on the 
square inch; but when its conductivity was 34 per cent. 
of pure copper, its strength was 50 tons on the square inch. 
Its lightness, combined with its mechanical strength, its 
high conductivity and_ indestructibility, rendered it 
eminently adapted for telegraphs. If overhead wires were 
erected of such a material, upon sightly supports, and 
with some method, there would be an end to the 
meaningless crusade now made in some quarters against 
aérial lines. These, if constructed judiciously, and under 
proper control, were far more efficient than underground 
lines. Corporations and local authorities should control 





the erection rather than force administrations to needless 





expense and to reduced efficiency by putting them under. 
ground. Not only did light wires hold less snow and less 
wind, but they produced less electrical disturbance, they 
could be rendered noiseless, and they allowed existing 
supports to carry a much greater number of wires, 

German silver was employed generally for rheostats, 
resistance coils, and other parts of apparatus in which high 
resistance was required. It consisted of copper 4 parts, 
nickel 2 parts, and zine 1 part. It possessed great per- 
manence, and the variation in its resistance due to changes 
of temperature was small. The effect of age on German 
silver was to make it brittle. Mr. Willoughby-Smith had 
found a similar change with age even with wire drawn 
from an alloy of gold and silver. 

The form and character of electrical conductors must 
vary with the purposes for which they were intended. 
For submarine cables and for electric light mains, where 
mechanical strength was not required, and where dimen- 
sions were of the utmost consequence, the conductors must 
be constructed of the purest copper producible, for copper 
was the best practical material at command. For aérial 
lines they must not only have great tensile strength, but 
in these days of high-speed apparatus they must have high 
conductivity, low electrostatic capacity, expose to wind 
and snuw the least possible surface, and must be practi- 
cally indestructible. Iron had hitherto occupied the field, 
but copper and alloys of copper seemed destined in many 
instances to supplant that metal, and to fulfil all the con- 
ditions required in a more efficient way, and at no greater 
cost per mile. 


TRIAL TRIPS AND LAUNCHES. 

On Wednesday, the 5th December, Messrs. Russell and 

Co. launched from their Kingston yard, Port-Glasgow, a 
four-masted sailing vessel measuring 266 ft. by 40 ft. by 
245 ft., and named the Earl Beaconstield. She is 1900 
tons register, but capable of carrying 3000 tons, and has 
been built for the ‘* Earl” line of sailing ships owned by 
Messrs. M‘Allister, London. 
* The screw steamer Shamrock, recently built by Messrs. 
Pearce Brothers, Dundee, to the order of Mr. W. C. 
Allingham, Waterford, had a successful trial of her 
speed and her machinery on the 6th inst. Fitted through- 
out asa first-rate cargo vessel, and built beyond the highest 
requirements of Lloyd's, she measures 210 ft. by 31 ft. by 
14 ft. The cylinders of her engines are 26 in. and 50 in. 
in diameter respectively, with a stroke of 36 in. ; and the 
boilers, which are constructed throughout of steel, have a 
working pressure of 90 lb. per square inch. Both engines 
and boilers were constructed from the designs and under 
the superintendence of Mr. John Kent, of Waterford. A 
speed equal to 11 knots per hour was attained on trial. 


On the following day Messrs. H. M‘Intyre and Co., 
Paisley, launched a very powerful twin screw tug steamer, 
named the Sform Cock, for Mr. W. B. Hill, of Liverpool. 
Messrs. James Howden and Co. are fitting on board two 
pairs of independent engines to indicate 1200 horse-power. 
This steamer is intended to take the place of the Storm 
Cock, lately owned by Mr. Hill, and well known on the 
Mersey for her great speed and power. 


On Tuesday of the present week, the fine steel paddle 
steamer, Naomi, recently launched from the shipbuilding 
yard of Messrs. John Key and Sons, Kinghorn, went on 
i trial trip from Leith. She first proceeded up as far as 
(Queensferry, and then down the Firth of Forth, and over 
the whole course she attained a speed of fully 15 knots 
ver hour. She was built to the order of the Hunter New 

iver Steam Navigation Company, of Sydney, and in- 
tended for the coasting passenger trade between Sydney 
and Newcastle, New South Wales, and measures 245 ft. 
by 31 ft. 6 in. by 21 ft. 9 in. to awning decks, the height 
between decks being 8 ft. The engines, which are of the 
compound oscillating type, indicate 2000 horse-power. 
Her gross tonnage is over 1400 tons. 


Upon the 8th inst, the paddle-tug Buffalo built by 
Messrs. Heppel and Co., of Shields, for Messrs. J. T. 
Rennie, Son, and Co., of London, made her first trial trip 
off the Tyne. She is fitted with a pair of condensing 
engines with 24in. cylinders and works at 35]b. steam 
pressure, making about 42 revolutions per minute and 
averaging about 10 knots. She ran the mile three times 
and the working of the machinery was entirely satisfac- 
tory. The vessel has been surveyed during construction 
by M. J. F. Flannery, of London, and immediately pro- 
ceeds to her station at Algoa Bay, South Africa. 

At the official trial of the twin-screw steamer Jeanne and 
Louise on the Mersey, a speed of 8 knots was obtained with 
a load of 18 tons ona draught of 2 ft. 6in. The vessel, which 
is built of steel, is 60 ft. long 12 ft. beam and 4 ft. 3 in. deep, 
with raised forecastle and deck house amidships. She is 
fitted with two single crank tandem compound engines, 
having cylinders 5in. and 10in. indiameter by 8 in. stroke, 
together with a wrought-iron surface condenser, and a sepa- 
rate engine for air and circulating pumps. The boiler, 
which gave an amplesupply of steam, is of Cochran’s multi- 
tubular type, 4ft. in diameter and 8 ft. 6in. high, and is 
made of mild steel throughout. The vessel and ma- 
chinery were built by Messrs. Cochran and Co., of Birken- 
head, for Messrs. Heeht, Lewis, and Kahn, of Liverpool, 
under the superintendence of Mr. James Rode. 





Exectric CARRIAGE Lamps,— Baron Rothschild, of 

ienna, uses incandescence electric lamps in his carriages. 
A storage battery placed underneath the coachman’s seat 
is said to be capable of supplying the lamps with electri- 
city for 100 hours. 
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NOTES FRUM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Tron Market.—The warrant market was 
firm in the morning last Thursday, but it became irregular 
and gave way in the afternoon, and closed at a decline of 
14d. per ton. Business was done during the forenoon at 
44s, 7d., 44s. 6d., and up to 44s, 74d. cash, also at 44s. 9d., 
44s, 84d., and back to 44s. 9d. one month, the close being 
buyers at 44s. 7d. cash, and sellers wanting 4d. higher 
per ton. In the afternoon there were transactions at 
from 44s. 64d. down to 44s. _ cash, also at 44s. 84d. 
down to 44s. 74d. one month, and at the close of the 
market there were buyers offering 44s. 5}d. cash and 
44s, 74d. one month, with sellers near. Friday’s market 
experienced a recovery from an early depression, and 
closed with prices 4d. per ton higher than those of the 
preceding afternoon. On the week there was a recovery 
of 24d. per ton. On forenoon Change transactions were 
reported at 44s, 54d., 44s. 5d., and up to 44s. 6d. cash, 
also at 44s. 7d. and 44s. 74d. one month, with buyers at 
the close offering 44s. 6d. cash and 44s. 74d. one month, 
and sellers near. Business was done in the afternoon at 
44s. 64d. cash, also at 44s. 84d. and 44s. 8d. one month, 
with buyers at the close at 44s. 6d. cash and 44s. 74d. one 
month, and sellers near. There was a quiet market on 
Monday, and by the close there was a decline in prices to 
the extent of 14d. from those of last Friday. Trans- 
actions were reported during the forenoon at 44s. 44d., 
44s. 4d., and up to 44s. 54d. cash, also at from 44s. 6d. 
up to 44s, 7d. one month, the close being buyers 
at 44s. 44d. cash and 44s. 6d. one month, with sellers near. 
Business was transacted in the afternoon at from 44s. 5d. 
down to44s. 4d. cash, also at 44s. 64d. and 44s. 6d. onemonth; 
and at the close of the market sellers were asking 44s. 44d. 
cash and 44s, 6d. one month, with buyers near. Yester- 
day’s market was also quiet, and at the close prices were 
Jd. per ton easier than on Monday afternoon. In the 
forenoon there were transactions at 44s. 44d. and 44s, 4d. 
cash, also at 44s, 64d. and 44s. 6d. one month, with sellers at 
the close of the market wanting 44s. 44d. cash and 44s. 6d. 
one month, and buyersnear. Business was done in the after- 
noon at 44s. 4d., 44s. 34d., and back to 44s. 4d. cash, 
also at 44s. 54d., 44s. 5d., and 44s. 54d. one month, and the 
close was sellers at 44s. 4d. cash and 44s, 6d. one month, 
and buyers near. There has been a decided decline in 
prices in this day’s market. During the forenoon there 
were transactions at from 44s. 34d. down to 44s, 14d. 
cash, also at 44s. 34d. one month, the market closing 
with buyers offering 44s. 2d. cash and 44s. 34d. one month, 
and sellers near. In the afternoon business was reported 
at 44s. 14d. and 44s. 1d. cash, and subsequently there were 
sellers at 44s. 2d. cash and 44s, 4d. one month, with 
buyers offering 4d. per ton lower. The amount of busi- 
ness being transacted from day to day is only of very 
moderate extent, and even that is chiefly confined to the 
operations of the trade, as accounts are being gradually 
reduced in view of the annual statement to be issued at 
the close of the year. Buying on account of the United 
States and the Continent is proceeding on a limited scale, 
but the reports from the leading American markets are 
not just as lifeless as they were, and there have been 
some orders placed for those markets within the past 
few days. A cable message leaving New York on Saturday 
evening states that the stocks of Scotch pig-iron at the 
Atlantic ports have decreased during the year to the 
extent of 11,000 tons. As the winter advances shipments 
are materially falling away. The home trade still remains 
very brisk in most departments, and almost all the works 
around Glasgow are actively employed; orders for next 
year, however, are by no means plentiful, unless for 
certain specialities. There are now 103 blast furnaces in 
actual operation, one having been blown out at Coltness 
Iron Works, and four having been re-lighted at Dal- 
mellington Works, where there was a strike recently. At 
this time last year there were 114 blast furnaces blowing. 
Makers’ prices are being maintained fairly steadily, and a 
ood amount of business is being done with the local 
Condition Signs of improvement in the hematite pig iron 
trade are still a negative quantity, and the price remains 
steady at 47s. per ton forthe usual proportions of Nos. 1, 
2, and 3 brands, f.o.b., at Cumberland ports. Last week’s 
shipments of pig iron amounted to 8274, as against 7145 
tons in the corresponding week of last year, and the in- 
crease for the year stood at 10,987 tons last Saturday. Of 
the total there were shipped, to the United States, 2225 
tons; to Canada, 200 tons; to India, 225 tons; to Australia, 
&c., 325 tons; to France, 235 tons; to Italy, 1213 tons ; 
to Germany, 140 tons : to Holland, 700 tons; and to other 
countries lesser quantities. The stock of pig-iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
583,062 tons yesterday afternoon, as compared with 583,723 
tons yesterday week, the decrease on the week being 661 
tons, 


The Wages Question on the Clyde.—Another shipbuilding 
yard (Messrs. Burrell and Sons, at Dumbarton) has been 
closed during the past week, in consequence of a strike in 
one department on a reduction of wages being announced, 
and it is said that the shipowners, for whom the work was 
being done, are in no hurry for the completion of their 
vessels, and readily acceded to the request to stop further 
operations. It is expected that in case of a general strike, 
some other shipowners would be only too glad to extend 
the time forthe completion of their contracts. Ina few ship- 
yards all the new work that is being given out to the piece- 
workers is being done at reduced rates, but the reduction 
will not become general till after the close of the New 
Year holidays. No doubt a good deal of depression is 
showing itself in the Clyde a trade, but a feel- 
ing exists in many quarters that the actual condition of 
things has been greatly overcoloured.in some of thenews- 
paper notices dealing with the subject during the past two 
or three weeks, 





ClydeShipbuilding Trades ; Launches in November.—There 
was a very large output of new shipping on the Clyde dur- 
ing the month ending 30th November, the total number of 
vessels being 52, of anaggregate of 44,174tons. Thatamount 
of tonnage was only exceeded in two former months, namely, 
November, 1882, when it reached 47,310 tons, and June, 
1883, when the aggregate was 45,426 tons. The total for 
the eleven months stands at, 414 vessels of an aggregate 
of 372,735 tons, as compared with 345,845 tons in the 
same period of last year. The largest vessel launched in 
the course of last month was the Valetta, a Peninsular and 
Oriental steamer of 5220 tons and 5100 horse-power, built 
by Messrs. Caird and Co., Greenock. Nextin order was 
the Ruapehn, a vessel of 4200 tons and 4000 horse-power, 
built by Messrs. John Elder and Co. for the New Zealand 
Shipping Company of Lyttleton. There was also the 
Perseo, 4000 tons ; the Arabia, 3500 tons ; the Astronomer, 
3000 tons; and the Secundra, 2600 tons. Four of last 
month’s launches were sailing vessels ranging from 1650 
tons to 2000 tons. The large number of vessels included 
in the month’s output is greatly contributed to by fourteen 
iron punts, of atotal of 518 tons measurement, built by 
Messrs. D. and W. Henderson and Co., for the Colonial 
Sugar Refining Company of Fiji. At the close of last 
month there were no fewer than 118 vessels actually on the 
stocks, exclusive of small barges, being ten fewer than at 
the close of the preceding month. 

Calcutta Exhibition—In the Exhibition, which was 
opened at Calcutta last week, there are represented a 
large number of Scotch firms connected more or less 
closely with the engineering industries, and hailing from 
Glasgow, Edinburgh, Perth, Arbroath, Barrhead, Kil- 
marnock, &c. 


The Aberdare Canal.—The Marquis of Bute has ac- 
quired the control of this canal, which runs from Aber- 
dare Junction along the Aberdare Valley to Aber- 
nant, and is connected to the Glamorganshire Canal. 
The Abernare Company was in possession of powers to 
pass traffic over the Ghussiamealioe Canal, and it was 
therefore incumbent upon Lord Bute, in taking over the 
one canal, to arrange also for the purchase of the other. 
Lord Bute has agreed to pay the proprietors of the Aber- 
dare Canal a guaranteed dividend at the rate of 44 per 
cent. for fifteen years. A similar provision has also been 
made to that accepted by the Glamorganshire Canal 
Company, viz., that on the expiration of fifteen years 
the aan of Bute shall have power to purchase the 
canal, 


Cardiff.—Steam coal has been firm at previous prices. 
Shipments of fuel have again been heavy, but there is 
still an easy tendency. Last week’s clearances comprised 
163,291 tons of coal, 5126 tons of iron, 4305 tons of patent 
fuel, and 900 tons of coke. From Bilbao there were re- 
ceived 3016 tons of iron ore, while 1007 tons came to hand 
from other parts. 


Newport.—The steam coal market has displayed con- 
tinued activity. The Bilbao iron ore trade has remained 
dull. The unhealthy tone of this market is reflected in 
manufactured iron, of which 4729 tons were despatched 
last week to the following destinations: Swan River, 
1817 tons ; Cape Town, 800 tons; Buenos Ayres, 830 tons, 
and New York, 1282 tons. The clearances for the week 
give a total of 33,505 tons, and the shipments coastwise 
were 17,068 tons, as compared with 30,727 tons, and 
19,715 tons respectively. From Bilbao there were re- 
ceived 9820 tons of iron ore, and 3800 tons came to hand 
from other sources. 


Dredging at Cardiff.-—A notice has been issued to the 
effect that a dredger is now at work on the western side 
of the entrance channel near the low-water pier. 


The Aberdare and Plymouth Company (Limited).—In the 
High Court of Justice, Chancery Division, on Saturday, 
Mr. Justice Chitty heard a petition in re The Aberdare and 
Plymouth Company (Limited). There were two petitions 
to wind up the company, one by Mr. W. Simons and 
another, and the other by the Marquis of Bute and his 
trustees, all creditors of the company to a very large 
amount. There was no question that there must be a wind- 
ing-up order, but the contest was which of the creditors 
should have the conduct of the winding-up. The first 
petitioners contended that the conduct of the order should 
be with them, as they were the first petitioners, and were 
bond fide creditors of the company. Their petition was 
presented on the 19th of Weruahie. Counsel for the 
Bute petition admitted that it was presented subsequently, 
but it was presented in the interest of everybody. Mr. 
Justice Chitty made the order to wind-up the company 
on the two petitions, and gave the conduct to the first 
petitioners. No doubt the second petition was presented 
with notice of the first, but it wasa bond fide petition, and 
he would allow the costs of it. 

Paddington and Waterloo.—The strife is hushed be- 
tween Paddington and Waterloo. The Great Western is 
relieved from apprehensions of a second line to Bristol, 
and the London and South-Western from certain projects 
equally threatening to its interests. All hostile schemes 
are, indeed, to be withdrawn on either side. 


Swindon and Cheltenham Extension Railway.—The 
Swindon and Cirencester section of this line was not 
opened, after all, last week, ashad been arranged. Traffic 
will, however, be commenced upon the section shortly 
after Christmas. 





FOREIGN AND COLONIAL NOTES. 
Tramcers on Railways.—The railway from Liége to 
Maestricht is running on its line small trains made up of 
tramway cars. There is only one class, and the fares are 








between second and third-class rates. The trains stop 
between stations, and are a great convenience to the 
small villages along the line. This system was adopted 
by the railway company, in order to prevent the establish- 
ment of a competing tramway. 

A Ton in Pennsylvania.—A law has recently been 
passed in this State, according to which 2000 1b. consti- 
tute a legal ton of ore. A similar regulation was enacted 
not long ago with regard to coal. 

Cutting Down Telephone Poles.—The Erie Telegraph 
and Telephone Company has been ordered by the city 
council of Sioux Falls, Dakota, to remove their poles to 
the side streets ; but as they neglected to comply withthe 
direction, all their poles in the main streets were cut down 
by the police on November 3. 


A Compound Locomotive.—It is stated that the Boston 
and Albany Railroad is building a four-cylinder compound 
goods engine, with two large and two small cylinders. 
The driving wheels will be only 43 ft. in diameter; and 
if thejfour cylinders do not work satisfactorily, they can 
be exchanged for a single pair. 

The Only Railway in China.—This is a small line, only 
63 miles long, in connexion with the only colliery in 
China that is in complete working order. Itis at Kaiping, 
not far from Pekin. The railway conveys the coal toa 
canal, where it is placed in barges. There is no popular 
opposition to its use. 

Economy of Coal in American Locomotives.—The Ameri- 
can Railway Masters’ Association has adopted a report in 
favour of calculating the average consumption of coal per 
mile and load, and allowing the driver and stoker to 
divide between them one-half of any saving effected on 
this quantity. 


Organ Playing by Electricity. —The organ of the Cathedral 
of the Incarnation at Garden City, L.1., is said to be the 
largest in the world. It has 115 speaking stops, and 7252 
pipes. It is divided into four portions placed at considerable 
distances from each other, but by means of the Roosevelt 
electric action the whole is brought under the control of 
one performer. If the wire used in making the connexions 
were connected into one length, it would measure 21 miles. 
An electric chime action connects the thirteen large bells 
in the tower with the solo manual, so that the organist 
can play on the bells with as much force and precision as 
if they were struck in the ordinary manner. 


Russian Torpedo Boats for the Black Sea.—Five torpedo 
boats for the Black Sea flotilla have been built in the 
Ballino-Tenderich dockyards at Odessa. Their names are 
the Udalvi, Olvashni, Nypok, Plavetz, and Balstnik. 


The Electric Light in Japan.—A system of electric 
lighting is about to be introduced into Yokohama. 


The Armament of the New American Cruisers.—The 
armament finally agreed upon for the four new cruisers 
to be constructed by Mr. John Roach, is as follows: 
Boston and Atlanta—Two 8 in. rifled guns, six 6 in. rifled 
guns, two 53 mm. revolving cannon, four 47 mm. revolv- 
ing cannon, two 37 mm. revolving cannon, three short 
Gatling guns, two 20-pounder saluting guns. Chicago— 
Four 8in. B.L. ritled guns, eight 6in. B.L. rifled guns, four, 
47 mm. Hotchkiss revolving cannon, two 37 mm. Hotch- 
kiss revolving cannon, three Gatling guns, two 20-pounder 
saluting guns. Dolphin—One 6 in. rifled gun, four small 
revolving cannon. 


Surgical Appliances on Railways.—The Cincinnati, New 
Orleans, and Texas Pacific Company has supplied each 
express train with a surgical case, containing every ap- 
pliance likely to bé needed in case of an accident, such 
as tourniquet, lint, carbolic cloth bandages, vaseline, 
ether, &c. 

Irrigation in California.—Fresno County, California, 
is constructing a canal 100 ft. wide, to bring the waters 
of King’s River to irrigate 30,000,000 acres of dry and 
barren land. 


Electric Lamps at Hell Gate.—The United States Light- 
house Board have decided to erect a tower 250 ft. high 
Hallet’s Point, on which are to be placed six electric amps 
of about 4000 candle-power each, in order to illuminate 
the waters. It is thus expected to render the passage of 
Hell Gate as safe by night as by day, at a cost of about 
4000/7. 


Uniform Castings.—Mr. John A. Parks, of New York, 
has patented an improved mould for producing chilled 
castings, so that the castings will always be mathemati- 
cally alike in size, a thing supposed to be impossible by 
the methods at present in use. It is claimed that wheels 
for railway carriages, &c., thus cast, will be perfectly true, 
and of an uniform circumference. 








THE RiveR WiTHAM—On the 8th instant a new lock 
available for drainage purposes was opened at the Grand 
Sluice, Boston, by Mr. Edmund Turnor, of Panton Hall. 
The new lock is 15ft. wider, and 3ft. deeper than the old 
lock upon the site of which it has heen constructed. The 
foundations have been carried down to the boulder clay, 
about 13 ft. below the former sill level. The side walls 
are chiefly concrete faced with blue Staffordshire bricks, 
and their maximum height from foundation to cope is 
35ft. There are three pairs of gates, all of English oak, 
the outer ones for excluding the tides from the upper 
Witham are 26 ft. in height, and weigh nearly 30 tons. 
The work has been executed by Mr. William Rigby, con- 
tractor of Worksop, from the designs of the engineer, 
Mr. J. E. Williams, M.I.C.E. It is expected that this 
work, in addition to the new outfall to Clayhole and the 
enlargement of the upper Witham, in all costing about 
200,000/., will largely benefit the drainage and navi- 
gation. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for Enel- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. They will also be pre- 
pared to receive advertisements for ENGINRERING, and will afford 
full information as to terms, &c., on application. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 


The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND Inquiry Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICES OF MEETINGS. 

Tux Ixstitution or Civit ENGINEERS.—Annual general meeting, 
Tuesday, 18th of December, 1883, at 8 p.m. To receive the 
report of the outgoing Council, and to elect the Council for the 
ensuing year. 

RoyaL METEOROLOGICAL Sociery.—At 25, Great George-street, 
Wesminster, on Wednesday, the 19th inst., at 7 p.m., the follow- 
ing papers will be read: ‘‘ On the Explanation of Certain Weather 
Prognostics,” by the Hon, Ralph Abercromby, F.R.Met. Soc. 
“ Preliminary Enquiry into the Causes of the Variations in the 
Reading of Black-Bulb Thermometers in vacuo,” by G. 
Whipple, B.Sc., F.R.Met.Soc., F.R.A.S. ‘‘ Report on the lheno- 
logical Observations for 1883,” by the Rev. T. A. Preston, M.A., 
F.R.Met.Soc. 
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FRIDAY, DECEMBER 14, 1883. 
PATENT OFFICE EXAMINERS. 

Wuo are to be the examiners under the New 
Patent Act? 

Our readers will have noticed that our issue of 
November 30 contained the advertisement of an 
open competition for assistant examinerships in 
the Patent Office, the limit of age being twenty- 
one to twenty-five. The scheme of this examina- 
tion is practically the same as that adopted some 
five years ago for “‘ indexing and abridging clerks,” 
at which time we believe six appointments were 
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made, and six other appointments were made subse- 


quently, about two years ago. Of all the officials 
now employed at the Patent Office these are the 
only ones that have passed any severe examinational 
testinscientificsubjects. Can it besupposed that these 
young men, the eldest of whom cannot be much more 
than thirty, have the requisite qualifications for the 
post of examiner? Doubtless they possess degrees or 
diplomas of various kinds. They may be, for ought 
we know to the contrary, the best mathematicians, 
the most skilled draughtsmen and geometricians in 
the kingdom. They may have Rankine at their 
fingers’ ends, and be able to write treaties on theo- 
retical mechanics or chemistry, that bristle with 
formule. They may be Whitworth scholars able 
to fill up and finish a hexagonal nut with tolerable 
accuracy, but still far short of that of the practised 
mechanic. But of what use is all this without long 
and varied practical acquaintance with many 
branches of manufacture? In our opinion the men 
best suited for the post of examiner are to be found 
amongst those who in early years were trained to 
practical engineering, in works where machinery of 
very varied kinds, and for very various purposes, was 
made and repaired. They should not be men limited 
to the experience of a large locomotive, or agricul- 
tural or marine engineering establishment, but men 
who have had the management of works where their 
ingenuity has been taxed to provide machinery 
and utensils for all the varied manufacturers of the 
kingdom. Let one be taken from the cotton and 
woollen districts who shall know by practical ex- 
perience all the intricacies of the various kinds of 
weaving machinery, and who is acquainted with 
the many other manufactures of that part of the 
kingdom. Take another with a practical know- 
ledge of the machinery and apparatus for chemical 
works, soap and candle factories, tanneries, sugar 
refineries, breweries, distilleries, water works, et id 
genusomne. Another with a thorough acquaintance 
with the iron, steel, and mining industries, and 
knowing more or less of the various Sheffield and 
Birmingham manufactures. A fourth well versed 
in all sorts of nautical appliances, marine engineer- 
ing, and naval architecture, and so on. 

Long practical acquaintance with these subjects 
is what is necessary, not the mere teaching of the 
college lecture room or laboratory. If there is the 
latter as well as the former so much the better. 
And if examiners are chosen who possess the ad- 
vantage of liberal education, as well as a practical 
and theoretical knowledge of the matters they will 
have to deal with, so much the better. We know 
that we are almost asking for paragons. Still such 
men are to be found, who, from some mishap, the 
failure of some bank or of some firm, have lost 
their capital or position of trust, so that a fresh 
start in life has to be made. There are surely 
many capable who would be not only willing but fit 
to take the duties of examiner at a comparatively very 
reasonable salary. Of course, men who already 
have a business or position assured, would not 
care to make a sacrifice of the same except for 
some tempting offer. But we venture to say there 
are more fit men who would accept a reasonable 
offer, than there are who would refuse it. Such 
men would do the work of examination efficiently, 
and satisfactorily to the public, at perhaps less cost 
than those whose chief training has been in the 
lecture-room or the Government office, whose inex- 
perience might cause endless appeals. 

Possibly some one or two of the older and more 
able indexing and abridging clerks may, from 
special circumstances, be fitted to undertake the 
duties of the post of examiner if they have the 
advantage of an influx of able practical men to 
associate with. It would be well, should it be found 
that there are any with such special qualifications, 
by their elevation to encourage their department 
with the hope of a possible transfer to the higher 
grade—not of right, but of merit. This would 
perhaps do something towards dispersing that dead 
level of ofticial do-littleness which so unfortunately 
characterises some of our public offices. Certainly 
the introduction of such men as we have indicated 
as best suited for the post of examiner might cause 
an awakening, and we might possibly get the long- 
expected indexes and abridgments a little sooner. 


PRIVATE BILL LEGISLATION. 

WE may resume our notices of Bills deposited this 
session by that of the Carshalton, Sutton, and 
Wimbledon Railway, which consists of two railways 
of a total length of 44 miles. Railway No. 1 com- 











mences by a junction with the Epsom and Leather- 





head branch of the London and South-Western 
Railway, near the junction of that branch with the 
main line of the company at Raynes Park Station, 
and teminates by a junction with the Railway 
No. 2 near Carshalton, about midway on the road 
between that place and Sutton ; Railway No. 2 ter- 
minates by a junction with the Leatherhead line 
of the London and Brighton Railway at Sutton 
Station. Running powers are sought over the lines 
of the Brighton and South-Western Railway, and 
also over the authorised lines of the Wimbledon 
and Merton and Kingston and London Railways, 
sufficient to give access to the District Railway 
system. A route will be provided by this line by 
which the districts surrounding Sutton, Carshalton, 
and Mordon will be brought into communication 
with the South-Western and District Railways. 

The Croydon and Kingston Junction Railway is 
intended to shorten the distance between the two 
county towns to which it owes its name; it is about 
2? miles in length, and commences by a junction 
with the London and South-Western main line, 
near Malden Station, where the Kingston line 
leaves, and taking a nearly direct course in an 
easterly direction terminates by a junction with the 
Wimbledon and Croydon line of the Brighton Com- 
pany near Merton Station. The proposed line is of 
that familiar type which looks so well on a map; 
the satisfactory working of such, in order to utilise 
the shortening of distance for which it is projected, 
would be, however, an exceedingly difficult pro- 
blems. Even with the running powers sought 
for over the railways of the South-Western and 
Brighton Companies, the interposition of an 
independent line in the circuits of two diffe- 
rent systems which have been arranged with- 
out special regard being had to the accommoda- 
tion of the particular places it is designed to benefit, 
must naturally disorganise their working. When, 
too, it is found that the saving in distance would be 
less than a mile, and also that there are at present 
numerous trains in existing routes by which the 
journey between the districts in which the towns 
are situated can be accomplished in fairly reason- 
able time, such a scheme appears hardly to possess 
the elements of success. 

Last session an attempt to reach the metropolitan 
station of the London, Chatham, and Dover Rail- 
way was made by the Oxted and Groombridge Rail- 
way Company, originally incorporated in 1880 to 
construct, with running powers to Croydon, an in- 
dependent line between those places, and plans 
were deposited for a line commencing by a junction 
with the Croydon and Oxted joint line at Sander’s 
End, near Croydon, passing near Haling Park, Thorn- 
ton Heath, Beulah Hill, and Upper Norwood, and 
terminating at the south end of the Dulwich Station 
platform by a junction with the London, Chatham, 
and Dover Railway. Much evidence was given 
in support of the scheme, showing how valuable 
such a line would be, providing as it would, access 
from the district traversed, to the stations on the 
Chatham Railway, especially Ludgate Hill. The 
Bill passed the Commons, but was rejected by 
the Lords Committee, as the Brighton and South- 
Eastern Companies, who were opposing, undertook, 
if the Bill was thrown out, to seek powers to take 
over the obligations of and construct the Oxted and 
Groombridge line, which the promoters said could 
not be carried out by them unless the proposed ex- 
tension were sanctioned. This year there are two 
schemes, both independently promoted, to carry 
out the local portion of this unsuccessful project ; 
one is entitled the Croydon Direct Railway and the 
other the Croydon, Norwood, Dulwich, and London 
Railway ; the former, six miles long, follows almost 
exactly the course of the Oxted and Groombridge 
line already described, commencing at Dulwich at 
the same place and terminating at a point about 
three furlongs south-west of Haling House. Run- 
ning powers are sought over the Chatham Com- 
pany’s lines northward to Ludgate Hill and west- 
ward to Victoria. The Croydon, Norwood, Dul- 
wich, and London Railway consists of six lines 
of an aggregate length of about six miles. Nos. 1, 
2, and 3 are continuous and follow the track of 
the two lines already mentioned as far as the cross- 
ing of the Epsom and Croydon line of the Brighton 
Company, thence it turns eastwards and terminates 
by a junction with the Brighton Company’s line 
running from New Croydon to South Croydon at a 
point about half a mile south of Croydon Station. 
Railway No. 4 connects Railway No. 3 near the 
disused central station and terminates near New 
Croydon Station by a junction with the branch 
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railway leading from that station to the central 
station. Railways Nos. 5 and 6 are short junctions 
pointing east and west near Lower Norwood, con- 
necting Railway No. 2 with the Crystal Palace line 
of the Brighton Company. It is also proposed to 
construct a new street in Croydon commencing at 
the junction of North End, George-street, and High- 
street, and terminating at the junction of Surrey- 
street and Church-street. As it is obvious that 
lines of this character could not be worked pro- 
fitably unless they formed parts of established 
system, the only hope of success is either their 
being taken over, or worked on favourable terms, 
by the Chatham Company, in the case of the 
former, or by that company or the Brighton Com- 
pany, or by both jointly in the latter case. 

The Croydon Central Railway is laid out inde- 
pendently to utilise the now disused central station 
by putting it on a through line instead of ona 
branch as it now exists. It commences at West 
Croydon Station on the Croydon and Epsom line of 
the Brighton Company, traverses Croydon and 
terminates at the central station ; spurs called Rail- 
ways Nos. 2 and 3 connect it with New Croydon 
Station and the Brighton main line about half a 
mile south of that station. Though the length of 
the three lines hardly exceeds one and a half 
miles, the character of the property traversed would 
probably render it an expensive piece of railway to 
construct. 

The Walton-on-the-Hill, Banstead, and Caterham 
Junction Railway, is another of the six schemes 
which are promoted this year for the improvement 
of railway access to the town of Croydon. It consists 
of four lines together about 8} miles in length. 
Railways 1 and 3 form a continuous line commenc- 
ing at a lofty spot more than 500ft. above sea 
level, on the north side of Walton Heath, about 
half a mile north-west of Walton Church ; it takes 
a circuitous course down suitable valleys passing 
near Banstead and Woodmanstone to Smitham 
Bottom, and terminates by a junction with Brighton 
or South - Eastern lines at Caterham Junction 
Station. Railway No. 3 joins Railways 1 and 3 
near where the latter line crosses under the above 
lines, about three quarters of a mile south of Cater- 
ham Junction. and running northwards parallel and 
on the west side of those lines terminates at a point 
nearly opposite Caterham Junction. Railway No. 4 
commences at or near the same point as does Railway 
No. 3, and runs in a similar manner southwards, 
terminating at a point about one and a half miles 
south jof Caterham Junction. Powers are to 
be given to the Brighton and South-Eastern Com- 
panies to work the line. The object of this line is 
evidently to afford access to land eligible both in 
situation and soil for residential purposes. The 
East of London, Crystal Palace, and South-Eastern 
Junction Railway is promoted with similar objects 
to those of schemes which in the last two sessions 
have been unfortunate before the Standing Order 
Committees ; that in 1882 failed because the necessary 
money conditions had been through some oversight 
omitted from the Bill, and that of last session on 
account of some informality with regard to the 
notices. These objects are, as the title denotes, 
the construction of a railway giving the South- 
Eastern system, and through them that of the 
East London Railway, direct access to the Crystal 
Palace, at the same time wonderfully assist- 
ing to develop lands available for building pur- 
poses. The proposed railway commences by 
a junction with the Mid-Kent line of the 
South-Eastern Railway near Lady Well Station, 
and after a course of about 35 miles through 
Forest Hill, Sydenham, and Brockley, terminates 
in the grounds of the Crystal Palace near the north 
end of that building. It is proposed to authorise 
all the railway companies interested in the East 
London Railway to enter into agreements to work 
the line, and to contribute towards the cost of its 
construction. The Hendon Railway commences 
by a junction with the Metropolitan Railway 
where that line crosses West End-lane, Hamp- 
stead, and terminates in Hendon near the junction 
of Blind-lane with Finchley-lane, the length being 
about three miles. Running powers are sought in 
West Hampstead Station, and powers to agree with 
the Metropolitan Company as to working, &c., are 
also to be taken. 

The Watford, Edgware, and London Railway is 
in fact, a revival of a scheme sanctioned in 1864, and 
consists of four lines of an aggregate length of about 
seven miles. Nos. land 3 connect the Watford and 
Rickmansworth line of the North-Western Railway, 
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near Watford, with the Edgware branch of the 
Great Northern Railway passing near Elstree in its 
course. No. 2 connects this line with the Midland 
Railway, near Mill Hill Station, and No. 4 is a 
short junction, pointing west with the before-men- 
tioned Watford and Rickmansworth line, also at 
Watford. Powers are to be taken for the working 
and construction of the proposed railways by the 
four companies whose lines they join as well as for 
running powers over the different lines to Watford 
Station, and the various termini in the City respec- 
tively. 

The suggestion to construct the Tooting, Balham, 
and Brixton Railway has caused considerable excite- 
ment among the inhabitants of the district traversed, 
and public meetings have been held in support of 
the scheme. Under the above title it is proposed to 
construct four lines, of an aggregate length of 
about four miles; Nos. 3 and 4 are continuous, 
and extend from near Brixton to near the St. Cle- 
ment Danes almshouses at Lower Tooting. The 
course for about one and a half miles is parallel to 
the Brixton-road to near Streatham Hill; thence 
it proceeds in a south-westerly direction, passing 
near Balham Station and crossing the High-street, 
Upper Tooting, to its termination. Railways Nos. 1 
and 2 connect Railway No. 3 with the London, 
Chatham, and Dover Railway by junctions point- 
ing east and west. This line will give to the 
rapidly increasing districts through which it passes, 
a direct route to Victoria and Ludgate Hill, avoid- 
ing the, at present, much complained of detours vid 
Wimbledon and Streatham Hill; it is indepen- 
dently promoted, but being of so insignificant pro- 
portions could not stand alone, and therefore must 
depend upon the favourable view which the com- 
pany with which it seeks to be allied, regards its 
pretensions to be useful and remunerative, being as 
it is a direct invasion of a presumably friendly 
company’s territory, the question of support in the 
desired quarter becomes somewhat complicated. 

The London, Chatham, and Dover Railway Com- 
pany have deposited plans with the short title of 
Shortlands and Nunhead, for four railways. Rail- 
way No. 1 isa main line a little more than four 
miles in length between the places named in the 
title and commences by a junction with the main 
line of the company at a point 340 yards to the 
north-westward of the northern end of the plat- 
form at Shortlands, near Brockley and Ladywell, 
and terminates by a junction with the Nunhead 
and Blackheath line of the same company, a short 
distance to the east of the east end of their station 
at Brockley-lane. Railway No. 2 is a second junc- 
tion pointing westward with the main line before 
mentioned commencing at a point 570 yards west- 
ward of the commencement of Railway No. 1 above 
described, and terminating by a junction with that 
railway, ashort distance from its commencement. 
Railways Nos. 3 and 4 are junction lines each about 
half a mile in length connecting the Crystal Palace 
and South London Junction Railway of the com- 
pany at the crossing by that railway of the Kirk- 
wood-road, Camberwell, with the South London 
line of the Brighton Company near the south end 
of Queen’s-road Station. The construction of these 
lines will accommodate a considerable district par- 
ticularly suitable for residential purposes, will give 
the places at present served by the Mid-Kent 
line access to Victoria and Ludgate Hill, and an 
alternative route to London Bridge and the East 
London system, but probably not the least im- 
portant result would be the acquisition of a relief 
line’ between the main line east of Sydenham Tunnel 
and the Ludgate Hill line at Loughborough and the 
Victoria line at, Brixton, exceeding, say, only about 
a mile in the former and a mile and a half in the 
latter instance, the existing direct line. 

Sea air and change of scene having become 
recognised as necessities for the restoration and in- 
vigoration of those whose occupations or amuse- 
ments render them liable to the depression and de- 
bility resulting from London life, the railway 
history of many years past has been full of schemes 
for connecting the metropolis with the nearest open 
sea coast, that which extends from Worthing to 
Hastings. Since the victory of the Brighton Com- 
pany when command of the district was obtained 
under their Act of 1846, they have diligently ex- 
tended their lines so as to occupy all the passes and 
cover the country between the metropolis and the 
greater portion of the south coast, thus confining 
the approaches of adversaries into their territory to 
routes difficult, expensive, and inferior to their 
own. The rapid increase of the watering places— 





Brighton, Eastbourne, Hastings, and others—and 
the large traftic necessarily resulting from the 
construction of railways, has had much to do 
with the prosperity of that company, which at 
intervals attracts the cupidity of outsiders, and 
has excited them to attack the strongholds of the 
treasure, and to endeavour to carry: off at least a 
portion of the spoil. Such an attack was successfully 
made in 1866, when the London, Lewes, and 
Brighton joint line of the London, Chatham, and 
Dover, and South-Eastern Companies was sanc- 
tioned, but skilful diplomacy on the part of the 
vanquished, and succeeding financial difticulties, 
rendered it of no effect. Last year the London 
and Eastbourne Railway was projected and sup- 
ported by influential people to provide better accom- 
modation between the metropolis and Eastbourne, 
but was unsuccessful, being thrown out in the Com- 
mons Committee. This year plans for a similar 
scheme, called the London, Reigate, and Brighton 
Railway have been deposited, and if the money 
question is satisfactorily dealt with, a lively contest 
in Committee may be counted upon. 

The works contemplated are of a very important 
and extensive character, and are of the aggregate 
length of nearly 70 miles, divided into 15 rail- 
ways, of which Nos. 1, 2, 3, and 4 are continuous, 
andthe remainder branches of greater or less im- 
portance. The continuous line commences by a 
junction with the main line of the London, Chat- 
ham, and Dover Railway, near the south-eastern 
end of the passenger platform at the Dulwich 
Station ; its course is southerly, and it passes 
through or near Norbury, east end of Mitcham 
Common, Sutton, and Cheam; here it begins to 
ascend, in a south-westerly direction, the north 
slope of Epsom Downs to the racecourse, thence it 
turns to the south traversing in a tunnel nearly two 
miles long, the summit of the Surrey Hills near 
Walton-on-the-Hill. The line then descends the 
southern slope of the hills to Reigate, and passing 
that town on the west side, it takes nearly a direct 
course past Charlwood across the Weald, forming 
the watershed between the Thames and the Channel, 
and approaches the high ground of St. Leonard’s 
Forest, leaving Crawley about three miles to the 
east, and Horsham about the same distance on 
the west. St. Leonard’s Forest is traversed for 
about four miles, the portion called Plummer’s Plain 
being divided into about two equal parts; again 
descending, the low ground traversed by a branch 
of the River Adur is crossed between Twineham 
and Albourne. The line hence ascends to the 
northern slopes of the South Downs, which it 
enters near Roynings, passing under the high 
ground of the Devil’s Dyke in a tunnela mile in 
length. Continuing in the same direction to 
Hangleton, it turns to the east, and passing close 
to Cliftonville Station, enters Brighton, which it 
traverses nearly a mile in tunnel, to the terminus 
on the west side of the Steyne, at a point about 
three furlongs from the sea. A branch leaves the 
main line at Hangleton, and proceeding parallel to 
it ina south-easterly direction for about two miles, 
turns abruptly to the west by Portslade along the 
north side of Shoreham Harbour, terminating 
opposite the entrance to the latter. Commencing 
by a junction with the main line midway between 
Cheam and Sutton, a branch about nine miles long 
is carried nearly due north to the south end of 
Addison-road Station, passing through Mordon, 
Merton, Wandsworth, Walham Green, and crossing 
the Thames near Wandsworth Bridge. Junctions 
are also made with the South-Eastern Railway at 
Reigate, the London and South-Western Railway 
near Garratt Green, the authorised Wimbledon and 
Merton line near the same place, and with the 
Midland Railway at West Kensington Station. The 
undulatory character of the ground necessitates 
second-class gradients, which, however, are not 
worse than those on the London, Chatham, and 
Dover Railway, and on the Exeter and Ports- 
mouth lines of the London and South-Western 
Railway, or those on the London, Brighton, and 
South Coast line vid Horsham, but are decidedly 
inferior to the bulk of those on the latter com- 
pany’s main line. 

It willthus be seen that the scheme puts forth 
among others the following principal recommenda- 
tions : it provides a fairly direct route, but little 
longer than the existing one between London and 
Brighton, it gives direct access to many new 
stations in the metropolis, and to a very central 
and convenient spot in Brighton, and also to 


Shoreham, the only port at present in the vicinity 
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of Brighton which has anything like a convenient 
harbour for vessels to unload and yachts to lie ; it 
also would afford a third route to Epsom racecourse 
and give great facilities for a large portion of the 
London public to attend the meetings held there. 
Onthe other hand, with the exception of the me- 
tropolitan districts and the important town of 
Reigate, with its 19,000 inhabitants, it passes 
through no place or district which has any pre- 
tension to being populous, the line as laid out 
being too far from the rising and prosperous town 
of Horsham to be of much use to that place; ¢ 
great portion of the country traversed being down- 
land or forest, is by no means attractive to a rail- 
way manager. The works will be heavy and the 
cost great, said to be about 35 millions ; whether 
sufticient traffic to provide a fair return for this 
great outlay can be obtained, is the point upon 
which principally the attack of the opposition will 
be directed. Inthe case of the London and East- 
bourne Railway before referred to, it was considered 
that to pay 4 per cent. upon the debentures and 5 
per cent. upon the share capital, together about three 
millions, it would be necessary to have traftic equal 
to thirty-six trains each way per day ; inthe present 
case on the same assumption something like forty- 
five trains each way per day would be required. 
If, however, the London, Chatham, and Dover 
Company are prepared to assist this project there 
might be a greater chance of success, but that is 
very doubtful ; there are “many agreements which 
cannot very well be abrogated, and that company 
at present have their hands pretty full of new and 
expensive works which to a certain extent must be 
for some time unproductive and a drain on the 
revenue. 

Noticeofample running powers have been given, so 
that it is intended to have plenty of ‘‘ strings to the 
bow.” No less than fifteen companies are affected, 
including among others the London, Chatham, and 
Dover, the West London, the North - Western, 
the District Railway, the Metropolitan Railway, 
the London and South-Western, the Midland, the 
South-Eastern and the Great Eastern ; these are to 
be used principally for the purpose of getting access 
to the system, and metropolitan stations of those 
lines, it being no part of the scheme to provide any 
large stations in the neighbourhood of London. 


Powers alsoare to be taken toenter into agreements | 
with the trustees of Shoreham Harbour to provide | 


funds for the improvement of the harbour or for 
the sale of the undertaking to the company. 


THE ENGINEERING OF SUBMARINE 
CABLES. 

Tue making and laying of submarine cables is a 
branch of engineering which has not advanced very 
rapidly of late years. As a matter of fact the cables 
laid to-day are practically the same in type with 
those laid ten or fifteen years ago ; and though it is 
now becoming an important question whether light 
or heavy cables are to be the cables of the future, 
experts are about equally divided into opposite 
‘amps on the subject. Some contend that light 
cables are the best for deep sea lines; others hold 
that light cables always have been and always will be 
failures. In the mean time the customary type is 
adhered to, that is to say, a cable which is sheathed 
with iron wire wound in hemp, and thus is inter- 
mediate between the light and heavy varieties, 
though partaking rather of the heavy type to which 
many experienced engineers incline. 

The great advantages of light cables over heavy 
in point of cost is, however, beginning to impress the 
minds of electricians ; and it is important to have 
the whole subject well ventilated, and the pros. and 
cons. of the matter well discussed. The paper by 
Messrs. Trott and F. A. Hamilton, read before the 
Society of Telegraph Engineers, at the meeting on 
Thursday, November 28th, is therefore valuable as 
affording the necessary opportunity for doing so ; 
and also as bringing forward a useful suggestion of 
their own for the manufacture of a new type of 
light cable which has some practical merits not to 
be overlooked. Following on this paper was 
another bearing on the same theme, namely, the 
description of a new form of grapnel for hooking 
cables already laid, by Mr. H. Kingsford, the inven- 
tor. We shall treat these two kindred papers in 
the order in which they were read. 

Submarine cables are not exempt from that 
natural decay which attends everything, though in 
the earlier days of cable enterprise it was said by 


high authorities that once laid on the sea bottom 
they would last for ever. Now-a-days we some- 
times hear it said that the average life of a cable is 
about eleven years. But this is also a statement 
that requires explanation. It appears to have been 
derived from statistics as to the fates of cables ac- 
tually laid ; but it must not be understood to mean 
that eleven years is all that a cable may be expected 
to live. A cable may be expected to live much 
longer if it can be properly repaired, and the faults 
or weak portions cut out and renewed. In eleven 
years, or within that time, it may give way, not once, 
but several times ; but it may be repaired as often 
and so made good again. It is therefore of great 
importance that the art of repairing cables should 
be cultivated and improved as much as possible, 
since a cable will live as long as it can be mended. 

The gutta-percha core (the same cannot be said 
of india-rubber core perhaps) appears to endure an 
indefinite time in sea-water as a whole, though it 
may develop flaws at places, and the sheathing only 
is the weak part against decay. It is therefore the 
duty of engineers to design a cable which will have 
a sheathing capable of resisting decay as long as 
possible. For it is on the strength of the sheathing 
that the power of being able to repair a cable 
depends. If the sheathing has rotted too much the 
sable has not strength to resist the strain of its 
being lifted from the bottom in order that a *‘ fault” 
in the core may be cut out. The construction of a 
sheathing which will facilitate repairs, as well as im- 
proved means of repairing, are therefore the two 
chief aims of cable engineers. 

The chief causes of accident to cables, as pointed 
out by Messrs. Trott and Hamilton, are abrasion 
by floating ice, or by rocky bottoms; ruptures 
caused by the anchors of vessels ; injuries inflicted 
by marine creatures ; and the wringing asunder of 
the core by the iron wires. 

Abrasion with floating ice has not been a fre- 
quent occurrence, notwithstanding the numerous 
| icebergs which beset the coasts and banks of New- 
|foundland and Cape Breton, where most of the 
| Atlantic cables land. It is indeed somewhat re- 
markable that so few breaks have occurred by the 





stranding of these huge floating masses, which by 
their enormous momentum would, it might be 
thought, snap a cable like pack-thread if it were 
caught by their grinding angles. Far more fre- 
quent in cable work is it to find a cable abraded by 
friction on some jutting promontory of the sea 
bottom over which the line has passed. Sometimes 
a cable is found to hang in a catenary or festoon 
between two such prejections, the amount of slack 
payed out in laying not having been sufficient to 
allow the intermediate cable to reach and lie upon 
the bottom. In such a case the cable is sure sooner 
or later to be worn through and break at one of the 
bearing points. To guard against such a mis- 
hap as this the remedy is to pay out slowly and 


to the bottom within a comparatively short 
distance behind the ship. And here we may 
remark the great importance of properly sounding 
and surveying the ground before laying the line, 
so as to ascertain the nature of the bottom and the 
position of such projections and intervening hollows. 
This is a precaution which is too frequently lost 
sight of because the sea bottom is invisible; and 
engineers or promoters are naturally apt to risk 
having good luck in the nature of the sea bottom. 
Nevertheless the sciences of geology and physio- 
graphy teach us that we may expect as many in- 
equalities on the sea bottom as we do on a land 
surface, since what is now the dry land was formerly 
the bed of the ocean. Stony and coral bottoms are 
also to be carefully explored and if possible avoided 
in laying cables. Grapnelling in repairing is a 
difficult and expensive operation, owing to the 
breaking of grapnels and the waste of time in 
false alarms and failure due to hard obstructions 
catching the grapnel, or causing it to skid over the 
cable. 

The breakages caused by the nature of the 
bottom, however much they are to be avoided if 
possible, are, however, singularly few as compared 
to those due to the anchors of fishing and other 
vessels. Not long ago there was a public outcry 
against the injury done to the Anglo-Continental 
cables in the North Sea by foreign fishermen, and 
the consequent interruption of telegraphic com- 
munication with abroad. The evil was deemed of 
sufficient importance to call for an international con- 
ference on the subject. It is not easy to see, how- 





ever, how such an evil is to be avoided, and at all 


events it lies rather within the province of the 
diplomatist than the engineer. 

With reference to faults committed by marine 
creatures, such as the bites of fishes and snapping 
turtle, we need only instance the remarkable 
damage done to the Para to Cayenne cable. In 
this case fragments of the fishes’ teeth which had 
damaged the core were found sticking in it by 
the engineers of the expedition, Messrs. Warren 
and othe-s ; they were never traced to the true 
depredator, though the bites have been repeated 
again and again on the cables of that coast. Great 
fish, such as the whale, have been known to get 
entangled and snared in the coils of a cable, as in 
the remarkable instance which occurred in the 
Persian Gulf a few years ago, in which the cable 
broke down, and when being repaired was brought 
to the surface together with the remains of the un- 
fortunate leviathan. The teredo worm is, however, 
by far the most deadly foe to submerged cables. 
This little creature is not destructive to the North 
Atlantic cables, but is found a serious enemy in 
many tropical seas, such as the East and West 
Indian waters. He consumes the hemp from the 
wire sheathing, and finally bores into the gutta- 
percha, which he appears to relish, with his 
powerful calcareous cutting jaws. Both of these 
depredations are injuricus toa cable ; for when the 
hemp is gone which served as a bed for the iron 
wires, these decay more rapidly in the sea water, 
and also in lifting the cable for repairs the loose 
wires crush together on the core and bruise it. 
For such seas, then, it would seem advisable not to 
employ hemp-sheathed wires, but a close sheathing 
of galvanised iron wires, which would keep the 
teredo out and prevent him from gaining access to 





give sufficient slack to let the cable settle} 


the core through the loose wires after the hemp is 
vaten. A covering of mineral pitch compound 
over all would be an additional protection, since 
it would also tend to keep the iron wires from 
|decaying in the water. This decay is due in 
| the main to the carbonic acid in the sea water, and 
it is noteworthy that hemp itself decays in sea 
water when in the presence of decaying iron. Left 
by itself hemp remains sound in sea water, and 
therefore where the teredo does not exist a simple 
hemp sheathing is more durable than an iron and 
hemp one, while it can be made equally strong. 
Where the teredo does exist, however, hemp 
would be attacked and destroyed by it unless coated 
with silicious or pitch compound. We may add 
that to protect the core itself from the toredo the 
Eastern Extension Telegraph Company now cover 
the core with a close lap of brass taping, which re- 
sists the mandibles of this powerful worm. The 
teredo, so far as we are aware, has not been 
“sounded” for, though the suggestion recently 
made by a writer on the subject, that the presence 
| or absence of these creatures in the seas about to 
| be made the seat of a cable should be ascertained 
by means of proper baits, is one which, in our 
opinion, ought not to be despised. 

The most immediately serious mishap to sub- 
marine cables is, however, their sudden severing 
during the process of laying, or whilst being picked 
up for repair, and sometimes also in deep water 
after having been successfully submerged. This 
peculiar kind of failure was remarked by Dr. 
W. H. Russell, the eminent special correspondent 
of the Times during the laying of the early Atlantic 
cables. In that most interesting book, ‘“ The 
Atlantic Telegraph,” he frequently speaks of the 
cable breaking suddenly either close to the ship or 
on the bottom, apparently without cause, and 
when under a strain greatly below the breaking 
strain. Speaking of one disaster in particular 
he says: ‘‘The two other breaks might be 
accounted for and guarded against in the future, 
but there was "something in the latter not so easy 
of explanation, and which seemed to point to 
some mysterious agency existing in the depths of 
the ocean, beyond the perception of science, or 
man’s control.” This ‘‘ mysterious” agency is still 
found to operate with the most improved cables yet 
made ; and Messrs. Trott and Hamilton claim to 
reveal the secret of it. According to these ob- 
servers it is due to the strong tendency of iron- 
armoured cables to twist or curl owing to the lay of 
the wires imparting a helical force in a direction con- 
trary to the lay. Consequently a slack cable is apt to 
kink, and when the strain is renewed on it, the kink 
is drawn out and the cable wrungasunder. Such a 
a mishap is likely to occur when it is necessary to 
slacken speed and go on again during the laying, 





for example, as in shifting the output of cable from 





54 


one tank to another. Again, iron-sheathed cable 
cannot be recovered from deep water, except in 
short lengths, because the operation of heaving in 
causes the sheathing to unlay, and this produces 
kinks at or near the ocean bed, and subsequent 
wrenching of the line asunder. Moreover, cables 
sometimes break in deep water by themselves, 
because when the iron wires become weakened by 
corrosion, the curling or untwisting tendency is 
unopposed, and the stronger portions on either side 
of the weakened spot untwist, thus exerting a force 
contrary in direction on each side, but concentrated 
on the damaged part. 

The remedy proposed by Messrs. Trott and 
Hamilton is to discard iron armour and employ only 
hemp sheathing, which is practically indestructible 
in sea water when removed from oxidising iron 
wire, and we may add, the presence of teredoes. 
With this end in view these inventors have designed 
a special form of hemp sheathing calculated not to 
curl or kink like iron wire, and forming a light 
cable strong enough to resist the stress of laying 
and repairing. Their objection to iron armoured 
cables on the score of kinking also applies to the 
close sheathed cables which, as we have pointed 
out, areto be recommended in teredo waters ; and 
they explain that when the close sheathing decays, 
the untwisting of the armour produces the wrench- 
ing which has to be guarded against. 

The style of sheathing proposed and patented by 
Messrs. Trott and Hamilton, is illustrated in Fig. 1, 
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where C isthe core with the copper conductor pro- 
jecting from it, and S is the sheathing of hemp, yarn, 
or other fibrous material. The alternate layers are 
laid across each other, one being to the left and the 
other to the right. This arrangement is to prevent 
the tendency to kink which is so destructive to 
iron sheathed cables. A further provision to this 
effect is made by twisting the yarns or threads of 
each serving in a direction the reverse of that in 
which they are wound about the core or insulated 
conductor. This point is illustrated in the tigure by 
the hatched lines on two of the strands. This last 
is, as is well known, an important provision, fora 
little consideration will show that if the yarns or 
cords of each serving be twisted in the same direction 
in forming them, the cable will tend to kink although 
the servings are wound alternately in left and 
right-hand spirals round the core. The natural 
tendency of the first layer of a cable, constructed 
as shown, to untwist will be to twist up and harden 
the yarns of that layer, since the yarns are laid on 
in the opposite direction to that in which they are 
twisted. 

Such a cable may be further protected by a coat- 
ing of tar, bitumen, asphalte, or cther preservative 
compound, and may be wrapped in tape or outer 
yarn. It can be made as strong as an iron 
armoured one, and much lighter, so it would be 
well if the plan received a trial, say on some of the 
shorter lines of the existing cable companies. 

We come now to the cable grapnel of Mr. H. 
Kingsford, a contrivance which has already had the 
advantage of being tried on board the repairing 
steamer the s.s. Minia, belonging to the Anglo- 
American Telegraph Company, and found to work 
very satisfactorily. It frequently happens in 
trawling for a cable that the grapnel (if the ground 
is at all rough, or the grapnel rope has a consider- 
able amount of slack out), will catch and break 
through a cable without the shipmen being aware 
of it from the strain on the rope. Mr. Kingsford’s 
idea is to prevent such an occurrence by causing 
the grapnel tosignal to the ship when the cable is 
in its prongs. 

This grapnel can be made in two ways, one by 
which the breaking of a prong announces itself to 
the ship, the other in which it does not ; but in 
both the pressure of the cable in the cusp or elbow 
of the grapnel between the stem and prongs forces 
in a push contact and completes an electric circuit, 
thereby ringing an electric bell on board. Fig. 2, 
which is a section through the grapnel, illustrates 
this arrangement in detail. The stem a is made 
hollow to allow the conducting wire and grapnel 
rope to pass through it. The push-contacts e are 
situated between the stem a and flukes or prungs b. 
The plunger or contact e is divided and an india- 
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rubber washer f fitted between the upper and lower 
halves to prevent mud or ooze entering into the con- 
tacts. To allow the plunger room to sink there is a 
countersink k. The plug of the plunger / bears on 
a contact pin i which rests against the reacting spring 
j, and makes contact with a metal plate g insu- 
lated with india-rubber and contained in a recess 
at the base of the grapnel. The contact pin or 
needle traverses the rubber to reach the contact 
plate and complete the circuit ; and the small hole 
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in the rubber thus made closes of its own accord 


when the pin is withdrawn again. The better to 
insure a good contact the inventors wrap the plate 
in tinfoil, which is also pierced by the needle in 
reaching the plate, and of itself tends to close the 
circuit. A base-plate d is screwed on the bottom of 
the grapnel, and has a ring attached for the trailing 
weight which keeps the grapnel well down on the 
bottom. 

The inventor proposes to use a rope made after 
the manner of Mr. Trott’s unkinking cable so that 
there will be little liability of the conductor being 
broken through this cause. Besides its use in 
cable repairing this grapnel is adapted for search- 
ing out torpedo lines by towing at a quick rate. 
Even if it is not desirable to lift a cable or torpedo 
line it is highly important to be able to localise 
them ; and Mr. Kingsford’s invention may prove 
useful for the purpose. 


TION.—No. XI. 
TELEGRAPH CoMPANIES’ ExuHrsits. 

Great Northern Telegraph Company of Copen- 
hagen.—The Great Northern Telegraph Company 
possesses several submarine cables of which the 
greater number are laid in the Chinese and Japanese 
seas. The company exhibited a series of trans- 
mitting and receiving apparatus, of which the 
most interesting was a receiver called the ‘* undula- 
tor,” and which is illustrated by Figs. 1 and 2. 
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Four independent electro-magnets M M are fixed, 
two by two, upon a plate of metal and are arranged 
in a square, with their eight poles occurring alter- 
nately. The figure shows the front view only. At 
the centre of the group of four magnets there is 
pivotted on escapement formed of two steel magnets 
aa, a a} lightly centred in such a way as to form 
the figure of X. These are mounted upon a vertical 
axis, each of the poles of the anchor being situated 
betwen two opposite poles. The escapement can 








oscillate freely, but without ever arriving in contact 
with the magnets, and in its position of repose it is 
retained by a fine spiral spring. The four electro- 
magnets have a total resistance of 1000 ohms. The 
indications are shown in the following manner: The 
upper end of the axis of the escapement is prolonged 
into a pointa } in. in length beyond the bearing, and 
upon that point there is fixed by means of a small 
screw, a fine silver tube r7, 4 in. long. The tube, 
which has a movable end, inclines towards the left 
and can press against a band of paper p p, which 
slides underneath it. It will be seen that each 
movement of the escapement is followed by the 
extremity of the writing tube, and the longer this 
is the more the movements of the tracing point 
are magnified in in comparison with those of the 
escapement. 

The writing tube is fixed in a little block of brass 
nu, which it traverses, following the direction of 
the axis of the excapement, toa height of about three 
quarters of an inch. The ink holder B is hermeti- 
cally closed, save for an opening which corresponds 
with that of the tube. That opening is prolonged 
below by the tube h, which envelopes the upper 
extremity of the writing tube without touching it. 
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The cover ¢ serves to receive the excess of ink, if it 
should escape. The ink from the reservoir thus 
fills the tracing tube, and gathers in a drop at its 
end, where it establishes a connexion between the 
tube and the paper before they come into contact. 
The ink, prepared with an alcoholic base, is quickly 
absorbed, and consequently the paper becomes dry 
almost immediately. The reservoir is filled by an 
opening provided in the bottom plate, and which 
is closed by a screw cap. The regulation of the 
apparatus is effected by the spiral spring fixed to 
the escapement, as well as by the double-threaded 
screw D, by which the plates of metal which carry the 
two pairs of electro-magnets can be made to approach 
or recede. If the apparatus is worked by strong 
currents the tracing tube can be used as a means of re- 
gulation by causing it to bear with more or less fric- 
tion on the paper, ora portion of the current may be 
shunted. The paper is fed along by means of clock- 
work. When the apparatus is not in use, the upper 
portion, comprising the electro-magnets, the escape- 
ment, the reservoir, &c., and which is supported 
by two hooks, is turned back to rest against an india- 
rubber cushion k, to prevent the outtlow of the ink. 
In this position the orifice of the silver tube is above 
the level of the reservoir. 

From the preceding it will be seen that the ‘‘ un- 
dulator” works directly without a relay. The writ- 
ing forms a continuous line in which the deviation 
to one or other side of the centre line of the band 
forms a running character according to a special 
alphabet (Fig. 2). A positive current produces an 
upward deviation, and a negative current a down- 
ward one. As the undulator works with the Wheat- 
stone transmitter, the ordinary Morse alphabet can 
be used, and is represented by shorter or longer de- 
viations above the centre line, while the downward 
deviations represent the stops (Fig. 3). The recorder 
writing, that is to say the dot can be also produced 
upon the undulator by a deviation upwards, and the 
dash by a deviation downwards (Fig. 4). The undu- 
lator constructed by Mr. Lauritzen is principally de- 
signed for working upon cables of four to 800 leagues 
in length. The Great Northern Company, who are 
the owners of the apparatus, employ it for all their 
European and Asiatic cables, and they have tried it 
with good results upon their long overhead lines. 
Under many conditions, as when the insulation is 
reduced by bad weather, and the Wheatstone re- 
ceiver cannot be employed, the undulators can be 
used as receivers up to eighty words per minute. 

The-same company employ an ingenious pro- 
cess to transmit Chinese characters. There was 
to be seen on their stand a sort of dictionary 
in which each Chinese character was represented 
by a number. The despatch, as received, con- 
sists of a series of numbers. Each number is in- 
scribed upon one face of a wooden parallelopiped 
(Fig. 5), of which the other face bears the corre- 
sponding Chinese character engraved in relief. The 
Kuropean employé takes the block corresponding to 
the number transmitted and presses it upon an 
inked pad and then stamps it upon the paper. The 
Chinese employé does the opposite when a message 
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is to be transmitted, This ingenious method of 
translation has been devised by a Frenchman. 
The company has also exhibited a series of cables 


which were noticeable for their weight, a quality 
epee atin: 
we /) 


Fia. 5. 














which is needed to prevent the Chinese from fish- 
ing them up for the sake of the materials. 

We must also notice a small and very elegant 
galvanometer with a magnet in the form of a saddle, 
oscillating in a horizontal bobbin. It carries a light 
needle, which moves before a dial and strikes to the 
right and left against two small contact pieces con- 
nected to a sounder by which the direction of the 
current is indicated. The whole apparatus is 
under a glass shade (Fig. 6), 


Fig. 6, 





Post Office Telegraphs of Great Britain.—The 
pavilion of the English Post Office telegraphs was 
situated in the Rotunda at the east entrance, and 
nearly in front of the Ottoman Telegraphs. It was 
organised almost entirely by Mr. Preece and Lieut. 
Ralph W. Anstruther, R.E., and comprised ob- 
jects both of historic and modern interest. The 
former category included the first apparatus of 
Cooke and Wheatstone, with five, four, and two 
needles ; the electro-magnetic apparatus of Henley, 
the Bain telegraph, and the first instrument used 
in the House of Commons and the railways ; the 
relays of Varley and Andrews ; the lightning dis- 
chargers of Varley, both the empty and the carbon 
type. A collection of bobbins comprising those of 
Wheatstone, Varley, and Spagnoletti; a series of 
twenty insulators, beginning with the first type of 
goosequill of 1837, and ending with the porcelain 
insulator of the most recent form. There wasalsoa 
series of batteries. 

The second category included apparatus actually 
employed, of types well known to specialists. Among 
these there were the automatic Wheatstone tele- 
graph, specially designed for press telegrams and cap- 
able of transmitting 150 to 200 words per minute. 
A double-current apparatus which transmits the 
current in one direction when the key is moved, 
and in the reverse direction when the key is released. 
Also the magneto-electric apparatus of Wheatstone 
(A BC.) Likewise Bright’s sounders with relays, 
in which the needle system is transformed into 
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audible signals. To this end the needle is replaced 
by a hammer which strikes upon bells of different 
tone. The foregoing apparatus were placed on the 
tables which surrounded the pavilion. 

At the side there were exhibited special arrange- 
ments of telegraphic wires, in which, to avoid 
reciprocal induction, the wires were not disposed 
parallel to one another. This disposition is carried 





out with wires of silicious bronze, the good quali- 
ties of which Mr. Preece set forth at a conference 
recently held at the Exhibition to consider the 
recent progress of telegraphy. Upon the same 
post there were shown a set of new insulators in- 
vented by Mr. Lewis of Birkenhead. These insu- 
lators (Fig. 7) havea conical screw at the top which 
is inserted intoa loop of galvanised wire of the form 
shown in Fig. 8. By giving the insulator a turn 
and a half, the loop and the wire are firmly fixed. 
The absence of friction diminishes the chances of 
oxidation of the wire, and as the loop is not galva- 
nised until after it is bent, it is alsoless subject to 
rust. This type of insulator was also shown by the 
Patent Self-Binding Telegraph Insulator Company, 
Limited. The Post Office pavilion contained likewise 
an interesting type of Gower telephone, which we 
shall describe when we come to speak of new tele- 
phonic apparatus. 

The Ottoman Telegraphs.—The exhibit of the 
Ottoman telegraphs was organised by M. Emile 
Lacoine, who has been for many years chief of the 
scientific staff of Turkish Telegraphs, and to whom 
is due the creation of the system of overhead and 
submarine telegraphs which embraces both Turkey 
in Europe, Asiatic Turkey, and Arabia. He was 
assisted in his work by M. Raif, who occupies the 
second position in the same service. This display, 
which was elegantly installed in a pavilion of 
Oriental style, presented this interesting feature, 
that the apparatus which it contained had been, for 
the most part, constructed at Constantinople in 
the workshops of the department, under the direc- 
tion of M. Lacoine. These shops render the Otto- 
man Telegraphs independent of external aid in the 
erection of their stations. The stations, although 
not numerous, correspond to a development of 
lines of nearly 25,000 kilos. (15,500 miles), of 
which the greater part lie in a country which is 
either almost desert or very sparsely populated, 
thus rendering the establishment and surveillance 
of the lines costly and difficult. The importance of 
the operations of the Ottoman Telegraphs may be 
judged from the subjoined tables, which show the 
development of the system, and from the accom- 
panying statistics, which give an abstract of the 
operations of the year 1882. 
I.—SystTEm. 


Extent of lines... 15,500 miles 
Length of wires.. i ue 25,846 ,, 
II.—Orrices. 
For internal and international ser- 
vice... ie <a a aoe 104 
For internal service only __... Pr 359 
;> international service only ore 1 
464 
State offices... me Seq ms 443 
Railway offices ... aa rai a 21 
464 
Offices open constantly oe ts 133 
i during daytime ... ozs 160 
a occasionally es a 171 
464 
III.—APPaRatTvs. 
Morse system ~ = 1,153 
Hughes ,, ; ad Ae oa 7 
Other systems ... oa = se 32 
Duplex system ... As = aa 2 
3 1,194 
e 1V.—Srarr. —— 
Number of employés ... a Be 1,629 
Subaltern staff ... a Poe ~ 1,602 


3,231 
V.—TELEGRAMS, -——- 

Internal Service: 
Official or free ... ses aed us 482,977 
In Western languages - 3,014 





Paid messages in Eastern languages 407,105 

ss ne > Western a 116,226 
1,009,322 

International Service: ee 
Number of foreign telegrams sent 123,964 

” ” received 125,844 
Through telegrams 44,736 
294,544 

Service telegrams 58 576 


Total .. ..  ... 1,862,442 
VI.—RECcEIPTS IN TURKISH PIASTRES. 
Internal Service : 


From official correspondence 19,378,049 








_»», private ie 10,175,128 
Various 15,895 
29,569,072 





International Service : 








From official correspondence = 869,539 

“99, private “ os bod 8,780,901 

Various ... ea oe om ie 3,900 

9,654,340 

Total a en 39,223,412 
Extraordinary : ee 

Cost of construction of new lines ... 4,676,544 

Ordinary : 
Salaries of employés ... nas 13,649,266 
Repairs and office expenses ... 3,941,696 





22,267 506 

The apparatus exhibited by the Administration 
of the Ottoman Telegraphs were a series of old instru- 
ments, and different kinds of Morse receivers 
actually employed and constructed in the local 
workshops. Among these apparatus we remarked 
a relay which permitted of commutation at a 
distance. It is applied between the four offices of 
Constantinople, Gallipoli, Andrinople, and Rodosto. 
This latter town is at the junction of the lines from 
Constantinople to Andrinople and Gallipoli, and 
the apparatus enables the operator at Constanti- 
nople to put himself in ccmmunication with these 
two latter offices without the assistance of the agent 
at Rodosto. We also noticed an alarm apparatus 
which permits two oftices separated by a third to 
correspond directly without calling up the latter. 

Besides these telegraphic apparatus we may cite 
the following articles: An electrical weathercock 
which reproduces in the interior the indications 
shown above. A controller for the entry of work- 
people in manufactories. This is a sort of money- 
box, into which each man is required to dropa 
counter bearing his name on entering. This box is 
in electric communication with a clock which com- 
pletes a circuit during a quarter of an hour after 
the nominal time of entry of the workpeople. By 
the intermediary of a small electro-magnet the cur- 
rent uncovers the opening of the box, and when 
the fifteen minutes have elapsed the opening is 
automatically closed, and it is impossible to intro- 
duce any more counters. The timekeeper then 
removes those counters which have been inserted, 
and thus can tell who is absent. There was alsoa 
spring commutator of a type which has been often 
imitated. This commutator, which eliminates the 


J 


oenenins ———— 








harmful influence of dust, consists of several bands 
of leather, between which the connexion is made 
with keys formed of a rod terminated by a handle 
of insulating material. This rod, which is furnished 
with a little projecting point, is brought by a move- 
ment of 90 deg. to rest against the upper plate, of 
which the opening has an elliptical form. The 
lower extremity of the rod stands upon a spring, 
and thus makes perfect contact. We may mention, 
also, a Hughes instrument, which prints at will 
either in Turkish or ordinary characters. 

We must also call attention to several apparatus, 
which were interesting not only in themselves, as 
regards the details of their construction, but also 
by their relation to questions of quite a different 
order. In the first place, there was a little dial which 
converted ordinary into Turkish time. This latter 
counts from sunset, and M. Lacoine related to us 
avery curious story upon this point. Some years 
ago the Ottoman Government created an astrono- 
mical and meteorological service, a sort of bureau 
of longitudes. M. Lacoine, whose position natur- 
ally indicated him for the service, was charged 
with the work of establishing the concordance 
between the Turkish andcommon year. He always 
found a difference of ten minutes by the calculation, 
and he might have searched long for the cause of 
that error if an old Turkish astronomer, or rather 
astrologer, had not pointed out to him the origin. 
The commencement of the day, as we have stated, 
reckons from sunset, but not from the actual or 
astronomical sunset, but from that observed from 
the highest point in the place. Hence, there is at 
Constantinople a difference of eight minutes be- 
tween the true sunset and that so measured. The 
remaining error of two minutes was more difficult 
to find. It was the time necessary for the muezzin 
to climb to the minaret and announce the com- 
mencement of the day by the customary invocations, 
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From this method of counting the hours it results 
that it is necessary each year to regulate the clocks 
and watches, and to know the difference between 
the Turkish and ordinary time. The little appa- 
ratus of M. Lacoine has this object. Itis a disc 
with a central movable portion ; on one side are 
the ordinary and Turkish hours, and on the other 
the ordinary and Turkish months. By making the 
dates to correspond the difference of the hours is 
immediately shown. The apparatus is graduated 
by a’scale of five minutes in five days, but by inter- 
polation the intervals can be made more exact. 
The same investigations have led M. Lacoine to 
construct acannon indicating by detonation the in- 
stant of true noon toenable theships to regulate their 
chronometers. The apparatus consists of a special 
clock, of which the mechanism is such that when 
the three hands for hours, minutes, and seconds are 
superposed an electric circuit is established. With 
this object the axes of the hands carry three small 
tails, which, at the desired moment, dip into three 
cups of mercury. The current unlocks a counter- 
weight which falls and causes the signal to go off. 
The same effect takes place at midnight, but the 
cannon is not charged. Indeed, for the last two 
years the whole working of the apparatus has been 
suspended by the administration both by day and 
night. 

The Turkish pavilion contained also aseries of 
technical works translated into Turkish by M. Raif, 
and various publications of M. Lacoine’s concerning 
electricity, &c. The pavilion;was lighted by a Cance 
regulator, placed at the centre of the cupola, and by 
a line of incandescence laps which surrounded the 
base of the same. 








COMPOSITE PAVEMENTS. 

AN experimental length of composite pavement 
of a novel character is now being laid in Cannon- 
street, opposite the Mansion House Station of 
the Metropolitan District Railway. It was de- 
vised several years ago by Mr. H. F. Williams, a 
well-known engineer and contractor of San Fran- 
cisco, and in several of the principal streets of that 
city the pavement has been subjected during the 
past seven years to the test of traffic at least as 
heavy as that of Cannon-street. The fact that 
after this prolonged and severe trial, it remains 
to-day, except for a slight wear of the surface, in 
as good condition as when it was laid down, is suf- 
ficient proof that the system possesses such ex- 
cellent qualities of resistance to wear, as to render 
a fair trial of it, advisable for the metropolis. The 
mode of construction of this pavement is very 
quickly described. A thoroughly good concrete 
foundation is necessary, faced with cement which 
must be set hard and quite dry before the super- 
structure is laid on. This consists of wooden blocks 
about 8in. long by 4 in. deep by 13 in. wide, which 
are set upon the foundation like bricks on edge, and 
with the end of the grain—that is with the 13in. side 
—uppermost. Previously to being thus set, each 
block is dipped to half its depth in a boiling mix- 
ture of Val de Travers asphalte and Trinidad 
bitumen. Thus coated, the blocks are laid side by 
side so as to break joint, and as close together as 
the coating of asphalte will allow, the covering 
insuring a space being left between the blocks of 
about } in. all round, while at the same time it 
cements them firm to the foundation. The spaces 
are afterwards filled up with boiling asphalte so 
thoroughly as to hermetically seal up each block, and 
cement it to the adjacent ones ; in this way a per- 
fectly homogeneous covering is laid over, and 
cemented to, the foundation. Upon this covering is 
then spread a coating of asphalte about half an inch 
in thickness mixed with coarse sand or grit; the 
coating must essentially be of a different character 
to the material used for inclosing the blocks, since 
it has to resist the wear of the traffic, and not to 
take the simply passive part of the latter. At the 
same time the surface covering is not so hard as 
that of the ordinary asphalte paving, but while 
thoroughly able to resist any deformation from 
passing loads, or alteration in structure from heat, 
the mixture employed has sufficient elasticity and 
grip to make it free of the greatest drawback 
and most serious evil of asphalte paver-ent—its 
slipperiness when humid. This important ad- 
vantage is secured partly by the blending of diffe- 
rent kinds of asphalte, but chiefly from the existence 
of the elastic cushion of cemented wood interposed 
between the covering and foundation. Properly 
laid the pavement is, as long experience has shown, 





an admirable one, but evidently its success or failure 
depends probably more than that of any other 
system, upon the care with which it is laid down. 
The absolutely essential conditions for success are : 
besides the proper selection of materials, a hard, 
regular, and dry foundation ; a thorough cemen- 
tation of the wood blocks to this foundation ; the 
thoroughly complete incasing of the blocks with the 
asphalte glue, and the efliciency of the latter in 
making the whole structure homogeneous through- 
out ; the use of very small gravel or coarse sand 
properly mixed with the harder asphalte, which 
forms the wearing surface. It is evident that to 
secure all these conditions essential to success, con- 
siderable skill is necessary to lay the pavement, and 
especially everything must be kept quite dry, andthe 
asphalteapplied as hotand liquid as possible. Without 
these precautions being taken, the pavement, which 
is of comparatively slight proportions, must in- 
evitably fail under the stress of incessant and heavy 
trafic. We point out these facts because the 
Williams pavement in San Francisco has proved 
itself to be all that its inventor has claimed for it, 
and because in our opinion the Cannon-street 
sample has not been laid under the conditions neces- 
sary to secure tlie success that may fairly be antici- 
pated. Should experience show that we are right 
in this conclusion, the failure ought to be ascribed 
not to defect in the principle, which has been fully 
established, but to the imperfect manner in which 
the work has been carried out in the absence of the 
inventor. 





STEEL-FRAMED CARRIAGES. 

Tue North-Eastern Railway Company is building 
at its Darlington works, the first steel-framed 
passenger carriages that have been run on its line. 
In addition to heavy composite carriages, the com- 
pany has also built a few steel-framed wagons, and 
one or two wagons for the conveyance of heavy 


forgings of special size, such as rudder frames. After 


sufficient experience has been obtained, it is probable 
that it will be generally adopted by the company in 
place of the wooden frames that have hitherto been 
general on that line. It is evident that there will 
be a largely increased use of steel by the North- 
Eastern Company, which has hitherto been slow in 
adopting it, and which still builds a large number 
of its boilers of iron. 


A Srmpce INsuLatineG STanp. 

Professor Silvanus P. Thompson has designed a 
simple bottle insulating stand after the plan of M. 
Mascart, but costing only a few pence, whereas Mas- 
cart’s costs about a guinea. The stand is made by 
blowing one end of a glass tube into a kind of a flat 
foot, by which the tube stands up from the bottom 
of aglass bottle. A little paraftine wax is used to 
cement the tube properly to the bottom of the 
bottle, and paraffine oil can be employed as an in- 
sulating fluid in the bottle, as well as strong sul- 
phuric acid, which is used by Sir W. Thomson, and 
M. Mascart. Dust is kept out of the bottle by a 
small gutta-percha or rubber parachute, which slips 
up and down the glass tube by hand. The open end 
of the tube above is useful for holding charged con- 
ductors. 

THe Frrst Law or ELECTROSTATICS. 

At the Physical Society on December 8, Professor 
Silvanus P. Thompson read a paper on this subject, 
in which he showed that if electricity be considered 
as a self-repulsive medium, a surplus in one place 
and a deficit in another would give rise to motion 
between them, i.e., attraction. This inference, as 
well as many other electric phenomena, such as in- 
duction, the distribution of charge in the Leyden 
jar, and the flow of current in a battery, were illus- 
trated on the same hypothesis by means. of self- 
repelling magnet poles buoyed with cork and 
floated on oil. The repelling poles tend to a uniform 
distribution of themselves throughout the surface 
of the oil, which would correspond to ‘‘ space” in 
nature. A surplus of poles at one place led to 
movement until the distribution was uniform, and 
the collection of the poles on confining barriers 
placed across the surface of the oil correctly illus- 
trated the behaviour of electric charges referred to 
above. Professor Thompson pursued the hypo- 
thesis to the inference that electricity is either 
ether or ether electrified ; the former supposition 
being the more probable. 


Tue Op EncusH MIte. 


This somewhat interesting question was raised in 
a short communication which was submitted on 





Monday evening to the Royal Society of Edinburgh 
at the opening meeting of the 101st session. The 
communication was from Mr. W. F. Petrie, and 
was read by Professor P. G. Tait. The author 
stated that the length of the old English mile 
was so uncertain that further inquiry was de- 
manded. In the course of his examination into 
the subject he had traced the variations in the 
length of the mile back through four centuries, 
and showed ‘how it varied at different times, and as 
used by different persons. Following the analogy 
of the old French mile, with which the English mile 
seemed to have been identical], it was seen that the 
latter was part of the decimal system of the French 
fathom, chain, furlong, and mile, based upon the 
medieval foot of England. Whether the English 
mile had been introduced by the Normans, or 
whether its basis had remained in England, like 
other measures from Roman times, was still an un- 
settled question, and that, as well as the local 
variations in the length of the mile, and the origin 
of the mile of Cheshire and Wales, which became 
gradually assimilated with that of the other parts 
of England, remained for future inquiry and discus- 
sion. 


INTERNATIONAL HEALTH EXHIBITION. 

The buildings in which the recent successful 
Fisheries Exhibition was held, are next year to be 
filled with objects having a relation to the subjects 
of health and education. The object of the Exhi- 
bition will be to illustrate as vividly, and in as prac- 
tical a manner as possible, the causes which affect 
the conditions of healthful life in dwellings, schools, 
and workshops, and which also operate through 
food and dress, and to bring into public notice the 
most recent appliances for elementary school teach- 
ing and instruction in applied science, art, and 
handicrafts. The Exhibition will be divided into 
two main sections, health and education, and will 
be further sub-divided into six principal groups. 
The first will illustrate the food resources of the 
world, and the best and most economical methuds 
of preparing, cooking, and utilising them. In the 
second, dress, in its relation to health, will be dis- 
played, together with illustrations of the clothing 
of the principal peoples of the world. In the third, 
fourth, and fifth groups will be comprised all that 
pertains to the healthful construction and fitting 
of dwellings, schools, and workshops, not only as 
regards sanitation, but also fittings and furniture 
generally, and the means for preventing and com- 
bating the evils of unhealthy trades. The sixth 
group will comprise all that relates to primary, 
technical, and art education, and will include appa- 
ratus and appliances for teaching. The Prince of 
Wales is the president, and is assisted by an exe- 
cutive council, two of whom, Mr. Birkbeck and 
Sir Philip Cunliffe Owen, were among the most 
energetic promoters of the late Exhibition. 


A New Firepamp Detector. 

Dr. Kitsee, of Cincinnati, has exhibited to the 
Franklin Institute a new firedamp detector, which 
has some points of novelty in its construction. It 
consists of a metal box, having two of its sides 
covered with fine wire gauze. This is enclosed in 
another and larger metal box with wire gauze of the 
same texture on two of its sides. A clockwork is 
placed betwixt the walls of these two cases, and a 
tine silken thread attached to the clock-spring is 
drawn across the inner box, and fastened on the 
opposite wall of the same as a detent which holds 
the works in entire check. The clockwork has a 
spur-wheel arranged so as to complete the circuit of 
an electric bell, when the spurs, which are con- 
nected to one pole of a voltaic battery, strike against 
a contact plate connected through the bell and 
indicator, to the other pole of the battery. The 
spurs of the wheel are arranged in different appara- 
tus to actuate different indicating numbers, lke a 
common fire alarm apparatus. Platinum sparking 
points connected with another battery are placed 
within the central box, and when a spark is passed 
between them a slight explosion occurs, which 
breaks the thread, and liberating the detent allows 
the clockwork to move and ring the bell, while at 
the same time it works the indicator, which tells the 
locality of the escape of damp. Dr. Kitsee proposes 
to place these detectors at intervals of 300 ft. along 
the galleries of the mines, and firmly secured to the 
roof where the light firedamp accumulates. The 
wires leading to and from the detectors are to be 
placed in leaden pipes to prevent accidents. The 


indicators and bells are to be erected in the office of 
the superintendent ; and every morning ere the 
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miners descend to work he will test the mine for 
damp by sending a spark through the detectors, 
when, if any one responds, the miners will not be 
allowed to enter that part of the mine until it has 
been purified by the air pump or other means. 


THE EXPLOSIONS ON THE METROPOLITAN RaAtILways. 

The report of Colonel Majendie and Captain 
Cundill upon the explosions which took place on 
the evening of October 30 at two points of the Me- 
tropolitan Railways, has been published. It will be 
remembered that the first explosion took place at 
7.52 p.m., 138 ft. east of Praed-street Station, and 
the second at 8.5 p.m, about 720 ft. west of Charing 
Cross. The latter did little damage, but the first 
wrecked the last two carriages of a passing train, 
and injured sixty-two persons, some of whom were 
cut and bruised, and some rendered permanently 
deaf by the bursting of the drums of their ears. 
Of the three possible explosives to which the 
occurrence might be attributed, gas, gunpowder, 
and nitro-compounds, the nature of the damage 
by its exceedingly local character and by its pulve- 
rising effect points conclusively to the latter. The 
authors of the report have made experiments at 
Woolwich, which show that about 2 lb. of dyna- 
mite, properly exploded, would produce such an 
effect as that in each tunnel. It is doubtful 
whether the ignition was properly effected at Praed- 
street, for a piece of unfired ordinary safety blast- 
ing fuze was found in the tunnel. If this had been 
part of the shell it must have become detached and 
the firing have been effected by accident. This 
theory is borne out by the fact that a bright light 
was seen for some seconds before the explosion, 
as if the dynamite had taken fire and burnt until the 
heat ignited thefuze, when the remainder would cease 
to burn and would explode. Fragments of copper, 
supposed to be from the detonation, were found 
under the footboard of one of the injured carriages, 
together with some splashes which contained traces of 
zine, probably from the case which held the powder. 
Observations made at Westminster Bridge Station 
show that there are 3.26 empty first-class compart- 
ments in each train about that hourin the evening, 
so that there would be no difficulty in the culprits 
depositing their infernal contrivances on the line 
while travelling in the trains. If the police had 
been as successful in tracing the criminals as Messrs. 
Majendie and Cundill have beenin unravelling their 
plan of operations, the affair would wear, in the 
retrospect, a much more satisfactory aspect than 
it does at present. 


FOREIGN TECHNICAL LITERATURE. 

Tue Railway Aye (Chicago, October 25) says that the 
Mexican Central Railway is rapidly approaching com- 
pletion, and it is hoped that a continuous line from the 
Rio Grande to the city of Mexico—a distance of 1214 
miles—will be opened early in the spring. It is being 
constructed economically, the line from Chihuahua to 
Fresnillo having cost on an average only 2705/. per 
mile for the formation of the track. 

According to the Mechanical Engineer, the new 
cable system employed on the Brooklyn Bridge tram- 
ways is a complete failure. One of the engines, started 
with 75 lb, steam, has had hard work lately to move 
the cable. The latter is constantly being run off the 
pulleys by the men who have to lift it in place on the car 
for each trip, and altogether the system of traction em- 
ployed seems to be costly and troublesome. 

The Rivista Marittima (Rome) for October, quotes 
from other Italian military papers the statement that 
the German Government has lately granted an exclu- 
sive patent to the inventor of a new species of torpedo. 
This is to be let drop from a balloon upon the object 
to be attacked, and can either be discharged by the 
shock of striking a solid object, such as a ship, or by 
a time fuze, if it falls into the water. To provide for 
the latter eventuality, the torpedo is furnished with a 
float. When the torpedoes are not dropped by hand 
from a balloon, which would be a service of great 
danger, they can be dropped automatically by a clock- 
work mechanism from an empty balloon, or, when cir- 
cumstances permit, the balloon may be held captive, 
and the torpedo discharged by electricity. 

The Industrial News (New York) for September, 
mentions the discovery in Hell Caiion, in the Sandia 
Mountains, Col., of a constant flow of copper-bearing 
water, yielding 13 per cent. of the metal. The stream 
has a capacity of 250 barrels per day. The copper 
can be precipitated by the use of electricity, which 
will separate it in a pure state from the other metals 
in the fluid at slight expense. 





The Panama Canal Company has been obliged to 
agree to pay 16,000/. per annum towards maintaining a 
force of 200 police to keep order among their hetero- 
geneous throng of workmen, who were becoming 
riotous. The Government wauld do nothing, so the 
company was forced to take matters into its own 
hands, 

The Bulletin of the American Iron and Steel Associa- 
tion (Philadelphia, October 24 and 31) quotes from the 
Iron Aye an article on the sale of the Pittsburg Bes- 
semer Steel Works. This large establishment has 
been purchased by Messrs. Carnegie Brothers and Co., 
Limited, at a price which yields the selling company 
no profit upon the cost. The works consist of two 
four-ton converters, and a very complete blooming 
mill and rail train, with a capacity of 75,000 tons of 
steel rails per annum. This sale shows that the pre- 
sent price of steel rails in the United States (15/. per 
ton) is unremunerative tothe makers. The works will 
now be used for the manufacture of steel specialities, 
in connexion with Messrs. Carnegie’s Edgar Thomson 
Steel Works, which lie not far off, on the opposite 
bank of the Monongahela River. 

According to the report of the Austrian correspon- 
dent of the Zeitung des Vereins Deutscher Eisenbahn- 
Verwaltungen, the Austrian steel-rail trade is in a very 
flourishing conditiou. Not only are the mills belong- 
ing to the Government and to the railway companies 
fully employed, but the seven private works included 
in the Trade Association have almost more than they 
can do. Prices have advanced as the demand has in- 
creased, and the outlook appears extremely favourable. 
Last year nearly 117,000 tons were produced, and this 
year it is expected that the output will be between 
170,000 and 175,000 tons. When it is stated that the 
average annual production in the years between 1872 
and 1880 was only 55,000 tons, it will be seen that 
Austria is likely to prove a formidable rival to the 
other rail-producing countries of Europe. 


An abstract of the report of the French Minister of 
Commerce on the ‘‘ Industrial Population of France ” 
appears in La Métalluryie (Paris, September 19). The 
following are the most important items : 


Number of Number of 


Works. Workpeople. 

Coal mines 342 106,415 
Peat cuttings 1,035 26,977 
Tron mines 355 8,468 
Other mines ... 60 4,422 
Iron works... a soa 359 57,000 
Earthenware and china fac- 

tories re 412 18,708 
Glass works ... 162 23,121 
Paper mills 536 32,655 
Gas works _... 619 10,575 
Candle factories 157 8,603 
Soap works ... — 339 3,500 
Beet sugar factories 512 63,526 
Textile factories 5,024 353,383 


The American Engineer (Chicago, November 2) 
states that the Naval Advisory Board have recom- 
mended the following additions to the United States 
Navy. One vessel, representing ‘‘the maximum of 
unarmoured fighting efficiency,” of the Chicago type, 
to cost 259,000/. ; one of the Boston and Atlanta type, 
‘*a combination of fighting and cruising qualities,” to 
cost 187,200/.; one of the Dolphin type, ‘‘an eco- 
nomically maintained commerce destroyer,” to cost 
96,400/. ; two ships for general cruising, exploration, 
&c., each to cost 103,200/. ; and two gunboats to cost 
53,800/. each. These are recommended for immediate 
construction. 

According toinformation quoted from Philadelphia, 
the imports of iron and steel from Great Britain into 
the United States were 55,144 tons during the month 
of September, against 66,632 tons during August. 
For the first three quarters of this year the imports 
were 540,079 tons, against 950,995 tons for the corre- 
sponding period of last year. 

The fortnightly Résumé of the proceedings of the 
French Society of Civil Engineers reports that at 
the meeting of October 19, M. Clerc gave a description, 
accompanied with drawings, of a machine called the 
Bosseyeuse, designed by MM. Dubois and Francois, 
and used in the mines of Marihaye, to supplant powder 
in blasting, where danger from firedamp is to be ap- 
prehended. It appears from official figures that 
in Belgium, out of twenty-three firedamp explosions 
taking place in three years, eighteen were due to the 
use of powder. The Bosseyeuse entirely dispenses 
with any explosive agent. It is a percussion drill 
and exceedingly powerful. By its means grooves are 
hollowed out in the face of the coal and holes bored 
so as to create lines of fracture. Steel wedges are 
then inserted into the holes, and the drilling tool is 
replaced by a striker. The wedges being hammered 
home split the coal as effectively as can be done by 
powder, and the process is about equally economical. 
The speciality of the Bosseyeuse is the facility with 





which it cuts the grooves, which renders it valuable 
even where powder can be used with safety. 

The National Car-builder (New York) for November 
mentions that the Automatic Spring Motor Car and 
Carriage Company of Philadelphia is constructing a 
large tramway car, with its patent spring motor 
attached, which will shortly be put on one of the 
principal lines in the city. The power is in eight 
spring shafts, attached to the axle, each shaft having 
ten coil springs wound round it, and each spring being 
3in. wide, ;?;in. thick, and 60ft. long. When all 
are wound, and the car ready to start, it is calculated 
that the power stored is capable of propelling a loaded 
car eight miles with ease, and that the power can be 
increased, diminished, or entirely shut off, as may 
be desired. The machinery by which it is controlled 
is very simple, and easily worked by the driver. This 
experimental car will cost 1000/. 

The Philadelphia and Reading Railroad Company 
are putting into use a peculiar crcangement to prevent 
accidents, at a spot where their liae crosses the Lehigh 
Valley line on the same level. When a train reaches 
a point 2700 ft. from the crossing, it rings an electric 
bell, which warns the man in charge ; and if he finds 
that atrain is approaching in defiance of the danger 
signal, he can run it into a siding that leads intoa 
field. 

The Electrician (New York) for October contributes 
to the Bell versus Reis controversy a letter from Mr. 
H. C. Buck, enclosing one from Mr. H. F. Peter, a 
teacher of music in the village of Friedrichsdorf, which 
was for many years the home of Philipp Reis, and 
which contains the Garnier Institute, where he was 
instructor in physics. Herr Peter states that he was 
present at Reis’s experiments, and can testify that 
audible speech was actually reproduced by his tele- 
phone. He says that many members of the ‘‘ Physi- 
kalischer Verein,” of Frankfort-on-the-Main, were 
also present. 

A trial of the system of signalling by electricity 
was recently made on a portion of the New York 
elevated railway, which has been equipped with the 
apparatus for keeping trains 500 ft. distant from each 
other. Each locomotive carries a small dynamo ma- 
chine, wound for electromotive force, and the current 
is continually flowing, making a closed electric 
circuit as a basis of operation. Two of these were 
placed upon the line. As soon as one of them came 
within 500 ft. of the other, it started automatically a 
signal, which caused a bell to ring in the cab of the 
other locomotive ; and it continued ringing until the 
first engine had moved on out of the d00ft. circuit. 
No further details or explanations are given. 

The Revue Industrielle (Paris, November 12) com- 
ments at length and approvingly upon the decision of 
the commission of experts, deputed by the Municipality 
of Geneva to study the works to be executed in con- 
nexion with the regulation of the flow of the River 
Rhone into the Lake. It is intended to keep the level 
of the lake within average limits, and to create a fall 
of the superfluons water, which will supply many 
thousand horse-power for utilisation in the city. The 
system by which this power was to be transmitted was 
one of the most important points for the consideration 
of the Commission. The choice lay between four 
systems ; telodynamic cables, compressed air, electri- 
city, and water under pressure. The former were re- 
jected on account of the expeuses of maintenance and 
uncertainty of action. It was considered that only 
50 per cent. of the power could be utilised by means 
of compressed air, except upon the Mékarski system, 
which was too complicated to be carried out on so 
large a scale. Transmission by electricity was care- 
fully considered, but the Commissioners were of 
opinion that the methods employed were not yet suffi- 
ciently perfect to justify them in adopting it as the 
principle of such an extensive undertaking. They have 
tinally decided upon adopting the system of transmis- 
sion by water under pressure, although the most costly 
ofthe four. The price per horse-power and hour, for 
a transmission of 100 horse-power for a little over three 
miles, is by telodynamic cable less than 3d., by com- 
pressed air 3$d., by electricity 2)d., and by water 
under pressure 44d. The Commission, however, was 
not governed solely by reasons of economy, but took 
into consideration the value for domestic, municipal, 
and sanitary purposes, of an abundant supply of water 
at high pressure, as well as the cost of the power to 
be used commercially. 





Tue Late Sir WILLIAM SreEMENS.—We have received 
from Messrs. Adams and Scanlan, of the Alhambra 
Studio, Southampton, some admirable photographic por- 
traits (cabinet size) of the late Sir William Siemens, 
taken by the firm just mentioned during the Southampton 
meeting of the British Association last year. We call the 
attention of those of our readers who desire to obtain 
photographs of Sir William Siemens, to these pictures, as 
we believe that good portraits of him are far from nume- 
rous, and Messrs. Adams and Scanlan retain the sale 
entirely in their own hands, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
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In the Cases of Inventions communicated Jrom Abroad the) 
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| 
i 
| 


} 
| 
} 
| 


Names, &c., of the Communicators are given in Italics’ 


after the Applicants’ Names. 





Nee, | 


| AMES, &c. 
and | PANT 
Dates.| OF APPLICANTS, 


ABBREVIATED TITLES, &0, | 








Dec. 4! 
5623 | G. L. Pearson, London. 
5624 | 8. R. Divine, Loch- 
| §Sbeld 


rake, N.Y., 

| U.S.A. 
5625 | 8. R. Divine, Loch- 
Sheldrake, N.Y., 


| U.S.A. 
5626 | 8, Roos, Turin, Italy. 
£627 | Reddie. Hines, Perry, 
| and W orthington. 
5628 | Johnson. Lewpold. 
£629 | G. and J. E. Tolscn, 
| Dewsbury. 
5630 | = Thomson, Lon- | 
5631 | E. LA Hill, Notting- | 
6632 | L. i. "Wash, Beehive, | 
5633 | L. H. Nash, Brooklyn, | 
N.Y.. U.S.A. 

5634 | i. Charlton, Manches- | 
5635 | B. W. Brinsmead. 
ondon. 
£636 8. Wilcox, Brooklyn, 


5637 Clark.’ Urban and 
Jennings. 


£638 | F. V. Andere, Green-) 


wich, Ken 
£639 | W. G. Delf, cian, 
5640 | H. we ‘London, 
5641 | J. C. Martin, — 
deacon: 
£642 | Lake. Asper. 
£643 | Abel. Garrett, 
£644 | Abel. Barbe. 


5645 | J. K. Kilbourn, Lon- 


on, and G. Fossick, 


} 
| Detecting the efforts of burglars, &c. ; 
to enter premises. 
" losive compounds and preparing 
e same, (Complete specisica-| 
tion) 
on compounds and blasting 
cartridges, &c. (Complete speciji- 
cation). 
Electro-telegraphic ‘system, arti- 
rr applicable for long cables. | 
Multiple pumps, (Complete specisi-| 
| cation). | 
| Manufacture of salicyclic acid, ae. 
| Machinery for pulling rags, & 


| 
| Pens for ornamental writing. 





Ball, &c., valves. | 
j 
ar oatem. (Complete specijica- 


| Gas’ ‘agines. (Complete specifica-| 


“spritg mattresses. 
| Construction of pianofortes, 


| 


' 
Hot air engines and their attach-! 


Woven fabric, and apraratus for 10 | 
ducing the same. (Complete 
specijication). 

“Ammeters,” “voltmeters,” “power-| 
meters,” and “ ohmmeters.” 

| Stud buttons. 

| Stoves for warming air, &c. 

Machinery for decorticating rice, 
wheat, &c. 

Apparatus for mining ccal. 

Rolling mills. 

Manufacture of solid non-diliquescent 
phosphate cf lime soluble in water. | 

Steering apparatus. | 


Dec. 5  Stcckton-on-Tees. | re | 
5646 | Spence. Fahnehjelm.| Dluminating by means of the incan- 
descence of refractcry substances. 
5687 | EH. _ Sains, Mar- | Sewing machines. 
ite 
5648 | |J, White and J. Velocipedes. 
Asbury, Coventry. | 
5649 | Stevens. Partly | Manufacture of boots and shoes. 
James. | 

£650 | R. Hall and C. C. | Wood paving. 

| Woodcock, Leicester. 
5651 | Lake. Fenerty. Manufacture of penn 
5652 | Thempson. Dowling.) Roller mills for grinding. 
£653 | T. Wrench, Liverpool. | Umbrellas, parsnols, &c., and in tcols 

for applying the same. 

5654 | | Boult. De Taund | | Self-reg ulating terredo. 

| and De Szigydrté. 
5655 | | Edwards. Marquis. | Atdomina! belts. 
S656 | | 3. by Lowther, Farl | Broughams, &c. 

. e, Brig- | 
5657 | | E ll London. Operating bicycles, &c. 

— | Thomrson. Paponot.| Making foundations telow water 


5659 | Thempson. Edwards. 
C. Sutton and W. Kirk- 
land, Leicester. 


‘ 
J. Barton, Glasgow. 
. a, Bolton. 
Y Hom breys and J. 
“— Milbourne, Man- 
chester. 

Edwards. Gautier. 

H. G Hosmer, Lon- 


and Collenbusch. 


uke ; Crébassa and 
Rogniat. 
|W. J. Bacon, Poole, 


| Dorset. 


R. Hannan, Glasgow. 
Bonneville. Ralu, 
G. H. Nash, Birming- 


Sir W. Thomsen, 

Glasgow. 

5676 lee Thomson, 
ai 

5677 | | F. Siemens, London. 





5678 | T. H. Ward, Tipton. 
5679 | T. R. Jordan, London. 
san |, 

5681 | Lake. 


‘Bisson. 


on 
Von Nawrocki. Dreyse | 


R, Wyllie, West Hartle- | 


J. Greenwood, Bacup, —— primary and secondary 


| level. 
Seal traps for wash basins, & 
Manufacture of boots and shots 


| Generating pressure. | 
| Producing motive power. 


Anchors. 

Governing steam engin 

| Address lables and in fn holders for the || 
same. 





Rowlocks for boats. 
Motive power engines. 


Hlectric apparatus for automatically 
operating fog-signals, and percus-| 
sion caps therefor, &c. 

Marine engines, 


Dyeing vegetables, &c., substances. 
Safety suspender for stirrup- -leathers | 





| 
| 


| Boilers, kettles, &c. 
Double or manifold post cards. 
Paint b es, 
Navigational sounding apparatus. 
Mariner’s compass, and means for as | 
certaining and correcting its errors, | 
= and working gas fur- | | 
Weighing or testixg force, strengths, | | 


ains. 
Apperates for pulverising ee 
teries, 


{ me . -printing, &c. | 


| 
| 
| 


NAMES, &c. 
OF APPLICANTS. 





5687 


” 


5688 
5689 
5690 
569 


fat 





5692 
503 
ty 
5696 | | 


| a. de Meuron and H. 
Cuenod, Geneva. 

J. Wocdward, Man- 
chester. 

A. J. F. @. Telschow, 
London, 

Boult. Leyx. 

Thompson. Kirk- 
patrick. 

J.T. Jones and J. H. 
Wild, Leeds. 

Haddan. Reis. 

T. L. Daltry, Man- 
chester. 

Lake, Meatyard. 

Wirth. Burstenand 
Pinselfabrik 0- 
naueschingen Mez 
and Co. 

Lake. Young. 

Lake. Meatyard. 

eS Stein. 

G. E. Webster, Not- 


tingha am. 
Py and Een- | 
jamin. Rose. 


ABBREVIATED TITLES, &c, 





ee ood and dynamo-electric ma- || 
Breaking cannel, coal, coke, &c, 
Manufacture of rope, 


Spring mattresses, 
Saddles applicable for bicycles. 


Rock-boring apparatus. 


Toggle presses. 
Brosbunaking machines. 


| 


| Type-writing machines. 

Steam hammers, &c. 

Scrting or sifting green malt. 
—— convertible into rcck- 





| pleating machines. 





GRANTS OF PROVISIONAL PROTECTION FOR 81X MONTES. 


For Particulars, see Corresponding Numbers in Lists of 
Applicaticns Jor Patents. 











1.—Anncunced December 7. 
































) 
No. __ ame. ne, | Now Name. No. | Name. 
7. 1883 1883 | 
por Baxter i. 5307 | Jensen (The | 5355 | Mills 
| Gould Mac Kaye | (Manhes). 
4842 | Costerton, Manufac- | 5356 | | Thompson 
4950 | Dewrance. turing Co.) (Krnka). 
5074 | Evans and 5308 | Marks. 5357 | Boult (Orvis). 
| Ranford. 5309 | Turner, 5359 | Readman. 
5094 | Rylands 5310 | Marshall. 5360 | Day 
| (Partly 5312 | Critten. | (Billings). 
| Good). 5314 | Ball. 5361 | Lake 
5110 | Williams, £315 | Johnson | (Fogarty). 
5182 | Brewer. (Lenoir). ] 5363 | Lake (Coz). 
5208 | Baynes and [| 5316 | Johnson 5364 | Maclure. 
| Fearenside. (Ramakers | 5365 | Burrell, 
5250 | Martin. | and Nyer).} 5366 | Payne. 
5254 | Y Loyola. 5317 | Schmidt, 5367 | Beardmora & 
5269 | Day(Detrick).J 5318 | Balch. Cherrie, 
5270 | Bauchop. 5319 | Tatham and | 5368 | Vaughan 
5271 | Frankenburg | Bentley. (Trott and 
5272 | Fairfax. 5320 | Moerath, | _ Hamilton). 
5276 | Jefferson 5321 | Brewer 5369 | White and 
|  (Meinicke). (Seches). Sinclair. 
5277 | Rawsthorne. ° 5322 | Bellman. 9370 | Letherby. 
5278 Lake (Cohn). | 5323 | Lake. 53871 | Noad and 
5279 | Burr. 5324 | Sachs. Matthews. 
5280 Bussler. 5325 | Wavish, 5372 | Haddan 
5281 | Stevens and Warner, & (Snyder). 
| Major. Bailey. 5374 | Murray and 
5283 | Johnson 5326 | Lake | Turnley. 
|  (Stubben- (Breithaupt).] 5875 | Lyte. 
| _ dorj). 5327 | Greenfield. 5376 | Cutlan. 
5284 | Hoskins. 5328 | Temple. 5377 | Biertumpfel 
5285 | Barber and | 5329 | Wilkinson. | and Bier- 
| Barber, 5330 | McIntosh and tumpfel. 
5286 | Murray. Croudace. | 5378 | Lake 
5288 | King. 5331 | Robson. | (Oliver). 
5289 | Haddan 5333 | Kelly. 5379 | Johnstone. 
(Mayo). 5334 | Tew. 5380 | Murdock. 
5290 | Haddan 5335 | Fenby. 5381 | Johnson 
(Dienheim- } 5336 | Leeds. (Crouan). 
Sczawinski- | 5337 | Leeds. 5382 | Thompson. 
Brochocki | 5338 | Wetter 5383 | Boase. 
& Vogdt). | (Schmid). |] 5384 | Heathorn. 
5291 | Willans. 5339 | Barker. 5385 | Walker. 
5292 | Bentley and | 5340 | Wilson. 5386 | Spence 
Baker. 5341 | Lake | (Chorier). 
5293 | Johnson |  (Garadot). | 5388 | Goodall. 
(Gramme). | 5342 | Boult 5389 | Harfield and 
5294 oult (Boitiat- Burden. 
(Boullier). Bernot & | 5390 | Denne. 
5295 | Chapman. Fils). 5391 | Warhurst. 
5296 | Von Schén- | 5344 | Boult 5392 | Page. 
ing. |  (Laecam) 5393 | Sharp. 
5297 | Wirth 5345 | Brydges 5394 | Imray (Love). 
(Sohnlein). (Sokog). 5395 | Imray 
5298 | Clark (Dany | 5346 | Johnson a 
& Lepage). Merle and] 5396 | Stevens. 
5299 | Springmann erle). 5397 | Harrington. 
(Earle & 5348 | Kinipple. 5398 | Frank, 
Goldstein), | 5349 | Abel Morris, 
5300 | McNaught & | — Baker, and 
McNaught. | house). Francis. 
5301 | Carver. 5351 | Fox. 5399 | Clark 
5302 | Ball & Ball. | 5352 | Player. | (Eberhart). 
5303 | Dean, 5353 | Lones, 5400 | Kotyra. 
Holden, Vernon, 5401 | Williamson. 
| _& Stanier. Holded andj 5402 | — _ 
5305 | Cruikshank. Bennett. |_H 
5306 | Walker. 5354 | Butlin. | 5403 | : | teckweed, 
Il.—Announced December 11. 
No. | Name. No. | Name. No Name 
1883 | 1863 1883 
4939 | Morris. 5065 | Smith. 5189 | Thomas. 
4949 ; Greig and 5099 | Whittaker. 6311 ! Fisher 
| _ Fowler, 5109 | Williams. (Partly 
5023 | Howard 5111 | Carron. Allen). 
| (Twentyman) 














Pumps. 
Looms for weaving satin, &c., cloths. || 


| 
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INVENTIONS —— TFD FOR SIX MONTES BY DEFOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists oy 
Applications for Patents. 





No. | 









































No | Name No. Name. Name. 
1883 1883 1883 | 
5624 | Divine. 5627 | Reddie 5632 | Nash. 
5625 | Divine. (Hines, 5633 | Nash. 
| Perry, and} 5637 | Clark 
| Worthing- (Urbahn 
” | ae } ton), & Jennings) 
NOTICES TO PROCEED, 
I.—Time for entering Opposition expires Friday, 
December 28, 1883. 
No Name. No. Name No. Name. 
1883 1883 1883 
3671 | Harbottle. 3848 | Clark 4990 Holmes, 
3760 | Austin. (Burnain) Emmens, 
3778 | Bolton. 3850 | Johnson and Burke. 
3790 | Price. (Cabanes). | 5135 Rogers, 
3792 | Henderson 3861 | Gedge 5193 French. 
(Oliver). (Chavanne,} 5199 Thompson & 
3797 | Heap. Bruyas, & Spence. 
3799 | Haddan Balme). 5224 Woodward. 
(Munnem),.} 4041 | Harvey 5238  Haddan 
3805 | Petter. (Thompson (Bain 
3806 | Johnson 4055 | Imray Electrie Co.) 
(Mareilly (Oppikofer)| 5244 Abe 
and Utz- 4114 | Sauvée. (Clamond), 
schneider | 4146 | Wildsmith. 5273 Brookes 
and Co. 4449 | Watt. (Weed). 
3807 | Clapham 4510 | Henderson 5624 Divine. 
(Holmes). (Picot). 5625 | Divine. 
3811 | Leadbeater. | 4663 | Clark 5632 Nash. 
3812 | Cropper. (Alger). 5633 Nash, 
3823 | Lawrie. 4930 | Gadsden 
3829 {s Clark (Dalla ( Foote). 
Zonca). 


I1.—Time for entering Opposition expires Tuesday, 


























_ January 1, 188%, 





















































No. Name. No. Name. No. Name 
__-hUC tC Crrml —_ —_ 
1883 1883 1883 | 
3830 Brown and 4013 bel 5195 | Coad. 
Brown. (Ferrando).| 5230 | Dobson and 
3839 | Thompson 4040 | Brydges Bromiley. 
| (Martin). (Mariz). 0235 | Jordan. 
3843 | Morton. 4076 Clark 5236 | Jordan and 
8845 Woodward. (Abbott & | Longden. 
3849 Eades. Garrison). | 5256 | Hannay. 
3251 Johnson 4080 | Griffin. 5269 | Day (Detrick) 
(Kraussé). | 4133 | Edwards, 5310 | Marshall. 
3854 Brandon 4207 | Imray 5327 | Greenfield 
(Crompton | (Actien 5333 Kelly. 
3874 | Horsley and { resellschaft] 5348 | Kinipple 
Pryse. Sur Anilin-] 5355 | Mills 
3879 | Silver. Fabrika- (Manhes). 
3881 | Macqueen. | tion). 5357 Boult (Orvis), 
3886 Jarman. 4224 | Clark (Case). | 5367 | Beardmore « 
3898 Whitley, 4327 | Moore. Cherrie. 
Hoyle, and} 4447 | Greenwood. | 5371 Noad and 
Thomson. | 5038 | Stevens. Matthews, 
3919 Carter. 5061 | Hall and 9389 Harfield and 
3924 Ogle. | _ Low. Burden, 
3944 Lake 5065 | Smith. 5393 | Sharp. 
(Bacon and] 5133 | Hargreaves. | 5637 Clark 
Eppler). 5172 | Hargreaves. (Urbahn & 
3967 | Woolf. 5178 | Foxall. Jennings). 
PATENTS SEALED. 
L Sealed December 7 7 
| 
No. | Name. No. Name. No. Name. 
1883 | 1883 1883 
2886 | Davidson. 3059 | Mindt. 3580 | Lake (André) 
2590 | Collier and 3071 Martin and 3593 | Clark 
Smith. Gilles. (Haehnel). 
£910 | Southworth | 3074 Deprez. 3826 | Lord. 
& Hamnett.| 3075 Tristram and] 3877 | Gedge 
2913 | Finch, Brereton. (Tichenor) 
Willoughby, 3105 | Haddan 4337 | Allison 
Willoughby, (Menay). (Nationat 
and Wil- 3106 | Thompson. Chemical 
loughby. 3118 | Macqueen. Machine 
2948 | Haddan 3142 | Ellis. and Manu- 
(Vidal). 8167 | Haddan facturing 
2932 | Holland. | (Thompson | Co.) 
2937 | Imray (La | 3200 Burgin. 4415 | Jarmay. 
Société 3229 Potter and 4428 | Price (Caro). 
Hemart et Higgin. 4491 | Urquhart. 
Cie.) 3233 | Wiiest. 4528 | Holden. 
29:0 | Haddan 3287 Knowles. 4585 | Warden. 
(Kutscher). | 3470 | Haddan 4803 | Haddan 
2892 | Haddan | (Hayden). | (Gray, 
(Liebig). 8535 | Spencer. | Gray, 
8014 | Baumgarten. | 3576 Berrey, 
3031 | Thompson | (Frager & and Clarke 
(Sheehy). | Michel). 4915 | Boult (Ryder) 
Il.—Sealed December 11, 
No.| Name. No. | Name. No.| Name. 
1883 | 1883 | 
2929 | Piercy. 2948 | Greene. 2953 | Morgan 
2933 | Barnes and | | (Bonicard 
Teath | and Huet) 
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No. Name. No. Name. No. Name. 
1883 1883 1883 
2957 | Jay. 3197 | Lake 3946 | Higgs. 
2960 | Kenyon. (Brown). | 3976 | Lloyd Wise 
2967 | Manock. 3208 | Henderson (Grouven). 
2969 | McCombie & (Lateux). | 4113 | Cox. 
Seaman. 3210 | Stewart. 4141 | Huntington. 
2971 | Douglass. 3285 | Kempson. 4312 | Hamilton. 
2976 | Fitch. 3318 | Odell. 4353 | Debson. 
2977 | Coultas. 3328 | Henderson 4364 | Brownridge 
2981 | Groth Brunet & and Bond. 
(¥ Ortiz). eveze). 4526 | Peacock and 
2999 | Hawthorn, 78 | Imray Lange 
Hawthorn, | (Bouton d&] 4554 | MacGregor. 
& Liddell. | Trépar- 4563 | Haddan 
3011 | Howard. |  douz), (Brush). 
3055 | Thompson 3538 | Reddie 4580 | MacCullum 
| Harty and| | (Kennedy).} 4593 | Imray (Bang) 
| Harty). 3548 | Henderson 4634 | Lilley. 
3089 | Brin & Brin. | (Désgoffe &] 4644 | Aitken. 
3110 | Reichardt. Giorgio), 4645 | Fairman. 
3172 | Lake 3878 Russell. 4667 | Thompson. 
| (Waring). | 3894 | Maclaine. 4699 ~ 
$176 | Boult (Werts)] 3897 | Macbeth, (Newhall). 
| 3933 | Justice 4752 | Reed. 
Poses | (Clamer). 
FINAL SPECIFICATIONS FILED. 
Tec. 1, 1883. Nos. 2727, 2730, 2781, 2782, 2734, 2736, 2737, 2738, 
2740, 2743, 2749, 2751, 2752, 2753, 2761, 
2785, 2805, 2831, 2872, all of the year 1883. 
a ae 2771, of the year 1883. 
» & 2765, 2766, 2767, 2769, 2773, 2774, 2775, 2776, 
2777, 2778, 2782, 2787, 2792, 2793, 2802, 2817, 
2887, 2996, 3028, 3029, all of the year 1883. 
o & 2784, 2788, 2791, 2796, 2797, 2798, 2799, 2814, 
2818, 2836, all of the year 1883. 
» 6 » 2801, 2803, , 2809, 2813, 2816, 2819, 2820, 


2804 
2822, 2823, 2825, 2837, 2840, 2870, all of the 
year 1883. 
2824, 2826, 2832, 2884, 2835, 2842, 2843, 2846, 
2847, 2850, 2852, 2855, 2857, 2862, 2867, 2879, 
2895, 2964, 2985, 3125, all of the year 1883. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 








N. Name. No, Name. No. Name 

1880 1880 | 1880 

4898 | Groth 4936 | Lendrum. 4979 | Haddan 
(Tellander).} 4937 | Grimes and (Kitz). 

4901 | Rogers. | Dove. 4981 Lake 

4905 | Johnson and | 4938 | Wyman. (Randall). 
Clayton. 4939 | Noel. 4982 | Critchley. 

4906 | Grant 4945 | Mills 4983 | Day. 
(Richter). | (Husak & | 4985 | Morgan 

4907 | Ashworth. | Hanl). (Glouchof). 

4909 | Edson. 4947 | Salter and | 4986 Morris, 

4910 | Von Naw- | Asher. Preston, 
rocki 4948 | Thompson & Prestige, & 
(Leupold), } Henwood, Preston. 

4913 | Tompson. 4949 | Dredge. 4988 Hedges. 

4914 | Lloyd Wise | 4951 | Fox. 4989 Abel 
(Mandon). | 4954 | Hengst. (Westing- 

4915 | Clarke and | 4956 Brown. house). 
Furneaux. | 4959 | Bonneville 4993 Yule. 

4917 | Hancock. | (Beaucantin).} 4997 | Morgan- 

4920 | Read, 4962 | Eades. Brown 

4921 | Monk and [| 4964 | Garrood. (Thompson) 
Anderton. | 4966 Wirth 4998 Symes. 

4922 | Edwards | (Oehler). 4999 Hope. 
(Tithet). 4967 | Abel 5 | Swan. 

4925 | Warwick. |  (Brocq). 5006 Arundel 

4927 | Doulton. 4969 | Specht (Wies-] 5009 Wirth 

4930 | Cranston | senborn). (Haubo'd). 
(Cranston). | 4971 | Neighbour. | 5010 Boult 

4931 | Brown. 4974 | Wilson and (Ryder). 

Wilson, 5011 | Tasker. 














II,—Through Non- Payment of the Seventh Year's Stamp 





























Duty of 1001. 
| 

No. Name. No. | Name. No Name. 
1876 | 1876 | 1876 | 
457% | Rands, 4694 | Gedge 4627 | Jackson. 
4577 | Lake : | (Rodiger). | 4628 | Johnson 

(Garnier).} 4601 | Clark | (Townsend) 
4583 Dean. (Maynard).| 4635 | Brooks and 
4586 Whitehead. | 4607 | Johnson | _ Harrison. 
4587 Ermen and (Oliver). 4646 | Coxhead 

Ermen., 4619 | Collins, & Steers. 
4592 Pieper 4626 | Schlesinger | 4652 | Kershaw, 

| (Martin). | & Horrocks. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 




















No. Name. No. Name. No. Name. 
1880 | 1880 1880 
6048 | Griswold. 5312 | Thompson 5210 | Benger and 
5051 | Thompson (Leiter). enger. 
| (Lemoine). | 5093 | Cooke and [| 5296 | Abel 
65083 | Berthoud & Mylchreest, (Rillieuz). 
| Borel. 5119 | Bezer. 5116 | Schloesser 
5094 Justice 5129 | Abel (West- (Dreyer, 
| (Stephens). inghouse). Rosenkranz, 
5097 | Wright. 5149 | Ellington. & Droop). 
5104 | Lake 5156 | Chamberlain. 5133 | Lake 
(Lucken- _} 5150 | Gibbons. (Johnson), 
bach, Wolf-] 5179 | Coulthard & | 5134 | Wilkins. 
enden,and | Hethering- | 5142 | Dixon and 
Holman). | ton. Dixon. 
5276 | Davis. 5209 | Benger and 
5302 | Harfield. | Benger. 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’, HAS BEEN PAID AND REGISTERED. 











No. | Name. | wo. | Name. | no. Name. 
1876 | 1876 1876 
15 | Abel 4821 Martinand [| 4827 Bousfield. 
| (Pintsch). Robertson. | 4874 | Smalley. 


_1 4875 Abel (Thelen)j 


NOTICES OF APPLICATION FOR LEAVE TO FILE DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

F. Forder, Wolverhampton. ‘Construction of cabs or vehicles 
for travelling on roads.” No. 3563 of 1873. F. Forder has applied 
for leave to file a disclaimer and memorandum of alteration of 
certain parts of the specification ; any person intending to oppose 
such application must leave particulars in writing of their objec- 
tions with the Attorney-General’s Clerk of the Patents, at room 
549 in the Royal Courts of Justice, London, within 21 days from 
the date of the London Gazette in which this notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 8, 1883. 


Abstracts marked with a * relate to applications not [eer 
with. The number of Views givenin the Specifcation wings 
ig stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where I ti are icated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
CK. . 


1497. Manufacture of Sugar from Cane and as om 
ratus therefor: A. J. Boult, London. Ce Blandin, 





down and nearer to the fulcra of the levers as the warp beam 
empties. (April 20, 1883). 

2015.* Steam Boiler and other Furnaces: W. 
McG. Greavesand J. Lund, Manchester. (2d.|—A hollow 
cast-iron chamber preferably segmental in cross section is placed 
upon the firebars in front of, and extending up to, near the top of 
the bridge. The chamber is open to the firebars at the bottom 
and has an opening at the top. (April 20, 1883), 


2016. Machinery for Grooving Metal or Porcelain 
Rolls as Used in the Grinding of Wheat or other 
Grain, &c.: A. B. Wilson, Holyw: Co. Down. (6d. 
4 Figs.|—Wood blocks placed close to the tool bear firmly on the 
roll during the cutting stroke, steadying the tool, and on the 
return stroke they touch before the tool and raise the point. 
The blocks are fixed so that the depth of the cut is determined by 
the projection of the tool beyond the face. The frame or sheath for 
holding the tool is made of cylindrical section with agroove cut in it 
parallel to the axis in which the steel lies. The necessary motion 
of the rolls or rools to cut the grooves is obtained from a direct 
acting hydraulic cylinder. (April 20, 1883). 


2017. Velocipedes: G. G. Tandy, London. [6d. 4 
Figs.|—The front or driving wheels are a close = and 
are set obliquely, so that at the top they will approach closely but 
at the bottom will be, say, one foot apart. The driving wheels are 
Low —- by —_ of —_ wheels or bevel gear, the 
pedals being connected externally to the hubs of : 
(April 20, 1883). . sila 


2018.* Rabbit Hutches: G.F. Morant, Dulverto: 
Devon. oor agp — “oe hutches -_ constructed re 
open wire netting, so e rabbits can graze through vi 
and the hutches be kept clean. (April 20, 1883). atten 


2020. Telephone or Te h Call Appar. 

and Circuit Arrangements: YX Cc. p 
A. C. Brown, London. [6d. 4 Figs.|—At each station of a 
number in series is placed a pair of pendul pended in any 
ordinary manner, one for transmitting and the other for receiving 
Referring to the illustration, the transmitting pendulum a is sus- 
pended from knife edges bearing in Y notches in the piece b, and is 








Guadeloupe). (4d. 2 Figs.])—The albuminous t d 
in the sugarcane are coagulated by .steam, hot-air, or hot water 
before the cane passes,to the mill in which the extraction of its 
juice takes place, the cane being carried by endless chains through 
a trough provided with injectors for the introduction of steam. 
(March 21, 1883). 


1599. Smoke-Preventing and Fuel-Saving Grates 
and Stoves: A. F. Andresen, London [6d. 12 Figs.)— 
The greatest draught is brought into the front and over the top 
of the fire, thus causing a glowing surface of coal above and in the 
fire, the black coal being below. (March 29, 1883). 


1869. Tramways and the Wheels of Tramway 
es: G. m, London. ([6d. 6 Figs.j—The 
wheels for tramway vehicles are made without the usual flat tread, 
and are adapted to run ina central Y or rounded groove of the 
rail, so that the bearing is wholly in the groove. The head of the 
rail is notched so as to present a roughened surface to prevent 
slipping of the horses. The rails are supported on chairs connected 
together by cross-ties, and are secured by bolts passing down 
through the chair, and secured by a nut fitting in a slot. (April 
12, 1883). 

1960. Enamelling Water Colour or Oil Photo- 
graphs: G. Robey, London. [2d.]—A polished glass plate 
is first prepared with powdered talc, then coated with collodion, 
allowed to dry and immersed incold water. The print is saturated 
in a solution of gelatine and chrome alum and brought into con- 
necticn with the collodion on the glass, the paper removed, and 
the whole coated with castor oil and benzole. (April 18, 1883). 


1978.* Machinery for Printing Fabrics: W. Mather, 
Manchester. (2d.)—Cast iron side frames carry between them 
on slides, a movable table on which are placed colours designed to 
print off. The table is moved to and fro under a bow! provided 
with holes in which pirs on the table enter, the cloth passing 
round the bow] and moving with it. (Void, the patentee having 
neglected to filea specification. April 19, 1883). 

1989. Sewing Machines: J. Fox, London. (8d. 
27 Figs.)—‘‘ Consists in the means for connecting the upper and 


| lower rotating shafts and timing them, in the lower rotating 
| shaft carrying a rotating hook of special construction and operat- 
| ing a novel feed motion, in thespool carrier working in conjunc- 


tion with the rotating hook for the under thread, in the means for 
regulating the size of stitch or feed, in the’operating mechanism 
of the thread lifter, and in modifications of the bedplate and fram- 
ing of the machine for receiving the parts.” (April 19, 1883). 


1997. Doors and Firegrates for Furnaces: J. 
Shepherd, Manchester, (td. 8 Figs.|—The furnace door 
is provided with a regulating valve swinging on suitable hinges, 
and which, when the door is opened, is also opened by means of a 
dead weight drawn forward from a stop pin. A deflector fitted 
with louvre bars and preferably with wire gauze is used to pro- 
mote a spreading of the air. The firebars are arranged so as to 
form in plan a zig-zag arrangement of air courses, and have grooves 
cut or cast in their upper surfaces. The bars are reciprocated by 
means of a swing bar actuated by arms attached to a shaft 
operated by the attendant. (April 19, 1883). 


2004. Machinery for Stentering and Finishing 
Woven Fabrics: J. Smith, Thornliebank, Rentrew. 
6d. 7 Figs.j—The object is to impart an elastic or broken 
finish. The two endless chains which hold the two selvedges of 
the fabric by clips and carry it through the machine, are caused 
to move with intermittent and alternate inequalities of speed, one 
chain moving in advance of and behind the other alternately, so 
that the wefts of the fabric are drawn into oblique positions and 
alternately in opposite directions. (April 20, 1883). 


2005,*_ Knife Cleaning Machines: T. Ashmore and 
F. W. McDonnell, Liverpool. (2d.)—Relates to machines 
in which disc-shaped brushes are caused to revolve within a case. 
A square or hexagonal shaft carries two bushes free to slide end- 
ways, and connected together by springs, The disc brushes are 
mounted on the bushes. (April 20, 1883), 


2011.* Apparatus for Cataloguing or Filing Cata- 
logue Slips, &c.: E. usson, Cambridge. ([2d.)— 
Flat strips of metal fixed horizontally into the ends of the box are 
arranged to be turned by means of a key; the slips are dropped 


| over these rods, and the rod is then turned until the flat side is 


horizontal, securing the slips in place. (April 20, 1883). 


2012. Manufacture of Fluxes, &c.: H. F. Taylor, 
Neath, Glam., and G. Leyshon, Twedale, Staff. [4d.]— 
Consists of spirits of salts or muriatic acid and spelter or zinc 
treated by boiling and subsequently with charcoal and lime, chalk, 
or magnesia, or with the carbonates of the alkaline earths. (April 
20, 1883). 

2014.* Looms for Weaving: J. B. Greenhalgh, 
Whitefield, Lanc, (2d.)]—The sticks or levers are arranged to 
vibrate upon horizontal axes and the sley is arranged to recipro- 
cate in a straight line. In the warp weighting apparatus the 
weight rests in a space between the levers; the weight slips lower 





erated by a single impulse given by the hand directly 
the intervention of a lever key. The pendulum poe an aoa 
bob whose position is indicated on a scale, and also a light contact 
spring which oscillates between two adjustab'e contact points el ¢?, 
The receiving pendulum d is actuated by means of an electro. 
magnet e placed in series with the similar magnets at the other 
stations, and carries a bob which ‘is placed at distance from the 
point of suspension corresponding to its station. The pendulum 
rod is attached to the armature by a thin flexible blade, and the 
armature is suspended on knife edges. The receiving pendulum 
knocks against a piece of wire f, and lifts a spring off the contact 
g, and opens a short circuit around the bell, or it may make a 
contact and close a circuit through the bell. In order to signal 
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any station, the bob of the transmitting pendulum is put at the 
distance from the point of, suspension corresponding to that station. 
As applied to telephone circuits, as the telephones to be 
on the hooks, the current passes from the line through the 
generator, bell coils, screw p+, coils e, serew p3, to the line at the 
other side, the bell coils being short-circuited by a « i 
passing to screw p?, thence to screw p®, contact g, spring /, screw p> 
and screw p+. The, telephones being off the hooks, the circuit is 
completed through speaking and receiving telephones, and the 
coils e to line on the other side of the station. The terminals of 
the generator are connected with the transmitting pendulum by 
conductors passing respectively to screws p! and p? connected re- 
spectively with the part b and the contacts cl c?. When contact is 
made at c! or c? the generator is short-circuited, but at other times 
the current passes by p?, p®, g, f, p°, pt, e, and p3 to the line. (April 
20, 1883). 

2021. Stop Valves: W. R.Lake, London. (2. Beau- 
mont, Kankakee, Ill.,U.S.A.) |4d.]—Relates to sliding-gate stop 
valves, and has for object to provide a construction whereby the 
passage may be uniform and continuous with the adjacent 
pipes, and a connexion for the adjacent pipes with the valveand a 
removable valve seat held in place by a detachable bell. (April 20, 





2023. Supplying, Maintaining, and Regulating 
Force for Battery Charging, &c.: R.P. Sellon, Lon- 
don. {(6d. 3 Figs.|—A solenoid or electro-magnet S is placed in 
a shunt circuit with the secondary batteries, the circuit being 
closed when the current stored in the batteries diminishes beyond 
the point required, by means of a suitable device such as a float 
affected by the gravity of the liquid, as described in Specification 
1644 of 1883. Thecore of the solenoid when attracted causes a 
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circuit to be completed, as clearly shown, through the outer electro- 
magnet M disengaging the dynamo-electric generator from the 
motor by means of the clutch C, and when not attracted, through 
the inner magnet M, causing the generator to be thrown into gear 
with the motor. The controlling solenoid, instead of actuating some 
suitable mechanical device, may be caused to break or make the 
current of the generator, or a shunt solenoid may be substituted 
for the controlling solenoid. In order to prevent the current from 
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the secondary batteries discharging through the generator, the 
solenoids or electro-magnets m are placed in the charging circuit, 
the charging circuit being completed by tact finger through 
one mercury trough H, and the field magnet circuit by a second 
contact finger through the other trough H. A second solenoid or 
electro-magnet P is placed as a high-resistance shunt to the field 
magnets, and serves to release the contact fingers and establish 
the main circuit when the electromotive force of the generator has 
risen to the desired extent, the field magnet circuit being 
established slightly before the charging circuit. The armature of 
an electro-magnet arranged in the main circuit carries varying 
lengths of carbon or other suitable resistances dipping ina mercury 
trough, and contained in the field magnet circuit so as to maintain 
& constant electromotive force. (April 20, 1883). 


2024. Side Saddles: T. G. Smith, Easton Grey, and 
B. Brook, Sherston Magna, Wilts. [6d. 5 Figs.|—The 
crutch is arranged so that it is retained in position when not sub- 
jected to abnormal strain, but yields and turns to free the rider 
in case of accident, and also releases the stirrup leather. The 
crutch is attached to the ball part of a universal joint, the other 
Nel formed in a plate attached to the saddle. (April 20, 





2025.* Apparatus to be Used in Telephonic Systems 
for Putting any of the Instruments Connected witha 
Central Station into Communication with each 

her: W. R. Lake, London. (H. 7. Cedergren and L. M. 
Ericsson, Stockholm). [4d.]—“‘The object is to enableany of a 
number of telephonic instruments in a circuit or any instrument 
of the telephonic system not situated within the same circuit to 
be put, by means of a single conducting wire, in direct commu- 
nication with the central station.” (April 21, 1883) 


2029.* cectins oF “Keying” together Bricks Em- 
ployed forBuilding Purposes: C. E. Davis, Bath, Som. 
(2d,.]—Passages are constructed longitudinally through the bodies 
of the bricks, and plugs are put partly in the passage in one brick, 
and partly in the passage in the adjacent brick. (April 21, 1883). 


2030.* Ap tus for Compressing or Exhaustin, 
Aeriform Fluids: H. e, London. [2d.)—Steam f 
admitted to one end of a LU shaped vessel containing a liquid, the 
air in the other end being forced intoa reservoir. (April 21, 1883). 

2031.* eae Voltaic Batteries: P. Jensen Lon- 
don. (A. Prinz, W. Wenzel, and J. Kahn, Vienna). [2d.]—As 
applied to a copper zinc battery, the zinc is inclosed in parch- 
ment paper, collodion, or other membraneous material and placed 
in an outer bag made of like pervious material containing diluted 
sulphuric acid. This again is placed in a perforated copper re- 
ceptacle coated inside and outside with a membraneous material 
and standing in a vessel charged with a solution of sulphate of 
copper containing free sulphuric acid. (April 21, 1883). 


2034.* Artificial Sets of Teeth: I. Beutelrock, 
Munich, Germany. ([2d.)—The front, the teeth, and masticat- 
ing surface of the mould is laid out with caoutchouc and stamped, 
and an india-rubber plate is laid over the surface and the product 
vulcanised, the india-rubber part being soft and the other hard. 
(April 21, 1883). 

2037. Propeller for Vessels: A. Figge, London. 
[6d. 4 Figs.|—This relates to a reversible one-bladed oscillating 
propeller. The blade of the propeller is, in section, thickest 
towards the axial line and tapered off at the edges, the 
greater portion of the surface being on one side of the axial 
line. The propeller has two motions given to it, one by the re- 
ciprocating driving shaft which describes an are of a circle of, 
say, about 90 deg. The cylindrical neck of the propeller blade 





Bis fitted with a collar C having two lugs opposite to one another. 
This collar C is inclosed in a cylindrical case F fitted between it 
and a metal piece Dattached to the driving shaft A. The outer 
surface of the case has a recess corresponding with a projection on 
the collar C, and on the internal surface are fixed two lugs meet- 
ing those on the collar C so that the propeller can revolve on its 
axial line backwards and forwards toacertain degree. Flanges 
on the metal piece D pass respectively into grooves in the propeller 
and in the case F. Thecase F is connected to the shaft H by a 
universal joint, so that the action of the propeller can be reversed 
without reversing the driving shaft. (April 21, 1883). 


2038. Aqpensins for Washing Clothes, &c.: J. H. 
Johnson, London. (G. Bozérian, Paris). (6d. 6 Figs.j— 
Consists in providing means whereby a reserve of relatively cold 
water situated above, or covering, the clothes can be utilised for 
preventing the boiling lye from falling directly on to the clothes. 
(April 21, 1883). 

ting, Measuring, and Recording the 
‘emperature, and Volume of Fluids: J. H. 
London, (H. L. Parenty, Chateauroux, 
France). (18. 28 Figs.)}—The quantity of fluid passing through a 
conduit is controlled by regulating the pressure at two points in a 
constant section of the conduit. The reduction of pressure re- 
sulting from the passage of the fluid through a contraeted passage 
is employed to operate the indicating and recording mechanism. 
This invention is explained by the aid of mathematical formule. 
(April 21, 1883). 


2041. Apparatus for Indicating the Velocities of 
Air Currents: J. Thompson, Bolton-le-Moors, Lanc. 
(6d. 8 Figs.;}—The measuring apparatus known as “ Robinson’s 


cups” is employed to make and break an electric circuit at in- 
tervals corresponding with a movement of, say, 10 ft., and is 
electrically connected with the recording apparatus, so as to 
record the velocity at a distance from the measuring apparatus. 
(April 21, 1883). 

mo-Electric Machines: 


2044, Dyna A. M. 
London. (La Société Solignac et Cie., Paris). 


Clark, 
(6d. 7 Figs.J— 





The armature core is constructed of two semicircular bobbins A 
and B, each provided with flanges at bothitsends, These bobbins 





are placed together so as to forma ring, but with their adjacent 
parts slightly separated from one another. This ring may be 
wound with a continuous coil as in the ‘‘Gramme” ring, or so as to 
form a drum as in the “‘ Siemens” armature, but having two poles 
situated on the armature at the extremity of each diameter or pre- 
ferably, asshown, with two coils each covering about one-fourth 
of the circumference of the ring. The brushes would be placed on 
a diameter at right angles to the diameter passing through the 
poles of the field magnets. Fig. 2 shows a commutator especially 
adapted for use with this armature, the brushes being replaced by 
two pinions A A in gear with the commutator, each tooth C of 
which is separated from the adjoining ones by insulating mate- 
rial D, and is connected to a section of the ring. (April 21, 1883). 


2046.* Horizontal Steam Engines. &c,: T.A.Adam- 
son, Belfast. [2d.]—The bedplate, piston rod guide, of C section, 
the front cover of the cylinder, and the main bearing, are formed 
in onecasting. The feed pump is attached to the side of the 
cylinder, and works directly from the head. A circular slide 
valve working over a segmental ring, is provided with annular 
admission ports and a central exhaust port, and a centrifugal 
governor, constructed with a spiral spring, is employed to work 
the throttle valve consisting of a cylindrical-ported piston valve. 
(April 23, 1883). 


2047. Separating comer from Molasses and Syrups 
by the Production of Mono-Saccharate of Strontia 
at Low Temperatures: C. Pieper, Berlin. (C. Scheibler, 
Berlin). [4d.}—The mother lyes resulting from the separation 
of mono-basic saccharate of strontia from mol are treated by 
mixing with the lyes a fresh portion of molasses and caustic 
strontia for the purpose of again producing from such mixture 
mono-basic saccharate of strontia. (April 23, 1883). 


2048. Mooring or Permanent Anchor: E. C, G. 
Thomas, London. [4d. 3 Figs.)}—A heavy block has a 
central hole through which passes a vertical bar, to which the 
cable is attached. Two pendent fins are hinged to the under- 
side of the block and form an envelope to the lower part of the bar, 
and projecting legs in the form of cones with their points down- 
wards are formed at each angle. The fins are forced outwards by 
the head of the vertical bar, (April 23, 1883), 


2051.* Sectional Boiler and Feed-Water Regula- 
tor: H.J.Haddan, London. (LE. Schmidt, Leipzig). [2d.} 
—The sections ‘are screwed together by means of tie-rods or 
anchors and communicate with each other, and are provided 
with openings for cleaning. Anautomatic feed-water regulator com- 
prises a pipe communicating with the water and steam space and 
provided with an inlet valve controlled by a float.” (April 23, 1883). 


2053.* Steam Generators: H.F, Phillips, London. 
(2d.]—Relates to the construction of a tubular steam boiler consist- 
ing of a cast-steel casing having a removable cover forming the 
furnace front, and the back of which constitutes a tube-plate, from 
which extend a number of tubes closed at the back end and open 
to the case at the other end. (April 23, 1883). 


2057. Electric Lamps and Circuit Connections, 
&c.: W. Hockhausen, New York. [ls. 15 Figs,)—The 
feed of the carbons is normally regulated by an electro-magnet in 
a shunt circuit, but when by accident the current through the 
carbons is interrupted, the weighted core, of an electro-magnet in 
the main circuit, descends and releases the mechanism holding 
the carbon. The specification describes an arc lamp in which 
there are two pairs of carbons, the second pair being brought 
automatically into action when the first pair is nearly consumed. 
The two movable weighted cores of the main circuit magnet are 
connected by a cross-piece which, when no current és passing, 
rests upon the end of a pivotted lever carrying the feed regulating 
trains of wheels. The two cores of the shunt circuit magnet are 
suspended by links from a cross-piece connected to the same end 
of the pivotted lever, and a counterweight is attached to the other 
end. When acurrent passes, the main magnet cores and cross- 
piece are raised, and normally the counterweight is just sufficient 
to balance the weights of the feed regulating trains of wheels and 
the shunt magnet crossbar and cores and the attractive force of 
the shunt magnet. The frame supporting the feed regulating trains 
is pivotted to the lever, and is provided with a depending piece 
which works in a mortice in the lower plate of the lamp, thus 
causing the frame to work with a straight up-and-down movement. 
Each train consists of a pinion gearing with a rack upon the 
carbon carrier, and secured upon a shaft carrying also a wheel 
gearing with a pinion on the shaft of an escapement wheel. The 
escapement pallets of each train are provided with a vibrating fly, 
and the arbor of the pallet is received at one end ina hole in the 
frame, and at the other end in the short arm of a lever supported 
by the frame, the long arm of whieh lever forms a weight normally 
holding the pallets in engagement with the escapement wheel ; but 
when the shunt magnet pulls down the end of the pivotted lever, 
a stop on the pallet lever comes in contact with the pivotted lever 
and throws the — out of engagement with the escapement. 
The detent for the fly consists of a toothed lever pivotted at one 
end at the top of the frame, and at the other end resting by an 
adjustable screw on a support. When the counterbalance raises 
the frame the fly engages with the toothed lever. In order to hold 
one carbon out of action an L-shaped lever is pivotted to the 
upper end of the frame, and its vertical arm is pressed by a spring 
under a pin projecting from the second carbon carrier, and the 
horizontal arm is arranged in the path of a pin projecting 
from the first carbon carrier, and which, when the first pair 
of carbons are nearly consumed, strikes the horizontal arm 
and releases the second pair of carbons. The circuit con- 
nections are as follows: The + conductor is ted to 
an insulated plate at the top of the lamp carrying conduct- 
ing springs bearing upon the sides of the carbon carriers; the 
— conductor is connected to a second insulated plate. Two con- 
ducting rods pass down from these plates and rest in conducting 
blocks, to one of which a spring is attached, whose free end can be 
forced in contact with the other to switch out the lamp. The 
shunt magnet is placed in circuit between these rods. One ter- 
minal of the main magnet is connected to the lower carbon carrier 
and the otheris connected tothe rod connected to the — terminal. 
An automatic ‘‘cut out” to short-circuit the carbon when the 
carbons are burnt out, a globe holder or shade and means for sus- 
pending the lamp from a ceiling, are also described. A switch for 
connecting or disconnecting the house and street conductcrs com- 
prises an insulated disc provided with segmental conducting plates 
each extending nearly arourd one-half the circumference. Four 
springs, connected to the house and main conductors, press upon 
the disc and either the two main and two house conductors are 
connected together, or each main conductor is connected to one 
house conductor, there being no place where the main circuit is 
broken as the switch is rotated. This specification will be fully 
illustrated and described in an early issue. (April 23, 1883). 











2058. Magneto and Dynamo-Electric Machin 
&c.: W. Hockhausen, New York. [1s. 20 Figs,|—This 


ification first describes apparatus for moving the brushes and 
their supports bodily around the commutator plates so asto take 
off more or less current as required according to the number of 
lamps incircuit and the demand for electric current. The brush 
holders are mounted on a frame supported so that it can be 
rotated to adjust the position of the brushes whilst the armature 
is rotating. A segmental rack formed upon this frame gears with 
apinion fastened to the shaft of a wheel gearing with the wheel on 








the shaft of an electro-motor, The poles of the motor are grooved 
and attached by brackets to the upper and lower pole-pieces re- 
spectively of the field magnets. A ring armature, the coils of which 
are connected to thecommutator as in the ‘‘ Gramme ring,” rotates 
within the field of these poles. The armature and intermediate 
shaft are mounted in bracket pieces insulated from, but attached to 
one of the pole-pieces. The magnetism of the field magnets is em- 
ployed to reverse the direction of the currentin the motor: A block 
of insulating material is attached to the frame of the generator at 
the point below the up r head of the upper field magnet, and 
carries brackets in which an iron’ armature is free to swing 
upward in a vertical plane under the influence of the magnetic 
attraction exerted by the wee head of the field magnet; a 
normally vertical arm, attached to this armature, rests on two 
circuit-closing points formed at different heights respectively on 
the ends of the vertical arms of two L-shaped ivotted levers in- 
sulated from one another, connected respectively to the brushes 
of the motor, and joined together by an insulating block; a 
spring is attached to the horizontal arm of the so formed compound 
lever, and tends to force the vertical arm outwards; the brushes 
of the motor are connected through equal resistances to a con- 
ductor; the vertical contact arm of the armature is connected 
through its supporting pivots with another conductor, these two 
conductors being ted in the circuits of the generator ; 
normally the vertical contact arm makes contact with both points, 
and no current passes through the coils of the motor, but if the 
magnetism of the field magnets increases due to a decreased re- 
sistance in the main circuit, the armature will be attracted up- 
wards, and the vertical arm of the double lever be forced inwards 
(against the resistance of the spring), and the vertical contact arm 
will make contact with the lower point, causing the current to pass 
in one direction through the coils of the moter. If the magnetism 
is weakened, the arm makes contact with the other stop, and the 
current passes in the opposite direction through the coils of the 
motor. Inan arrang t for hanically moving the brushes, 
the circuit closer closes the circuit through two magnets, which 
then act oppositely upon an armature, but if the current is only 
closed through one (or the other) magnet it attracts the armature 
and serves to throw a friction wheel into contact with one or other 
of two wheels on the armature shaft between which it works. 
This friction wheel by gearing described revolves the brushes 
in a similar manner to that hereinbefore described. In order 
to vary automatically the number of coilsof the field magnets 
through which an exciting current is permitted to flow, a 
series of independent ductors lead from separate convolutions 
of the coils on each of the field magnets to a series of terminals, 
and the corresponding terminals of the two field magnets which 
form two concentric series may be successively united by a contact 
spring which rides over them and makes connection with one 
pair of contacts before breaking with the adjoining pair. The 
circuit of the field magnets is completed through this controller 
which is actuated aut tically by any suitable means ; as shown 
the contact maker is attached to an arm mounted on the shaft 
of the motor employed to adjust the position of the brushes. 
This specification then goes on to describe the armature, the core 
of which is in the form of a cylindrical ring or drum as in the 
‘* Maxim” armature, and consists of a number of segmental curved 
plates stam out of sheet iron witha dovetail shaped projection 
on each end fitting into grooves in flat thin iron bars. As shown 
there are four plates in each sepa ring, and the separate rings 
are kept at a small distance from each other by passing pieces of 
wire of the proper thicknesses through holes in the segments, 
and then bending the ends over flat. The adjoining flat thin 
iron bars are dovetailed ether, and the projecting ends are 
made as bolts fastened to, but insulated from, the radial arms 
of heads secured to the shaft. The ends of the drum are formed 
of curved segmental supports having. a U-shaped cross section 
which prevent the coils being injured by projecting angles, The 
coils are wound so that they are br on the external side of 
the core and narrow on the internal side, the convolutions laying 
side by side externally being twice the number of those laying 
side by side internally. In the first layer the coils on the exterior 
have a space equal to the thickness of the conductor between 
them, the second layer being wound in these spaces. The coils 
are enveloped on all sides by alternate layers of mica, thin tough 

ressed paper, and canvas stuck together by japan varnish and 
foamed by strong tape. The coils are then slipped on to the seg- 
ments of the core, being evenly spaced off by means of wedge- 
shaped pieces of wood, and are drawn together by clamping 
rings and encircled by flat bands of wire held together by flat metallic 
strips and solder, mica strips being interposed between the bands 
and coils. The free ends of the coils are connected to thicker conduc- 
tors which lead toa number of contact blocks embedded in a ring 
of insulatng material fastened to the back end of the armature, the 
number of blocks being equal to the number of free ends of the 
coils. The first end of coil 1 goes to block 1, the second end to 
block 3; the first end of coil 2 goes to block 2, the second end 
to block 4 ; the first end of coil 3 goes to block 4, the second end 
to block 6; the first end of coil 4 goes to block 5, second end to 
block 7; first end of coil 5 goes to block 7, second end to block 9 
and soon, The blocks 1, 4, 7, 10, &c., are connected to L-shaj 
commutator bars insulated from each other by air spaces. Two 
insulated discs each half as many biforked contact springs 
as there are coils, the inner disc having short arms bearing on the 
lower steps of the blocks, and the outer disc having longer arms bear- 
ing on the upper discs, The discs are slightly movable relatively to 
each other by asmall crank, their movement being limited by stops. 
When the coils are to be connected in series, the shorter and 
longer biforked springs both bear on the blocks 2 and 3, 5 and 6, 
8 and 9, &c., but when the coils are to be connected in multiple 
arc the shorter contact springs bear respectively on the blocks 3 
and 4, 6 and 7, 9 and 10, &c., and the longer springs on 1 and 2, 
4and 5, 7and 8, &c. This specification will be fully illustrated 
and described in an early issue. (April 23, 1883). 

2060.* Oil Lam: Oil Feeders, &c.: A. C. Wells 
and R, Wallwork, chester. (2d.)—Relates to lamps 
without wicks for generating gas from paraffine and other oils and 
burning the same. (April 24, 1883), 

















2061.*_ Manufacture of Canvas Belting: J. K. 
Tullis, G ow. [2d.]—The belting is sewn with copper, 
brass, steel, or aluminium bronze wire. (April 24, 1883). 


2062. Thermo-Electric Generators: H. Wood- 
ward, London, [6d. 3 Figs|—Referring to the illustration, an 
alloy of antimony and zinc is cast or formed into a number of 
elements e having preferably, in cross section, a form resembling 
that of a grooved pulley, asshown. Suitably shaped tinned iron 
pieces or strips @ are attached by casting or otherwise to the 
elements e. e elements and tinned iron pieces thus combined 
are arranged round a casing, and are connected together at their 
ends by rivetting, soldering, or clamping. The inner ends of the 

irs are heated, and the outer ends kept cool. In one method of 
Coming the elements, the tinned iron pieces are arranged in the 
desired form, wrapped in asbestos paper, and finally coated with 
asbestos paint, and between these a the alloy is run in to 
form the elements. Between each horizontal row of elements a 
band of asbestos paper is placed, and the open spaces being the 
elements are preferably filled up with ‘‘slagwool.” A copper 
sheet or jacket g, down which water from a perforated pipe at 
the top trickles, surrounds the elements to keep the outer faces 
cool. The generator is placed over an ordinary fireplace, or over a 
gas orother burner, the products of combustion passing up the 
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space N, down the divided passages J, up the passages i\, down the 
passages /?, up the passages /3, and to the chi vy. Theel ti 








are coated with one or more coatings of asbestos paint to preserve 
them. (April 24, 1883). 


2063. Furnaces and Apparatus for Improving 
Draught, &c.: D. Jones, London. (6d. 17 8,.)—In- 
duced currents of air and steam are introduced below the firebars 
and behind the bridge either in the form of jets or streams. A 
hood is placed on the oe aye J low chi y, and duct 
the gases to a down-cast shaft on the top of which is a cistern con- 
taining water, which falls through perforations in the bottom of 
the cistern. (April 24, 1883). 

2064. Apparatus for Preven Excessive Heat 
in Dynamo-Electric Machines: H, Roberts, Pitts- 
burg, Penn., U.S.A. (6d. 2 Figs.]—A blower directs one or 
more currents of air upon the parts of the generator liable to be- 
come heated. The illustration shows the invention applied to a 











Brush generator, the current of air from a rotary blower M being 
conveyed by a pipe P to three nozzles, one of which blows air 
upon the armature D in a radial direction, and the others, P? and 
P3, lead the current of air down between the helices in a direction 
parallel to the axis and on opposite sides of armature but not in 
the same straight line. (April 24, 1883). 


2065.* Fastepings and Coupttngs: G. F. Redfern, 
London. (W. C. Wilson, Brooklyn, U.S.A.) [2d.)—The one 
portion of the fastener consists of two plates soldered together, 
the upper plate having its ends turned over. The other portion 
consists of a hollow cylindrical box, the two forming a kind of 
telescopic attachment. (Aprfl 24, 1883), 


2066. Printing Machines: H. M. Nicholls, London. 
(6d. 3 Figs.}—A surface of thin metal or other non-absorbent 
material and a travelling wiper of any suitable fabric driven with 
a comparatively slow motion by means of a worm or other gear are 
adapted to the second impression cylinder witha view to effectually 
clean the surface of the impression oylinder at each revolution. 
(April 24, 1883). 


2067.* Gas Coaking Stoves and Grills: J. F. and G- 
E. Wright, Birming . {2d.J—Consists in means for ad. 
justing the shelves in the stoves, in fixing in the interior of the 
stove, and at a short distance from the top, a slab of brick or 
unglased earthenware, in the method of making the pipe supplying 
the mixture of gas and air, and in gas grills. (April 24, 1883). 


2069. Locking Apparatus for the Doors of Safes, 
&c.: W. P. Thompson, Liverpool. (B. F. Flint, Cincin- 
nati, Ohio, U.S.A.) [8d. 8 Figs.)—Relates to that system of 
locking apparatus wherein a time movement is arranged to 
operate in connection with a permutation or other non-time lock 
for the purpose of preventing the retraction of the locking bolts, 
and more particularly to mechanism wherein provision is made 
for disconnecting the time mechanism from the non-time lock at 
will and for automatically re-establishing the connection before 
the locking bolt can be retracted in case the time mechanism 
should be in motion at the time the disconnection is effected. 
(April 24, 1883). 


2071. Railway Ties: A. J. Boult, London. (£. B. 
Hungerford, Corning, N.Y., U.S.A.) (6d. 6 Figs.J—The metallic 
tie consists of a bedplate having a portion punched out and bent 
downwards to form feet to enter the earth and prevent displace- 
ment. The bedplate hasa curved jaw which overlaps the base of 
the rail. (April 24, 1883). 


2072. Ash Buckets, &c.: R. D, Jones, Liverpool. 
[4d. 2 Figs.]—A sieve is fitted in a frame suspended on tr i 


in a bucket. India-rubber stops prevent the sieve from oscillating 
too far, and the jerks assist in riddling the cinders, (April 24, 
1883). 





2073. Pipes Used for Smoking: W. B. Haas, 
London. (2d.]—Asbestos mixed with pulp of a porous and 
absorbent nature is moulded so as to fit within the bowl, and is 
retained in Dg by acap ring. The stem is also lined with the 
same material. (April 24, 1883). 


2075.* Manufacture of Stays or Corsets: W. W. 
Brown, Portsmouth. (2d.]—Strips of leather are employed 
to form a protection to the busks, bones, steels, or other stif- 
feners. (April 24, 1883). 


2078. Water-Closets and Valve Apparatus Applic- 
able thereto, &c.: D. S. Keith, Toronto, Ontario. [6d. 
9 Figs.}—The water-closet is formed with the usual plunger 
chamber in connection with the closet basin and with a ball or 
float valve cistern. The ball valve is adapted to close against a 
seat in the discharge opening from the float cistern. A iilting 
dise valve, in which the stem of the valve is acted on by a rod or 
pusher and a diaphragm valve with a variable inlet orifice, are 
described. The basin of the closet is provided with an overflow 
pipe, a ventilating pipe and trap communicating with the soil 
pipe. (April 24, 1883), 





2079. Apparatus for ee ye or Deodorising 
Water-Closets, Sewers, &c.: H. H. Lake, London. 
C. F, Pike, Philadelphia, Pena., and E. Z. Collings, N.J., 

.S.A.) (6d. 3 Figs.|—Consists in first sealing or closing the 
inlet of the place to be disinfected, then expelling the natural air 
therefrom, and simultaneously introducing suitable fumes or 
gases, and then closing the vent through which the air escapes. 
(April 24, 1883). 


2080. the Filte Media of Filters: J. 
E. Hodgkin and E. ‘Perrett, London. (6d. 8 Figs.|— 
Acurrent of air or other elastic fluid is forced under pressure either 
intermittently or continuously through the materials whilst 
covered with liquid in the filters. The water may be circulated by 
a centrifugal orother pump. (April 24, 1883). 


2082.* Galvanic Batteries : W. E. T. Dawson, London. 
(2d.]—The object is to coat the zinc with an electro-deposited 
coating of mercury. The zinc is immersed in a solution of a salt 
of mercury and a current passed through it, or it may be coated by 
being exposed to the action of mercury vapour. (April 24, 1883). 


2083.* Surgical Belt and Bed Stay: C. B. Harness, 
London. (2d.)—The article is made in two parts joined verti- 
cally at the back by lacing. The upper portion is provided with 
steel busks and strips of whalebone, and the lower ‘portion with 
gussets of elastic wire webbings, and below this part are exten- 
sions furnished with straps. (April 24, 1883). 


2088. Manufacture of Carpets, &c.: H. Fawcett, 
Kidderminster. (4d.|—Claims (1) a bordered carpet or fabric 
made in breadths, viz., intermediate breadths which are alike, 
and side breadths right and left, and all the breadths having the 
border woven throughout of a piece with the body frame, and (2) 
the production ina jacquard loom prepared for weaving embroidered 
breadths of carpet or other fabrics of a bordered carpet or fabric 
by superseding the operation of the jacquard when the border 
pattern is Le pg whilst allowing it to remain operative else- 
where. (April 24, 1883). 


2089. Self-Acting Feed-Water Re tor and Low- 
Water Alarm for Steam Boilers: M. Clark, Lon- 
don. (J. S. Clarke, J. F. Dunneback, and C. T. Moran, De- 
troit, Mich., U.S.A.) (6d, 4 Figs.)—Referring to the illustration, 
the feed-water pipe a' has connected to it the branch cl, which is 
provided with a double valve dl! el, the part el being of larger area 
than the part d!. Steam is admitted to the part e!, when the 
water in the boiler falls below a certain level through a valve F, 
which is arranged in a casting connected to the steam dome and is 
connected to a float B by a tube perforated at the top to admit 
steam to the interior of the float and so balance the external pres- 
sure. The upper valve F is slightly larger than the lower, so as 
to keep the float submerged below its buoyancy line. The float 
rod is connected to the valve rod of a steam whistle, so that in 
case the apparatus fails to work and the water falls too low, the 
whistle will be sounded. The valves F are shaped so that they will 











first close and then move far enough to open a small valve a to 
allow the steam in the pipes to escape, so as to relieve the pres- 
sure on the valve e', Normally the pressure on the valve d! opens 
it and allows the feed-water to escape by the pipe c?, but when 
steam is admitted to the valve e', the valve d' is closed and the 
water forced into the boiler. In another arrangement the valves 
F admit steam to an injector provided with an overflow pipe lead- 
ing to a vertical cylinder containing a piston. The overflow water 
depresses the piston, closing the overflow, and escapes by an 
orifice at the lower part of the cylinder. The water then lifts a 
check valve and passes into the boiler. When the steam is shut off 
by the valve F the check valve is closed by the pressure in the 
boiler, the valve rod acting on one end of a lever, so as to raise the 
other end, which by means of a pawl engaging with the piston rod 
of the vertical cylinder raises the piston, opening the overflow and 
the pawl being then tripped, leaves the piston free to descend as 
before. (April 24, 1883), 


2093.* Constructing Boats of Sheet Metal: W. 
and J. Beesley, Barrow-in-Furness, ([2d.]—The sides 
are constructed of sheet metal bent under pressure to the re- 
—_ curvature, and are provided on their lower edges with 

anges, which are rivetted tothe keel bar, (April 25, 1883). 


2094.* Combined Muff, Pocket, and Foot-Warmer: 
H. J. Haddan, London. (P. Norden, Leipzig). (2d.)—The 
muff is provided with a pocket and a foot sack, which has an ex- 
tension that can be wound round the muff proper. (April 25, 
1883), 


. Pipe Keys: J.S. Beoman, London, [4d. 5 Figs.) 
—The keys are constructed with a continuous passage throughout 
the stem. (April 25, 1883). 


2096. “Temples” Employed in Looms for Weaving : 
R. Bond, Bury. [4d. 5 Figs.]—Consists in the antes to 
temples of a cover in which are mounted additional rollers covered 
with india-rubber, which presses against the pins on the temple 
rollers just sufficient to cause them to hold the cloth firmly. 
(April 25, 1883). 


2097. Construction of Self-Ac Couplings for 
Railway Carriages: T. Wood, chester. [6d. 
6 Figs.]—Referring to the illustrations, a bar b placed transversely 
across the end of the carriage between the buffers is held in place 
by two rods d which pass through the underframe a of the car- 
riage and may be connected thereto by springs, after the manner 
of the ordinary drawbars as shown. This bar } is attached to the 
frame a by the ordinary chains and carries three shackles h engag- 
ing with three hooks either fixed to the underframe of the ad- 
jacent carriage as shown or supported in a similar manner to the 
shackles h. A sliding bar & is provided with three hooked-shaped 
projections which are moved so as to cojncide with the ends of 





the hooks as shown in Fig. 1, and lock the shackles in position 
The shackles k may be lifted by the hand levers n. The bar b 











is not attached to the rods d but is dropped into a notch in the 
ends thereof. (April 25, 1883). 


2098. Machine for Tying-in Warps: J. P. Binns, 
Halifax. (8d. 11 Figs.|—A pair of shears are employed to sever 
the warp at the required time, the loose ends being held by a pad 
of soft material. In order to hold the ends of the warp, a suitable 
number of threads are tied into a knot and placed into a hook 
connected to a cord passing under one end of a weighted tumbling 
lever. Relates also to means for transferring the old warp from 
one side of the machine to the other, and to apparatus for holding 
the threads apart so as to be in position to be operated upon. The 
bottom portion of the needle is hooked and a brush placed therein, 
against which the threads travel. (April 25, 1883). 


2101. Break-Down Snap Guns: S. A. Grant and W. 
Adams, London. (6d. 6 Figs.}—The object is to equalise the 
strain due to the cocking of the hammers and the cramping of the 
main springs on the opening and closing of the barrels, the cocking 
being effected by opening the barrels and the cramping of the main 
spring by the closing of the same. (April 25, 1883). 


2103. Bottles and Stoppers and Apparatus to be 
Used in the Manufacture of the said Bottles, &c.: 
A. J. T. Wild, London. {[6d. 16 Figs.|—The stoppers or 
bushings are made of calico or other suitable fabric coated with a 
mixture of gelatine, glue, or size, and skimmed milk. Relates also 
to bottles in which the stopper is screwed into the bottle’s neck, 
the object being to provide means for securing and removing the 
stopper, to a tool for forming the screw thread in the bottle 
neck, and to machinery for filling the bottles and inserting the 
stoppers. (April 25, 1883). 


2105.* Construction of Ap tus Used in the 
Manufacture of Paper: J. R. Fletcher and J. Field- 
ing, Stoneclough, Lance. [2d.)—Relates to the construction 
of apparatus for straining the pulp as it comes from the rag en- 
gine, and before it is supplied to the paper-making machine. 
(April 26, 1883). 

2111. Cartridges and Wads therefor: R. Mo: 
Blackheath, Kent, (6d. 3 Figs.]—The cases of the minia- 
ture cartridges described in Specification 1773 of 1881 are formed 
by the usual method of punching and drawing them in the solid 
from discs of brass forming at the same time the cap chamber in 
the base. A dry wad of woollen felt, on which is placed a second 
wad prepared by boiling the felt in a mixture of beeswax, sperm 
oil, and paraffine isemployed. (April 26, 1883). 


2114. Instrument for Setting Out or Drawing 
Geometrical Figures, &c.: F. H. Wood, London. 
(6d. 1 Fig.]—Consists essentially of a sector having radial lines 
thereon, these lines being marked off at any required distance 
apart. The position of each radial line is such that the arc of a 
given graduation of a circumference of a circle struck from the 
centre is a multiple of the arc contained between the radial line 
and the side of the sector. A head is attached to the sector so 
that it can be used asa T square. (April 26, 1883). 


2116. Block Calendars and Blotting Pads: G. F. 
Redfern, London. (J. Patrick, Frankfort-on-Main.) [6d. 
9 Paro —— of a area calendar, blotting pad, 
note-block, paper weight, pen-wiper, in t, and postage-stam 
holder. (April 26, 1883). - - _— ” 


2123. Manufacture of Lubricating Oil: N. C. de 
Kroeber, Baku, Russia. (6d. 7 Figs.|—The residue from 
petroleum is treated by agitation with an acid being exposed to 
the light and air. It is then treated with quicklime moistened 
with water, being thoroughly mixed therewith by a wheel agitator, 
and afterwards the clean liquid drawn off. (April 26, 1883). 


2125. Tricycles and other Velocipedes: O. Pihl- 
feldt, Redcar, Yorks. [6d. 6 Figs.|—Relates principally to 
tricycles and consists in an arrangement of gearing whereby at 
the pleasure of the rider the driving wheels may be made to rotate 
at the same speed as the pedal shaft or at a reduced speed. The 
gearing consists of a spurwheel fixed on the pedal shaft, a second 
spurwheel loose on the pedal shaft, but can be locked to tha 
frame of the chainwheel by clutch mechanism. These two wheels 
are connected by a broad pinion and an intermediate pinion. 
(April 26, 1883). 


2126. Apparatus for Filtering Water, &c.: F. H. 
Atkins. London. [6d. 11 Figs.)—The filtering material is 
inclosed in a hollow perforated vessel fixed ‘so as to revolve upon 
its axis, The filtering material is less in bulk than the whole 
capacity of the filter case, being kept in position by a false or 
sliding end. A pipe embedded in the filtering medium collects 
the filtered water. To clean the material the false end is drawn 
outwards and the cylinder revolved. (April 26, 1883). 

2127. Ap) tus in Connection with Steam Boiler 
Fiues or Parnaces 
Superheating Live Steam, and ting 
B= { . , &c,: E. G. Colton, London. (L. 
Hussey and G. W. Donaldson, New York, U.S.A.) (6d. 3 Figs.J— 
A steam-heating device is located above the boiler within a flue 
and is connected with the valved exhaust pipe, with a valved live 
steam pipe and with a valved air pipe. It is also connected by 
valved pipes to the radiators or other heating appliances for 
utilising the reheated exhaust steam, superheated steam, or 
heated air. (April 26, 1883). 

2133. Machine for Peeling Potatoes, &c.: J. C. 
Mewburn, London. (J. M. Burnichon, Paris). [4d. 4 Figs.) 
—Consists essentially of a vessel having a rasp-like surface on the 
inside, of a rotating bottom with a similar surface, and being com- 
pleted by a cover formed with holes and with a flap, by a basin 
with outlet pipe, and by an emptying door. (April 27, 1883). 
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2134. Centrifugal Dressing Machines for Dressing 
Fiour, Grain, &c.: R. Lund and T. F. Hind, Preston, 
Lane. [4d. 5 Figs.)—A space is provided between the outer edges 
of the longitudinal bars, and the inner side of the gauze or covering 
of the centrifugal dressing cylinders, through which the flour 


traverses freely. (April 27,°1883). 
2135. Apparatus for Gulienn 2nd Embossing Pat- 
jorne = extile Fabrics, &c.: H. Pataky, Ber (M. 
evmann). 


(6d. 8 Figs.]}—The ~—e-, to be pressed is engraved 
on the surface of a hollow steel roller. A solid smooth steel 
roller produces a preliminary impression or cutting action on the 
fabrics, and is pressed against the hollow steel roller, and a paper 
roller finishes, by its pressure against the hollow steel roller, the 
pattern. The engraved and — rollers are cleaned by brushes, 
bend - adjustable knife keeps the smooth roller clean. (April 27, 


2139. Manufacture of Explosive Compounds: E. 
in, Paris. (4d¢.)—Consists of about 80 parts of pulverised 
chlorate of potash and 20 parts of ordinary coal gas tar and 1 to 10 
per cent. of asuitable porous absorbent satanas such as powdered 
wood charcoal, silica. A portion of the chlorate may be replacéd 
by a similar permanganate. (April 27, 1883). 


2141.* Printing Music: J. W. Coates, London, [2d.) 
—Consists in printing a chromatic stave for music wherein every 
semitone of the octave is represented by a distinct line or space on 
the stave. (April 27, 1883), 

2151. Looms for bate & J. Langton, Ragpene 
and J. Gregson, Preston, caster. [6d. 2 Fiys.J— 
The crank and tappet wheels are mounted upon their respective 
shafts as to be capable of being moved round thereupon, the 
wheel bosses being provided with friction cones, plates, or fine- 

















= 


toothed clutches, which meet or engage with corresponding conical 
recesses, plates, or clutches fastened upon the shafts. Referring 
to the illustration, A is the crank wheel and B is the tappet wheel ; 
C (Fig. 2) is the boss and clutch box combined, the = tard beimg 
placed upon the boss and drawn up by means of a washer and nuts 
at the end of the crank and tappet shafts. (April 28, 1883) 


® 2153. Electrical “Cut-Outs” or Apparatus for Auto- 
——,. too ptigh an Electric Current 
Passing in a Circuit: F. V. dersen, Lond (6d. 
2 Figs.)—-An electro-magnet is included in the circuit to be 
governed, and its armature, when the current is passing, con- 
tinually tends to be attracted against the resistance of a spring. 
When attracted this armature releases a spring switch which im- 
mediately breaks the circuit. Referring to the illustration, the 























armature A is hinged to the lower part of the electro-magnet E, 
and is acted upon by the spring s against the attraction of the 
magnet E, the pressure of the spring being regulated by a screw 
passing through the armature. The switch consists of a block B 
capable of turning in bracket pieces. A spring tends to rotate the 
block B in the direction of the arrow, it being held in position by 
a projection which enters a recess in the armature A. The main 
circuit is completed as shown through the pieces C until the block 
B is released. (April 28, 1883). 

Longitudinal Joint or Seam for Sheet or 
Plate Metal Pipes, &c.: E. Quadling, Forest Hill, 
Kent. (6d. 33 Fis.J)—A T or double flange is first formed 
along the full length of the edges, which are placed within the 
channel of a strip of metal of }{ section. The projecting arms of 
the H{ strip are bent down behindthe T flanges. (April 28, 1883). 


2162. Machinery for Lifting or Hoisting: T. Thomas, 
Cardiff. {6d. 8 Figs.J|—Consists in the construction of the 
parts of an adjustable belt shifter for shifting the driving belts 
from the fast to the loose pulleys of the driving mechanism or 
the reverse, of the parts for operating the belt shifter, and of 
automatic stopping gear for arresting the motion of the machinery 
at the propertimes. (April 28, 1883). 

2169. Jet Nozzles of Garden Engines, Hop Washers, 
&c.: E. Haines, Horsmonden, Kent. [¢d. 7 Figs.)—A 
detachable and reversible spreader for the nozzles consists of a 
metal plate curved or grooved transversely and held in place by 
grooves orclips on the nozzzles. (April 28, 1883), 


2173, Fulling es: P. Legrand, Paris. (6d. 
4 Figs.]—The cloth is fed between a pair of rollers, one of which is 
formed with projecting discs and the other with grooves. The 
cloth then enters a channel and passes through a friction plate to 
a reservoir heated directly by steam. (April 30, 1883). 

2177. Boot and Shoe Sole Protecting Plates: J. 
Borrett, London. (6d. 7 Figs.|—A metallic frame of the con- 
tour of the sole and having projections at regular intervals, 
receives the leather sole which is fixed by pressure and afterwards 
secured by nails. (April 30, 1883). 

2197. Tennis Balls and other Covered Balls: A. 
W. Phillips, Atherstone, Warwick. (2d.)—The ball is 
inserted in a bag of felt, being first coated with a cementitious sub- 
stance such as a solution of caoutchouc, and the ball and its 
covering is dipped innaphtha and rolled between two roughened 
surfaces being moderately heated. (May 1,1883). 


2207. Apparatus for Preventing Horses from Get- 
g Shy: G. W. von Nawrocki, Berlin, (G. Wille, Hel- 





desheim, Germany). [€d. 10 Figs.)}—Consists of two castings 
secured to the side straps of the head gear behind the horse’s eye, 
and containing coiled eye flaps adapted to be drawn over the 
horses eyes by a string guided by a ring ina central strap, and be 
automatically withdrawn by springs. (May 1, 1883). 


2291. Agoersinns for Reversing the Motion of 
Steam and other Engines: E. Boutard, Leiston, 
Suffolk. [6d. 6 Figs.)—By means of a clutch arrangement, the 
eccentric driving the distributing valve may be disengaged at 
pleasure from the crankshaft, and again connected therewith 
whilst the engine is still running. In one arrangement, an 
eccentric is driven by means of a tapering pin bolted to it, 
and passing into one of two holes formed in a disc, which is 
capable of sliding on the crankshaft, being operated by a lever. 
Slightly modifi arrangements are shown and described. 
(May 5, 1883). 

2995. Apparatus for Manufacturing Metallic Alloys, 
more Particularly those of Zinc: G. Selve, Al 
Prussia. (6d. 4 Figs.)}—The alloys are smelted in cl 
crucibles that are situated with their lower parts in the furnace, 
whilst the upper parts project out of the same, whereby the zinc 
vapours generated in the lower layers become condensed in the 
upper. (June 16, 1883). 


3704. Feed for Rollers and Purifiers, &c.: R. S. 
Piercy, Blackburn,Lanc. (4d. 2 Figs.|—The feed or regu- 
lator board is pivotted and adjusted by a thumbscrew, so that no 
flush takes place whatever quantity there is in the hopper. The 
feed is automatically regulated by a screwed stud attachetl and 
ad out below the pivot, and carrying a weight. (July 28, 
1 , 


4131. Ironing Machines: C. A. Allison,London, (6. 
W. Cottingham, Louisville, Kentucky, U.S.A.) (6d. 6 Figs.J— 
Consists in a vertically movable iron combined with a reciprocating 
table and mechanism for moving the table ; in a smoothing iron 
which is allowed to receive a lateral, longitudinal, and vertical 
motion, so that it can accommodate itself to the article during the 
process of ironing; in a hollow smoothing iron having a drawer, 
which is provided with a hollow perforated grate and a perforated 
back wall for freely admitting air to the fuel ; in an open network 
cage for supporting the ironing board mounted upon a carriage 
which receives a rectilinear yrs arr motion ; ina smoothing 
iron suspended from a frame, and held by means ofa spring in com- 
bination with a treadle for allowing the attendant to depress the 
iron and regulate the pressure (August 27, 1883). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 

a with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
larger attendance on ’Change than usual, but the prevail- 
ing opinion was that business was flatter. No. 3 Cleve- 
land pig was again quoted 36s. 9d. to 37s. per ton f.o.b. 
for either prompt or delivery over the winter months. 
Buyers still hold back in anticipation that lower prices 
po as the busy shipping season is over, and as the 
rolling mills are likely to have less work early in the year. 
Shipments are small in consequence of the bad weather, 
being less than half what they reached up to same date 
last month. The manufactured iron trade continues flat, 
and prices are tending lower. Ship plates are being 
offered at 5/. 10s. to 5/. 12s. 6d. per ton, and angles 
5l. 2s. 6d. to 5/. 5s., less 24 per cent. at makers works. 
The pressure for ey of my omen | iron is very 
much easier, and during the next few months it is feared 
that this feature will be more conspicuous, 





The Steel Trate.—All departments of the steel trade are 
flat. Rails are now being offered at a lower price than 
has hitherto been recorded. For heavy sections contracts 
can easily be made at 4I. 5s. to 4/. 7s, 6d. per ton, at 
makers works, and even at these quotations it is most 
difficult to obtain fresh orders. Messrs. Bolckow, 
Vaughan and Co., of Middlesbrough, find it impossible to 
keep their large Eston Steel Works in full operation. 
There is no alteration in hematite iron. 


Shipbuilding and Engineering.—On the northern rivers 
there is still great activity at the shipyards, but after this 
month there will be a great change. Most of the builders 
are completing their last vessels, and have no orders in to 
replace the vacancies which are being made on the slip- 
ways. General engineering continues well employed. 
On Tuesday, H.M. gun-boats i and Wanderer, 
which have been constructed by Messrs. R. Dixon and 
Co., Middlesbrough, left the Tees for Sheerness, but 
owing to the boisterous weather they only proceeded as 
far as the bay, and did not steam away until to-day. 
Both these vessels are supplied with engines of 800 horse- 
power by Messrs. Hawthorn, of Newcastle. 


The Wages Questions.—The Cleveland ironstone miners 
are still discussing the wages questions and the same 
absorbing topic engrosses the attention of the blast fur- 
nacemen, the ironworkers, and the shipyard men of the 
North of England. The latter are asked to accept re- 
ductions varying from 5 to 10 per per cent., and it is 
difficult to see how they can in the face of general depres- 
sion reject the masters’ proposals. In the hands of the 
joint committees and the Board of Arbitration the iron- 
stone miners, the blast furnacemen, and the ironworkers 
ought soon to settle the question in an amicable manner. 
The Board of Arbitration have chosen an arbitrator, but 
they are not without hope that through the agency of the 
standing committee they may come to an arrangement 
which will obviate an arbitration at present, 


The Coal and Coke Trades,—The coal trade is steady 
but coke continues weak. 


The Salt Trade.—There is nothing new to report in con 
nexion with this new industry. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Sewage Scheme at Sheffield.—The Sewerage and Rivers 
Committee of Sheffield propose to appoint Mr. Charles 


Gott, C.E., of Bradford, the engineer to carry into execu- 
tion the system of main drainage already decided upon 
by the Corporation, at a commission of 4/. per cent., the 
commission not to exceed 3500/., and to include all con- 
tingencies. 


The Miners’ Agitation again Commenced.—A conference 
of the niners of South Yorkshire has been held at Barnsley, 
The following resolutions were passed: That this confer- 
ence exonerates Mr. Pickard from all blame for giving, on 
arrival at Barnsley, an accurate report of the proceedings 
of the conferences held in Sheffield on December 3 and 4. 
That the report respecting the withdrawal of the notices 
be considered satisfactory, with the exception of a few 
places, where unfair exactions have been made. That 
this vonference stands adjourned to December 17, at 
10a.m. That a levy of 3d. per member be collected at 
the next pay day at every pit’s head, and the same be 
forwarded to Mr. Broadhead, Miners’ Offices, Barnsley, 
by P.O.0., or otherwise. That all libellous matter be 
dealt with through a lawyer. That this conference yet 
believes that an advance of wages is due to the miners, 
and declares that the agitation shall not cease, but that 
the question be dealt with at the adjourned conference, and 
the amount to be asked for be also then decided. That 
delegates be sent to Manchester to represent Yorkshire 
at the adjourned conference on the 27th inst., and that 
such delegates be chosen at next conference. 


The Proposed Bradford Central Railway Statfon.—The 
Drighlington Local Board has adopted the following reso- 
lution: ‘‘That this Board thoroughly approves of the 
action of the Bradford Central Railway Committee in 
endeavouring to provide through communication between 
the Midland Railway, the Lancashire and Yorkshire, and 
the Great Northern, and other railways; and this Board 
is of opinion that the system of through railway communi- 
cation is most desirable and urgently required, and would 
be a great boon to the inhabitants of this district, and in 
the carrying out of the scheme the committee have the 
cordial support of the Drighlington Board.” 


The Halifax High-Level and North and South Junction 
Railway.—This week a deputation, consisting of Alderman 
Booth, Mr. T. S. Scarborough, JP., Councillor J, W. 
Davis, and other gentlemen from Halifax, attended at 
Huddersfield and met Alderman Wright Mellor (Mayor 
of Huddersfield), Alderman J. F. Brigg, Mr. J. Lowen- 
thall (one of the vice-presidents of the Chamber of Com- 
merce), and Mr. Mills (secretary of the Chamber), to con- 
fer with them as to the High-Level and North and South 
Junction Railway, and explained the scheme with the aid 
of plans which were on the table. After addresses had 
been given by members of the deputation, and conversa- 
tion had ensued thereon, the Mayor said the matter 
would be laid before the Town Council, who, he had no’ 
doubt, would give it their earnest consideration. Alder- 
man Booth suggested that as the preliminary expenses 
would amount to about 5000/., and 3500/. had been already 

romised it was desirable that a committee should be 
ormed in Huddersfield as had been done in the other 
places which the proposed line would affect. The Mayor 
said that would be dealt with in the combined action 
which the Corporation and the Chamber of Commerce 
might take. 








Hicu Bett Speep.—Messrs. Spalding, Jennings, and 
Co., of West Bergen, New Jersey, use a much higher belt 
speed in their steel works than is usually thought advisable. 

hey drive a9-in. train, three rolls high, with a 150 horse- 
power Westinghouse engine, at a belt speed of more than 
7500 ft. per minute, the engine running at 300 revolutions. 
This amounts to arate of about ninety miles per hour, yet 
the driving appears to be entirely satisfactory. 


MILITARY EXPERIMENTS IN SNow.—A party of Swiss 
artillery officers septic sexoapreon A utilised snow, in order 
to observe the effect of long-range firing. They selected 
a flat piece of ground upon the flanks of the Mont de 
Baumes, covered with snow, upon which they marked 
out a rectangle 230 ft. by ft. representing a batallion 
in double column. In the middle of this they planted two 
flags. The artillery were placed at a distance of 1748 
yards, at an elevation of 282 ft. above the target. Six 
officers then fired 300 rounds, aiming one-third at the 
central flags, and the other two-thirds more to the left, 
in order to make allowance for the high wind then blow- 
ing. The snow showed clearly where each shot had 
struck, and in this manner it appeared that 78 per cent. 
of the projectiles had fallen within the enciente. If a 
real battalion had been subject to such a fire it must have 
suffered very severely. An experiment of a different 
kind was made, to calculate the resistance opposed by 
snow fortifications tocannon-shot. A wall was erected 
16} ft. long and 5 ft. high; the back was formed of $ in. 

lanking, and the front of snow, in varying thicknesses. 
Tt was divided into three distinct sections, in the first of 
which the snow was 44 ft. thick, in the second 3 ft. 3 in. 
and in the third 20 in. in depth. Twelve shots were fired 
against the first section, at ranges of 246 yards, 328 yards, 
and 437 yards; but none of them traversed it. Shots fired 
from distances of 246 yards and 328 yards pierced the snow 
of the second section, but were stop by the planking ; 
while those at the a range were stopped by the snow. 
All the shots pierced the third and thinnest section. 
Shots fired from 1200 yards and 1300 yards only penetrated 
the snow for adepth of from 15in.to18in. It is evident 
from these experiments that wherever snow is to be had, 
it constitutes an excellent material for entrenchments, 
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LITERATURE. 


A Physical Treatise on Electricity and Magnetism. By 
J. KE. H. Gorpon, B.A., Cambridge, Member of the 
International Congress of Electricians, Paris, 1881 ; 
Manager of the Electric Light Department of the 
Telegraph Construction and Maintenance Company. 
Sampson Low, Marston, Searle, and Rivington. 

WE are glad to see that this work has reached its 

second edition, for it is a meritorious effort to fill 

up a gap in our scientific literature. On the one 
hand, we have excellent elementary manuals, such 
as that of Professor Fleeming Jenkin, or of Dr. 

Silvanus P. Thompson ; and on the other, for the 

advanced mathematical reader, we have the admi- 

rable articles on electricity and magnetism in the 

‘¢ Encyclopeedia Britannica,” by Professor G. 

Chrystal, and above all the masterly treatise of 

Clerk-Maxwell. 

Mr. Gordon has done a very useful work in 
expounding the leading principles of his subjects 
without calling in the aid of the higher mathe- 
matics, in describing and illustrating the standard 
instruments with remarkably fine plates and dia- 
grams, and in discussing the results of the more 
important series of researches and determinations. 

No doubt the task was not an easy one. It re- 
quires leisure, careful and extensive reading, nice 
discrimination, and good powers of analysis to select 
from such an embarras de richesses as surrounds 
the physicist what is necessary and suitable for a 
treatise, and to present it in a form diminished, it 
is true, yet complete and elegant. 

Ina werk professing to be a survey of the whole 
electrical field, some care also is needed to avoid 
proceeding too hurriedly over certain barren tracts 
in order to garner in from the more fertile regions 
a plentiful harvest of experimental results. 

Mr. Gordon does not seem to have steeled himseif 
against the charms of well-written and copiously 
illustrated papers, as appears from the dispro- 
portionate space devoted to the researches of 
Spottiswoode, Crookes, and De la Rue on the 
phenomena of exhausted tubes and high vacua; 
to the measurements of Professor Ayrton and Perry 
on contact electricity ; to the electrolytic studies 
of Mr. A. Tribe; and to the curious experiments 
of Professor Bjerknes and of Mr. Stroh, in which 
various electrical and magnetical phenomena are 
strikingly imitated by ingenious mechanical con- 
trivances. 

Minute details are necessary in the Transactions 
of societies ; in a treatise, they are usually super- 
fluous and prolix, and are often inserted to the 
exclusion of more relevant matter. 

In Mascart’s Traité d’ Electricité Statique we find 
a summary of the experiments and principal re- 
searches connected with statical electricity, given 
in a masterly style, and with exceptional clearness. 
Hence the great intrinsic value and the success of 
the French professor's work. 

If the same condensing power and discriminating 
excision had been used in preparing the physical 
treatise, sufficient space would have been found for 
accounts of important investigations, such as those 
of Professor Clifton on the contact force between a 
metal and a liquid, of W. H. Preece on the in- 
fluence of temperature on the resistance and electro- 
motive force of batteries, or of Professor Tait on 
thermo-electricity. Nor would Maxwell’s short 
communication to the Electrician in April, 1879,* 
have been omitted, but might have been suitably 
appended to Chapter XIX., the measurements 
therein tabulated tending to show that the contact 
difference between copper and zinc is .750 volt, and 
that it is more reliable as a standard of electro- 
motive force than a Latimer Clark’s cell. 

Apropos of thermo-electricity, why not familiarise 
the reader with the current terminology and speak of 
the Joule and Thomson effects, as well as of the 
Peltier effect ? and why not summarise Le Roux’s 
work, andat least define the specific heat of electricity 
and show how it is represented on the thermo- 
electric diagram? In a general work, we do not 
expect an exhaustive treatment of the subject of 
electrical measurement ; but, since it was deemed 
advisable to give Mance’s method for determining 
the internal resistance of a battery, and to point 
out its practical convenience, we would have ex- 
pected some information about one or other of the 
condenser methods that have been lately devised 


* In this communication occurs the following: ‘It is 
found by thermo-electric experiments that this electro- 
motive force (between copper and zinc) is exceedingly 
small, being less than a microvolt.” 











in this country for overcoming this inconvenience, 

e.g., that of Kempe or of Dr. Lodge. 

Some exception may be taken to such statements 
‘*the difference of poten- 
tial between its (Latimer Clark’s cell) poles remains 
absolutely* constant ;” .... ‘*we can have no 
doubt that the electrical effects (of residual charge) 
are due to mechanical strains of the insulator ;” 
.... ‘the area of this curve is the solid angle 
subtended at the point by the given area;”... . 
‘* change of motion (in Newton’s second law, means 
change of velocity ;” .... ‘‘the apparatus (the 
metre-wire) is useful for some purposes, but it is not 
susceptible of any great accuracy.” 

It may be useful to put side by side with this 
statement what Professor Chrystal says of the 
metre-wire in article Electricity, ‘‘ Encyclopedia 
Britannica,” page 45: ‘‘ The best method for com- 
paring resistances with great accuracy is the 
modification of Wheatstone’s bridge, introduced by 
Kirchoff.”’+ 

We are not concerned in the philological reasons 
which led to the elision of the second / in balistic ; 
but it may be of importance to point out an in- 
accuracy that occurs (in both editions) in the para- 
graph differentiating the ballistic from the ordinary 
galvanometer, viz., the transposition of the words 
‘¢ former ” and ‘‘ latter,” by which the very opposite 
of what is intended, is conveyed. 

It may also be well to state that the connexions 
shown in Fig. 107 are made as they should not be. 
In the adjoining text we read: ‘‘ The slider usually 
carriesa spring and vertical sliding-rod, to which latter 
the battery wire is attached.’ Itis especially recom- 
mended in physical laboratories never to do so, for 
making and breaking contact on the platinum— 
irridium metre-wire—would alter its surface con- 
ditions, and soon unfit it for delicate work. 

Notwithstanding the few inaccuracies and de- 
ficiencies that we have pointed out, the treatise is in- 
valuable to the electrical student. No one who 
wishes to know what has been done in the vast 
domain of electricity can be without it, whilst those 
who have time and opportunity for original work 
will find its pages useful and suggestive, particu- 
larly before starting on any new exploration of 
some part of the electrical field. 

Hydraulic Manual, consisting of Working Tables and Ex- 
planatory Text, intended as a Guide in Hydraulic Cal- 
culations and Field Operations. By Low1s D’A. Jackson. 
Fourth Edition, Re-written and Enlarged. London : 
Crosby Lockwood and Co., 1883. 

This valuable work, with which many of our 

readers are well acquainted, is now entering upon its 

fourth edition, and comes out considerably enlarged 
and improved. Irrigation and water supply were 
among the earliest branches of civil engineering, 
and reach back to pre-historic times, but it is 
only lately that the subject to which they belong has 
fairly entered the region of accurate scientific inves- 
tigation, and even now much is being done and 
much remains to be done, to render our knowledge 
reasonably complete. Mr. Jackson has had a wide 
experience in hydraulic engineering, both in South 
America and in India, and has been a careful 
observer of the facts which have come under his 
notice, as well as a painstaking collector and critic 
of the results of the experiments of others, and 
from the great mass of materials at his com- 
mand he has constructed a manual which may 
be accepted as a trustworthy guide to this branch 
of the engineer’s profession. Recent progress 
has necessitated very considerable changes and 
modifications in the present edition, while the 
results of Major Allan Cunningham’s celebrated 
experiments upon the Ganges Canal have added to 
its size. As an aid to such of our readers as are 
not familiar with the work, we may give a short 
summary of its contents. Chapter I. deals, firstly, 
with the notation and symbols employed, and then 
discusses the general principles relating to rainfall, 
flood discharge and storage; discharge from channels 
and pipes; hydraulic section and slope ; and dis- 
charge of rivers, sluices, weirs, and reservoirs. 
Chapter IT. relates to field operations and gauging, 
and describes the various instruments employed 
and methods followed in determining the flow of 
streams and channels. Chapter III. is devoted to 
miscellaneous subjects, such as modules, the control 
of floods, towage, irrigation, drainage, the ruin of 
canals, and others. The remainder of the work, 





* The italics are ours. 
+ See also Professor G. C. Foster’s paper in Journal of 
the Society of Telegraphic Engineers, 1872. 





comprising 179 pages, consists of tables repre- 
senting an enormous amount of work on the part 
of the author, and an equivalent saving for those of 
his readers who use the book in their daily work. 

We can heartily recommend this volume to all 
who desire to be acquainted with the latest develop- 
ment of this important subject, or to compare their 
own practice with that of other workers in the 
same subject in various parts of the world. 








THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XII. 

Accumulators.—The storage of electricity was 
represented at the Vienna Exhibition by numerous 
inventors. M. Plantéshowed several of his secondary 
batteries. There was nothing novel, however, in 
the arrangements, if we except the small model 
intended for use in mines, to replace the Davy or 
other safety lamp. This model consists of two 
small cells contained in an easily portable box, and 
which can be carried like an ordinary lantern. On 
the top of the box isa Swan lamp fed from the cells. 
These, coupled in tension are charged by two 
Bunsens in half an hour for each cell. The lamp 
burns during half an hour with an intensity of 
about one candle ; it then begins to fail and becomes 
extinct in about a quarter of an hour. This little 
apparatus may doubtless be developed to be of 
great service. It is very fragile, but this defect 
might be avoided, and a stronger pattern devised. 

In speaking of the International Electric Light- 
ing Company we referred to three groups of accumu- 
lators employed in competition with dynamo-electric 
machines, and feeding Lane-Fox lamps. 

M. Kornbluh exhibited a novel accumulator in 
which the lead plate forms a sort of network 
with square holes. A coating of minium is 
applied on the surface and in the openings of 
the plate, in such a way as to make a solid 
mass of the whole. Each accumulator consists of 
ten such plates weighing 5 lb., the total weight of 
the battery being 77lb.; it has a duty of 250 
ampere-hours. MM. Barriére and Tourvielle ex- 
hibited a somewhat novel accumulator of their own 
invention, to which they have applied the barbarous 
name of electro-dock. This accumulator is made of 
hollow lead cylinders with both inner and outer 
surfaces filleted. A series of these tubes, of the 
same height but of varying diameter, are introduced 
one within the other, concentrically, so that between 
them annular spaces are left. The tubes, fixed into 
a wooden base, are placed in a glass or earthen- 
ware jar and the inner and outer surfaces are then 
covered with a mastic, the composition of which 
will be referred to presently. .The tubes are main- 
tained at the proper distance apart by glass rods, 
and by two rings of rubber which prevent their 
shaking in thejar. Thearrangement used here has 
the advantage of suppressing the inconveniences 
inherent to the employment of plates, that is, 
the swelling of the oxidised metal, the necessity 
of good insulation, the adherence of the oxide of 
lead to the plates, and the use of felt or paper to 
hold the oxide in place. The cylindrical form which 
is the neeessary consequence of this arrangement 
of the apparatus, is certainly very practical ; the 
jars, as said above, are of glass or pottery ; wooden 
ones have been tried and rejected, on account of 
swelling and loosening through the action of 
moisture and of acids. The inventors, however, 
claim that the wood of old petroleum barrels is not 
open to these objections, and they have used this 
material very successfully. In making the appa- 
ratus MM. Barritre and Tourvielle have been led 
by experience to make the cylinders of as large a 
diameter as is practicable, and to increase the 
grooves on the surfaces. As to the mastic employed, 
it consists of litharge, permanganate of potash, 
and powdered carbon, the whole triturated, and 
mixed through a sieve; it is then moistened with 
glucose, or sugar syrup, in such a way as to forma 
paste, with which both inside and outside of the cy- 
linders are coated; in the course of a few hours 
this solidifies and adheres closely to the metal. The 
selection of materials appears a good one; the 
litharge, because being the least oxidised oxide of 
lead, it is well suited for storing oxygen ; the per- 
manganate oxidises the litharge, and the glucose 
acts asareducing agent. The carbon increases the 
power of absorption, and renders the mastic more 
permeable to the liquid. The inventors reply to 
the criticism that their accumulator is too heavy, 
by saying, that it is always easy to make a light 
secondary battery by reducing the thickness of the 
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lead plates, which also reduces the serviceability | 
This answer is | 


and duration of the apparatus. 
sufficient as concerns batteries that are not to be 
moved. But if accumulators are to be used for 


electrical traction, the twofold necessity arises to | 


have apparatus at once light and durable, two con- 
ditions hard enough to fulfil. 


M. de Calo has devised a type of accumulator in | 
which the active metal is in a plate of specially pre- | 
pared lead. An alloy is used consisting of 90 per | 


cent. of lead and 10 per cent. of zinc, which is 
placed in a bath of dilute sulphuric acid. The 


latter dissolves the zinc, leaving in the lead an | 


almost infinite number of small pits, which in- 
creases the acting surface. According to the in- 


ventor, a plate thus prepared, and weighing 11 Ib., | 


is equal to a ton of the lead plates generally used in 
accumulators. 
doubtless the Experimental Commission will have 
ascertained exactly how much imagination enters 
into the statement. The positive plate is covered 
with a mass of oxide by electrolysis ; the negative 
plate has a covering of lead in powder, chemically 
pure and obtained in the same manner. M. de 
Calo states that the mode of precipitation that he 
uses, and which he keeps secret, plays a special part 
in the practical value of his accumulator. 
tion he employs a third material, the composition 


of which he does not make known, and of which he | 
mixes on the one side from 30 to 70 per cent. of | 


hyperoxide of lead, and on the other from 30 to 70 


per cent. of reduced lead. This mixture being | 


ready, he applies it one millimetre thick to each of 
the lead plates. 


plates are kept apart by pieces of wood, which, like 


the box in which the battery is placed, are pre- | 


pared by the inventor by some secret process. 
After formation the paste swells, and becomes 
hard like stone. It will be seen that there are 


many mysterious points about this battery. The | 


inventor is, however, more talkative about results 
obtained ; he states that per kilogramme of battery, 
including the box, the apparatus will yield an energy 
of three kilogrammetre-hours. The exhibit of M. de 
Calo was placed near the arrival station of the Sie- 
mens electric railway. With a view to show that he 
can utilise intermittent force for charging the accu- 
mulators, he putup a windmill above his pavilion to 
drive the dynamo machine which charged the appa- 
ratus. When there was no wind he employed a 
small portable engine. Inside the building similar 
accumulators were also shown at the exhibit of the 
Southern Railways Company of Austria, which had 
a wagon lighted by electricity. On this vehicle a 


pulley mounted on one of the axles droveadynamo | 


machine placed in the car. This was, of course, 
driven when the train was in motion, and charged 
the battery which fed the Swan incandescence 
lamps. This mode of working was carefully in- 
vestigated by Professor Dolmar, in the Electrotech- 
nische Zeitschrift, August 4, 1883, in which are 
described the results obtained by M. de Calo in 
lighting a train running between Vienna and 
Trieste with incandescence lamps. The machine 
has two circuits to avoid reversing the poles. The 
lamps are of the Swan 8-candle type, placed on a 
derived circuit. There are thirty-two of them, and 


This an obvious exaggeration, but | 


In addi- | 


These are then arranged alter- | 
nately and covered with parchment and linen. The 


(For Description, see opposite Page). 
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they have a resistance when warm of 26.7 ohms. 
They work with a current of 1.2 amperes and 
32 volts. The accumulators, to the number 
of twenty, grouped in two parallel series, have 
| an interior resistance of .02 ohm and an electro- 
motive force of 2 volts. The problem to be 


| solved was to secure for the lamps a constant 
| difference of potential, no matter what might be 
| the speed of the train. This result is, if not secured, 
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at least approximated to, by means ofa special regu- 
lator that works as follows: On the shaft of the 
dynamo is a toothed wheel driving an ordinary 
| centrifugal regulator. When the dynamo is revolv- 
_ ing too slowly, the circuit is cut by the regulator, 
/and the accumulators feed the lamps. When the 
normal speed is maintained the lamps are kept 
| burning bythe machine and accumulators combined, 
' those of the latter, which are unnecessary, being 
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THE ANGLESEA BRIDGE, CORK. 
MR. T. CLAXTON FIDLER, ENGINEER, LONDON. 
(For Description, see next Page.) 
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automatically cut out. The working of this system Fig. a | Rotunda. A second fed four similar lamps placed 
on flat gradients is very satisfactory, but on steep es eee rs }above the angle columns of the experimental 
and long inclines such as those of the Sémmering, | on Fig. 20. | pavilion. _A third supplied eight Gramme lamps, 
the speed falls so low that the accumulated power has | : | each of 75 carcels, lighting the entrance to the 
to do all the lighting, and the difference of potential | ati | a. Pcs tonamaas ao was kept oe 
falls from 32 to 14 volts. This experiment is very | | The second battery of four Gramme machines was 
interesting, and is, we believe, the first one that | | of the workshop type, driven at from 900 to 1200 
has been made under practical conditions, although | revolutions. One of these fed a lamp of 175 carcels 
the idea is not new and has been suggested by | | placed in the upper gallery ; the second furnished 
several electricians, by M. Tomasi amongst others. of ae Hell: net | current to 30 Edison A lamps of 16 candles, placed 

Heilmann, Ducommun, and Steinlein.—This im- | sold 7 Pe Hoy ia | in the demonstration room. The last two machines 

portant Mulhouse firm had a considerable exhibi- | ih vd 8 | oe — Braye ine = 
i veste =| my Ol ha nes placed in av “oe 
Sven Mengree, sheae Wienaed wae Oar aaees | : I, ‘these machines were independent, and were 

C ’ , c 2 : 
in the Palais de l’Industrie in 1881, and comprised : | 4 | controlled separately by fast and loose pulleys. 
1. Asemi-portable engine by MM. Sulzer Brothers, | | The demonstration zoom was a sestanguies 
Winterthur. 2. A system of countershafting 5 | apartment ; _ by 12 m., _ it ee 12 
mounted on a cast-iron frame, and from which L| —— too 5, a — ete W — op, ~_ _ 
eight Gramme machines were driven. 3. An experi- a | by the current from the Gramme machines already 
mental room containing a number of apparatus. | referred to. a Sa ct 
From the countershafting was driven a battery of Séchuckert.—In describing Schuckert’s exhibits 








four Grammes of the five-light type, the speed of | (see ante page 458) we mentioned, without de- 


























which is from 1200 to 1500 revolutions a minute. Sh | pe venar A * the ae i so sye og 
One of these fed four Gramme lamps of 175 2 | ployed to drive the dynamo at this stan 4 
carcels each, placed in the upper gallery of the a a | without belting, in the same manner as the Brother- 
Oo 0 OjolMof oo 6 
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hood engine. We now illustrate this machine, 
which appears to be meeting with successful appli- 
cation on the Continent, and which is especially 
designed for developing a relatively high power 
where space is very limited. Fig. 1 is an outside 
view of the motor, which has four cylinders, and is 
single-acting. These cylinders are placed at angles 
of 90 deg., and consequently are in two pairs 
diametrically opposite one another ; the pistons are 
connected by two rings to a balanced crank-pin 
(Fig. 2). These pistons are very long; they re- 
-eeive the steam pressure from behind, and are so 
arranged that all parts work in compression. 
In front of the four cylinders is placed the steam 
distributing apparatus. The body of the engine is 
cast in one piece, and between the cylinders spaces 
are left, to which the steam has access, so that they 
are steam-jacketted. In the vertical steam-distribut- 
ing cylinder are the rotary valves o (Figs. 3 and 6), 
the spindle of which engages with the main shaft 
by means of conical gearing, which gives it one-half 
the speed of the latter. These valves are placed at 
the ends of the spindle e, and each of them controls 
the distribution of steam to two cylinders. As will 
be seen from the drawings, the valves are driven 
by means of keys f in the spindle, but they are free 
to rise and fall. The two valves are connected by 
a rod and the keys h. At the upper end of the 
valve spindle is placed the regulator, which con- 
sists of two weights carried by the bent levers, the 
longer arms of which are attached direct to the 
upper valve. In addition to the weight of these 
pieces a spring, placed between the upper valve 
and the body of the regulator, acts upon the latter. 
The tension of this spring is regulated at pleasure 
by means of a fly nut placed at the top of the box, 
and in this way the number of revolutions of the 
machine between considerable limits may be ad- 
justed. The steam passages are shown in Fig. 6. 
Their section is rectangular, and large in reference 
to the very short periods of steam admission. The 
ports in the steam distribution cylinders are right- 
angled triangles in form, the sides inclosing the 
right angle being vertical and horizontal. In each 
distribution cylinder there are two ports dia- 
metrically opposite, but not in the same level. 
The steam is admitted by the annular opening m, 
and enters the valves by the openings n. A de- 
velopment of the exterior of one of the valves is 
clearly shown in Fig. 8; internally they are divided 
by four partitions. The spaces o always receive 
steam by m, which flows into the valves by the 
openings q ; r? are the exhaust ports. The steam 
is discharged through the spaces p. The ports in 
the distributing cylinder are larger than the corre- 
sponding ones in the valves. In working, the two 
valves being connected, move together; the 
ports slide one over the other, and the lead re- 
mains always uniform, since the vertical sides do 
not change, and the periods of admission are 
modified by shifting the hypothenuse. The con- 
ditions of exhaust are uniform for all positions of 
the regulator. As the valves have a speed of 
revolution only one-half that of the driving shaft, 
there are always two openings q and r diametrically 
opposite, which exactly balance the valve. At the 
Vienna Exhibition an Abraham motor was in daily 
work, driving direct a Schuckert machine which’sup- 
plied a locomotive lamp of the Sedlaczek-Wikulill 
type. Threeother similar engines were alsoexhibited, 
but not in motion. The following are some of the 
leading dimensions, &c., of the Abraham motors : 
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1 2.17 | 2.28 | 960; 4.1 | 34) 2.7 | 20 220 
2 2.76 2.76 800 6.6 | 5.5 4.4 3.3 87 
3 3.54 3.15 700 10.8 | 9.0 7.2 5.4 550 
4 4.32 3.54 630 16.8 | 14.0 11.2 | 8.4 770 
5 5.31 4.13 550 25,0 | 21.0 17.0 | 12.5 990 
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Miscellaneous Exhibits.—Besides the various en- 
gines placed in the machine gallery there were 
some others to which we have not referred and 
which were located at the end of the space reserved 
to boilers. These were a portable engine by the 
Societé de Viezzon driving an alternating Gramme 
machine, and its exciter. A twelve horse-power 


engine by Messrs. Hindley and Co., serving a 
Gramme and a Jurgensen dynamo ; asixteen horse- 
power engine by Hoffmeister, and a Siemens dy- 
namo; a small Keenig rotary engine driving a 





Kremenetsky machine for the use of locomotives, 
steamboats, ce. 

By the side of these engines and dynamos was 
an installation of M. Stoelzle, glass maker of 
Vienna, who showed an original device for cutting 
glass. It consists in bringing the object to be cut, 
a lamp chimney for example, in contact with a 
platinum wire brought to a red heat, which pro- 
duces a very regular and even fracture. 

Several miscellaneous machines for illustrating 
the application of electrically transmitted power 
were grouped in the north-east court, behind Mr. 
Meyerhofer’s theatre. They comprised a mill driven 
by power transmitted by Messrs. Ganz and Co. ; 
circular saws worked electrically by Messrs. Siemens 
and Halske;: a press, wood-working machine, e. 
In the same shed also were several motors and 
electric machines of types already described, and 
various secondary batteries, those of Faure, Sellon- 
Volkmar, De Kabath, and Heimel. 

In many parts of the building were a number of 
generators and lamps not at work. Among these 
may be mentioned the large display of apparatus 
shown by M. Fein, of Stuttgart, which formed a very 
complete collection of the various applications of 
electricity, and the exhibit of M. Junger, of Copen- 
hagen, which included six Jurgensen dynamos. 








THE ANGLESEA BRIDGE, CORK. 
(Concluded from page 517.) 

In our number of December 7 we published a brief 
description of this bridge and drawings,illustrating the 
general features of its design, and we now give in addi- 
tion a two-page plate and some further engravings on 
page 559, showing in detail the construction of the turn 
table, also the frame of girders on which the turntable 
is carried over the north span of the bridge, and the 
ironwork of the swing bridge itself. 

Fig. 10 is a cross section of the bridge taken through 
the centre of the turntable ; Fig. 11 is a sectional plan 
of the frame of girders on which the turntable is carried 
(called the octagonal frame) ; Figs. 12a and 12h are re- 
spectively longitudinal and transverse sections of the 
frame, while cross sections of the constituent girders are 
given in Figs. 12c, 12d, and 12e. Fig. 13 is an eleva- 
tion of one of the main girders of the swing bridge, 
and Fig. 14a diagram of the plating. Figs. 15) and 
15g are half cross sections of the swing bridge taken 
at B and G, while Figs. lia, lic, lid, lée, 15f, 
and 15h, illustrate details which occur at the points 
indicated by the corresponding letters on the ele- 
vation, Fig. 13. Lastly, Fig. 16 is a sectional plan 
showing the connexion of the cross girders with 
the main girders, and with the outer hand railing. : 

Reverting now to Figs. 10 and 11, it will be seen that 
the lower roller path of the turntable is carried upon a 
frame extending across the northern span, which has 
a clear width of 36 ft.; this frame consists first of a 
pair of main box girders 48 ft. in length, placed 30 ft. 
apart centre to centre, and united by a pair of cross 
girders of similar box section, and also placed 30 ft. 
apart centre to centre ; thus forming a square frame 
whose outside dimensions are 33 ft. by 33 ft. (the 
width of the girders being 3 ft.) The four corners of 
this square frame are crossed by diagonal girders at an 
angle of 45 deg., and the octagon thus produced forms 
a platform on which the circle of the lower roller path 
is carried. The main girders are again united by a 
central cross girder, which is intersected by a central 
longitudinal girder, the two forming a cross whose in- 
tersection is in the centre of the frame, and at this 
point the pivot casting of the bridge is fixed, and is 
stayed and adjusted to the lower roller path by four 
cast-iron spokes or arms, which are carried upon the 
four arms of the cross. All the girders of the frame 
are of nearly uniform depth, and, where the different 
thicknesses of plating require it, packing plates are 
added so as to bring the upper surface to a uniform 
level all round the circle. The flanges of the main 
girders are 3 ft. in width and the section at the 
centre of the span consists of three plates 36 in. 
by ? in., united to the webs by four angle irons 
4in. by 4in. by ?in., while an additional flange 
plate 19 in. by gin. is rivetted between the webs. 
The web-plates are from Zin. to 4 in. in thickness, 
and the two webs are united by eleven diaphragms, 
in addition to the two end plates. All the diaphragms 
are pierced by manholes 18 in. in diameter, so that a 
clear passage exists through the interior of the 
girders round all four sides of the frame, the entrance 
to which is accessible from the engine chamber upon 
the north abutment by means of a pair of manholes 
closed by trap-doors. 

The outer cross girders of the frame are also of 
box section similar to the main girders, the strength 
of the flanges being everywhere proportioned to the 
maximum strain, the working stress throughout being 
43 tons per square inch of net section, The diagona 
girders are also box girders 2 ft. 6 in. in width, while 
the central girders are of J section with flanges 2 ft. in 





width. The latter are strengthened near their intersec- 
tion by stiffeners as shown in the plan, and the flange 
plates are covered by a large cover plate of octagonal 
form, upon which the central pivot casting is based, 
The octagonal frame was built upon staging, and 
rivetted up in situ ; the rivets are { in. in diameter, 


and 4 in. pitch. When completed the frame was 
tested with a load of 510 tons before fixing the turn. 
table. 

The pivot pin is of cast iron of hollow cylindrical 
section, and admits through its axis a couple of 
hydraulic pipes which convey the water through a re- 
volving joint to the cylinders of the lifting and locking 
machinery, which is carried at the outer end of the 
swing bridge, and on which we shall have something 
further to say at a future date. The upper part of the 
pivot pin forms a journal 14 in. in diameter, on which 
the swing bridge revolves—or rather, what revolves 
upon this journal is a cast-iron drum 4 ft. Gin. in dia- 
meter, which forms the hub of a wheel, about 33 ft. in 
diameter, the rim of which is the upper roller path on 
which the moving superstructure of the swing bridge 
is carried. The hub is united to the rim by eight 
spokes or cast-iron arms of [ section, tapering from 
12 in. to 9in. in depth. 

The roller paths have a diameter of 30 ft. 7in. to 
the centre of the tread, and are 12in. wide on, the 
head. The upper roller path is somewhat similar to 
an inverted bridge rail in section, but has on its 
outer periphery, and cast in one with it, a chain drum 
5}in. wide in the groove and 32 ft. 10in. in diameter, 
by which the bridge is actuated. The circle of roller 
path and chain drum is formed in segments bolted to- 
gether, as shown in Fig. 10, and throughout the whole 
construction of the turntable all bolt holes are bored 
and the bolts turned to fit the holes with a tight 
driving fit. The upper roller path is attached 
to the underside of a grid of cross girders, each 
one of which is proportioned to the bending strain 
caused by the reaction of the supporting force 
— at the circle of rollers. The extreme pair 
of cross girders which form tangents to the circle, and 
are of course the most heavily strained, are of box 
section. Between the cross girders the roller path is 
strengthened by a circular girder of trough section 
framed between the cross girders as shown in Fig. 10, 
the lower flange of which is a continuous circular plate 
32 ft. 10 in. outside diameter, and 2 ft. wide, passing 
below the cross girders, and fitted directly upon and 
bolted to the casting of the upper roller path. 

The lower part of the pivot pin is enlarged to a 
journal of 1 ft. 104 in. in diameter, upon which 
revolves the central wheel of the live ring. The live 
ring consists of 32 steel rollers, turned to the proper 
conical form, and with a mean diameter of 1 ft. 8 in., 
and 10in. wide inthe tread. The weight of the swing 
bridge resting upon the circle of rollers is 400 tons, 
and the bridge wascarefully counterbalanced to bring its 
centre of gravity exactly coincident with the centre of 
the circle. The normal load is therefore 12} tons upon 
each roller if the total load is uniformly distributed 
over the whole, but it need hardly be remarked that 
this load would be greatly exceeded if the weight 
were from any cause concentrated upon one or two 
short ares of the circle. Great care was taken in 
adjusting the turntable to ascertain and allow for 
the elastic deflection of each part of the struc- 
ture, and the result has been that in practice the 
turntable has been found to work in the most satis- 
factory manner. It will be seen that the rollers are 
loose upon the radius rods, and run upon long journals 
24 in. in diameter and between cast-iron collars which 
are adjusted upon the radius rods ; the collars behind 
the rollers are held in a wrought-iron ring about 29 ft. 
in diameter. The radius rods are of wrought iron, 
24 in. square, and their inner ends are secured in the 
periphery of a cast-iron wheel 6ft. 3in. in diameter, 
which revolves upon the pivot pin. The radius rods 
are also stayed by two concentric rings of T iron, and 
tangent bars are applied to insure the rotation of the 
central wheel keeping pace with the live ring. 

Turning now to the superstructure of the swing 
bridge, it will be seen that the main girders area 
pair of ordinary double-webbed lattice girders, about 
116ft. in length, and with a uniform depth of 7 ft. 
The top and bottom members are of trough section, 
the vertical plates being each 12in. by 4in.; the 
upper flange is 2ft. in width and the maximum sec- 
tion (over the turntable) consists of four plates 24 in. 
by in. united to the vertical plates by two angle 
irons 3}in, by 3iin. by in. The lower flange con- 
sists of the same number of plates, but with a width 
of 27 in., and the angle irons are 4in. by 4in. by } in. 
The greatest working stress is 5 tons per square inch 
of net section in tension and 4, tons in compression. 
The lattice bars are placed at an angle of 45 deg.,tand 
vary in section from 24in. by }in. to 6in. by fin. 
Those pairs of bars which are most severely strained 
in compression are united by internal diagonal bracing. 
The girder is stiffened by vertical stiffeners introduced 
between the webs at the points shown, and consist- 
ing of a pair of vertical angle irons 4in. by 4 in. 
by 4in. united by transverse diagonal bracing. At 
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the tail end the girdeis are contained inside the cast- 
iron piers which have before been mentioned, and 
which act as counterweights applied on the back of 
the girders ; at this point the girder is formed as a 
double-webbed plate girder with elliptical end, the 
space between the webs being closely packed with 
kentlege ; the elliptical form assists in taking up the 
great shearing strain which oceurs at this point, 
where the greater part of the counterweight is sus- 
pended below the extreme tail end of the girders, 

The cross girders are suspended below the main 
girders by 1} in. bolts which pass through both 
flanges of the cross girders and the lower flange of the 
main girders; the construction and arrangement of 
these and other minor details are so clearly shown in 
the engravings that a further description of them 
appears unnecessary. We propose, however, at a 
future date to give a full description and illustrations 
of the hydraulic machinery by which the bridge is 
worked, by which also the various supports are ad- 
justed and withdrawn; also the motive power and 
underground chamber in which it is contained. 

We may here remark that we are indebted for the 
illustrations we have published to Mr. T. Claxton 
Fidler, M. Inst. C.E., by whom the whole of the 
bridge and its machinery have been designed ; while 
the execution of the work at Cork has been carried 
out under the joint superintendence of Mr. Fidler and 
Mr. Robert Walker, A.M.I.C.E., of that city. 


ENGINES OF THE ‘FRANCESCO MORO- 
SINI;” ITALIAN MAN-OF-WAR. 

One of the most important pieces of marine en- 
gineering construction done on the Clyde during the 
past year is the building of the powerful twin-screw 
engines for the Italian warship, Francesco Morosini, 
which is itself now nearing completion in Italy, the 
contract for the engines having been executed by 
Messrs. John Elder and Co. A leading feature in the 
construction of these massive engines, which have 
just been completed, is the unusually large amount of 
brasswork used in them, so as to insure as great a 
degree of lightness as possible. The vessel for which 
the engines are intended is a twin-screw ironclad of 
about 9000 tons displacement_on a draught of 25 ft., her 
length on the water-line being 382 ft. and the breadth 
65 tt. Each of the screws will be driven by an inde- 
pendent set of engines, each being capable of exerting 
5000 indicated horse-power, or a total of 10,000 horse- 
power for the two sets. The engines are of the three- 
cylinder type, there being in each set one high- 
pressure cylinder of 53 in. in diameter, and two low- 
pressure cylinders, each having a diameter of 74 in., 
and all adapted for a stroke of 42in. In the high- 
pressure cylinders piston valves of the newest design 
have been used, and in each of the low-pressure 
cylinders two slide valves have been employed. 
The crankshafts, constructed of cast-steel by Messrs. 
Vickers, Sons, and Co., are of the built type, 
each being formed of three pieces. There are two 
air-pumps to each set of engines, and they are 
worked by levers connected with the crossheads 
of the two low-pressure engines, while the feed and 
bilge pumps, which are mads entirely of brass, are 
also wrought from the same crosshead. With a view 
to lightness and durability combined, the condensers 
are made of sheet brass, and are supplied with water 
by means of one of Messrs. W. H. Allan and Co.’s cen- 
trifugal pumps, which is driven by a separate engine. 
The patent direct-acting steam and hydraulic gear of 
Messrs. Brown Brothers, Edinburgh, is used for revers- 
ing both sets of engines. The propellers are constructed 
of manganese bronze, of No. 2 quality, and have each 
four blades, and the boss to which they are bolted is 
formed of the same material. The necessary steam 
will be supplied from eight double-ended multitubular 
boilers, each of which has six of Fox’s patent cor- 
rugated furnaces. Mild steel, made by the Siemens- 
Martin process, is used throughout in the construction 
of the shells and stays of the boilers, and the strength 
aimed at is for a working pressure of 90 Ib. per 
square inch. The same material, together with 
manganese bronze, has been extensively used in the 
construction of the engines, so that their weight 
might be reduced to the minimum; indeed, it is 
contidently expected that in these engines there will 
be obtained a greater indication of horse-power per 
ton weight of the machinery than was even the case 
in those of the Russian warship, Peter the Great, 
which were also supplied from the Fairfield Engine 
Works. It may be mentioned that nearly a month 
of Messrs. Elder and Co.’s contract time fer the 
delivery of these splendid engines has still to run, 
whereas the hull of the Francesco Morosini will not be 
— to receive them for a very considerable 
ime, 





THE INSTITUTION OF CIVIL ENGINEERS. 

THE annual general meeting of corporate members 
was held on Tuesday evening, the 18th of December, Mr. 
brunlees, F.R.S.E., President, in the chair, to receive a 
report from the outgoing Council on the state and con- 





dition of the Institution, and on the principal matters 
that had engaged their attention during the now expiring 
year. 

, It was stated in the report that, owing to the policy 
pursued by successive Councils, the Institution had be- 
come one of the most successful and prosperous of 
scientific societies, not only financially, but also in 
respect of the amount of professional knowledge diffused 
by its publications. The constitution was now sufficiently 
broad to include as corporate members all persons who 
had acquired eminence in the profession, or who, by their 
training and experience, were entitled to be considered 
civil engineers, whatever branch of engineering they 
might follow. The changes that had occurred in the 
several classes composing the Institution, irrespective of 
the students, had included the transfer of 40 associate 
members to the class ef members, and of 4 associates to 
that of associate members; the election of 1 honorary 
member, 41 members, 223 associate members, and 15 
associates ; and the restoration to the register of 3 asso- 
ciate members. ‘The deductions arising from deaths, 
resignations, and erasures had been—1 honorary member, 
33 members, 25 associate members, and 21 associates. 
The net result, therefore, was an increase of 48 members, 
and of 165 associate members, with a decrease of 10 asso- 
ciates, the honorary members remaining the same. The 
gross number on the books was 3588, as against 3385 
twelve months ago, being an increase of 203, or at the 
rate of 6 per cent. During the session 81 students were 
elected associate members, and 175 candidates were ad- 
mitted. The number of students now on the books was 
722, as against 707 at the corresponding period last year. 

With respect to the constitution of the Council, a me- 
morial had been received from some of the leading 
members practising in India, the most important point 
of which memorial was to ask the Council to convene a 
special general meeting of corporate members for consider- 
ing and, if approved, of enacting a new by-law to enable 
members resident in India to return one member to the 
Council, and to effect the election by a use of voting 
papers. Upon this memorial legal advice had been 
taken. The Council, in their reply to the memorialists, 
while agreeing that arguments might possibly be adduced 
in favour of an election of the whole Council by means of 
voting papers, stated that no satisfactory argument could 
be advanced in favour of this being done by one section 
of the members, and that they were therefore not pre- 
pared to memorialise the Crown for a supplemental 
charter embracing such a provision. 

It was stated that the large income now received was 
simply the result of growth in numbers, and was not due 
to an increase in the subscriptions, which remained the 
same as in 1837, when the present scale was adopted, 
while the material advantages offered had, in the interval, 
increased tenfold. For five years the*accounts had been 
so set forth as to show at a glance on the debit side the 
three items of income proper, capital, and trust funds, 
while on the credit side had also been given under three 
heads the general expenditure, investments and trust 
fund disbursements. Five years ago these totals amounted 
to 14,230/. for receipts, and 14,450/. for expenditure ; this 
year they were 17,578/. and 17,431/. respectively. The 
excess of income proper for the year 1883 over 1882 
amounted to about 54 per cent. 

Last session there were twenty-four ordinary meetings, 
at which sixteen papers were read and discussed, the 
President's Inaugural Address occupying one evening. A 
feature in the Minutes of Proceedings which had not, 
perhaps, attracted general attention, was the wide geogra- 
phical range of the countries whose engineering had been 
dealt with, either in the character of communications read 
and discussed, of selected papers, or of abstracts from 
foreign sources. There was no civilised country—from 
Japan in the far east to California in the far west, from 
New Zealand to Norway, the public works of which had 
not been referred to; and in several cases, as for instance 
the paper on the ‘‘ Mineral Resources‘of Tonking,” infor- 
mation had been given which, in addition to its profes- 
sional importance, was ef great general interest. In the 
same way matters of moment to all classes of engineers, to 
naval architects, and tothe great manufacturing industries 
of the country, were contained in these volumes. On the 
other hand, several of the communications proved that 
the reproach, so long levelled against English engineers 
of neglecting theory, was no longer true. The foreign 
ubstracts had also borne good fruit in this direction, 
by indicating the progress of engineering science abroad, 
thus inciting the members to record the results of their 
original researches. For some of the original communica- 
tions submitted to the Institution, Telford Medals and 
Premiums were awarded to Messrs. R. H. Tweddell, G. 
H. Darwin, W. Anderson, Major Allan Cunningham, 
R.E., and A. Leslie. Telford Premiums to Messrs. J. 
G. Camble, P. O’Meara, W. Morris, J. Fernie, J. Daglish, 
Professor Dr. J. Weyrauch, T. C. Fidler, C. H. Moberley, 
J. Standfield, W. C. Unwin, J. Harding, and C. F. 
Tufnell ; andthe Manby Premium to Messrs. T. B. Light- 
footand J. Thompson. The subjects treated at the special 
meetings of students were of a fairly varied character. Of 
the nine papers then read and discussed two had been 
thought worthy of printing in the Minutes of Proceed- 
ings, and five of the authors had received Miller prizes, 
these being Messrs. H. J. Eunson, P. V. Appleby, A. 
3eckwith, T. S. Lacey, and H. H. Parkinson. The 
Council expressed regret that no paper had been received 
of sufficient importance to deserve a Miller Scholarship. 
The Howard Quinquennial Prize for 1882 had been 
unanimously awarded to the late Sir William Siemens in 
consideration of his important discoveries, and of the valu- 
able improvements he had effected, in the manufacture cf 
iron and steel. 

The Council had had under consideration a memorial 
from several non-resident members, urging that the 





date of the annual general mecting as fixed by the 
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by-laws, viz: the Tuesday previous to Christmas Eve, 
was inconvenient, especially when the Tuesday was closely 
followed by Christmas Eve, as it would be in 1884. It 
was suggested that if the meeting were held at the end of 
the session—in May or June—it would enable many more 
country members to attend, and might at the same time 
be equally desirable in other respects. The Council had 
on several occasions carefully discussed the whole ques- 
tion, with every desire to meet the views of the memo- 
rialists, but had felt compelled to arrive at the conclusion 
that the balance of advantages was in favour of the pre- 
sent practice. 

Reference was then made to the course of six lectures 
on “ The Practical Application of Electricity,” which had 
been delivered by as many lecturers, all of whom belonged 
to the Institution and to the Royal Society, and whose 
services and those of their assistants were given gratui- 
tously. The Council felt assured that the members would 
fully appreciate the amount of time and labour required 
in the preparation of such lectures. These were highly 
successful and attracted crowded audiences; so much 
so, indeed, that many persons who wished to be present 
were excluded for want of accommodation. The Council 
had. arrar.ged for a second series during the current 
session. on another of the ‘‘Great Sources of Power in 
Nature,” namely, ‘“‘ Heat in its Mechanical Application.’ 
It was intended that these discourses on electricity and 
on heat should be printed and issued tothe members. 

The invested funds of the Institution now amounted to 
43,250/., and of those under its charge as trusts to 14,642/. 
together 57,892/. Of these funds 16,893/. were in Govern 
ment 3 per cents., and the remainder in 4 per cent. de 
benture stocks of the leading British railway companies. 

In conclusion, the Council thought that whether regard 
be had to the primary object of the Institution—the 
advancement of the science of civil engineering—or 
whether it be had to the growth of the Institution and to 
that of its funds, they might be looked upon as having 
faithfully discharged the trust confided to their care by 
this corporation. 

After the reading of the report, the President presented 
the Telford Medals, the Telford and Manby Premiums, 
and the Miller Prizes for 1883, and the Howard Quin- 
quennial Prize for 1882, to the several recipients. The 
adoption of the report, having been moved and seconded, 
was, after discussion, agreed to. Cordial votes of thanks 
were then passed to the President, to the Vice-Presidents 
and other members of Council, to the auditors, to the 
secretaries, and to the scrutineers for their several services. 

The scrutineers reported that the following gentlemen 
had been duly elected to serve on the Council for the 
ensuing year: President—Sir J. W. Bazalgette, C.B.; 
Vice-Presidents—Sir Frederick Bramwell, F.R.S., Mr. 
E. Woods, Mr. G. B. Bruce, and Sir John Coode ; other 
members of Council—Mr. B. Baker, Mr. J. W. Barry, 
Mr. G. Berkley, Sir Henry Bessemer, F.R.S., Mr. E. A. 
Cowper, Sir J. N. Douglass, Mr. C. D. Fox, Mr. A. Giles, 
M.P., Mr. H. Hayter, Mr. W. Pole, F.R.S., Mr. W. H 
Preece, F.R.S., Sir Robert Rawlinson, C.B., Sir E. J. 
Reed, K.C.B., M.P., Sir W. Thomson, F.R.5., and Sir 
Joseph Whitworth, Bart., F.R.S. 











FOREIGN AND COLONIAL NOTES. 
Tin from Perak.—Perak, in the Malay Peninsula, now 
produces annually about as much tin as Cornwall. Last 
year it exported 7000 tons of this metal. 


A Novel Coupling.—Mr. Underhill, a superintendent 
on the Boston and Albany Railway, has applied to a new 
goods engine lately built in its shops a novel apparatus 
for throwing part of the weight of the tender upon the 
driving wheels of the engine, so as to increase the adhe- 
sion. The coupling by which the tender is attached to 
the engine consists of levers so arranged that the coupling 
itself constitutes the lifting apparatus, and acts auto- 
matically. 


Revival of Shipbuilding in the United States.—The pro- 
prietors of the Union Iron Works, San Francisco, intend 
to establish in that city a large shipbuilding yard for the 
construction of iron and steel sailing ships and steamers} 
The establishment will oecupy sixteen acres of paces. 
and will be completely filled with fine machinery. Its 
promoters hope to be ready to take contracts next year. 


Construction in the German Navy.—Since the year 1874 
twenty-five vessels have been added to the German Navy, 
but seven of these are still on the stocks. Much greater 
rapidity has been obtained of late in the process of con- 
struction, both in State and private dockyards. In the 
case of the cruisers most recently built, the whole time 
from their laying down upon the stocks to their launching, 
was only a year or a little over—a time which a few years 
ago would have seemed impossible. 


Explosion of a Locomotive Boiler in a Collision.—A 
collision occurred lately on the New York and New 
England Railroad, in which a passenger and construction 
train came together on a curve, with very serious results 
to life and property. The boiler of one of the locomotives 
exploded, adding greatly to the damage. Although the 
explosion of a boiler under such circumstances would seem 
very probable, this is believed to be the first instance in 
which it has actually occurred. 


Apparatus for Registering Earth Currents.—A Prussian, 
named Nauschaff, has lately constructed a delicate in- 
strument for this purpose. 1t consists of a very sensitive 
galvanometer inclosed in a case, with a clockwork arrange- 
ment for moving a photographic plate steadily downwards. 
A fine ray of light is reflected on to the galvanometer 
mirror by a rotal reflection prism, and focussed on the 
photographic plate. The speed of the movement is 80mm. 
per hour, thus allowing variations from minute to minute 
to be observed, 





562 


ENGINEERING. 





(Dec. 21, 1883. 








A NEW MERCURY DISTILLER. 


MERcURY is now so largely used, not only in the 
laboratory but for industrial purposes, such as ore re- 
duction, electric engineering, an on, that a quick 
and efficient means of purifying it is a valuable acqui- 
sition. The apparatus for this purpose, which we are 
about to describe, has been devised by Mr. J. W. 
Clark, Demonstrator of Physics in University College, 
Liverpool, and was recently brought before the 
Physical Society of London. 

The usual processes for purifying mercury are either 
chemical, such as treatment with dilute sulphuric 
acid, &c., or mechanical, such as shaking and filtering 
through wash-leather, or distillation, either in vacuo 
or under the ordinary atmospheric pressure. Of all 
these methods the best is distillation in vacuo. 

Prior to distillation it is well to filter the mercury 
through a cone of writing paper with a very small 
orifice at the apex, and to remove the lead or zinc pre- 
sent by chemical means ; for the rate of distillation is 


. 1 
The presence of ; 0,000 
part of lead is said by Herr Gmelin Krant to reduce 
the quantity of mercury distilled in a given time from 
67 to 5. Gold, iridium, copper, tin, nickel, cadmium, 
and arsenic do not influence the rate of distillation. 

The distillation of mercury at ordinary pressure is 
an inconvenient process. The first apparatus for dis- 
tilling in vacuo was probably devised by Weinhold, 
and others have been designed since by Weber, Shaw, 
Wright, and others. The arrangement of Mr. Clark, 
however, differs from all these in the important respect 
of dispensing with an auxiliary Sprengel air pump, 
and in, so to speak, acting as its own air pump. This is 
effected by supplying the mercury to be distilled from 


lowered by these impurities. 
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a movable reservoir in the form of a constant level 
regulator. On raising this reservoir, which is illus- 
trated in Fig. 2, the mercury is supplied to the dis- 
tiller. 

The distiller is shown in section in Fig. 1, and 
consists ofa lead glass tube ab, 36 in. long, and about 
$ in. internal diameter. About 2 in. from its closed 
upper end is blown a bulb about 2 in. in diameter. 
The lower end passes through an air-tight cork of 
rubber closing the top of the cistern dc, and ends 
at } a little below the tube f. The cistern d c is made 
of glass tube 1 in. in diameter and 12 in. long, and has 
two short pieces of ‘‘ quill” tubing e¢ / sealed into it. 
The lower end is also closed by a cork through which 
passes a piece of Sprengel tube i, 36 in. long, and having 
a piece of quill tubing /, about 24 in. long, sealed into 
the upper end. The top of this tube is nearly in con- 
tact with a. The internal diameter of the Sprengel 
tube should not much exceed one millimetre, and the 
bend of the lower end is best when not much more 
than 1 in. in radius. 

The base of the stand is a wooden tray CD, from 
which rises a board D E, carrying a shelf A E, per- 
forated in the centre with a hole allowing the glass 
bulb to pass through it. A large cork Fis bored with 
a hole of rather less diameter than the tube a b, and 
the cork is cut in halves. The tubeis held in position 
by twisting a piece of copper wire round the halves 
of the cork. The cistern is secured by string passing 
through holes in the projecting piece of wood B. A 
block of wood serves to support the end of the tube i, 
and atin cylinder notched round the top, and covered 
with a flat tin plate, keeps the bulb surrounded with 
hot air, whilst a mica window at the side allows the 





TOWERS SPHERICAL ENGINE. 
CONSTRUCTED BY MESSRS. HEENAN AND FROUDE, ENGINEERS, MANCHESTER. 


height of the mercury in the bulb to be easily seen. 
The pipe of the brass ring burner passes through a hole 
in the tin gas plate, and the ring, slightly larger 


than the bulb, is perforated on its inside with many | 


holes. 

The constant level reservoir is a large glass bottle 
provided with a tubulure at the side. Similar bottles 
are now made for the mercury pumps of electric in- 
candescence lamp manufacturers. Into the tubulure 
passes a glass tube k about 3in. long and 4 in. in 
diameter. 


landj. The top of the upper end is open, but the 


lower j is connected with the cistern of the distiller | 
by a narrow piece of india-rubber tubing m m about | 
34 ft. long, inclosed in a canvas tube. The ‘‘ thistle” | 
funnel ¢ and small glass stop-cock S shown are also | 
fitted air-tight into the bottle by an india-rubber tube. | 
The reservoir is placed on an adjustable table stand | 


on the shelf H (Fig. 1). 
To set the distiller in action, the stop-cock S of 


the reservoir is opened, and some mercury is poured | 


through the thistle funnel ¢ into the reseryoir, while 
with a short piece of india-rubber tubing and glass rod 
the tube e is closed securely (Fig. 1) at the top by the 
cistern. 
gradually rises in the cistern, and by compressing the 
air in the upper part is forced up the tube a and 
then, filling the bulb, ‘‘sprengels” down the tube hi. The 
reservoir may then be lowered to its stand on H, and 
the india-rubber stopper removed from the tube e. The 


reservoir is set in action by attaching a piece of rubber | 


tube to thestop-cock S and sucking out air until pass- 
ing down the tube /, it bubbles up through the mercury 


in the reservoir. Then the stop-cock is closed, and the | 
reservoir adjusted at such a height in the stand that the | 


mercury is nearly at the top of the bulb in the distiller. 
Thus set in action the level of the mercury in the 
cistern c d will be kept constant until almost all the 
mercury has been distilled. 

To start the distillation the tin-plate which covers 
the cylinder H is removed, and the gas lighted. A few 
minutes later sufficient mercury will have distilled 
over to displace the impure mercury originally present 
in the narrow Sprengel tube 7. 

The reservoir is replenished with mercury without 
interrupting the distillation by placing a screw pinch- 
cock on the rubber tube leading to the cistern of the 
distiller, opening the cock S, and pouring the mercury 
into the reservoir through the funnel ¢. Then a few 
bubbles of air are sucked out of the reservoir as already 
described, the stop-cock is closed, and the screw clamp 
released from the india-rubber tube. The level of the 
mercury in the distiller remains as before. 

Such an apparatus as that illustrated will distil about 
2 1b. of mercury per hour with an expenditure of very 
little gas. Zinc, cadmium, magnesium, and other 


metals may also be distilled by the same plan. 





Its outer end is closed, and into the upper | 
and undersides are sealed two pieces of quill tubing | 


Then the reservoir is raised. The mercury | 
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THE TOWER ENGINE. 
Ar the Engineering and Metal Trades Exhibition, 
held at the Agricultural Hall in July last, there was 
| exhibited a Tower high-speed spherical engine driving a 
Hopkinson-Edison dynamo, and since that date this 
engine, which then made its first appearance in public, 
has attracted considerable attention among marine and 


electrical engineers. It is being manufactured by 
Messrs. Heenan and Froude, of Manchester, who hold 
the patent rights, and are laying down special appa- 
vatus to enable them to turn out the new motor in large 
numbers. A seven-inch engine has been delivered at 
| the Portsmouth Dockyard for trial, and a ten-inch one 
is being made to an Admiralty order. A seven-inch 
engine is also to be seen at the works of the British 
Electric Light Company, Turnmill-street, where it is 
being tried previously to its being put on board one of 
the British Indian Steam Navigation Company’s vessels. 
The engine shown in our illustration above, is of 
the seven-inch size, and it is coupled to a 100-light 
Hopkinson-Edison dynamo machine. The Tower 
engine was subjected to a series of trials at the works 
| of Messrs. Easton and Anderson at Erith during1880- 

82, and very satisfactory results are said to havebeen 
| obtained. It gives a greater effect per revolution than 
any engine of its size and weight, and can be run ata 
| high speed without noise or vibration. In an early 
| issue we shall publish detailed drawings, and describe 

its*method of action at length, and, in the mean time, 

as it is very difficult to convey any idea of its operation 
| without illustrations, we shall defer the attempt until 
we are in a position to do justice to the great ingenuity 
shown in the design, and in the mechanical arrange- 
| ments by which it is carried out. 








| Messrs. Botting AND Lowge.—The only medal given 
| at the Amsterdam Exhibition for light portable rail- 
| ways and wagons for mines, plantations, brickfields, 
&c., has been awarded to Messrs. Bolling and Lowe, of 
2, Laurence Pountney Hill, E.C. They have also 
ained honours at the Madrid Exhibition and the 
ixhibition of the Mining Institute of Cornwall, and now 
hold four awards for this class of machinery. 


| 
| THE PvuLsoMETER ENGINEERING CoMPANY.—A new 
| catalogue of 140 quarto pages has been issued by the 
| Pulsometer Engineering Company, in which they de- 
| scribe the productions of their works with great minute- 
| ness. Of course the pulsometer occupies the place of 
| honour and monopolises the early portion of the publica- 
| tion; after thiscome particulars of machinery with which 
| the name of the company is not so generally associated, 
such as centrifugal pumps, plunger pumps, horizontal 

engines, boilers, well-sinking tools, cranes, presses, roofs, 
| &c. Since the company entered their new works at Nine 
| Elms, 8.W., they have greatly extended their sphere of 
| operations and now undertake all kinds of engineers’ 
| work, both large and small. The catalogue is capitally 
| illustrated, and its appearance approaches the esthetic 
! style more nearly than is usual in trade circulars, 
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Tue last words or the last acts of a great man have 
a peculiar interest, different from that which attaches 
itself to anything else that he said or did. It may be 
that intrinsically they are of but small importance in 
comparison with much that preceded them, yet to 
those who knew or admired their author they acquire 
a significance which is akin to the feeling excited by 
the reception of a souvenir from a distant friend, It 
will be with an interest of this kind that our readers 
will peruse the account of the Sir William Siemens’ 
Watt meter, the patent specification of which has 
just been published, and which probably forms his 
foot completed contribution to the science with which 
his name is most closely connected in the popular mind. 

At one of the Thursday evening lectures on elec- 
tricity, which took place last winter at the Institution 
of Civil Engineers, Dr. Siemens explained the con- 
struction of an instrument he had just invented to 
indicate the electrical energy traversing a circuit. It 
was a modification of the well-known Siemens electro- 
dynamometer, in which the repulsion of two coils, 
situated in the circuit, is measured by the torsion of 
a spring necessary to keep them in the zero position. 
The dynamometer indicates only the amount of cur- 
rent flowing, and takes no note of its electromotive 
force, and consequently it cannot be used alone to 
show the electrical energy which is in operation. The 
proposed alteration consisted in transferring the 
stationary coil from the main circuit to a by-pass cir- 
cuit extending from one lead to the other. The mov- 
able coil was kept in the main circuit as before, and 


hence the result was that the indications showed the | 


repulsion between a stationary coil traversed by a 
current due to the difference of potential between 
the leads, and a movable coil traversed by the whole 
current in the circuit. Consequently the instrument 
gave a reading which varied as the electromotive 
force of the current and also as its intensity, that is as 
its ener Of course the stationary coil had to be 
made of fine, instead, as formerly, of coarse wire, so 
that it should offer so much resistance as not to 
sensibly affect the potential of the leads at the points 
at which it was connected to them. 

Sir William Siemens’ latest published patent, No. 2210, 
relates principally to a meter acting upon the same 
principle as the instrument just described, but giving 
a continuous record of the energy of the current pass- 
ing through it, and capable of being used for com- 
mercial purposes. The fine coil is made into an 
armature and mounted upon a spindle capable of 
rotation, while the coarse coil, which formerly was 
movable, is wound on a frame around the armature. 
The repulsion of the two coils puts the armature into 
rotation, and a counter shows the number of its revo- 
lutions, which take place against a constant resistance. 
By properly adjusting the electrical and mechanical 
resistances, the velocity of rotation of the armature 
in virtue of the mutual action of the two sets of coils, 
may, within moderate limits, be proportioned to the 
dynamical energy of the electricity circulating in the 
coils, and consequently the number of revolutions re- 
istered by the counter nearly indicate that energy. 
he details of the construction are shown in Figs. 1 
and 2. A is the armature wound with insulated coils 
lengthwise on a non-magnetic core ; B B are two frames 
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| Which present trough-like hollows to receive meridian 
| coils of insulated wire, each coil being wound in convolu- 
| tions parallel to the axis of A. The armature spindle 
| stands vertically, and carries, at its upper end, a 
| worm which drivesa counter. Below the upper bear- 
| ing is fixed the commutator G, against which bear two 
| spring rubbers mounted on a plate of insulating ma- 
| terial H. On the lower ends of the spindle are fixed 
| elastic vanes K of thin sheet metal, and the whole ma- 
| chine is contained in a vessel, which is charged with 
| paraffine oil or other non-conducting liquid. The 
| meridian coils are of large wire and 
| length, and the coils of the armature of small wire 
| and of considerable length. The latter form a by-pass 
| circuit between the two points whose difference of 
| potential is to be measured, and the former forms a 
| path for the whole current, or for a known portion of it. 
| Figs. 3, 4, 5, and 6 show a modification in which the 
| field is formed of electro-magnets so coiled that the 
| currents acting upon them are not sufficiently powerful 
| to excite them to a degree near saturation. The 

magnets M consist of a number of annular soft plates 

of iron, placed one upon another with insulating 











being really two valves closing on faces which are 
opposed to each other as in the well-known Peet valve 
and Dennis-valve. In the Wilson arrangement each of 
the valves is connected by a link with a lever fixed on 


| the spindle by which the valve is operated, the points of 
| attachment of the links to the lever not being, how- 


ever, coincident. Between the valves the two links 
have bevelled surfaces abutting on each other, as 


| shown in Fig. 6, the effect being that a movement 


of moderate | 


tending to slide the links on each other in one direc- 
tion forces the valves against their seats. During 
the operation of closing the valve this movement 
is caused by the manner in which the two links are 
coupled to the operating lever. The dotted and full 
lines in Fig. 7 will enable this movement to be readily 
traced out, and it will be seen that as the lever arm is 


| moved through a quarter of a circle, one link is made 


to overtake and slide on the other. The movement 


| is an ingenious one, and we understand that the valves 


so made are found to answer admirably. , 
The construction of the boiler used with the engine 


| above described is clearly shown by Figs. 4 and 5, 


material between them, and wound lengthwise with | : 
| is traversed from end to end by a furnace 2ft. 64 in. 


| 
| 
| coils of wire. The vanes K may be loaded at their 
| edges with rounded strips k, Fig. 6. In other respects 
this machine is similar to the one described above. It 
| is evident that both of these can be used either as an 
| electric generator or as a motor, and that in such case 
different proportions in the coils, from those used in 
| the meter, may be advantageous. When the apparatus 
has no magnetic cores, as in Fig. 1, it will require an 
external magnetic or electrical impulse to start it as a 
generator. 








SEMI-PORTABLE ENGINE. 

WE illustrate on page 566, a type of semi-portable 
engine and boiler constructed by the Lane and Bodley 
| Company, of Cincinnati, and specially designed for 
| driving circular saws, &c., in the backwoods, where 
wood has to be used as fuel. As will be seen from 





on seatings which are fixed on a return-tube boiler, 
the arrangement being such that the engine can be 
readily dismounted from the boiler if required. The 
seating blocks are fixed to the boiler by { in. bolts 
screwed through the boiler shell, and each further 
secured by a nut with a copper washer inside. 

In the particular engine illustrated the cylinder is | 
10 in. in diameter with 12in. stroke. The main bear- | 
ings of the crankshaft are very long, and are of cast | 
iron lined with white metal. The bearings, it will be 
noticed, are brought close to the crank, the flywheel 
being considerably overhung. The engine has a single 
slide valve driven by an eccentric which also works 
the feed pump ; the water delivered by the latter is 
heated by the exhaust steam on its way to the boiler. 
The engine is supplied with steam by a branch from a 
rising pipe which carries at its top the safety valve as 
shown in Fig. 1. 

The stop valve is of a peculiar pattern, known as 
the Wilson valve, and it is illustrated in detail on 
Figs. 6 and 7 on page 566. Referring to these views 
it will be seen that the valve is a double one, there 








| shell by radial screwed stays. 


It is, as will be seen, 8ft. long between 


page 566. 
It 


end plates, and has a mean diameter of 4ft. 2in. 


mean diameter, and also by thirty return tubes 3in. 
in diameter, disposed as shown in Fig. 4. As will be 
seen from the same view the furnace is stayed to the 
At the back end of the 
boiler the shell plates are continued to form a smoke- 


| box or combustion chamber provided with a large 


Figs. 1, 2, and 3 on page 566, the engine is a hori- | 
zontal one of simple design having its bedplate mounted | 2! 
| rid of ashes. 


| lengths. 


door fitted with a cast-iron screen plate. At the 
front end both furnace and shell plates are extended 
to form the second smokebox on which the chimney, 
16 in. in diameter, is fixed as shown. To the underside 
of the arched portion of this smokebox is attached the 
furnace front, this consisting of two castings lined 
with firebrick as shown. 

To accommodate the bulky fuel used the firegrate is 
placed very low in the furnace, and as the ashpit is 
thus very limited, two openings, each 10in. in dia- 
meter, are formed through the bottom of furnace 
and boiler shell for the admission of air and getting 
The position of these is shown in Fig. 5. 
The firegrate is 5ft. lin. long, the bars being in two 
The bridge is built in brick against a 


| wrought-iron backing plate fixed to the furnace. The 


chief proportions of the boiler we have been describing 


| are as follows: 


sq. feet. 
Area of firegrate a 11.03 
Heating surface in furnace oe 40.4 
‘ ad back end plate 4.6 
pe a front Pe 3.8 
as ae tubes ... 188.5 
= ee Total ... 237.3 
Area over bridge... ae 1.43 
», through tubes 1.27 
MY » chimney ... a ae 1.4 
Ratio of grate surface to total heating 
surface... 3 es we wen 22S 
Ratio of area over bridge to grate surface 1:7.71 
ea », through tubes oa 1:8.68 
i a » chimney ,, 1:7.88 
Water in boiler with water at lowest cub. feet 
gauge ae des as oe a 36.6 
Steam space with water at lowest gauge 20.1 
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It will be seen from the above proportions that the 
boiler has a liberal allowance of both heating and grate 
surface (particularly of the latter) for the size of engine 
to which it belongs, this being of course very desirable, 
considering the character of the fuel used. 








RAILWAY RATES AS APPLIED TO SECOND- 
HAND MACHINERY. 
To THE EpiTor oF ENGINEERING. 

Str,—As the above is a very important question affect- 
ing one of the principal industries of this country, namely, 
the machinery trade generally, and considering 1t now 
fully time some steps were taken with a view to securing 
a substantial reduction in the present high rates charged 
by the various railway companies for the conveyance of 
second-hand machinery, &c., as compared with new, I 
trust you will excuse me trespassing upon your valuable 
space for the purpose of laying before the large number 
of your influential readers, who are so deeply interested, 
a few facts concerning thequestion for their consideration, 
comment, and assistance, as I think you will agree with 
ine the space will be well occupied. The facts are: At 
the present time railway rates for new machinery are 
based upon an excessively high scale on account of the 
value of the traffc¢ and are all at company’s risk, there being | 
no rate at owner's risk. Now the rates charged for second- 
hand machinery of any kind are precisely the same | 
as for new, but should any breakage occur or damage | 
be caused to any second-hand stuff in transit, the | 
railway companies at once deal with it as to its actual | 
value as second-hand, although, as before explained, the | 
greater value rate for new machinery has been charged for 
carriage. A fair consideration of this matter will, I feel | 
sure, convince the railway companies that it is equally | 
important to them as to freighters that the matter should 
receive serious consideration, because, for instance, in my 
own case alone, I should send over the rails to and from dif- 
ferent parts of the country many hundreds of tons of machi- 
nery annually more than I am enabled to at present in 
consequence of the existing high rates for carriage. It 
would certainly be beneficial to the railway companies, and 
also to all interested in machinery generally, if they would 
go in for a reduction of their rates upon all second-hand 
machinery. This in the present day is positively neces- | 
sary for the well-being of commerce in this particular 
branch, considering the many thousands of tons of plant 
constantly changing hands, and the present rates really 
prohibit competition from a distance. It ought to be 
borne in mind that now-a-day the value of metal and 
machinery is not what it was some ten years ago, although 
railway rates with regard to it remain precisely the same 
for new or second-hand machinery. 

I will not now proceed further in the matter, but trust | 
it will receive attention and be followed up with the 
highly desirable result of a reduction in railway rates for 
second-hand machinery to at least one-half those at pre- 
sent charged in respect of new machinery. 

Yours faithfully, 
Cuartes D. PHILLIPs. 
‘* Phillips’ Machinery Register” Offices and Emlyn 
Sngineering Works, Newport, Mon. 














HARBOURS OF REFUGE. 
To THE EpiTor OF ENGINEERING. 

S1tr,—I am glad to see that the Arbroath people are | 
alive to the harbour of refuge question, because there can | 
be no doubt that the situation there has many advantages | 
over Peterhead. Mr. Macdonald states his case ably in 
your issue of the 7th inst., and a great deal of what he 
says is sound, but his plan possesses the same blot as did 
Mr. Yuill’s Peterhead scheme—it is very expensive. 

Of course estimates of works are of little absolute value, | 
circumstances differ so much, and engineers are always 
trying new methods so that existing works do not form 
reliable guides. In considering the relative value of dif- 
ferent sites, however, the comparative cost is an impor- 
tant function, and must be taken into account, not on the 
basis of the estimates given by each different engineer, 
but on some such common footing as the necessary cubical 
content of the piers in each case designed in the same | 
manner. In my former letter which you were kind enough 
to publish on the 5th November last, 'I applied this | 
method to the plans you had already published, and I 
now extend it te Arbroath by reproducing the Table with 
the addition of the proposed harbour there. 


proposal. The reason of this is not difficult to find; the 
shore at Arbroath deepens rapidly, and, as at Peterhead, a 
large proportion of the piers has to be built in deeper 
water than is wanted. 

No doubt some allowance must be made in particular 
cases for advantages of situation or direction of the piers, 
and to this allowance the Arbroath plan has a fair claim 
when compared with Filey or Peterhead No. I., the piers 
of which would require to be of the very strongest de- 
scription, but any reduction from this advantage would 
be comparatively small, and would not materially affect 
the result. Of course, I am aware that any method of 
tackling the subject is likely to be objected to ; it may be 
said that it is not fair to apply one section all round, and 
that if one place has an engineer who can design a cheaper 
section, he and his employers ought to have.the benefit of 
his greater ability and experience, or whatever it is. But 
this is only special pleading. I do not profess that the 
method adopted is quite fair ; it is impossible to make an 
absolutely fair comparison, but the method is the fairest 
that could be found, certainly much more so than takin 
each engineer's estimate. Tou want to find out which 
is the least costly site ; once having found that, it will 
be time enough to inquire as to who is likely to be the 
least costly engineer. The estimates given by engineers 
are not capable of comparison ; try, for instance, to com- 
pare Arbroath with Warkworth. Arbroath=2,650,000 
cubic yards content, engineer's estimate=1,212,0001. ; 
Warkworth = 1,500,000 cubic yards content, engineer’s 
estimate =1,500,000/. The situations are much the same 
as regards exposure to heavy seas, and I can see no reason 
for this enormous difference. One of these estimates 
must be wide of the mark, which, it does not matter, 
but it proves that the figures furnished by the engineers 
who design the plans, and who of course want to promote 
their own case, ought to be entirely disregarded. 

There can be no doubt about this, however, that after the 
failure of the concrete in the piers at Aberdeen and 
NE it is false economy trying to build deep-water 
piers too cheaply. 

A great many of Mr. Macdonald’s other arguments in 
favour of Arbroath while quite sound would apply equally 
well to manyother places between Girdleness and St. 
Abbs Head. Could not the Tay itself be improved into a 
harbour of refuge? Surely itis not beyond engineering 
science to fix the sandbanks at its entrance. 

Yours truly, 

December 17, 1883. C.E. 








KRUPP AND ARMSTRONG GUNS. 

To THE Epitor OF ENGINEERING. 
Str,—The gist of my letter published by you on the 
30th ultimo was very plain: lf Mr. Krupp wishes to 
make a comparison between German and English guns, 
let him take similar and not dissimilar guns. The fair- 

ness of this will be understood by all artillerists. 
English guns have nothing to fear when honestly 
contrasted with corresponding German guns, and it isa 
pity that an attempt should be made to snatch a tem- 


| porary and fictitious victory by comparing different guns. 


In Mr. Krupp’s letter of the 8th inst., he gives no 
answer to this. If he has such facilities for obtaining 
information respecting Elswick guns ‘‘ before it is pub- 
lished,” he might surely have got the data of the 35 eet 


| 12-in. gun to compare with his own weapon of the same 


length. Passing by this point he proceeds to reassert his 
claim by the somewhat bold assumption that the figures I 
gave him are “‘impossible.” 

I do not propose to combat the further arguments in 
Mr. Krupp’s letter which are based on this assumption, 
but I limit myself to expressing my satisfaction as an 


| English artillerist, that what are practical facts in 


England are still theoretical impossibilities at Essen. 
I am, Sir, your obedient servant, 
ARTILLERIST. 
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PATENT OFFICE EXAMINERS. 
To THE EpitorR OF ENGINEERING. 
Sir,—Referring to the very able article in your last 
issue, on the vacancies in the Patent Office, I should like 





| to offer a few remarks on my experience of the examina- 


tions which may be useful to some of your readers. 

The preliminary examination held on Saturday, the 
15th inst., lasted from 10 a.m. till 6.10 p.m., with fifty 
minutes interval for lunch, and with constant application 














Peterhead 
reek (No. IL.) Arbroath. | wetworth 
“Yuill,” See * Convict See Se : Filey. See 
—a S<aixeeRixG, Labour Report.” ENGINEERING, * Y ENGINEERING 
| yee rege See December 7, Peery ge August 17, 1883. 
| 1883 sai ENGINEERING, 1883. erecta ° 
| , August 17, 1883. | 
ft. ft. ee ft. ft. 
Length of piers from low-water mark 5,000 4,250 18,000 0 16,000 12,000 
Average depth below low-water... * 50 35 84 6 23 42 
Contents in cubic yards (comparatively only) 1,250,000 650,000 2,650,000 1,500,000 | 2,800,000 
Perfectly sheltered area inclosed below 4 fathoms | 
A SS eae ee ee 230 140 570 340 | 750 
Cubic yards of pier per acre of shelteredarea . .| 5,400 4,600 4,650 4,400 | 3,070 
Engineer’s estimate for the whole work a is 300,000/.* 1,212,000/. 1,500,0001, 1,500,000/, 
| 





* In the previous Table this sum was stated at 250,000/., which was the estimate with convict labour, and as the other 
estimates were for works with free labour, the addition of one-fifth is necessary for a fair comparison. 


As already explained, I take an ordinary deep-water 
vier section, making due allowance for the depth of water, | 
but none for difference of situation. Taken in this way, 
Arbroath shows in a very unfavourable light; indeed, it 
turns out the most expensive scheme of any per atre of 
four-fathom water, excepting Mr. Yuill’s Peterhead | 


to the subjects throughout. The examination paper con- 
sisted of arithmetical questions on vulgar fractions, deci- 
mals, proportion, compoundand simple interest, and reduc- 
tion of weights and measures, the first three of which are of 
practical use to the engineer ; a paper with ten long addi- 
tions of £, d., to be done in the space of half an hour ; 


also two dictations read out by the superintendents, one 
concerning British rule in India at the time of the mutiny, 
and the other on the character of Italians, both totally 
unsuitable subjects for mere Patent Office routine; a test 
of handwriting by copying from a printed form a_ portion 
of statistics relating to size of farms; lastly, the com- 
petitors were required to write an essay on one or two 
abstract subjects, one being ‘‘ knowledge.” 

he above examination would be quite easy and suitable 
for boys fresh from school or college, specially prepared 
for the Civil Service ; but toa practical man, with only a 
fortnight’s notice, and not expecting such a general test, 
it may mean failure. The competitive examination in 
précis, geometry, mechanical drawing, electricity and 
magnetism, mechanics and mechanism, chemistry, and 
hydrostatics, hydraulics and pneumatics, is thus left to 
inexperienced students newly from school. 

On perusing the advertisement in your issue of the 
30th ult., and the syllabus obtained from the Civil Service 
Commission, one was naturally led to believe that 
engineers and chemists, theoretically and _ practically 
trained, were required for the responsible oe no doubt 
difficult post of assistant examinership in the most impor- 
tant British Patent Office, but according to the decisive 
test of the preliminary examination, schoolboys evidently 
get the first chances. 

To my mind the examination in the applied sciences, 
should be held first ; then what is now called the pre- 
liminary, or else one modified to suit the class of appoint- 
ment vacant, should be held last ; the non-practical com- 
petitors would then be weeded out, while those most fitted 
for the work, would be left to compete for the appoint- 
ments. 

I an, Sir, yours truly, 
A Competitor. 


PORTABLE ENGINE DETAILS. 
To THE Epitor oF ENGINEERING. 

Srr,—In last week’s report upon Smithfield Club Show, 
you mention as one of the novelties an arrangement of 
stop valve, &c., of Messrs. Ruston, Proctor, and Co. 

On looking at inclosed section of valve box for a port- 
able engine made by us in 1862 (exhibited twenty years 







Cs 





ago at the Manchester and Liverpool Show, when it was 
awarded a silver medal), and adapted for all portable 
engines made here since above-mentioned date, we think 
you will be satisfied that Messrs. Ruston’s plan does not 
possess the novelty attributed to it. 
Yours truly, 
PRATCHITT BROTHERS. 


FERGUSON’S MECHANICAL PARADOX. 
To THE EniTor OF ENGINEERING. 

Str, —In the August number of Blackwood’s Ma- 
gazine, is an article called ‘‘ James Ferguson The Astro- 
nomer,” giving a short biography of him. At page 262 is 
an extract of a letter of his toa Scotch minister giving a 
detailed account of what Ferguson calls his ‘‘ Mechanical 
Paradox.” He is at a public-house, and in conversation 
with a watchmaker on a religious doctrine ; not con- 
sidering the place a fit one for such an argument, he 
changes the subject thus : 

‘* *Sir,’ said I, ‘I believe you know very well how one 
wheel must turn another, or how a pinion must turn a 
wheel, or a wheel a pinion? ‘1 hope I do,’ he said. 
‘Then,’ said I, ‘supposing you make a wheel as thick as 
other three, and cut teeth in them all, and then put the 
three thin wheels all loose upon one axis and set the thick 
wheel to them so that its teeth may take into those of the 
three thin ones. Now turn the thick wheel round, how 
must it turn the others? Says he, ‘ Your question is an 
affront to common sense, for everybody knows that turn 
the wheel which way you will, all the other three must 
turn the contrary way to that.’ Sir,’ says I, ‘I believe 
you think so.’ ‘ Think !’ says he, ‘it is beyond a thought, 
it is demonstration, that they must.’ ‘Sir,’ said I, ‘I 
would not have you be too sure lest possibly you should 
be mistaken, and now, what would you say if I should 
say, that turn the thickZone whichever way you will, it 
shall turn one of the wheels the same — the other the 
contrary way, and the third no way atall.’ Says he, ‘I 
would say there never was anything proposed that could 
be more absurd as being not only above our reason, but 
contrary thereto, and also to plain fact. . . . e 
watchmaker asked me if I had ever made or seen 
such a machine. I told him I had not, but I believed 
Icould make it, although I had never thought of it 
till this instant.’ ‘ By ——,’ said he, ‘ your head must be 
wrong, for no man on earth could do such a thing.’ 
‘Sir,’ said I, ‘be my head wrong or right I believe I can 
not only do it, but even be able to show the machine if I 
may be admitted into this poy sad this day se’night.’ 
The company, who with serious faces were very attentive 
to all this, requested that I would come. So I made the 
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machine all of wood and carried it under my coat to the 
same room on the day appointed, and there was the 
watchmaker. ‘ Well, old friend,’ says he, ‘have you made 
our machine.’ ‘ Yes sir,’ said I, ‘there it is, let us take 
it to pieces; are these wheels fairly toothed and fairly 
jitched into the thick wheel? ‘Yes, they are,’ said he. 
T'then turned round the great wheel, whose teeth took 
into those of the three thin wheels, and asked him 
whether the uppermost wheel did not turn the same way 
as the one that turned it, whether the next wheel did not 
turn the contrary way, and the lowermost thin wheel no 
way at all? ‘They do,’ he said, ‘ but there is a fallacy in 
the machine.’ ‘Sir,’ said I, do you detect the fallacy and 
expose it to the company.’ He looked a long while at it, 
took it several times to pieces, and put it together again. 
‘Sir,’ said I, ‘is there any fallacy in the machine? ‘TI 
confess,’ said he, ‘I see none.’ ‘There is none,’ said I. 
‘ How the devil is it then,’ said he, ‘ that the three wheels 
should be so differently affected? The thing is not only 
above all reason, but is contrary to mechanical principles.’ 
‘For shame, sir,’ said I, ‘ask me not how it is, for it is a 
simpler machine than any clock or watch that you ever 
ome or mended, and if you are so easily nonplussed by 
so simple a thing in your own way of business no wonder 
that youshould be so about the Trinity !” 

Iam in the same unenlightened state of mind as Fer- 
guson’s friend, the watchmaker, and if any of your 
numerous readers will be good enough to fant an expla- 
nation of the trick of ‘ the mechanical paradox,” another 
man much obliged will be 

Yours faithfully, 
A HYDERABADEE, 

Hyderabad, Deccan, November 14, 1883. 


THE CHAIN BRAKE ON THE NORTH- 
WESTERN RAILWAY. 
To THE Epitor oF ENGINEERING. 

Sir,—On Saturday last, December 15, I left Shrews- 
bury at 2.30 in a through carriage for Euston. At Stafford 
the through carriage was put on in front of the Liverpool 
and Manchester (2.15) express for London, timed to 
arrive at Euston at 7.10, drawn by an engine named 
‘*Cambrian.” The train as made up at Stafford, con- 
sisted of nine coaches, a sorting mail van, and two compo- 
site brake vans, making in all twelve besides the engine 
and tender. Having often suffered much from the rolling 
produced by slack couplings I took the opportunity of 
observing the coupling-up of the Shrewsbury carriage 
(next but one to the tender) with the fore part of the 
Liverpool and Manchester train. When the screw 
coupling had been set up, the safety chains hooked, and 
the signal cord rove, I noticed with surprise that the 
brake chain hooks of the two adjacent ends of the Shrews- 
bury and Liverpool carriages had not been connected. 
Thinking that this was an oversight, I asked the guard 
‘if he was using the chain brake now?” pointing to the 
unattached ends of the chain resting on their fixed hooks 
at the ends of the carriages, his answer was, ‘‘ We have 
plenty of brake power without joining them.” The 
position of the train when we left Stafford was this. The 
engine-driver and front guard had control over the brakes 
on the engine, tender, and two coaches only. The brake 
power on the remaining ten coaches being entirely out of 
their reach except by signalling the rear guard, who, if the 
rest of the coaches were in chain connexion (which I am 
not sure of) might (after the waste of seconds of most vital 
importance) apply the brakes. At Nuneaton and Rugby 
I examined the couplings, and found that no alteration 
had been made. 

Bearing in mind the abuse that the ‘‘ chain brake” has 
met with in connexion with the Watford collision, in 
which this very train figured onthe 31st of October last, 
one would like to know if it was properly connected on 
that occasion, or handicapped in its action in the manner 
I have described, only about two-fifths of the total weight 
of the train for brake power being under the control of 
those in charge of the front end of it. 

TI am, Sir, yours obediently, 
STEPHEN H. Terry, Assoc. Mem. Inst. C.F. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Market.—Y esterday the attendance 
on ‘Change was more numerous than usual, and included 
amongst those present representatives from London, 
Manchester, Liverpool, Sheffield, Birmingham, Hull, 
Leeds, Newcastle, and Glasgow. The market was de- 
cidedly easier, No. 3 Cleveland pig iron being obtainable 
at 36s. 6d. per ton, f.o.b., either for prompt delivery or 
over the next few months. As might be expected at this 
time of year the shipmentsare small. During this month 
up to date there have been exported from Middlesbrough 
35,600 tons of pig iron compared with 65,500 tons to cor- 
responding time last month. The deliveries to inland 
consumers, too, are easing off for stocktaking, and it is 
manifest already that the home consumption will be on a 
reduced scale during the first quarter of next year. Fresh 
contracts are scarce, and can only be had when important 
concessions are made in price. The manufactured iron 
trade is still active, but orders are more difficult to obtain. 
Ship plates are quoted 5/. 10s. per ton and angles 5/., less 
2} per cent. at works. The hematite pig iron trade is 
steady but dull, Nos. 1, 2, and 3 being quoted 47s. per 
ton f.o.b. west coast ports. 


The Steel Trade.—The steel departments are flat, and 
this is particularly so as to rails, the prices of which do 
not improve. Messrs. Bolckow, Vaughan, and Co. are 

ying off men at Eston, and unless a reduction of wages 
is agreed to the number driven into idleness will be in- 
creased, Orders are scarcer. 


The Wages Question.—The wages questions continue the 
theme of discussion in the North of England. The Cleve- 
land ironstone miners and the blast furnacemen hoped, 
through the instrumentality of a joint committee, to get 
their sliding scale amended. The ironworkers rely on 
arbitration for an adjustment of their wages. An ad- 
journed meeting of the Board of Arbitration was held at 
Darlington on Monday, and it was resolved to refer the 
notices of the employers claiming a reduction of 5 per 
cent., and that of the workmen asking for a substantial 
advance, to Dr. Robert Spencer Watson, of Newcastle. 
Arrangements are being made for holding the arbitration 
in Newcastle, as soon as convenient. 


Engineering and Shipluilding.—All departments in 
engineering continue to be well employed, but shipbuild- 
ing is every week getting slacker. It is anticipated that 
during the first half of next year the number of ships 
which will be built on the Tyne, Wear, and Tees will be 
very small. 


The Coal and Coke Trades.—Coals command a fair good 
price, but coke owners are more disposed to meet buyers. 





NOTES FROM THE NORTH. 
LASGOW, Wednesday. 
Glasgow Pig-Ivon Market.—The warrant market was 
a turn stronger last Thursday, and the close showed a 
recovery of 4 per ton. During the forenoon market 
transactions were reported at 44s. 3d., 44s. 2d., and 
44s. 24d. cash, also at 44s. 4d., 44s. 44d., and back to 
44s. 4d..one month, with buyers at the close offering 
44s. 2d. cash, and 44s. 4d. one month, and sellers near. 
In the afternoon business was done at 44s. 2d. up to 
44s. 8d. cash, also at 44s, 34d. and 44s. 4d. one month, the 
close being buyers at 44s. 24d. cash and 44s. 4d. one month, 
with sellers near. Flatness was the rule in the market 
on the following day, and prices suffered a decline of 23d. 
ver tun, so that the decline over the week was 6d. per ton. 
db oma was done during forenoon Change at 44s. 2d. 
down tu 44s. 1d. cash, also at 44s. 34d., and 44s. 3d. one 
month, and the close was sellers at 44s. 1d., and 44s. 3d. 
cash, and one month, respectively, with buyers near. In 
the afternoon there were transactions at 44s. 1d. down to 
44s. cash, also at 44s. 24d. down to 44s. 14d. one month, 
and the market closed with buyers offering the lowest 
quotations, with sellers near. Dulness was again the 
rule in the market on Monday, and there was a decline of 
14d. per ton, the price being only 14d. over the lowest 
quotation of the year, that of 12th November. Business 
was tranascted during the forenoon at 43s. 11d., 43s. 10d., 
and up to 43s. 114d. cash, also at 44s. 1d. one month 
and the close was sellers at 43s. 114d. cash, and 44s. 1¢, 
one month, with buyers near. In the afterneon there 
were transactions at 43s. 1ld. and 43s. 10}d- cash, also at 
44s. Old., and 44s. one month, the close being buyers 
at 43s. 104d. cash, and 44s. one month, with sellers 
near. Yesterdays market was likewise dull, and 
at one time prices touched 43s. 84d. cash, being the 
lowest selling price recorded within the past four years ; 
the closing quotation, however, was above the lowest, but 
1d. per ton under that of the previons day. Transactions 
took place during the morning at 43s. 10d. down to 
43s. 9d. cash, also at 43s. 11$d. down to 438s. 103d. one 
month, and buyers at the close of the market were offering 
the lowest quotations, with sellers near. Business was 
reported in the afternoon at 43s. 9d., 43s. 84d. and up to 
43s. 94d. cash, and the market closed with buyers at 
43s. 9d. cash and 43s. 10}d. one month, and sellers asking 
4d. per ton higher. There was a further decline in prices 
to-day to the extent of 2d. perton. Business was done in 
the forenoon market at 43s. 9d. down to 43s. 74d. cash, 
also at 43s. 10d. and 48s. 94d. one month, the close being 
sellers at 43s. 8d. cash and 43s. 95d. one month, and 
suyers near. In the afternoon transactions were re- 
ported at from 43s. 7d. down to 43s. 6d. cash, also at 
48s, 84d. and 43s. 8d. one month, and subsequently there 
were sellers asking 43s. 7d. cash and 48s. 84d. one month, 
with buyers near. With the exception of the still lower 
range of prices that has now been reached, it can scarcely 
be said that there is any new feature in connexion wit 
the iron trade to report. The annual statistics, which are 
being looked forward to with much interest by the brokers 
and merchants and large consumers of iron, are expected 
to show a substantial reduction in stocks, but that seems, 
however, to be counterbalanced by the fear of a declining 
trade during next year in a number of the leading indus- 
tiies. The market is quite devoid of any animation, 
and of late there have been large quantities of pig 
iron changing hands without the least alteration in 
the quotations. One blast furnace has been damped 
down at the Monkland Company’s Chapelhall Works, 
so that there are now 102 furnaces actually blowing, 
as compared with 103 last week, and 112 in the corre- 
sponding week of last year. The hematite pig iron de- 
partment is steady, the price remains at about 47s. per 
ton for the usual proportions of Nos. 1, 2, and 3 brands 
f.o.b. at Cumberland ports. Last week’s shipments of 
pig iron amounted to 10,421 tons, as against 8274 tons in 
the preceding week, and 6313 tons in the corresponding 
week of last year. To the United States, 1950 tons were 
sent ; to Canada, 500 tons; to India, 225 tons; to Aus- 
tralia, &c., 440 tons; to France, 110 tons; to Italy, 
380 tons ; to Germany, 535 tons; to Russia, 100 tons; to 
Holland, 140 tons ; to Spain and Portugal, 250 tons; and 
lesser quantities to other countries. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 583,818 tons yesterday afternoon, as compared with 
583,062 tons yesterday week, the increase being 756 
tons. 


Institution of Engineers and Shipbuilders in Scotland. 
—The third general meeting of the session of this Insti- 








tution was held last night—Mr. James Reid, Pre- 





sident, in the chair. There was a large attendance. 
The first item of business was a continuance of the 
discussion on Mr. J. H. Biles’s paper on ‘‘ The 
Stability of Ships at Launching,” and the principal 
contribution to the discussion was a communication 
from Sir E. J. Reed, the leading feature of which 
was a somewhat elaborate statement in reference to 
the various meanings which are associated with the 
word metacentre. In the absence of Mr. Biles, the clos- 
ing of the discussion was postponed till the next meeting. 
Mr. Laurence Hill, C.E., then showed and described a 
full-sized model of an improved railway chair key and 
fish joint, the invention of a Greenock medical gentleman. 
Mr. Dundas, of the Caledonian Railway, said he had the 
invention under trial on a portion of a mineral line at 
Ruther Glen, and by-and-by he would have it tested on a 
passenger line, after which o would be able to speak of 
it with confidence. The further discussion of the subject 
was adjourned. An elaborate paper was then read by 
Mr. R. L. Weighton, M.A., on the ‘‘ Compound Engine 
viewed in its Economical Aspect.” 


The Wages Question on the Clyde.—A considerable 
number of the ironworkers in the various shipbuildiug 
yards on the Clyde are now working at a reduction of 
10 per cent. on the rates recently paid to them for piece- 
work. In other cases the reduction is not any more than 
5 per cent. There is every probability that the reduction 
of wages over all the departments of shipbuilding and 
marine engineering work will be effected in the early days 
of the ensuing year. 

Important Engineering Contract.—In some branches of 
engineering work not connected with the shipbuilding 
industry, an improvement is being reported. Among 
other large contracts recently secured is one by Messrs. 
P. and W. Maclellan, Clutha Iron Works, Glasgow, for 
wagons for an Indian railway. This, along with acon- 
tract in hand for the Egyptian Government, will employ 
many hands for a long time to come. 


Sanitary Engineering.—Early next month a course of 
lectures on public health will be commenced in the Uni- 
versity of Glasgow, in the delivery of which part will be 
taken by one of the medical professors, by the professor of 
chemistry, and by Dr. James Thomson, F.R.S., Professor 
of Engineering, and his assistant, Mr. Barr. 

Aberdeen Harbour.—Mr. W. Smith, resident engineer 
of Aberdeen Harbour, has recommended that hydraulic 
machinery should be obtained for working the dock gates. 


Tramways for Ayr.—By a vote of ten to seven, the 
Town Council of Ayr have decided to sanction the con- 
struction of a line of tramways extending from Prest- 
wick, a northern suburb of the town, through Ayr itself, 
and onwards to Burns’ monument. 





A CHEAPLY WoRKED AMERICAN RAILway.—The work- 
ing expenses of the Atchison, Topeka, and Santa Fé 
Railway during the month of September were 40.8 per 
cent. of the gross earnings, and during the nine months 
previous and inclusive, were 46.3 per cent. So low a rate 
is said to be almost unparalleled in the United States. 





BAILy’s INTEGRATING ANEMOMETER. — This ingenious 
apparatus, which adds a new mode of observation to 
meteorological science, is now completed by the inventor, 
Mr. Walter Baily. The principle consists in referring 
the velocity of the wird to the four cardinal points and 
summating or integrating its values along the lines. This 
is done by means of castors or wheels rolling on a plane 
revolving disc with speeds proportional to their distances 
from the centre of the disc. An electric indicator registers 
these integrations in number of turns. The motion of the 
Robinson cups which catch the wind, is communicated to 
the anemometer by means of a cord and pulley; and due 
provision is made for the shifting of the wind. 





Royat METEOROLOGICAL SociETy.—The usual monthly 
meeting of this Society was held on Wednesday evening 
at the Institution of Civil Engineers, Mr. J. K. Laughton, 
M.A., F.R.A.S., President, in the chair. The following 
were elected fellows, viz: R. Bentley, W. Bonnallo, Miss 
E. Brooke, Rev. A. Conder, T. H. Cowl, J. A. W. Oliver, 
C. M. Powell, W. B. Tripp, and Fung Yee. The papers 
read were: 1. ‘‘Onthe Explanation of Certain Weather 
Prognostics,” by the Hon. Ralph Abercrombie, F.R. 
Met. Soc. The author explains about forty-four well- 
known prognostics belonging to the following groups; 1, 
diurnal ; 2, sun, moon, and stars: 3, sky; 4, rain, snow, 
and hail; and 5, wells, springs, and coal mines, by re- 
ferring them to the isobaric conditions, in which they are 
observed. By this means he is able to indicate the cir- 
cumstances under which any prognostic fails as well as 
those under which it succeeds. “*Preliminary In- 
quiry into the Causes of the Variations in the Reading of 
Black-Bulb Thermometers in vacuo,” by G. M. Whipple, 
B. Sc., F. R. Met. Soc. It has long been known that there 
is a want of accordance between the different instruments 
used for measuring theintensity of solar radiation, and with 
a view of ascertaining the cause of variations in the read- 
ings of the black-bulb thermometers in vacuo, the author 
has made a comparison with a number of these thermo- 
meters, the results of which are given in the paper. It is 
shown distinctly that the effect of an increased coating of 
lampblack on the bulb is to raise the temperature, and 
also that the size of the thermometer bulb is a most 
important factor in the case of this instrument. 3. “‘ Re- 
port on the Phenological Observations for 1883,” by the 
Rev. T. A Preston, M.A., F.R. Met. Soc. Mr. 5.8, 
Dyason, F.R. Met. Soc., exhibited a series of coloured 
sketches illustrating the recent atmospheric phenomena 
during November and December. 
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FOREIGN PATENTS. 

Recent decisions of the United States courts 
have illustrated in a striking, not to say disastrous 
manner, the glorious uncertainty of the law. Not- 
withstanding the glowing terms in which some 
persons delight to speak of the open arms extended 
to inventors by our American cousins, we feel con- 
strained to say, though we do so reluctantly, that 
in one respect at least the United States patent 
law, as interpreted by the courts, is probably the 
most unreasonable and unjust in existence. The 
point to which we refer is the provision that 
every patent granted for an invention which has 
been previously patented by the same inventor in a 
foreign country, shall expire at the same time with 
the foreign patent, or, if there be more than one, 





at the same time with the one having the shortest 
unexpired term. Under this section of the law, 
United States patents are upset by what we con- 
ceive to be mere quibbling. As we pointed out on 
a former occasion, patents are granted in some 
countries for the full term, subject to certain con- 
ditions, including, amongst other things, the pay- 
ment of annuities. In other countries the term for 
which the patent is, in the first instance, granted, 
depends upon the number of years paid for in 
advance ; but, until the maximum term has been 
exhausted, prolongations are granted as a matter 
of course. For example, in France, if a patent be 
applied for, it is granted for fifteen years, although 
there be paid with the application only the tax for 
one year. But the patent will become voidable on 
failure to duly make any one of the subsequent 
annual payments. In Austria, if a patent be applied 
for, and the tax be paid for one year only, the 
term expressed in the patent will be one year 
only. But if a further payment be made before 
the expiration of the term of one year, the patent 
will be prolonged on application, and in this way 
by one or more prolongations it may be kept in 
force as long asa French patent. In both these 
cases we have, so far, assumed that there is no prior 
patent to limit the duration of the French or 
Austrian patent. The full term for letters patent 
of the United States is seventeen years, subject to 
the limitation before mentioned. It has been held 
that this limitation must be expressed on the face 
of the letters patent, otherwise they may be de- 
clared invalid. It has also been held that if there 
be a prior foreign patent granted for a given term, 
the United States patent will expire with such prior 
patent, even though the foreign patent may be pro- 
longed so that the invention does not cease to be 
protected in the foreign country. In other words, 
the mere accidental difference between, for example, 
French practice and Austrian practice, will have 
this effect : whereas if there be a French patent 
on which the Government fees have been paid for 
only one year, a subsequent United States patent 
for the invention may be kept in force until the 
fifteen years’ term shall have run out in France ; 
if the prior patent be an Austrian one on which 
the tax has been paid for one year, the United 
States patent cannot be kept in force for more 
than one year, even though the invention may 
continue to be protected in Austria for fourteen 
subsequent years. 

It remains to be seen what is, in the ultimate 
opinion of the United States courts, to be the fate 
of the United States patent where a prior patent 
for the same inventiom dies before the expiration 
of the term for which it was originally granted. 

The foregoing remarks will enable our readers 
to form some slight idea of the vast amount of 
difficulty and complication that have been imported 
into patent practice, by the making of laws to 
provide for interdependence of patents. Also they 
will realise that the subject of foreign patents 
opens up a wide field for discussion. It was 
with a view of promoting such a discussion that 
Mr. Oliver Imray read a valuable and instruc- 
tive paper at the last meeting of the Institute of 
Patent Agents. He pointed out that as the 
countries in which patents or like privileges can be 
obtained are numerous, and the regulations and 
requirements connected with these vary in nearly 
all cases, it becomes needful to consider care- 
fully in what order such protection should be 
applied for or taken to obtain the best advantage. 
It was not with the idea of laying down any par- 
ticular order in which letters patent for different 
countries should be applied for that the paper was 
written, but, as already stated, in order to provoke 
a discussion on this subject with that object in view. 
In such a discussion the chief consideration to be 
taken into account is to apply for patents in such 
order so as to obtain them for the longest possible 
term compatible with safety. If there were no 
formalities to be observed for the maintenance of 
patents, this would be a comparatively simple 
matter, as in that case the inventor might apply in- 
discriminately for patents in the several countries 
in which he desires to obtain protection. 

Mr. Imray pointed out, however, that with the 
exception of Germany, nearly every country has 
some clause in its law, - limiting the life of a patent 
to that of a patent for the same invention which 
may have already been granted, or if there be 
more than one, to that of a patent which has the 
shortest term or shall expire first. It therefore be- 
comes necessary to secure patents in such order as to 





obtain those of longest duration first. Again, though 
patents are granted for certain fixed terms, their 
maintenance depends upon the carrying out of cer- 
tain formalities in connexion with them, such as 
attending to the due payment of annuities or stamp 
duties, and tothe “working” and ‘‘ re-working” or 
putting the invention into practical operation 
within certain specified times. 

He mentioned that while there are altogether 
about 60 to 70 countries in which patent privileges 
can be obtained, among 40 of these which may be 
considered the most important, there are only 11, 
where once the patent is granted there is no need 
for further payments, or for the invention to be 
brought into practical operation within a prescribed 
time. These countries are Barbadoes, Ceylon, 
India, Hong Kong, Shanghai, New South Wales, - 
Queensland, United States, Straits Settlements, 
Western Australia, and Trinidad. ll of these, 
with the exception of the United States, are British 
colonies of minor importance as regards the value 
of their patent privileges. Seven others, viz., Cape 
of Good Hope, British Guiana, British Honduras, 
Natal, Tasmania, South Australia, and Victoria, 
require payment of annuities or stamp duties, 
but do not require the invention to be put into 
practical operation within a certain time, and 12 
others, viz., Chili, Columbia, Denmark, Jamaica, 
Mauritius, Mexico, Newfoundland, New Zealand, 
Norway, Portugal, Russia, and Sweden, require no 
further payments, but require the invention to be 
put into practical operation within specified times. 
Patents in the remaining 10 countries, viz., the 
Argentine Republic, Austria, Belgium, Brazil, 
Canada, France, Germany, Luxembourg, Italy, and 
Spain, require continued payment of annuities or 
stamp duties, and also practical operation of the 
invention within prescribed limits. The last-men- 
tioned comprise the most important European 
countries, those in which British inventors are most 
desirous of obtaining patents or like protection. 

After considering the matter from several points 
of view, Mr. Imray comes to the conclusion that it 
is advisable for a British inventor to apply for a 
British patent first. It might seem that, as the 
term in the United States is seventeen years (where 
there is no previous patent), it would in many cases 
be worth while to obtain the United States patent 
before the English patent, but if a United States 
patent is not sufficiently remunerative in fourteen 
years, it is scarcely probable that the additional 
three years of its duration would make much differ- 
ence. Not only so, but very serious difficulties 
attend anticipatory application for the United 
States patent. First, it is necessary to file with 
the application a complete specification and the 
necessary drawings of the invention, and this an 
inventor is scarcely prepared to do when he has 
such a general idea of the invention as enables him 
to apply for provisional protection in Great Britain. 
Secondly, the United States patent does not bear 
date until the day of its issue, which may be 
delayed for several months after application, and 
during this time the inventor would have to remain 
with his hands tied, or would have to experiment 
in secret at the risk of a third party discovering 
the nature of his invention and applying for patents 
in Great Britain and other countries before him. 
It may be remarked that by applying for the United 
States patent as soon as possible after the pro- 
visional specification is filed in England, a patentee 
will probably obtain valuable information for set- 
tling his final specification and claims, from the 
search as to novelty made by the United States 
Patent Office. 

Another serious difficulty attending prior applica- 
tion for the United States patent is the fact that in 
some countries a patent cannot be maintained if 
applied for after the publication coincident with the 
issue of a United States patent. For example, a 
French patent will not be valid if applied for after 
a description of the invention (for example, the 
specification, even unprinted, of a British patent) 
has been opened to public inspection. In Germany 
a patent must be applied for before there is any 
publication or use in Germany, or any printed 
publication in any other country sufficient to enable 
a person, expert in the subject to which the inven- 
tion relates, to carry the invention into practical 
operation. If an inventor applies first for his 
British patent, filing only a provisional specifica- 
tion, no publication need take place for some 
months, and this course commends itself as a de- 
sirable one to be followed in most cases. 

A source of serious risk with regard to foreign 
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and colonial patents is the publication of the printed 
English specification, and of extracts relating to 
patented inventions, such as those that appear in 
our Illustrated Patent Record. Moreover, the 
printed specifications are sent by our Patent Office, 
at various times from one week to one year after 
publication, to public libraries in several countries, 
and scientific journals are sent on publication to 
nearly all parts of the world. In many countries 
the proof of the receipt of such a printed specifica- 
tion or journal in a public library in the country, 
and the fact of its being accessible to the general 
public there prior te the application for a patent, 
would be sufficient to determine declaration of in- 
validity by a court of law. Mr. Imray states that 
in Belgium, Sweden, Norway, and Denmark it is 
generally believed the receipt in such countries of 
the printed English specification would not be con- 
sidered sufficient publication to upset a patent 
subsequently applied for, unless it, or extracts made 
from it, were translated into the language of the 
country and published there. The effect of publi- 
cation by the extracts in scientific and trade journals 
is, however, more doubtful. 

Until the rules and regulations for carrying out 
the new Patent Act are published, it is somewhat 
difficult to say for certain when specifications filed 
at the Patent Office will be open to public inspec- 
tion, but it appears from the Act that this will 
occur on the acceptance of the complete specifica- 
tion, whether filed in the first instance or at the end 
of nine months from the date of application for the 
patent. Under these circumstances it will probably 
be unadvisable, as it is under the present law, and 
for the same reason, to file a complete specification 
in the first instance, as this might interfere mate- 
rially with the subsequent application for foreign 
patents, in consequence of its being open to inspec- 
tion. Mr. Imray suggests that as soon after the 
filing of the English provisional specification as 
possible, the United States patent should be 
applied for. Also that arrangements should be 
made to have the French and German patents bear 
the same date as the United States patent. By 
this order of procedure the United States patent 
would be dependent for its duration on the British 
patent only, the French patent would be inde- 
pendent of the German patent, and dependent only 
on the British patent, and the German patent 
being independent of any patent would be tafe as 
regards prior publication. Thus the patents for the 
four chief countries of the world would be secured 
in the mostfavourable manner. Likewise the Belgian 
patent might be applied for on the same date and 
made independent of the other patents. There would 
still remain some three to six months before the pub- 
lication of the English printed specification, during 
which time it could be determined what further 
foreign and colonial patents should be taken, and 
these should be applied for in order of their im- 
portance as regards the special nature of the in- 
vention, care being taken to apply for such patents 
as have fewest formalities to be observed for their 
maintenance, in preference to those that require to 
be maintained by the payment of fees and atten- 
tion to the ‘‘working” of the patent. During a 
very interesting discussion that followed the read- 
ing of Mr. Imray’s excellent paper, it was stated 
that serious inconvenience was being experienced, 
owing to the great delay in issuing the rules under 
the new Act. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

We have recently received a number of com- 
munications respecting a matter which appears to 
us to vitally affect the interests of the Institution 
of Mechanical Engineers, and to deserve the im- 
mediate and earnest attention of its members. 
According to a paragraph which appeared in the 
Times shortly after the last meeting at Birmingham, 
and which is believed to have a_semi-official 
origin, the President at that meeting ‘‘stated 
‘‘ that the Council had lately had occasion to con- 
‘* sider the mode of carrying on the business of the 
‘¢ Institution, and had come to the conclusion that 
‘* the secretary should be solely and entirely re- 
‘‘ sponsible to the Council for the carrying on the 
‘* business. He regretted that the alteration neces- 
‘‘ sarily involved the retirement of the assistant 
‘* secretary. The Council proposed to mark their 
‘* sense of his services during the past twenty-eight 
‘‘ years by presenting him with an honorarium 
** of 1000/7.” This statement, as it stands, is an 





extraordinary one, but according to the infor- 


mation we have received, it entirely fails to 
put the case in the proper light. The real 
facts, we are informed, are that the paid staff 
of the Institution at present costs about 1500I. 
per annum, and the new proposal is to “farm” 
the Institution to the secretary, paying him 12001. 
per annum (out of which sum he is to pay any 
assistants he may require) and allowing him to 
take any other work and to have the use of the 
oftices of the Institution for the accommodation of 
any staff he may have to assist him in such private 
work! Necessarily, if the secretary is to provide 
for 12001. per annum what has hitherto cost 15001., 
he must employ cheaper labour somewhere, and it 
is this which has, as the President euphemistically 
puts it, ‘necessarily involved the retirement of 
the assistant secretary.” Much might be said— 
and undoubtedly before the matter is done with 
much will be said—on the hard treatment which 
the assistant secretary is to receive after his twenty- 
eight years’ devoted services, but we desire at 
present to avoid all matters of a personal nature. 
All we will now say, therefore, on this point is that 
we regard the discharge, in the prime of his vigour, 
of an experienced and able member of the staff 
like the assistant secretary, as entailing a great loss to 
the Institution, and as being a step which throws a 
most serious responsibility on those who have pro- 
posed it. Apart, however, from any question of 
personal hardship we desire to call the earnest at- 
tention of the members to the principles involved 
in the change the Council now propose to make. 
The Institution is in a very prosperous condition 
financially, and we regard a paltry saving of 3001. 
per annum in its working expenses as nothing com- 
pared with the loss of dignity and efticiency which 
the proposed new arrangement would entail. Under 
this arrangement the Institution would cease to have 
any permanent staff except an undefined share in a 
secretary; it would become a kind of lodger in its 
own offices, and the latter would, so far as we can 
learn, be liable to be occupied by the private staff 
of its semi-secretary to an extent only limited by 
that gentleman’s requirements. We believe that 
the Council are of opinion that they are at liberty 
to conclude these arrangements without consulting 
the members, and at all events the assistant secre- 
tary has already received notice that his future 
services will be dispensed with. We cannot, how- 
ever, believe that the members will calmly submit 
to be treated in this way, and we trust that they 
will make their opinions heard both before and at 
the annual meeting next month. We ourselves 
intend that the subject shall be thoroughly venti- 
lated and we shall deal with it fror: week to week 
as may be necessary ; in the mean time we throw 
our columns open for its discussion, so that the 
members may have an opportunity of expressing 
their views prior to the annual meeting. 








PRIVATE BILL LEGISLATION.* 

HAavIinG disposed of the most important schemes 
for the ensuing session affecting the metropolis 
and surrounding neighbourhood, those situate in 
that part of England and Wales which is, roughly 
speaking, west of the meridian of Greenwich and 
south of the Mersey, will now be referred to. The 
principal works for which the London and Brighton 
Railway Company have deposited plans are, first, 
a railway at New Cross about a third ofa mile in 
length, commencing by a junction with one of the 
sidings belonging to the company at a point about 
eleven chains north of New Cross Road, and termi- 
nating by a junction with the East London Railway 
at the point where it crosses Cold Blow Lane on 
the east side of the Brighton main line. The ap- 
parent object of this line is to give direct com- 
munication from the East London Railway to the 
Crystal Palace line of the company, and to diminish 
the interference with the extensive sidings at New 
Cross which the existing junction causes. The 
second part refers to improvements of the railways 
at Lewes, and consists of three railways which are 
laid out to enable the fast traffic between London 
and Eastbourne, Brighton and Eastbourne, and 
Tunbridge Wells and Brighton, to becarried through 
Lewes without having to pass over the exceedingly 
sharp curves existing at or near that station. Railway 
No. 1, about three-quarters of amilelong, is an adop- 
tion, in part, of the improvement suggested last 
session by the engineer of the proposed London and 
Eastbourne Railway. It commences by a junction 

* See pages 522 and S45ante 








with the London and Lewes line of the company 
near the south end of Lewes tunnel crossing over 
the west-end of Lewes Station and takes a nearly 
direct course to the Lewes and Hastings line, whih 
it joins near the bridge over the River Ouse at 
Southerham. The proposed line is nearly straight, 
and therefore favourable for fast traftic, but a short 
piece of 1 in 60 is rendered necessary in order to 
cross over the station and sidings. Railway 2, 35 
chains long, commences by a junction with the 
Brighton and Lewes line about ten chains west of 
Lewes Station building, and running parallel with 
and on the south-east side of that line, terminates 
by a junction with it at High-street ; thus, if it be 
thought desirable express trains may avoid passage 
through the station and interference with the 
traffic stopping there. Railway No. 3, about 30 
chains long, commences by a junction with Rail- 
way No. 2, opposite the station building before re- 
ferred to, and, with a curve of twenty chains radius 
in place of that existing of but ten chains radius, 
connects the Lewes and Brighton and the Lewes 
and Hastings lines of the company. 

The additional works proposed by the London 
and South-Western Railway Company are of minor 
public interest. They consist chiefly of widenings of 
their line, in the parish of Lambeth, about a mile 
in length, partly on both sides, and partly on the 
western side between Wandsworth-road and Mill- 
street, in the parish of Merton ; about half a mile in 
length near Raynes Park Station; in Kingston parish, 
27 chains long, at Malden Station ; at Walton Station, 
27 chains long, and at Winchester Station. There 
are also short junction lines proposed near 
Wimbledon Station with the authorised Kingston 
and London, and Wimbledon and Merton Rail- 
ways. Powers are also sought to acquire additional 
lands, to enlarge existing bridges crossing their 
lines, and in conjunction with the Midland Railway 
to lay additional rails on their joint Somerset and 
Dorset Railway between Binegar and Radstock 
Station, a length of about six miles. 

The Aldershot, Farnham, and Petersfield Rail- 
way is independently promoted to connect the 
South-Western Company’s Alton line at Farnham 
with their Portsmouth direct line at Liss. Rail- 
way No. 1, about four miles long, commences near 
Farnham Station, and terminates near Beulley 
Station. Railway No. 2, about ten miles long, 
commences bya junction with the first railway, and 
also with the Alton line at the termination of the 
former, and passing by Shortheath Common, termi- 
nates a quarter of a mile north of Liss Station by a 
junction with the direct Portsmouth line. Running 
powers sufficient to complete the communication 
between Aldershot and Portsmouth are to be asked 
for, as well as powers to enable the South-Western, 
South-Eastern, Brighton, and Great Western Com- 
panies, or some of them, to work and manage the 
line. The construction of this line would shorten 
the distance between Reading and Portsmouth 
by about three miles, and much more than that 
between Aldershot and Portsmouth. The Basing- 
stoke, Alton, and Petersfield Railway is also ap- 
parently laid out with aims similar to those of the 
schemes last described; it consists of three rail- 
ways. No. 1, about 22 miles long, commences 
by a junction with the London and South-Western 
main line, about a quarter of a mile west of the 
booking-office at Basingstoke Station, and passing 
through Alton and Selborne terminates by a 
junction with the Portsmouth direct line at a 
point about 350 yards north of Petersfield Station. 
Railway No. 2 is a junction between No. 1 and 
the Alton line near Alton, and Railway No. 3 is a 
junction between No. 1 and the Petersfield and the 
Midhurst line at Petersfield. Running powers are 
sought over the South-Western Railway into 
Basingstoke and Alton Stations, and over their 
lines between Petersfield and Midhurst and Ports- 
mouth, over the Brighton line into Midhurst 
Station, and over the Great Western Railway into 
Reading Station. The shortening of the distance 
between Reading and Portsmouth would amount to 
about seven miles, and between Aldershot and 
Portsmouth to about ten miles. 

The Great Western Railway have deposited two 
sets of plans for new works for the ensuing session. 
No. 1 comprises the following: Railway No. 1, aline 
about half a mile long, forming a junction between 
the Oxford and main lines of the company at 
Didcot, to enable the traffic to be conducted between 
the north and the west continuously without pass- 
ing through the station there; Railway No. 2, seven 
miles in length, is a branchfrom the Swindon and 
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Gloucester line at Kemble to the town of Tetbury ; 
No. 3isa short junction near Newport, between the 
western valleys section and the South Wales line 
pointing towards Cardiff ; No. 4 refers to a proposed 
deviation, 15 chains long, of the Nant-y-glo branch 
at Abertillery Station. A branch railway No.5, three 
and a half miles in length, commences by a junc- 
tion with the South Wales line about a mile east of 
Newport, and taking a southerly course terminates 
on the seashore near the mouth of the River Usk ; 
No. 6 is a branch railway, about three quarters of 
a mile long, from the West Midland line near 
Bilston to the wharves on the east side of the 
Birmingham Canal, near Spring Vale Furnaces. 
It is also proposed to deviate near the Gethin Col- 
liery a portion, a quarter of mile long, of the 
Rhymney Railway authorised last session, and to 
revive the powers to construct near Bampton about 
13 chains of the authorised and partly constructed 
Tiverton and North Devon Railway; most probably 
some difticulty relating to land has arisen after the 
powers to purchase have lapsed. There are also 
several plans of new roads‘ and of additional 
lands required in connexion with the company’s 
line in various places. The other set of plans 
relates principally to three short railways, of an 
aggregate length of one and a quarter miles, laid 
outin form of the letter X, to connect with up and 
down junctions on each the Cirencester branch of 
the company with the line in course of construction 
by the Swindon and Cheltenham Railway, where 
the two lines approach each other at one and a 
half miles south-east of Cirencester ; this is in 
accordance with a Parliamentary arrangement of 
last session. 

The Swindon and Cheltenham Railway Com- 
pany propose to deviate the northern portion of 
their line for a short distance where it forms a 
junction with the Banbury and Cheltenham Rail- 
way near Andoversford ; it is also proposed to con- 
struct four railways of an aggregate length of about 
five miles connecting their line near Cirencester 
with the Swindon and Gloucester line and Ciren- 
cester branch of the Great Western Railway, the 
object sought to be accomplished being evidently 
the same as that contemplated by No. 2 deposit of 
the Great Western Company already referred to. 
Running powers are asked for over the latter com- 
pany’s lines between the junction with their Ciren- 
cester branch and the Midland Railway at Standish 
on the Bristol and Birmingham line, about nine 
miles south of Gloucester. If these lines be made, 
and the running powers granted, the independent 
access to the Midland Company, unsuccessfully 
sought to be obtained last session by the construc- 
tion of a line through Tetbury to Nailsworth, will 
be assured to this company. 

The Swindon, Marlborough, and Andover Rail- 
way Company propose to construct two railways, 
together about six miles long, in order to avoid the 
use of the lines in Great Western hands between 
Marlborough and Burbage Stations. Railway No. 1 is 
in substitution of the Marlborough Railway, and 
Railway No. 2 is in substitution of that portion of 
the Berks and Hants Extension at present run over 
by the company’s trains. The Henley-in-Arden 
and Great Western Junction Railway is the revival 
of powers granted in 1873 for the construction of a 
line, about four miles long, from the Birmingham and 
Oxford branch of the Great Western Railway at Row- 
ington, about one mile south of Kingswood Station. 

Under the title of Leominster and Bromyard 
Railway it is proposed to revive the lapsed powers 
granted in 1874 and to construct a railway, about 
ten miles in length, between those places, and thus 
complete the communication between the West 
Midland line of the Great Western Company at 
Worcester and the Shrewsbury and Hereford joint 
line of that company, and of the London and North- 
Western Company at Leominster. Powers are to be 
taken to enable these two companies, together with 
the Leominster and Knighton and Worcester, Brom- 
yard and Leominster Companies, to make or use 
the proposed line. 

The Worcester, Bromyard, and Hereford Rail- 
way consists of, six lines, the first three of which 
form a continuous line about fifteen miles long, 
starting by a junction with the Worcester, Brom- 
yard, and Leominster Railway at a point about two 
miles east of Bromyard, passing near Bishop’s Frome, 
and terminating by a junction with the Midland 
Railway at Hereford ; the remaining railways con- 
sist of a second junction near Bromyard, and 
junctions with the Worcester and Hereford 
line near Yarkhill, and with the Shrewsbury 





and Hereford line, near Hereford. Running powers 
sufficient to give access to the stations at Worcester 
and Hereford are to be asked for, and the com- 
panies owning the lines affected by that proposed 
are to be enabled to enter into agreements for work- 
ing and other purposes. The Golden Valley Rail- 
way Monnow Extension is a continuation, about 
thirteen miles in length, of that railway in a 
southerly direction to a junction with the Wye 
Valley Railway at Monmouth. Running powers 
are asked for over the Great Western lines between 
Coleford and Monmouth and over the Wye Valley, 
Severn and Wye, and Severn Bridge Raiiways for 
their whole length. The Hay extension of the 
same company is the connexion at the north end 
of their line from a point about two miles north- 
west of Dorlstone with the Hereford, Hay, and 
Brecon line of the Midland Railway Company at 
Hay. An independent terminus is also provided 
for at the same town. The length of line to be 
constructed is about four miles, and is in substitu- 
tion in great part of a line authorised in 1877. The 
construction of these lines with the running powers 
would give the Midland Company very direct access 
to the Mid-Wales and Central Wales systems. 

The Usk and Fowey Railway is another proposed 
revival of powers, originally obtained in 1871, but 
now lapsed, for the construction of a line about 
twelve miles long from the Neath and Brecon 
Railway at Devynock, to the Central Wales Ex- 
tension Railway at Llandovery. Running powers are 
also asked for over Neath and Brecon, Brecon and 
Merthyr Tydvil Railways, and others, to enable the 
communication to be complete between the Brecon 
and Merthyr at Brecon, and the Central Wales and 
Carmarthen Railway at Llandilo. 

The Cardiff and Monmouthshire Railway is 
another attempt to incorporate an independent 
company to connect the Sirhowy line of the 
London and North-Western Railway and other 
railways with Cardiff. Last session a similar pro- 
ject, under the same title, was rejected on standing 
orders in the Lords. The scheme of this year con- 
sists of five railways of an aggregate length of about 
ten miles. Railway No. 1 commences by a junc- 
tion with the Rhymney Railway near the north end 
of the Caerphilly tunnel, and passing near Machen 
Station, terminates by a junction with the Sirhowy 
line, about two miles south of Tredegar Junction. 
Railways No. 4 and 5 are continuous ; they connect 
No. 1 near Machen, and terminate by a junction 
pointing towards Abercarne with the Western 
Valleys Railway of the Monmouthshire section of 
the Great Western Railway near Cross Keys Station. 
Railway No. 2 forms a second junction with the 
Rhyinney Railway near Caerphilly, and Railway 
No. 3 is a junction at Machen between Railway 
No. 1 and the Caerphilly branch of the Brecon and 
Merthyr Tydvil Junction Railway. Running powers 
are asked for over the Taff Vale Railway south of 
Walnut Tree Junction, over the Rhymney Railway 
between Caerphilly and Walnut Tree, and between 
Caerphilly and the Bute Docks. The railways con- 
nected with those docks over the Western Valleys 
line into Cross Keys Station, and over the Sirhowy, 
Penarth, and Penarth Extension Railway, and 
power for any or all of these companies to work 
the line, is also to be included in the Bill. 

The Pontypridd and Ogmore Valley Railway con- 
sists of eight lines about fifteen miles in length con- 
necting the Taff Vale, Rhondda, and main lines near 
Newbridge with the Ogmore Dock and Railway sanc- 
tioned last session, also with the South Wales line of 
the Great Western Railway and the Ely Valley line 
of the same company. This line is evidently laid out 
to divert some portion of the coal traffic of the Taff 
Vale Railway from Cardiff to the before-mentioned 
authorised Dock Railways. Nos. 1 and 2 form 
junctions with the Rhondda branch and main line 
respectively of the Taff Vale system near Ponty- 
pridd. Nos. 3 and 4continue the line to the South 
Wales line near Llanharran Junction. No. 5isa 
junction with No. 3 near Llanharran and connects 
that line with Railway No. 1 of the authorised 
Ogmore Railway near Bedgend. No. 6 is a second 
junction with the same railway. No. 7 is a 
junction between the Ely Valley line about a mile 
and a half north of Llantrissant Station and Railway 
No. 3; and No. 8 is a junction in the same locality 
between the last-mentioned railway and the autho- 
rised Treferig Railway. Running powers are 
sought over the main line as far as Merthyr Tydvil 
and over the Rhondda and Aberdare branches of 
the Taff Vale Company, over the Ely Valley, Ely 
Valley Extension, and Ogmore Dock and Railway. 





The Treferig Valley Railway is proposed to be ex- 
tended to the Ely Valley Extension Railway near 
Hendreforgan Station ; there are also several col- 
liery junctions as well as one with the Ely Valley 
Railway, the object of these lines being to give 
access to collieries and improve the communication 
with the shipping ports west of Cardiff. 

The Rhondda and Bristol Channel Railway is one 
of those bold attacks upon the territory of the Taff 
Vale Railway with which the railway world is toler- 
ably familiar, having for its object the construction 
of an almost continuous line parallel with Taff Vale 
Railway from Cardiff to about the centre of the 
Rhondda Fawr Valley. There are eight railways in 
all of anaggregate length of about twenty-threemiles. 
Railway No. 1 connects the Pontypridd, Caerphilly, 
and Newport Railway at Glyntaff, near Newbridge, 
with the Rhymney Railway at Cardiff. No. 2isa 
junction between No. 1, near Llandaff, with the 
South Wales line, two miles east of Cardiff. No. 3 
isa junction with the same line about three miles 
south of Newport, and terminates in Newport. No. 4 
is a line between Railway No. l and the Taff Vale 
Railway near Walnut Tree Bridge Station. No. 5 
is a junction between the Pontypridd and Caer- 
philly Railway near Newbridge and the Rhondda 
branch of the Taff Vale system near Hafod 
Station. Nos. 6,7, and 8 continue the proposed 
railway up the Rhondda Valley to the Cwm Pare 
Railway near Yystrad-fechan. Running powers 
are sought over the Rhymney Railway to the 
shipping places at Cardiff over the Great Western 
Railway from the junction of No. 2 to the River 
Usk at Newport over the Taff Vale and Penarth 
Railways south of the junction of Railway No. 4, 
over the Taff Vale Railway northward and north- 
westward of Hafod Station, and over the Ponty- 
pridd and Caerphilly Railway between the junctions 
of Railways Nos. 1 and 5, the railways belonging 
to Marquis Bute at Cardiff, and the railways of the 
Alexandria Dock at Newport. 








THE MATCH INDUSTRY. 

WE ought not to let the old year pass away with- 
out calling to mind that it has brought us the 
fiftieth anniversary of the birth of an industry 
which supplies a little article without which every- 
one will be ready to admit we should now be most 
painfully inconvenienced. We will not discuss 
here whether John Walker, or Kammerer, or 
Preshel was the inventor of the match of our days, 
the wooden splinter with the ignitable head. It 
appears at any rate pretty certain that the first 
match works were started at Vienna in 1833. 
Other works followed rapidly in all countries. The 
original match contained phosphorus, chlorate of 
potassium, sulphide of antimony, and gum arabic. 
The gum arabic was soon replaced by the less ex- 
pensive and less hygroscopic glue; the explosive 
chlorate of potassium by peroxides of manganese, of 
lead, and other oxidising agents, and the antimony 
was altogether discarded. But no substitute could be 
found for the poisonous phosphorus, although it was 
soon seen that the large phosphorus head was more 
dangerous than useful. The discovery in 1847 by 
Schroetter, of the non-poisonous and less ignited 
red phosphorus promised to do away with the ordi- 
nary phosphorus. But long years passed before 
Sweden first sent into the world large quantities 
of Ténképing matches, utan svafvel ooch phosphor. 
Meanwhile Lorinser had in 1857 distinctly verified 
as a phosphorus necrosis the fearful new disease 
which visited match works. During the strong 
agitation against phosphorus matches that followed, 
the large phosphorus head was once more reduced 
in size. and the match trade was in some countries 
placed under very sharp restrictions. For some 
time France altogether interdicted phosphorus 
matches, but the new matches were also far from 
faultless ; the potassium chlorate rendered them ex- 
plosive, and the heads would project far away on 
being struck or would drop off whilst still glowing; 
their higher price was also against them. Yet 
Denmark enacted in 1875 a law, still in force, by 
virtue of which none but such matches as light 
only on specially prepared paper, commonly called 
Swedish safety maches, are tolerated; this law does 
not appear to interfere seriously with the comfort 
and preference for economy of the public. Switzer- 
land, so lately as 1879, banished all matches con- 
taining ordinary phosphorus. The consequence 
was that the market was flooded with all sorts of 
cheap matches, non-phosphoric, and therefore pre- 
sumably non-poisonous, that would light on any 
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rough surface. 


The greater number of them, how- 
ever, proved highly explosive and poisonous, a great 
variety of explosive lead and also copper compounds 
being used. They were also too hygroscopic, mainly 
on account of hyposulphite and nitrate of lead. 
The law of 1879 was therefore cancelled in 1882, 
and since then phosphorus matches have again been 


as common in Switzerland aselsewhere. It almost 
appears as if the phosphorus match, more particu- 
larly in the form of the wax match, were to survive 
its competitors, although phosphorus necrosis con- 
tinues to exist. Dr. Wiederhold, of Cassel, and 
many others have spared no exertions to find a 
phosphorus substitute. Many of his non-phosphoric 
mixtures have been taken up and re-invented by 
industrious manufacturers, but none have answered, 
and we have, after all, only two sorts of matches— 
the phosphorus match and the safety match. 








TWIST DRILLS. 
Messrs. SmitH anp Coventry, of Gresly Works 
Salford, have always been strong advocates of the 


advantages of using twist drills ; and in their works | 


they employ these tools for all holes up to 3 in. in 
diameter, that being the largest size drill they 


| make. 
| Works have been altered for taking twist drills, and | 
| an increase of feed of 90 per cent. has been added | 














All the drilling machines in the Gresly 


| to that which was formerly used with the original 
| flat drills of ordinary form. The objection raised 
| against twist drills is that, although they perform 
| excellently when new, ordinary mechanics cannot 
| work with them after they have been in use some 
| time. No doubt this is true, and the trouble arises 
from the more difficult nature of the grinding of 
| these tools. In the ordinary forged drill the flat 
| surface gives the operator a fair chance of judging 
| by eye of the accuracy with which the grinding is 
| being done, but the twisted shape of the more 

modern tool is so deceptive that few workmen can 


accuracy, 

In order to meet this difficulty a grinding line is 
generally made parallel with the axis of the drill, 
but even with this guide it is found practically im- 
possible to keep the drills in proper order. 

Mr. Ford Smith, of the above firm, has stated* 








that there are three essential points to be observed 
in grinding a drill, viz. : 





* See ENGINEERING, page 495, vol. xxxv. 


| grind them with even a fair approximation to | 




















‘1, That both lips are exactly the same length. 
‘¢?. That both make the same clearance angles. 
‘3, That both make the same angle with the 
centre line on the body of the drill.” 

As we have intimated, it is found impossible in 


| ordinary practical work to obtain these conditions 
by means of hand-grinding, and in order to meet the 
| difficulty, Messrs. Smith and Coventry have recently 


introduced a patent twist drill grinder, of which we 
give illustrations on this and the opposite pages. 
Fig. 1 is a side elevation and Fig. 2 isa plan. A 
| perspective view of the drill-holding arrangement 
| and the carriage on which it traverses on the stone 
| is shown on page 571. A is the dividing head into 
| which the shank of the drill requiring to be ground 
|is placed, the lower end resting in the V rest 
|marked C. The end of the drill projects from 4 in. 
| to ;3; in. beyond the end of the rest C. The neces- 
|sary adjustment in this respect having been 
| obtained, the head A is locked on its slide by the 
| handle B. The lip of the drill having been placed 
in a horizontal position, the thumb-screw D will 
| clamp the latter tightly in the rest C at the lower 
| end, and the milled nut on the handle E will secure 
the shank end. The drill is now fixed for grinding, 
and in order to bring the cutting edge in contact 
with the stone, the handle shown at the back of 
the tool-holding part of the machine is raised by 
the right hand of the operator, and the whole will 
be made to pivot on the spindle working in the 
bearing as shown. The spiral spring on the elonga- 
tion of the journal, on whieh the tool-holding part 
of the apparatus pivots, is provided in order to give 
the necessary steadiness in working. Whilst the 
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TWIST DRILL GRINDER. 


CONSTRUCTED BY MESSRS, SMITH AND 


COVENTRY, ENGINEERS, MANCHESTER. 





drill is being ground the holding apparatus is con- | 
tinually oscillated by the back handle, and at the 

same time is given a reciprocating movement on the | 
face of the stone by means of the traversing slide | 
shown, which is worked by the vertical handle to be | 
seen more plainly in the perspective view. In this | 
way the stone will true itself in the course of ordi- | 
nary work. The lip of the drill being sufficiently 

ground away to clear the stone when the holding | 
apparatus is oscillated, the thumb-screw D and | 
the milled stud on the handle E are loosened, and | 
the spring bolt G being at the same time held back, | 
the drill is given a half-turn by means of the handle | 
E. It will be then held in position by the catch G, | 
and the second lip will be parallel to the stone and | 
ready for grinding. The drill having been secured | 
as before, the former series of operations will be | 
repeated. As the stone wears the holding appa- | 
ratus is brought forward by means of the handle F, 
the arrangement being clearly shown in Fig. 1. The | 
ways on which the saddle, bearing the apparatus, 

slides are arranged at such an angle ‘as to keep the | 
lips of the drill always in the proper position for 

grinding as the stone is worn away. | 

No doubt by means of this machine practical | 
accuracy in grinding is obtained, without the exer- | 
cise of any skill on the part of the operator, ex- | 
cepting that required for adjusting the drill 
in the holder to bring the lip parallel to the 
axis of the stone. An automatic arrangement 
could be designed for'this purpose, but in practical 
work the operator’s eye is found to be a sufficient 
guide. 

In order to illustrate more fully the ad- 
vantages, and indeed the absolute necessity of 
automatic grinding for twist drills, we reproduce 
from a former number Figs. 6, 7, and 8, which 
were used by Mr. Ford Smith in his paper read | 
before the Institution of Mechanical Engineers to | 
illustrate the defects due to inaccurately ground | 
drills. In Fig. 6the clearance of the side drill has | 
been rounded in grinding so that the cutting edge 
cannot reach the metal at all, and an attempt to use 
the tool would speedily result in its collapse, unless | 
some part of the machine gave way. This defect | 


in grinding is perhaps not very likely to occur in the | the machine. 


hands of a moderately careful mechanic. In Fig. 7 | 
the clearance angle is too great, so that the drill will | 
dig into the metal, and the cutting edge be de- 
stroyed. Fig. 8 illustrates what is perhaps the 
most common fault likely to arise in! grinding twist 
drills by hand. The two lips are of different 
lengths. The point p of the drill being in the centre 
of the hole, the radius r of the latter will naturally 
be equal to the longer lip, which will have to do the 
whole of the work of removing the metal from the 
annulus C D, the shorter lip not being long enough 
to reach it. This will result in the defect of the 
hole being larger than the drill, besides which the 


tool itself will be speedily destroyed unless a slow 
rate of feed be applied. 

On the occasion of a recent visit paid to Messrs. 
Smith and Coventry’s establishment we had an 
opportunity of seeing a large machine-shop in work 
where only twist drills are used. A hole $ in. in dia- 
meter and 2} in. deep was drilled through a piece 
of hammered scrap iron in the space of a minute 
and a half exactly. The tool was hardly warm at 
the point when taken out of the hole but the 





cutting edge was perceptibly turned at the finish. 
The cutting was estimated to be at a speed of 20 ft. 


| per minute at the periphery of the drill, the rate of 
| feed being approximately 100 revolutions per inch 


of metal drilled. Since this tool had been ground 


| 93 holes of the same depth had been made by it 
| at the speed mentioned, which is the rate of feed 


ordinarily employed for work of this description. 
One hundred and twenty is the usual number of 
in. holes and 2? in. deep drilled at the speed men- 
tioned before the tool requires to be reground. Mr. 


| Smith informs us that a hole of this size has been 


made in 65 seconds. Ata feed of one minute and 
a quarter for the 2? in. depth of hole the tool may 
be relied upon ; but upon the whole the slower feed 
of one and a half minutes is found most advanta- 


| geous in general work. Speed is by no means the 


only advantage claimed for the twist drill. Accu- 
racy of work is in many situations of greater moment 
than the money value represented by quickness at 
In the instance under consideration 
the drill was practically a perfect fit into the hole 
| that it had made, and when replaced in it there was 
| only the least perceptible shake; thereby giving 
| conclusive proof of the accuracy of grinding. 
It naturally follows that if the drill is straight, 
| and accurately fits the hole, the whole of the cutting 
| will be done by the lips, and the spiral edge will be 
| preserved intact. This enables twist drills to be 
| ground down to the extreme end, and being made 
| of practically the same diameter throughout, they 
| always have the proper length of lip. The spirals 
are of a constant pitch throughout, and therefore 
the same conditions are obtained after the drill has 





been ground down to {the end‘of the twist’as;when 
the drill was new.- “Amongst the drills inZuse at 
Messrs. Smith and Coventry’s works, we were 
shown several belonging to a lot, of 1} in. in 
diameter, that had been brought into use three 
years ago. One of these taken casually from 
the machine was 9 in. long, the original standard 
length being 123 in., 54 in. of which is shank, so 
that about half the working part had been ground 
away during the three years’ wear. There were no 
data on which any conclusion as to the amount of 
work done could be formed, but Mr. Smith esti- 
mates that the above would be a fair example of 
average work with these drills. During the whole 
of this time no smith’s work had been expended on 
the tool. Not the least of the advantages claimed 
—and rightly claamed—for the twist drill, is that 
it will make a perfectly straight hole through a mass 
of metal of varying densities. The delay frequently 
caused in the erecting shop by holes being untrue 
through drills having met with defective or spongy 
places in a casting, is well known to all engineers. 
With a twist drill there is no fear of this trouble. 

Messrs. Smith and Coventry prefer the grit- 
stone to the now more fashionable emery wheel. 
For some time they used the latter, but found that 
the tools did not last, and in fact twice the amount 
of grinding had to be done as when the stone was 
used. The explanation given of this is, that the 
extreme cutting edge of the lip is found in numerous 
cases to have its temper drawn by the emery, and 
this does not occur with the grit-stone. One man 
giving an hour and a half a day, does the whole of 
the grinding of tools for the machine shops at the 
Gresly Works, in which 250 hands are employed. 
Possibly the difficulty so often experienced in the 
present day of procuring good grit-stones has done 
a great deal to influence the more general intro- 
duction of emery wheels. 














In the process of manufacture of twist drills when 
milling the spiral flutes, a certain thickness of 
metal must necessarily be left in order that the two 


sides of the tool may be held together. For this 
reason the lips of the drill do not meet in the 
centre, and a blunt projection is thus left which 
will absorb great power when being forced into the 
metal, and may endanger the safety of the drill. 
In order to meet this objection the point grinding 
machine illustrated by Figs. 3 and 4, p. 570, has been 
introduced by Messrs. Smith and Coventry. In this 
an emery wheel is used, but on account of the light 
nature of the work, and the small part of the drill 
touched by the wheel, the surrounding metal is 
sufficient to absorb all the heat generated supposing 
ordinary care be taken in the use of the machine. 
A small groove is cut by the wheel in the centre 
of both spirals of the drill, and a point is 
thus made which will easily penetrate the work 
to be operated upon. By means of the micrometer 
wheel and bevel gearing, the whole apparatus hold- 
ing the drill can be raised or lowered any definite 
distance, and the same depth of groove is obtained 
on each side, so that the drill must necessarily be 
concentric toits point. One grinding on the emery 
wheel is sufficient for about six times grinding on 
the stone. 

We also illustrate in Fig. 9 a patent adjust- 
able hanger for line shafting. The principle on 
which it acts is very clearly shown by the engray- 
ings. The bearings are of cast iron, the surface is 
exceptionally large, and by reason of the adjust- 
ing arrangement is also effective. In their own 
shop Messrs. Smith and Coventry have running 
in these patent bearings a cast steel shaft 2} in. in 
diameter, and 170 ft. long, which serves to convey 
the power for driving twenty-five machine tools of 
different sizes. This shaft is hung under a gallery 
in which are placed the lighter tools, and appears 
to run with exceptional steadiness, 





Be 4 


ENGINEERING. 


[Dec. 21, 1883, 








NOTES. 
ConverRSION OF LicutT Into ELEcrriciIry. 

THE conversion of electricity into light is now a 
fact of every-day utility, but the reverse process 
has been very slow of accomplishment. It has, 
however, been effected by Herr Sauer, whose sun- 
light battery has been described in the Electrotech- 
nische Zeitschrift. The chemical rays furnish the 
power, and the battery will only act in sunlight. It 
consists of a glass vessel, containing a solution of 
fifteen parts of table salt and seven parts of sulphate 
of copper, in 106 parts of water. In this is placed 
a porous cell containing mercury. One electrode is 
made of platinum, and the other of sulphide of 
silver, and both are connected with a galvanometer. 
When not in use the whole is enclosed in a box. 
When in use, the platinum electrode is immersed in 
the mercury, and the other in the salt solution; the 
battery is placed in the sunlight, and the galvano- 
meter needle is then found to be deflected, the 
sulphide of silver being the negative pole. If the 
sun is clouded, or any other change in the intensity 
of the light occurs, it is indicated by the needle. 
The exact effect produced by the light rays does not 
as yet appear very clear, but their presence dis- 
tinctly produces electrical action, and their absence 
suspends it. 


A New Compass. 

M. Mascart, the well-known electrician, has 
devised a new compass which finds the magnetic 
meridian by the well-known experiment of moving 
a coil of wire across the lines of magnetic force of 
the earth and inducing a current in them. M. 
Mascart employs an azimuth circle on which is 
mounted a ring movable round a horizontal axis. 
The angle made by the ring with the horizon is 
measured by a vertical circle. A coil of 0.12 metres 
in diameter is carried by the ring and can turn 
round an axis perpendicular to that of the ring. 
The size of the apparatus is not greater than an 
inclination compass. It acts on the principle that 
when the axis of rotation of the coil is in the mag- 
netic meridian the induced currents in the ring 
when rotated will be nil. A sensitive galvano- 
scope is employed to show the induction currents. 
In using the apparatus, a series of trials show that 
the axis of the ring is perpendicular to the mag- 
netic meridian. A second series place the axis of 
rotation of the coil in the line of the inclination 
needle. The observation, with checks, occupies half 
an honr, which is less time than is necessary to find 
the inclination by a magnetic needle. From 
observations made at the Observatory of the Parc 
Saint Maur, by M. Mourceaux, the new compass 
seems to be as correct as the inclination compass. 


KeritE TELEGRAPH CABLE. 

Kerite is the invention of an American manu- 
facturer, Mr. A. G. Day, who was impelled by the 
increasing cost of india-rubber to seek a substitute 
for it as an insulating material for electric wires. 
The invention is patent, and the substances of 
which kerite is composed are not made public ; but 
it is known that it is composed of various bodies. 
It may be combined with india-rubber, sulphur, 
and oxides of metals in the usual manner; renders 
the india-rubber more durable, while reducing the 
cost, and is applicable to the whole class of goods 
into the manufacture of which caoutchouc enters. 
At Mr. Day’s factory at Seymour, Conn., the whole 
process of the manufacture of cable is carried on, 
except that of making the wire. The ingredients 
of the kerite are thoroughly mixed, put into boilers, 
and allowed to stand until ready for use. When 
hot the composition is of about the consistency of 
thick treacle ; it is run into cakes, which, when 
cool, are kept separated by a thin layer of soapstone, 
in order to facilitate handling. Pure Para gum, 
cleansed by a process of Mr. Day’s invention, is 
then thoroughly mixed with the kerite by the usual 
grinding operation, and the whole carefully strained. 
it is afterwards cut into strips about an inch square, 
and fed into a machine, which covers it on to the 
wire as the latter passes through. The wire is 
then coiled in layers in large pans, fine soapstone 
dust being used to prevent adhesion, and is vul- 
canised. The coils are afterwards rewound upon 
‘* testing reels,” and submerged in water for forty- 
eight hours. The wire is most carefully tested 
while in the bath, and the process is then complete. 
Wire for single lines is wound and despatched at 
this point, while that for cables is wound up for 
the cable-making machines. Submarine cables 
have a coating of prepared tape over cach strand, 
they are then surrounded with an envelope of jute 





fibre, and, lastly, enclosed in an armour of the best 
‘¢B. B.” galvanised iron wire. 
TowaGE BY ENDLESS CHAINS. 

An interesting experiment in the towage of 
vessels by means of endless chains has been made 
on the Rhéne by M. Dupuy de Lome. That river 
is troubled with rapid currents and stony shallows, 
hence navigation is troublesome on it, and it has 
not, therefore, been utilised to its utmost. The 
state of the bed is improving every day, however, 
owing to the dredging and other engineering ope- 
rations now carried out; but after these are exe- 
cuted the Rhone will still remain too swift at 
several parts for ordinary sailing. Towage by 
means of ordinary chains is also open to several 
objections which do not hold in the case of towage 
by endless chains worked in the following manner. 
A tug-boat is provided fore and aft on each side 
with an endless chain, sufliciently heavy, and 
plunging into the water so as to rest on the bottom 
for a space, the part on board being sustained by 
pulleys. These pulleys being turned by hand or 
by an engine, the chain moves with them propelling 
the boat against the stream. The chain on each 
side is actuated by a separate motor, the craft is 
steered by making one chain move faster or slower 
than the other. The chains are disposed in such a 
way that for the greatest depths, the weights rest- 
ing on the bottom produce an adhesion to the 
latter still greater than the drag of the tug and its 
convoy. The experiment of M. Dupuy de Lome 
was made at the instance of the Minister of Marine, 
M. Zédé, director of naval constructions in France, 
and took place at the Port-de-Bouc. The tug 
was a vessel 33 metres long by 7.50 metres wide, 
and 2.10 metres deep. The two strong chains em- 
ployed weighed 46 kilogrammes per running metre. 
Each was worked by an engine of 15 horse-power, 
and the two machines were completely independent, 
but the valves and starting gear were under the 
control of cneman. The trials showed that the 
barge could be properly steered and propelled in 
this manner in varying depths. The proper length 
of chain for the depth was regulated by increasing 
or diminishing the distance between the front and 
rear pulleys. The depth varied from 1 to 64 
metres, and provision was made accordingly. The 
coefticient of friction of the chain on the bottom 
was found to vary with the nature of the bottom 
from 80 to120 per cent. of the weight of the chain 
in air. It was thus possible to calculate what the 
current should be in order that the chains should 
not slip on the bottom. Currents of 3 metres per 
second were successfully encountered and over- 
come, and the vessel could be properly manipulated 
in these rapids with a safety unknown to other 
methods of navigation. The new plan of M. Dupuy 
de Lome is in fact highly interesting and ingenious, 
and may be useful in mounting rapid rivers in 
many other countries. 








FOREIGN TECHNICAL LITERATURE. 

THE Overland Summary (Calcutta, October 23) an- 
nounces that the Secretary of State for India has 
sanctioned the construction of a line of railway from 
Sonepore to Dhubri. The effect of this will be to con- 
nect Assam with the north-west, and to complete the 
length of line traversing the provinces north of the 
Ganges, thus forming a railway system complementary 
to the East Indian line on the south of the same river. 

The Railroad Gazette (New York, October 26) gives 
the statistics of railway accidents in the United States 
for the month of September, which amounted in all to 
158 ; 44 persons being killed and 183 hurt. Of this 
number, 78 were collisions. Defects of track and 
equipment are reported as the cause of 37 accidents, 
and negligence in working as the cause of 81. This 
month is decidedly above the average, both as to the 
number of accidents and the injuries inflicted by them. 
The increase is chiefly in the number of collisions. 

The Bulletin Technologique (Paris) for July and 
August contains a succinct account of the experiments 
in electric traction, carried on in Paris with an ordi- 
nary tramcar and Faure accumulators, from April, 
1881, up tothe present date, by M. N. J. Raffard, who 
personally superintended the operations. He gives 
details of the mechanisin by which he adapted this 
vehicle for electric traction, without in any way un- 
fitting it for its ordinary use, and considers that the 
less successful results of other experiments were due to 
the neglect of some of his special arrangements for 
travelling round curves, and avoiding friction. 


The Railway Age (Chicago, November 1) learns from 
Winnipeg that the engineers of the Canadian Pacific 





Railroad have, after long-continued explorations, 
failed in finding a practicable crossing over the Selkirk 
range of the Rocky Mountains at Kicking Horse Pass, 
and that consequently it has been decided to suspend 
work on the line for two years. The track has reached 
a point within 35 miles of the summit of the range, 
and the engineers had hitherto declared the crossing 
practicable. Between 4000 and 5000 men have been 
discharged, and work on several of the sub-contracts 
has been stopped. 


The American Manufacturer (Pittsburg, September 
28) records what it calls ‘‘an epidemic of boiler ex- 
plosions.” One took place at Pittsburg on Sep- 
tember 20, killing five persons and wounding thirteen; 
the boiler in this case was a vertical one, 36 ft. long, 
and 46 in. in diameter. At Shreveport, La., a boiler, 
which is not described, exploded on the 22nd, and 
killed five persons, wounding an equal number ; and 
in Calais, Me., a similar accident occurred on the 23rd 
to a tubular boiler, which tore out the side of the 
building connected with it, and threw the firebox to 
a distance of 600 ft., but fortunately was unattended 
with any loss of life. 





The Railway Age (Chicago, October 18) announces 
the intended opening on October 21 to passenger 
traffic of the Western Division of the Atlantic and 
Pacific Railway, between Albuquerque, New Mexico, 
and the Needles on the Colorado river, forming—in 
connexion with the Atchison, Topeka, and Santa Fé, 
and Southern Pacific Railways—what is termed the 
‘all the year” route across the continent. It lies 
chiefly in a iatitude favourable for winter travel, and 
not excessively hot in summer. ‘There are now three 
routes open from Chicago to San Francisco, the fare 
being the same in all. The Union and Central Pacitic 
route, vid Omaha, is the shortest ; and next to it 
comes the newly opened line. 


The Industrial News (New York) for October states 
that the second of the three dredging machines built 
in Philadelphia for the Panama Canal works has been 
completed, and is on its way out. The first of the 
set was named the Comte de Lesseps ; it was launched 
on March 17, and has been at work since August 1, 
dredging 10,000 cubic yards per day. It belongs to 
the American Contracting and Dredging Company, 
which has contracted for 74 miles of the canal, from 
the Atlantic to Gatun. The De Lesseps excavates to 
a depth of 12 ft. and a width of 100ft. This second 
dredger, which is named the Prosper Huerne, is to 
follow it, and widen the trench to 200ft. The third, 
which is not yet ready, is to dig the canal to its full 
depth of 2734 ft., with a width of 110 ft. at the bottom, 
and with gently sloping sides. This company alone has 
undertaken to excavate eight million cubic yards, for 
price of 500,000/. 





The Engineering and Mining Journal (New York, 
Octcber 20) gives ashort account of the Poetsch system 
of facilitating sinking through quicksand by freezing 
the ground. Having driven the shaft down to the 
quicksand in the ordinary way, a number of holes are 
driven in a circle surrounding the shaft at distances 
of 3ft. apart. They are bored at such an angle as to 
reach the line of the proposed shaft, and are sunk by 
means of a sand pump, being tubed as they go dowf. 
A smaller circle of holes is formed in the bottom of 
the shaft, and one in the centre. A circular dis- 
tributing pipe is suspended over the bottom of 
the shaft, and copper tubes provided with cocks, are 
inserted into the holes, descending to the bottom. 
A solution of calcium and magnesium chlorides, re- 
duced to a temperature of 13 deg. Fahr. below zero, is 
pumped in, until the whole space in the holes sur- 
rounding the pipes is filled, when it is received at the 
top by a collecting pipe. It took from ten to fourteen 
days to freeze 12 ft. of quicksand into a solid (but 
workable) mass of ice. 


The Electrical World (New York, October 20) an- 
nounces that the Woolly electric head-light for loco- 
motives has been successfully tested on the Belt Rail- 
way, Indianapolis. It has a power of 7000 candles, 
and distinctly illuminates a distance of one mile ahead. 
The jarring of the engine did not affect it, the light 
being equally steady, whether the engine was in rapid 
motion or standing still. A company has been formed 
to work the light financially. 

The same paper quotes from the Trade Review 
(Cleveland) a new theory of electricity, conceived by 
a practical electrician who withholds his name. Ac- 
cording to this, electricity does not travel along a wire, 
nor is there any motion of the particles of the latter, 
but that all substances are filled with electricity to a 
greater or less degree, so that the instant electrical 
energy is felt at one end, the equilibrium is disturbed, 
and a counter manifestation is experienced at the 
other. 

It also announces the probable laying down of two 
new Transatlantic cables, both of which will make a 
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principle of moderate charges. A company has been 
formed in New York, composed of a number of lead- 
ing merchants, and presided over by Mr. Thomas L. 
James, formerly Postmaster-General, to lay two cables 
between Liverpool and New York. ‘The rates are to 
be about half of those now charged, and guarantees are 
given against amalgamation and pooling. Messrs. 
James Gordon Bennett and J. W. Mackey have signed 
a contract with Messrs. Siemens Brothers for two 
Transatlantic cables, which are already in process of 
construction at the works of the latter at Charlton 
Pier. They will be of the best possible construction, 
and will be ready for laying next summer. They will 
form a duplicate line from Ireland to Nova Scotia, 
whence a special cable will go to san Ann; and there 
will be a branch line from Ireland to France. The 
length of the entire system will be 5600 miles. 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, November 30. 
Rumovrs are rife as to the closing down of one, and 
possibly two more steel rail mills, owing to the lack 
of orders for December and January ; orders are more 
abundant for February, March, and April; within 
the past week orders for about 90,000 tons have been 
placed in eastern and western mills at prices equi- 
valent to from 35 dols. to 37 dols. at mill. Nego- 
tiations are pending for deliveries below 35 dols., and 
there are offers in hand at 34 dols., but less than 
35 dols. has only been accepted in a few cases where 
competition was very active. For the present 35 dols. 
is the inside price at eastern mills. Some railroad 
builders, who need about 75,000 tons of rails in the 
early spring, will not place orders until after the first 
of the year, in order to profit by the decline which is 
expected to follow the general reduction to take place 
in all mills on January Ist. Small orders are coming 
in slowly at 36 dols. to 37 dols. for near-by delivery. 
The soaking-pit process is being introduced in the 
Cambria and the Edgar Thomson Works, and will be 
introduced in all works next year. Bessemer iron is 
in negotiation under 20 dols., and there are offers for 
spiegeleisen at 29.50 dols. Very little Scotch iron is 
moving at any price ; there has been a general reduc- 
tion in wages in eastern rolling mills, amounting to 
about 10 per cent, ; wages have also been reduced by 
the blast furnace companies, and a further drop is said 
to be probable at some outlying furnaces. The mer- 
chant bar card is 2.10, but refined iron has sold as 
low as 1.80, though quality was not guaranteed ; few 
large orders have been heard of, but manufacturers 
expect quite an improvement in demand in January, as 
stocks in consumers’ hands are very low. There is a 
decline in the activity in nails, in spite of the suspen- 
sion ordered in the west. Several new mills have 
recently precipitated their product upon the market, 
and this has had a weakening effect. Jobbing demand 
is very dull; car load lots, 2.75 dols., up. Plate, 
tank, and structural shapes are moving slowly in small 
lots, with a strong probability of heavy transactions 
in January and February. Sheet-iron, plain and 
galvanised, is moving very slowly, and buyers of large 
lots can obtain unusual concessions. Grey forge iron 
is quiet at 18 dols. to 19 dols. delivered ; foundry, 
19 dols. to 22 dols., according to quality; average 
prices being 19.50 dols. for No. 2, and 20.50 dols. tor 
No. 1. For the balance of the year, but little iron, 
beyond pressing requirements, will be ordered. The 
restriction going on will work good results for next 
year’s business. The undertone of confidence is strong, 
as large enterprises are to be prosecuted early in the 
spring, and large amounts of iron and steel will be 

wanted, 

PHILADELPHIA, December 7. 
All things considered, the American iron trade is in 
good shape. The downward tendency in prices has 
reached its probable limits for the present, and this 
fact is improving inquiry and demand for certain 
kinds of iron, such as foundry and forge, which are 
selling in moderate quantities at from 18 dols. to 
21 dols. Grey forge is in active demand at present, 
excepting for current requirements, owing to the 
closing down of a number of rolling mills, east and 
west, for the holidays. This suspension will begin 
next week with some and the week after with others, 
and will continue from three to five weeks, according 
to the condition of the market. Sales of merchant iron 
average 1.90 cents to 2 cents, while the city stores 
are selling at 2.10. Offers are in hand at 1.80 
but this will not be accepted for good refined iron. 
Orders for several thousand cars have been given out 
within the past thirty days, and common iron to fill 
requirements for this purpose will probably be bought 
at 1.70 cents to 1.80 cents, and it is rumoured that 
even less will be taken. The western nail makers 
have rescinded their resolution to suspend production 
for five weeks, and have taken the trade by surprise. 
Good authorities in the iron trade consider this action 
a mistake, because it will further stimulate produetion 
by giving a false impression as to demand, and this 
will lead to an accumulation of stocks which will still 
further depress prices. The movement in plate, tank, 


shell, flange, bridge, and boat iron, shows a fair degree 
of activity, though the demand is chiefly for current 
requirements, or to fill out work in hand. There is a 
strong probability of an active demand for iron for 
engineering purposes for delivery in the early spring. 
Quotations to-day are: 2.25 cents to 2.35 cents. for 
late, 2.35 cents to 2.40 for tank, 2.80 cents to 3 cents 
or shell, 3.80 cents to 4 cents for flange; angles, 
2.35 cents to 2.40 cents; beams and channels, 
3.50 cents; wrought pipes, 70 to 75 per cent. off list ; 
tubes, 60 off. No large sales of steel rails have been 
reported for a week past, but there are heavy require- 
ments which will probably be placed in January, pro- 
vided the prices named by buyers are accepted. There 
is some expectation of a further decline of from 3 dols. 
to5 dols. per ton before spring, and this probably is the 
cause of the backwardness of buyers. Small lots for 
early delivery are selling at 35.50 dols. to 36 dols. The 
Joliet Mill will suspend next week, and it is said that 
one Pennsylvania mill will close down in a few days, 
though this latter is doubtful. Rail makers predict an 
active demand for steel rails as soon as buyers are 
assured that bottom prices have been reached. Old 
material is under fair inquiry, but few sales are re- 
ported. Tees are quoted at 23 dols. to 23.50 dols., and 
doubleheads 25 dols., with buyers ready to place orders 
at 50 cents less ; crop ends, 23 dols.; muck bars, 
33 dols. ; nails, 2.70 dols. to 2.90 dols. 


TRIAL TRIPS AND LAUNCHES. 

On Thursday, 13th December, 1883, Messrs. Edward 
Whithy and Co. launched from Middleton Shipyard, 
West Hartlepool, an iron screw steamer named Hermon, 
built to the order of Mr. George Horsley, of Hartlepool. 
The vessel is No. 127 in the builders’ books, and the sixth 
built for the same owner. Her principle dimensions are : 
Length between perpendiculars, 245 ft. ; beam, extreme, 
34 ft. ; depth, moulded, 18 ft. 2in., with a dead-weight 
carrying capacity of about 1950 tons on 17 ft. mean 
draught. Engines of 130 nominal horse-power will be 
fitted by Messrs. T. Richardson and Sons, Hartlepool. 
It is worthy of remark that the builders have not another 
vessel to lay down ; this is the first time for nearly three 
years that they have had a vacant berth. During the 
past year they have launched twelve screw steamers of an 
aggregate of 21,199 tons (G.N.M.) and 1800 nominal horse- 
power. 


An iron screw steamer named the Dunvegan, a vessel 
of 350 tons, was launched by Messrs. Scott and Co., 
Bowling. on the 13th of December. She is owned by 
Messrs. John and William W. C. Smith, Glasgow, and 
measures 140 ft. by 22 ft. by 10 ft. 6in. She has been 
built toclass 100 A 1 at Lloyd’s, and is being fitted with 
compound surface condensing engines by Messrs. John 
Gilmour and Co., Glasgow. 

Messrs. Alexander Stephen and Sons, Linthouse, on 
the same day launched the Ella, an iron screw steamer of 
about 1100 tons, built to the order of Mr. Thomas Rode- 
nacker, Dantzic, for his London, Stettin, and Dantzic 
line. Her engines, also constructed at Linthouse, have 
cylinders of 28 in. and 52 in. in diameter, respectively, 
with stroke of 36 in., and designed for working at a steam 
pressure of 85 lb. per square inch. 


On Friday, the 14th instant, Messrs. A. M‘Millan 
and Son, Dumbarton, launched the Crown of Denmark, 
a handsomely modelled iron sailing ship of 2100 tons 
gross, built to the order of Messrs. Robertson, Cruick- 
shank, and Co., Liverpool. 





On the following day, Saturday, 15th December, no 
fewer than five new vessels were launched on the Clyde, 
three steamers and two large sailing ships, of a total of 
15,250 tons. The largest of them was the Eider, 5250 tons, 
with engines of 6000 horse-power indicated, a vessel in- 
tended for the Bremen and New York line of the Nord- 
deutschen? Lloyd Company of Bremen. She was built by 
Messrs. John Elder and Co., who have also a sister ship 
on the stocks, and measures 450 ft. by 36 ft. 3in., and is 
being supplied by the builders with engines having two 
low-pressure cylinders, each 86in. in diameter, and one 
high-pressure cylinder 62in. in diameter, with a stroke 
of 5 ft. 8in., will be supplied by six double-ended boilers, 
each having six furnaces. The vessel will be classed in 
the highest grade of the Bureau Veritas, and has several 
extras over their requirements, such as iron lower and 
orlop decks, and additional water-tight bulkheads. When 
completed she will have accommodation for 170 first- 
class, 90 second-class, and 1100 third-class passengers. 

Messrs. Robert Napier and Sons also launched a very 
large and splendid screw steamer, the Oaxaca, 4150 tons 
gross ny vO built for the Compania Mexicana Transat- 
lantica (Messrs. Martinez and Co.) of VeraCruz. She is 
the second of three steel steamers intended to sail between 
Vera Cruz and the Continent of Europe, carrying the 
mails under a convention with the Mexican Government. 
A vessel of 4150 tons, she measures 400 ft. by 44 ft. by 
32.6 ft., and is classed 100 A lat Lloyd’s under special 
survey. The engines which are to be fitted into the 
Oaxaca are of the three-cylinder triple expansion type, 
capable of indicating up to 5000 horse-power, and the 
steam will be supplied by four double-ended steel boilers 
working up to a pressure of 140 lb. per square inch. The 


construction of the steamer has been superintended by Mr. 
Francis Elgar, London, assisted by Mr. Sutton, the resi- 





dent surveyor. 


The third steamer launched at Glasgow on Saturday 
was the Francisca, an iron vessel of 2600 tons, built by the 
London and Glasgow Shipbuilding and Engineering Com- 
pany for the Linea de Vapores Serra, of Bilbao, and in- 
tended forthe Transatlantic trade. She measures 345 ft. 
by 37 ft. by 25 ft. 9 in., and will be fitted by the builders 
with engines of about 300 horse-power nominal. She has 
been built under the superintendence of Mr. G. 8S. 
Goodwin, Liverpool. 

Thetwosailing ships put into the water on the same 
day were both built at Port-Glasgow. Messrs. Robert 
Duncan and Co. launched the Skelmorlie, a vessel of 
1600 tons, and measuring 245 ft. by 39 ft. by 23 ft. 3 in. 
She is to be employed in the East India trade, and is 
being fitted ina very superior manner. One of her sister 
ships has made the fastest passage on record by sailing 
ship from Portland (Oregon) to Queenstown. Messrs, 
Russell and Co., at the same port, launched the 
Turkistan, 1650 tons register, the fourth vessel of une 
kind which they have built for the same owners, Messrs. 
W. and J. Crawford, Greenock. She is to be engaged 
in the San Francisco trade. 





On the same day, Messrs. Hall, Russell, and Co., Aber- 
deen, launched an iron screw steamer, named the Dee, a 
vessel of about 480 tons gross, and measuring 163 ft. by 
24 ft. by 12 ft. Gin. She is owned by Messrs. G. and W. 
Davidson, Aberdeen, and will be fitted with engines of 
70 horse-power nominal, and with other appliances of the 
most modern description. 


On Saturday, the 15th December, the screw steamer 
Knight of St. ty 5 recently built by Messrs. Thomas 
Royden and Sons, Liverpool, went on her official trial 
trip. Built of steel throughout to the order of Messrs. 
Greenshields, Cowie, and Co. of the same city, she is of 
the following dimensions: Length between perpendi- 
culars, 330 ft. ; beam moulded, 39 ft. ; depth of hold, 27 ft. 
6in. Her engines are by Forresters, Vauxhall Foundry, 
and have cylinders of 38in. and 71 in. respectively in 
diameter, with a stroke of 4ft. and indicate 1400 horse- 
power. The trial was in every way very successful and a 
spee ‘of over 10 knots was obtained, on a draught of the 
ship, viz., 13ft. 6in. mean. She carries 4300 tons on a 
draught of 24 ft. 





On Monday, the 17th of December, the twin screw 
steamer Conde d’Eu, which was recently built for the 
Amazon Steam Navigation Company, of London, by 
Méssrs. Blackwood and Gordon, Port-Glasgow, ran her 
official trial trip on the Clyde. Measuring 182 ft. by 
28 ft. by 94 ft. and 163 ft. to awning deck, and fitted by 
the builders with two pairs of compound engines of 125 
combined horse-power nominal, she attained on the 
average of four runs on the measured mile a speed of 
fully 12} knots per hour, which was deemed highly satis- 
factory. 

On the same day Messrs. Scott and Co., Greenock, 
launched an iron screw steamer Of 2020 tons gross, named 
the Gergovia, and measuring 290 ft. by 36 ft. 6 in. by 
25 ft. 9in. She has been built to the order of the Com- 
pagnie Francaise, of which Messrs. Cyperien, Faber, and 
Co., of Marseilles, are the managers, and she is being 
supplied with engines of 250 horse-power nominal by the 
Greenock Foundry Company. 








INSTITUTION OF CiviL ENGINEERS OF IRELAND. — At 
the annual meeting of the Institution of Civil Engineers 
of Ireland, held in Trinity College, last week, the Mullins 
Medal was presented to Mr. J. Angelo Fahie, C.E., 
M.S.T.E. and E., for his paper on ‘‘ Magneto and 
Dynamo-Electric Machines,” read during the past session. 


Cast STEEL Wire Roprs-—Mr. Vertongen-Goens has 
received the gold medal at the Madrid Exhibition for his 
wire ropes, in addition to the silver medal he gained at 
the Fisheries. He makes two qualities, one having a 
guaranteed breaking weight of 70 tons per square inch, 
and the other, a soft quality, breaking at 44 tons per 
square inch. Messrs. Cowdy and Co., of 11, New-street, 
Bishopsgate, E.C., are the English agents for this 
manufacture. 





Messrs. Fottows anp Bates, Liuitep.—The three 
hundred and fortieth catalogue of Messrs. Follows and 
Bates, of Dutton-street, Manchester, contains a list of 
engineers’ tools and sundries, horticultural machinery, 
domestic machinery, paint-grinding mills, tobacco cutting 
and spinning machines, and agricultural machinery, 
besides an enormous number of miscellaneous articles, 
from mouse-traps to cranes. It is always easy to obtain 
standard machines, but the general public seldom knows 
where to find manufacturers of smaller and less recog- 
nised mechanical apparatus, and consequently often go 
to middlemen, when, if they had such a publication as 
this before them, they could apply direct to the makers. 


STEAM ON TRAMWAYS.—At the annual meeting of share- 
holders of the Stockton and Darlington Steam Tramway 
Company, held at Stockton on the 15th inst., the chair- 
man reported that the average cost of running the Merry- 
weather tramway locomotives, working their Stockton 
lines, amounted to the very low sum of 34d. per mile. 
These results surpass those obtained on any other tram- 
way line— either in the United Kingdom or abroad, and 
reflect the highest credit both on the design and construc- 
tion of the engines, and on the management. The Merry- 
weather tramway engines on the Dewsbury, Batley, and 
Birstal lines also give excellent results, and are equally 





worthy of inspection by engineers and directors studying 
the question of steam on tramways. 
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ILLUSTRATED PATENT RECORD. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | we NAMES, &c. ABBREVIATED TITLES, &c, 
ond , 
DECEMBER 17, 1888, | Dates,| OF APPLICANTS, 
In the Cases of Inventions communicated from Abroad the | | Deo.15 
Names, &c., of the Communicators are given in Italics || || 5756 | De Overbeck. Nie- | Production of aluminium. 
after the Applicants’ Names. I Dec.1 werth, 
- | 5757 ‘ Paton, Leeds. Lithogra io printing machines, 
Nos. | | Se | Bol i ee" Rees ace uaen 
NAM ABBREVIATED TITLES, &0 | enderson. Asse ondary electric eries. 
and P 5760 | Pieper. Lindenberg. | Winding apparatus for mines. 
Dates. wd APrLitAsis 5761 | Gedge. Glaser. Production of carbonate of ammonia, 
Sen.2il | 5762 | J. Bateher, Boston, | Cyclometers. 
5697 | G. Rs Gans, as mame s and lowering lluminating| 5763 | J MacCallum, Man- | Packing of frilling, &c. i| 
| chester. | 
5698 | V. a Saas New! Producing heat & generating steam.| 5764 | Boult. Kricker. Opening packing-cases, &c. 
York, U.8.A. | _ (Complete specification). 5765 | T. é., Blamires, Hud- | Steam, gas, or air engines, and steam 
5699 | Allison’ Culver. be ee (Complete speci- | 5166. e “1 boilers. fit ser 
cation | ets. 
5700 | R. R. Holben, Barton, | Feeding apparatus for atta loyd, East | Haneees and other cabeie 
meg gga | machines. 5767 | Abel.” ; _Farbocerke Colouring matters. 
Sing bourn, . | , ‘ vorma eister, | 
5701 | Craven. Price. .—- es oe oe | 5168 | | oii Briining g.| aiiih dena 
| ‘omplete specification). 0 
7 E.J.T. Digby, London. | Manufacture of a food. | 5769 | R. B, Howson," ne | | Spteaing oa and doubling cotton, 
5703 | Blodner& Vierschrodt, | Construction of flexible pipes. brough-on | 
5704 | ¢ te ieee sein thiniteas | 5770 | A. Gat. "Collin et | Mincing machines. 
asmejan, Arogno, | S. | te 
Switzerland. : 571 | Lake. Braundbdeck. | Regulating the flow of gas, 
5705 | C. P, Davison, Swin- | Machinery for pulping turnips, &c. Roksan aR st PORE Lari aie TL csiitincacaieesth : EP 
5706 p. Ward and P. Ash- | Shears. GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
| berry, Sheffield. ' sone H For Particulars, see Corresponding Numbers in Lists of 
5707 | J. —_ Stoke-upon- | Heeling and finishing boots, &c. Applications for Patents. 
5708 | Boult. “Hyde. scompoation thee giana i 1.—Announced December 14. 
5709 | Pitt. Jerzmanowski. | M ture of hydrogen gas. (Com-| = —— 
| pos specifieation). cs 
5710 | Brandon. De Rohan. | Shields for artillery, &c. | No. Name. No Name. No. Name. 
5711 | H. Birch, Bristol. | Sewing machines, —— 
5712 | E. Carey & F. Burter, Manufacture of soda and chlorine!) 1888 1883 18838 
Widnes, 0. com pounds from sodium chloride. 5404 Ross, 5419 | Mason and 5439 | Bradshaw & 
5713 | Fell. Vaussay. Roundabouts, &c. 5405 Hastie. Mn ‘ Bradshaw. 
5714 | Clark. Trouvé. Electric lighting apparatus. 5406 Picking and | 5420 ge 5440 | Lake 
5715 | F. Bardo, Lozdon. Combined thick copying and wr! ing Hopkins. nes). (Prokop). 
Deets} paper. 5408 | Hookham. 5421 mackey. 5441 | Thompson & 
5716 P. Preston, J, T. | Pumps. 5410 | Haddan 5422 | Bright. Thompson, 
* and E. —— 5424 — 5442 Hanon hoff 
| and Co., 5425 ayhew, ofingho, 
—" Deptford, | Sal 5426 | Leinert. 5443 | oo ) 
d -water alarms for steam | aedicke). | 5427 | Orr. } ‘arton). 
_ —— — ee! *"* (Complete specifica- 6411 Schulz. 5428 | Urquhart. 5444 | Haddan 
: tion). 5412 oar and | 5429 | Bewerds ; Sooldene ‘4 
Curr: | eap. | (Tommasi). chinjahn 
S718 | &. Senin ad * — = railway] 5413 Dalzie’ F 5430 Turnbull, : 5446 Von N Naw- 
5719 | W. Horsefall, Leeds. Machinery for forging belts, &c. || 5414 | Davison. 5433 | Otto. | rocki 
5720 | J. Lones, C, Vernon, E.| Puddling furnaces, &c, | 5415 | Carr (Carr & | 5484 | Barlow filadsen). 
| "Holden, & R. Bennett, obson). | (Sandow). | 5448 | 
Heerccindg Staff, || 5416 | Price. 5435 | Dohis. | A Berliner), 
5721 | E.C. Mills, Manchester. Gas-motor engines. || 5417 Fitz-Gerald | 5436 | Epstein. 5450 | Johnson | 
5722 | Abel. Boe | Manufacture of of  cartaiige cases. | PR Jones. | 5437 | > sa ma 4 . | Fae | 
|| 5418 arlow 5438 | Bladon an 545. ark 
RA .o Boulton, ames anes i (Overend). | Matthews. |  (Luquer). | 
poe | P, Couper, Edinburgh, | Distillation of coal, shale, &. i SS a ee ae 
and M. Rae, Middle- | 
825 | A proc Lamys Il.—Announced December 18. 
7 ic ironing mact ine. | } 9 
5726 | “wf Hite and . | | Automatic ironing , | No. Name. No. Name. | No. | Name. | 
5727 | W. H. Tooth, London. | Apparatus for measuring water, &c. | a | 
5728 | J. and F. H. W. | Sleeping berths of railway carriages. || 1883 _ 1883 ; 1883 | 
Livesey, London. | || 4161 Zotoff and 4857 Butlin. 5347 | Johnson 
5729 | B. Walker, Leeds. | Working ingots of aged and hy-! Aponasieff,] 5089 Belleponds. _ | _ (Willcoz). 
| draulic apparatus to be used/ eee BS | Seyde. 5407 | Price 
wey, | therefor. foe 
5730 | ten. tote | Producing pee atiouen, Se, + wen INVENTIONS PROTECITED FOR SIX MONTHS BY DEPOSIT OF 
5731 | Boult. Kervern. | Mechanical excavators. l COMPLETE r 
5732 | W.L. ety Ponte- | Water filters. For Particulars see Corresponding Numbers in Lists oy 
5733 F. H “cise, ‘Widnes, | | Obtaining electric force. Applications for Patents. 
5734 | jets. “Lacey. Per denties ate " 
5735 | Barlow. Gacon. | Man e of explosives. ‘ se 
5736 | P. Williams, | Dynamo-electric machines. No. me. 7 Se | Bea. Bo. | Name. 
| 
Dec. 14 surrey. wei | bon Blanchard. La | Craven im” | Clark 
9737 Henderson. V oy a | Giocks- batteries. 5699 | Allison (Price). | (McKenna 
9738 — ages ter | W0ns (Culver). 5709 | Pitt & Carley). 
ne p ° 
5739 | W, Gauthorp. J. Red-| Carding machines. ao 1. 
w= , & 8. Wade,| —— $$ $$$ oscntad e ee 
ome | Ww. Richardson, Oldham! Carding —— NOTICES TO PROCEED. 
J. 8. Sellon, London. | Secondary batte ss ; . 
2 L. De New York, | Apparatus for ae oils, &c. 1,—Time for entering Opposition expires Friday, 
5743 Boult. Ubbelohde, née, Preparing from peat, material suit-|, January 4, 1881, 
00.15 Poppe. able for making paper, soa 
Bit T, PF Robinson, Roch-| Manufacture of flour. | No. | Name. | No. | Name. No. | Name. 
5745 | Hendeon Roy. | Umbrella fasteners, 1883 | 1883 1883 ; 
i 8865 | Redfern and } 3987 | Rothband, 4279 | Edward. 
5746 | J.B.. tg B. Swailes, oe = placing cop tubes Wilkinson. Man dlchérg, 4701 McDonal a. 
i - Smith. < Mandle-| 4910 etcher. 
S747 | G. Tyzac, South | Anchors. 0 Tounehins : Pete 5088 How rd 
"Ehrlic izal i w and Young-| 4002 | Wood. ‘artly 
sri | Pieper. Ehrlich. Maio shove for mechanical instru | | _ johns, :d 4082 West, wenty 
m i || 8900 | Kesterton, 4 | Reddie man). 
5749 | “— F. Muller, Ham 2. "ed carbons for electric 3901 | vie area 608s Beeman 
: i | 3906 | Johnson rough), | 512 ake 
5750 | J. White & & J. Asbury, Construction of velocipedes. | | (De Cama- | 4162 clark a ( Ku nt cin 
rasa). urdy and Raydt 
5751 | WV. m, thompson, yo a. crushing, &c., and| 3010 | Ph agg i. Inay a Peain, Pear 
- | 3927 | Bowick. esting- yman 
5752 | C. A D. Christie, Tyne- | Stern frame for’ screw steamers. | 3982 | Justice ; house). £906 Walk “ 
i : i Stephens). | 4205 | Imray 4 Vilson. 
5753 | | J. “t, Staniand, Lon- | Appliances for packing articles, ait | ane ) (Regrey). 6858 | Mathers. 
5754 | Late. Shickle. Manufacture of cast metal pipes, &c.|| 3961 | — + 4236 | Carter. a a 
5 | | owens, « ison 
5755 | ‘ae Copen- | Permanent way of railways. | Smith. (Culver), 





























































































































1l.—Time for entering Opposition expires Tuesday, 
January 8, 188%. : 

































































No. | Name. No. Name. No. Name. 
| 
| 1883 1883 1883 
3908 | Trivick and | 4007 | Livet. 6012 | Hollinghurst 
| _ Macnab, 4011 | Harperand | 5022 | Parker and 
8911 Brydges Chapman. Parker. 
|  (Lexow). 4052 | Allison 5292 | Bentley and 
3918 | Ross. (Baker and Baker. 
3928 | Linden. Roberts). 5349 | Abel 
3934 | Thompson 4073 | Bisho Westing- 
| _ (Sheehy). | 4084 | Fry chi ispeut). ouse). 
| 8935 | Thempson, | 4087 | Thor 5363 | Lake (Coz). 
| | (Brown). | 4165 McNay and | 5412 | Dawson and 
| 8941 | Haddan Harrison. Heap, 
| (Hemmer- | 4229 | Fox. 5450 | Johnson 
1 | ling). 4252 | Larkins. (Kern), 
8948 Sachs 4260 | Clark 5453 | Allison 
| (Fickeissen Economie (Gilman). 
| & Becker). otor Co.) | 5709 | Pitt (Jerzma- 
| 3962 Allen 4548 | Baxter and nowski). 
3969 | Warwick. Gould, 5717 | Clark 
| $973 Barry. 4771 | Marriott. (McKenna 
3975 Templeman, 4816 | Williamson, & Carley). 
3992 Wallis., Malam, and 
Ireland. 
PATENTS SEALED. 
} 1.—Sealed Dosember | Ls 
| No. Name. No. | Name. No. | Name. 
| 1883 1883 | 1883 | 
| 2880 Ashford. 8072 | Robinson and} 3635 | Ward. 
| 2984 | Greenwood. | Robinson, | 3842 Ferris. 
| 3002 | Ward. 3221 | Bradnock. 3891 | Sutherland. 
| 3008 | Oliphant, $276 | Clark 4468 Davis. 
| urr, and | one “weedeat 4584 Brookes 
| Gowan. 3320 (Gregory). 
| $012 Holliday. | CU bota). 4589 | Bliithgen. 
| 3038 | Lake 8393 | Abel (Hasen-] 4635 | Hill, 
Jenkins, | clever), 4051 Bailey and 
aw, and | 3435 | Imray Lawson. 
Price). (Chemin). | 4671 | Serrell. 
3057 | Ellisdon. 3477 | Clark 5049 Brandon 
| 3070 | Fielding. | (Alexandre | (Pratt), 
| | ! and Co.) } 
Il.—Sealed December 18. 
No. | Name. No. | Name. No. Name. 
1883 | 1883 1883 
1957 Edwards. 3109 | Imray 3536 | Moritz ana 
2500 | Westhorp. (Bouhey). Le. 
3024 | Britten. 3161 | Lacombe. 3603 | Prindle 
3030 | Robinson, 3178 | Maxim. | (Thompson 
3036 | Morgan. 3203 Taylor. | and Ryder) 
3047 | Moss. 3204 Farrimond &} 3893 | Newton 
3049 | Perkes. Whittaker. (Barney 
3052 | Brown and 3253 Kenyon, Dumping 
| Simons. Barnes, & Boat Co.) 
3054 | Brewer | Kenyon, | 4287 | Haddan 
ba ignot & | 3269  Haddan | (Chapin). 
‘ranchelli). (Tatham). | 4403 | Haddan 
3064 | Sprague. 3271 | Boult (Gates). 
3069 | Williams. (Steele). 4421 | Price. 
3078 | Brooke. 3272 Kirchenpauer] 4424 | Green. 
3082 | Denny & Philippi. ] 4575 | Lake 
¥ (Yahnel). | 8273 | Johnson (Huber and 
3087 | Lyle. (Levieuz). Hodgman). 
3116 | Pitt 3291 | Blythe). 4650 | Dobson, Hill, 
| (Scribner). | 3312 | White, | _ & Waite. 
3117 | Capell. Asbury, & }| 4697 | Lake 
3126 | Saloons. Francis. (Putnam). 
3131 | Schiiffler. 8317  Chinnock. 4801 | Haddan 
3138 | Wright. $327 | Henderson | (Brush). 
3146 | Syer, Gil- | (Barbe). 6047 | Gardner. 
| more, and | 3358 Elliot, | 
Clark. Jeffery, & | 
Kerman, 











| FINAL SPECIFICATIONS FILED. 





Tec. 8, 1883. Nos, 2859, 2860, 2861, 2866, 2869, 2871, 2874, 2875, 
2877, 2886, 2889, 2890, 2055, 3179, all of the 
year 1883. 
ee 2902, 2918, both of the year 1883. 
pa: eee 2906, 2908, 2913, 2914, 2940, 2947, 2057, 2963, 
2982, 3074, all of the year ‘1883. 
o> 12, 5 2907, 2910, 2921, 2922, 2923, 2025, 2927, 2929, 
293 2, 2942, all of the year 1883. 
Ge Sa 2983, 2935, 2937, 2943, 2944, 2046, 2048, 2949, 
2953, , 2970, 2993, all of the year 1883. 
4, 2880, 2958, 2965, 5966, 2967, 2969, 2971, 2973, 


2976, 2983, 2986, 2992, 3006, 3009, 3375, 3939, 
all of the year 1883. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 






































N, Name. No. | Name. No, Name 
1880 1880 1880 
6013 | Wild. 5027 | Sutcliffe 5054 | Pingard. 
5015 | Thurlow. 5035 | Turner. 5055 | Delord. 
5016 | Mewburn 5039 | Haddan 5056 | Douglas. 
(Guille- (Courtenay).J 5057 | Hoyne, 
maua). 5040 | Devine. 5058 | De la Vega. 
5017 | Morgan- 5042 | Hargreaves & 5060 | Haslam. 
Brown | Bracewell. | 5062 | Miller and 
(Mont- 5044 | Beckton. Tupp. 
gomery). 5045 | Newton , 5063 | Foster and 
5018 | Tidcombe & (Minary). Barnett. 
Tidcombe). | 5046 | Starley. 5064 | Thorp and 
5020 | Sutton. 5047 | Cheswright. | Tasker, 
5026 | Sutcliffe, 5049 | Dorman, 5065 | Bloomer, 
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No. Name. No. | Name. No. Name, 
1880 1880 | 1880 
5066 | Dela Vega & | 5086 | Lake (White-] 5103  Talard. 
D’Oliveira. head and {| 5108 | Eyre and 
6068 | Culbertson & Atherton | Heathfield. 
Brown. Machine 5111 | Nash. 
5071 | Chevalier. | Co.) 5114 | Houllier. 
5074 | Robathan. 5087 | Wilson. 5117 | Hadfield. 
5076 | Haddan 5089 | Whiting. 5118 | Waddington. 
(Petit). 5091 Haddan 5120 Gibson. 
5079 | Scott. (Barlow, 5121 | Defries. 
6080 | Clark | assignee of | 5123 | Jcnes. 
| (Lane). | Lugo). 5125 | Ford. 
6082 | Kirby. 5092 | Haddan 5130 | Livesey 
6084 | McCulloch, | (Barlow, | (Livesey). 
6085 Lake | assignee of | 5132 | Wall. 
(Stone). Rossetti), | 5185 | Clark 
5095 | Mitchell. | (Sandoval), 





5099 | Stead. 5186 | Clark 
5102 | Talard. * —|_ (Almond). 


II.—Through Non- Payment of the Seventh Year's Stamp 




















Duty of 1001. 
No. | Name. No. | Name. No. Name. 
1876 | 1876 1876 
4(62 | Yates. 4701 | Westmacott. | 4718 | Townsend. 
4670 | Everitt. 4703 | Wright. 4756 | Wilson. 
4677 | Kimberley. 4708 | Boutet. 4759 | Pitt (Huet). 
4698 | Trow. : 4714 | Ruston. — | 4762 | Windhausen, © 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 




















DUTY OF 50/. HAS BEEN PAID AND REGISTERED, 
No. | Name. No. Name. No. Name. 
1880 1880 1880 
6163 | Williamson, } 5228 | Wilson. 5381 | Morgan- 
Swindells, | 5234 | Sewell, 3rown 
and Swin- Hulton, & (Holmes & 
dells. Bethel. Holmes). 
6168 Ellinor, 52€4 | Trotman. 5397 | Robinson. 
5171 | Lake 5279 | Miller. 5447 | Belleville, 
(Chisholm).} 5318 | Cutlan. 5484 Greeven 
5173 Bolton and [| 5278 | Standfield & (Greeven). 
Wanklyn. Clark. 5281 | Hughes. 
5266 | Verity and | 5237 | Glover and [| 5300 | Pitt (Jollet). 
Verity. James. 5303 | Rowan. 
5282 De Laire. 5283 | Lake (Loud).| 5320 | Guattari. 
6265 | Lake 5288 | Justice 5472 | Elliott. 
(Fouillet- (Dupuy). | 5516 | Guattari. 
! Chevance). 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 




















No. Name. No. Name. No. Name. 
1876 1876 1876 | 
4876 | Thomson, 4836 De Macedo. | 4884 | Acaster. 


Pitt (Smith &] 4985 | Crowley. 


4805 Werdermann.} 235 
ies : Skinner). | 


4835 | Leceeur. — 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 


THE WEEK ENDING DECEMBER 15, 1883, 
Abstracts marked with a * relate to applications not eeded 
with. The number of Views given in the Specification Drawings 


is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Caanaoney ne, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. RRADER 

ACK. 


1882. 

2174. Tricycles, &c.: W.T. Shaw, Surbiton, Surrey. 
(C. Harvey and W. Paddock’s Patent). (6d. 13 Figs.)—The 
automatic balance or differential gear shown in Figs. 3 and 4 of the 
original drawings is disclaimed. Several other parts are dis- 
claimed as not being of sufficient value to induce the inventor to 
retain a claim tothem. (Disclaimer and memorandum of altera- 
tion. November 6, 1883). 


1883, 

1551. Railway Brakes and Springs: J. Arm- 
strong, New Swindon, Wilts. [(4d.)—A steam piston and 
cylinder are opposed by a vacuum piston and ‘cylinder, the two 
pistons being on the same sapere rod. When the vacuum is de- 
stroyed in the main pipe, the steam applies the brake, and when 
the vacuum is again formed it overcomes the steam piston and 
takes off the brakes. (March 27, 1883). 


1615," Saws: W.R. Lake, London. (D. Brigham, Mel- 
bourne, Vic.) {2d.]—Diamonds are used as the cutting agents in 
saws. (Provisional protection not allowed. March 30, 1883). 


1808. Gas Regulators: S. Slack, Sheffield. [6d. 
12 Figs.|—The apparatus consists of a double-ended slotted lever 
ora slotted pulley fitted on and fixed to the handle of the plug of 
the gas tap and actuated through a wire, chain, or cord by a drum 
spindle and handwheel and indicating the extent of the opening 
of the gas tap by an index plate and pointer. (April 10, 1883). 


1956. Telegraphic Apperetes: E. J. yeeneheen, 
London. (6d. 4 Figs.|—The conductor is charged by a battery 
at one or each end, or at any convenient point, and less powerful 
batteries are arranged at the various stations along the line, and 
opposed to each other so as to enable opposite deflections of the 
needles to be obtained. A modification of the ordinary needle in- 
strument is also described. (April 18, 1883). 


2007.* Machines for Cutting Labels, &c.: L. Ander- 
son, Bradford, Yorks, (2d.j]—Several thicknesses of paper 
are cut during the down stroke of a plunger, and on the return 
stroke the machine is stopped. The plunger is operated by a 
crank and connecting rod, and is provided with a vertically ad- 
justable pressing block. (April 20, 1883). 


2076. Apparatus for Assisting Persons Learning 
to Sing, &c.: G. N.Carozzi, London. [10d. 19 Figs.)— 
Relates to modifications of the instrument described in Specifica- 
tion 3739 of 1876 for controlling the mouth, tongue, and lips of a 
person learning to sing, one object being to render the instrument 
adjustable. (April 24, 1883). 


2077." Vehicles for Road Traction, &c.; E. New- 





man, Burnham, Essex. (2d.)—The body of the vehicle is 
provided with rails which run on wheels on platforms or rests 
carried on endless chains, which, during,traction, run over pulleys 
on opposite sides of the vehicle. (Void, the patentee having 
neglected to file a specification, April 24, 1883). 


2087. Membranes or Media for Eliminating Micro- 
Organisms from Liquids and Gases, &c.: C. D. Abel, 
London. (F. Breyer, Vienna). (8d. 17 Figs.}—The medium 
consists essentially of exceedingly finely divided microliths (pre- 
ferably of talc) supported upon a specially prepared metallic 
gauze. (April 24, 1883). 

2090. Injectors: S. Borland, Manchester. [2d.]— 
This relates to injectors constructed without steam cone spindles, 
and consists partly in dividing the combining cone, or in using 
two cones witha space for overflow between the first and second, 
in addition to the ordinary overflow between the second and dis- 
charging cones. Refers to Specification 2499 of 1880, (April 24, 

883). 


2091. Treatment and Utilisation of Certain Waste 
Materials which have been Used Purifying 
Coal Gas: J. Walker, Leeds, [4d.|—The fouled mixture of 
coke dust and hydrate of lime used in purifying coal gas (as de- 
scribed in Specification 5269 of 1881) is stored in a shed to pro- 
tect it from the weather and is immersed in fresh water and 
agitated. The liquor is then stiffened with flour and is used for 
sizing. The residuum is used asa manure. (April 25, 1883). 


2092.* Wire ata aes toe Spurs, Barbs, or Points, 
and Machinery to Employed in Connection 
therewith: E. A. Brydges, Berlin. (C. Klauke, Miinche- 
berg). {2d.|—The,barbs, spur, or parts provided with sharp points 
are firmly bound or attached to the chief or fencing wire, the 
barbs being cut off, bent to a suitable form, and introduced ina 
loop formed by bending the fencing wire. (April 25, 1883). 


2106. A atus for Moving or Giving Motion to 
Fluids: . Smedley, Live: ol. (C. Smedley, Phila- 
delphia, U.S.A.) [6d. 8 Figs.)—This relates to apparatus in 


which an annular jet of steam or air is caused to induce water or 
other fluid to flow through a pipe. The apparatus is constructed 
with a casing fitted internally with a sliding tubular jet regulator 
actuated by an eccentric or lever secured on a spindle passing 
through the chamber and having a handle. The sliding tube is 
so disposed that an annular steam receptacle, and a straight way 
through for the induced fluid is formed. The tubular jet regulator 
may be constructed with a screw thread. Inducticn openings are 
formed in front of, as well as behind, the annular steam jet, in giv- 
ing motion to air. Twoor more of these apparatus may be com- 
bined so as to act at different points on the fluid current. (April 


26, 1883). 

2108.* Electric Motor Apparatus: M. Kotyra, 
Cardiff. (2d.]}—This is a reciprocating electro-motor ; a series 
of armatures are so arranged in combination with a rod that they 
are successively attracted by the electro-magnets of which there 
are two rows, (April 26, 1883). 


2109. Machines for Combing Cotton, Silk, &c.: 
J. Thompson and T. Barker, Manchester. (6d. 
10 Figs.)}—The object is to comb the fibres by a machine which 
draws or takes a tuft of fibre from the lap or roll, and combs first 
one end and then the other by means of one comb cylinder, and 
three or more pairs of nip-jaws to each combing head, and then 
lays the combed fibre between rollers, which form it intoa fleece or 
sliver. (April 26, 1883). 

2112. P g@ Water and Adapting it for Brew- 
ing: E. M. on, Glasgow. [6d. 2 Figs.}—A somewhat 
larger quantity of lime than the water will dissolve is added to it, 
and air is injected by means of a steam jet; the water is then 
filtered, acids may be added, and carbonic acid is injected, and 
the water again filtered. (April 26, 1883), 


2113.* Cleaning, Beau g, Bleaching, and 
Renovating Sponge: R. F. , J. H. Payne, and 
F. R. ‘Nurthen, London. (2d.)—The sponge is dipped suc- 


cessively in the solutions of the following substances: (1) hypo- 
sulphate of soda, (2) carbonate of soda, 
potash, (4) chloride of sodium, and (5) muriatic acid. (Provisional 
protection not allowed. April 26, 1883). 


2117. Switch Apparatus for Connecting and Dis- 
connecting Electrical Lines for Telegraphic or Tele- 

honic Communication: J. Imray, London. (7. A. 

‘onnolly, Columbia, U.S.A.) [2d.]—The motive power for effect- 
ing the connection is obtained by mechanical means brought into 
operation by electrical appliances. A series of horizontal bars 
form tracks for carriers which make connection between a series 
of vertical bars which cross the horizontal bars. Thus when the 
carrier of one bar is moved along its track and stopped at and in 
contact with the vertical bar of another line, electrical connection 
of these two lines is effected. The vertical bars also carry movable 
carriers. The carriers are operated by opposite rotating screws, 
which traverse all the horizontal bars, and are operated by a 
weight, on the pulley shaft of which is a ratchet wheel engaged 
by the pin on the armature of an electro-magnet. The vertical 
travellers are operated by similar means. (April 26, 1883). 


2118. Electrical Accumulators or Secondary Bat- 
teries: P. Higgs, Leith, N.B. (C. Forbes, Boston, 
Mass., U.S.A.) {(4d.|—The negative electrodes are made of a 
mixture of finely divided lead and graphitoidal carbon (exposed to 
a moist atmosphere to oxidise the lead) with a solution of sugar in 
water, and are preferably in the ferm of plates placed between two 
sheets of very thin perforatedlead. The plates are, either before 
or after being protected by the lead, made the anode in a soluti 





(3) permanganate of | 


| 


or wire projects provided at its free end with one or more prongs, 
and which wire presses down on the upper edge of the globe or 
catches under the collar, and holds it slightly raised while the 
lantern is being lighted. (April 26, 1883). 

2124. Mo and Rea: : W. Mel, 
Cranston, pen a meaning Wood Reaping and Mow- 
ing Co., New York, U.S.A.) (6d. 9 Figs.}—The object is to 
insure the rotation of the gearing from the action of the main 
wheel while moving in the working direction and the freedom of 
the gearing from any backward or reverse motion. Referring to 
Figs. 1, 2,3, a series of pawls A are received at one end in recesses 
B (being simply dropped therein) projecting radially from a collar 
C forming part of acasting having a spur pinion D. The other 
ends of the pawls engage with ratchet teeth formed within a shell 
F, and insure its rotation. Fig. 3 represents the shell F formed to 
receive a chain for operating the gathering reel. Another object is 
to establish the connexion between the main wheel and pinion by a 
throw-over action of a lever, the pinion frame moving about the 
main axle on which the support is mounted. Referring to Figs. 4, 
5, and 6, the main wheel I is mounted loosely on and supports 
the main axle H. An arm J projecting froma crank-plate formed 





on the axle H (Fig, 6) carries the front frame L and back frame R 
by means of a bolt passing through the arm J. The upper part of 
the crank-plate is extended and slotted to receive the pin of a hand 
lever O pivotted to a portion of the back frame R, The pin of the 
hand lever acts as its fulcrum, the frame R being forced to the 
front and moving in a circular direction which lifts the pinion 
D clear of the internal driving teeth of the wheel I. The front 
frame L is also forced in a circular direction towards the back by 
reason of its attachment to the bolt passing through the arm J. 
The front end of the frame L carries a quadrant and lever V, by 
which the angle of the cutters can be set, and by which the inner 
shoe can be lifted. The bevel wheel W is secured to the shell F 
(Figs. 1, 2, and 3), and communicates motion to the pitman X and 
knives. Theknife and finger bars are carried by the front end of 
the back frame, and are steadied by the curved plate a working in 
aslot in thefront frame, the cutter bar being rigidly attached to 
the back frame by an extension piece d, and held by stay rods 
fixed to the back frame and curved plate. (April 26, 1883). 

2128.* Weighting Ap tus: J. Darling, Glas- 
gow. ([2d.)—A weighted ly on one end of a lever is sunk ina 
vessel of water, and the volume out of the water indicates the 
actual weight placed on the scale on the other end and is indicated 
by a pointer on the lever. (April 27, 1883). 

2129.* Manufacture of Decorative Material for 
Walls, &c.: T. J. Palmer, London. (2d.)—The material 
is made of thick layers of pulp as in paper making, the water 
being absorbed by an endless blanket brought on to the top of the 
pulp and the material being embossed by rollers. (April 27, 1883). 


2130. Machines for Manufacturing Straw Wrap- 

or Coverings for Bottles, &c.: O. Wolff, Dres- 

en. (Brothers Giese and Co., Offenbach-on-Main). [10d. 

13 Figs.|—The straw is sewn over acylinder by means of two 

rows of stitches, the sewing mechanism being located in the in- 
terior of the cylinder. (April 27, 1883). 


2131. Cogegies for Bottles, &c.: E. P. Alexander, 
London. (C. Cheswright, Paris), (6d. 7 Figs.|—Relates to the 
manufacture of “ collarette-label-capsules” specially adapted 





of caustic alkali, and the plate is then made the cathode in a bath | 


ofa salt of mercury. The positive electrode consists preferably of 
iron in a solution of sulphate of iron, or an alloy of zinc, lead, and 
antimony in a solution of zinc sulphate acidified with bisulphate 
of potash or free sulphuric acid. The batteries are divided into 
two halves, and provided with a commutator by which the like or 
unlike oa of the two halves can be connected. A hydrometer 
is attached by a cord to an electric switch, and when the bulb sinks 
it pulls the cords, operating the switch and closing the circuit of 
an electric bell. (April 26, 1883). 


2119, Manufacture of Salicylic Acid, Producing 
also Alcoholic Phenates: W. Lloyd Wise, London. 
(W. Hentschel, Dresden). [4d.]—Dipheny] carbonate is decom- 
posed by distillation with sodium hydrate and sodium salicylate 
and phenol are formed ; withsodium hydrate and sodium pheno- 
late, the diphenyl carbonate yields sodium salicylate and phenol, 
whilst with sodium methylate or ethylate there are formed sodium 
salicylate, anisol and phenetol. On heating together the different 
ingredients above in an atmosphere of any indifferent gas, phenols 
distil over, sodium salycylate remains behind, and on adding hy- 
drochloric acid salicylic acid is precipitated. A current of chloro- 
carbonic acid gas is passed into a solution of equivalent quantities 
of phenol and sodium hydrate, diphenyl carbonate being separated, 
(April 26, 1885). 

2121. Lanterns: A.M. Clark, London. (G4. F. Fisher, 
St. John, N.B., Canada). (6d. 2 Figs.|—The lantern is constructed 
with a cylindrical cap above the globe or chimney, which has 
a collar or head at its upper end, and into which cap a spring strip 


| 





for champagne bottles. (April 27, 1883), 


2132. Washing Machines: E. K. Heaps, Ferry- 
bridge, Yorks. (6d. 7 Fiys.|—Pipes having aoe tudes ends 
connected to a tuyere placed in a furnace enter the side or other 
part of the vessel in which the clothes are placed. The roller for 
agitating the clothes is made partly bevelled or angular. Coiled 
springs ing around the axis of the barrel are employed to 
rotate it. (April 27, 1883). 


2136.* Mechanical Musical Instruments: H. J. 
Haddan, London, (W. Spaethe, Gera, Germany). (2d.]— 
The pin barrel or perforated sheets are replaced by a metallic 
sheet provided with elevated linesor dots, the barrels being made 
of asheet of metal fixed on two end discs, and its distance from 
the keys is made adjustable. (April 27, 1883), 


2137.* Gas hting and Regulating Apparatus: 
T. Thorp, Whitefield, Lanc. (2d.)—A central oe supplies 


gas toa hollow perforated cone at its bottom end, the small vertical 
tubes forming the burner being fixed in the base of the cone. A 
cylinder is secured to the inner base of the cone, and is surrounded 
by a casing turned in its lower edge to form a deflector. A gas 
regulator is also described. (April 27, 1883). 


2138, Apparatus for Cutting, Shaping, and Form 
ing the Teeth of Wheels, &c.: H. H. Grierson and T.- 
oO er, Manchester. [6d. 8 Figs.|—Two cutters, each of 
which is mounted upon a separate slide, which may be placed and 
slid parallel toor at an angle to each other, are employed. The 
construction of the machine is fully described and illustrated. 
(April 27, 1883). 
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2140. Velocipedes, &c.: G. J. Stevens and J. 8.Smith, 
don, [6d. 16 Figs.)—This relates toa differential gearing 
consisting of pullies constructed in halves, which are adapted to 
be moved towards or from one another by suitable mechanism, so 
as to increase or diminish the diameter of the grooves of the 
pulleys. (April 27, 1883). 

2142. Apparatus for Cu or Mincing and 
Mixing mal, Men mm and other Substances: 
H. Davidson, To . diesex., [6d. 4 Figs.)— 
An Archimedean screw provided with either sharp or blunt edges 
(according to the material to be minced) is rotated in an appropriate 
vessel. (April 27, 1883). $ 

2144. Finishing or Shearing Textile Fabrics: 
W. P. Thompson, London. (D. C. Sumner, Worcester, 
Mass, U.S.A.) (6d. 24 Figs,)—Relates to the shearing mechanism, 
the cutting sections of the cylinder being formed as independent 
supported teeth or short sections which are removable; to 

hanism for producing transverse lines on the fabrics, and to a 
fabric ornamented with a peculiar class of patterns. (April 27, 
1883). 





2145. Sewing Machines: A. J. Boult, London. (J. 
H. Whitney, Brooklyn, U.S.A.) [6d. 10 Figs.J}—The fly-wheel 
stud is secured to aspring supported slide block. The machine is 
supported in spring bearings, a . of leather being inserted 
between the bearings and the table, The needle arm carrying the 
needle bar is weighted to balance it, Other details are de- 
scribed. (April 27, 1883). 

2146.* Balances and Weighing Machines: C. H. 
Bartiett, Bristol. (2d.}—The balance, which is of that kind 
in which the object to be weighed is counterpoised by a constant 
weight slid along a graduated beam, is provided with two inde- 
pendent graduated arms each having its own weight, the one 
weighing, say, the pounds and the other the ounces. (April 27, 
1883), 


2149.* Distilling Shale and other Minerals to Obtain 

ils, &c.: W. Crossley, Glasgow. (2d.]—The chamber in 
which the distribution is effected is heated by means of super- 
heated steam passed through and amongst the shale. (April 28, 
883). 


2150. Manufacture of Brussels and Tapestry Car- 
pets, &c.: J. W. Walker, Kidderminster. [4d. 2 Figs.) 
—tThe flat wire upon which the pile is laid in the process of manu- 
facture is formed with a twist at its end near the bowl so as to 
throw it into a sloping position, and thus each row of a pile is 
laid sloping over the adjoining one. (April 28, 1883). 


2152.* Incandescence Electric Lamps: L. G. B. 
Arrighi, London. {2d.)—The metallic conductors are fused 
into the upper end of a glass tube, which at its lower end is turned 
outwards to overlap the end of the neck of the globe to which it is 
fused, the interior diameter of the neck of the globe being equal 
to the external diameter of the tube. The filament is in the form of 
a helix, the upper extremity being turned downwards through the 
the centre of the helix. (April 28, 1883). 


54.* Fire Escape: A. Messerli, Zurich, Switz. 
{2d.]--Comprises a flexible ladder wound upon a drum inclosed ir 
a casing secured to the floor or wall beneath the window inside a 
room. On removing the cover an electric alarm circuit may be 
arranged to be completed. (April 28, 1883). 


2155. Baling Presses: J. Watson, London. [10d. 19 
Figs.|—Relates to presses in which the material receives a pre- 
liminary pressure by one or more rams and then a final pressure 
by one or more other rams. The press is constructed in two sets 
of boxes, each mounted upon a separate column, around which it 
can be revolved. The boxes of one set come in turn above the 
preparatory ram, while the boxes of the other set comes in turn 
first above the preparatory ram, and then above the finishing ram. 
(April 28, 1883). 

2156. Construction and Manufacture of Electrical 
and other Measuring Instruments: W. E. Ayrton 
and J. Perry, London. (8d. 20 Figs.|—The bobbin of the 
current meters on which the coil is wound is attached to the pole- 
pieces of the permanent magnet in such a way that after the in- 
strument has been coiled and fitted the position of the magnetic 
axis of the coil can be adjusted. Fig. 1 shows bolts passing 
through slotted holes in the bobbin A and secured underneath to 
the case of the instrument by nuts, the dial having to be re- 
moved to make the adjustment. Figs. 2 and 3 show the bobbin A 
screwed to a bridge B, in the centre of which isa hole in which fits 
a boss cast on apiece of brass C screwed to the pole-pieces of the 
magnet, the bobbins being adjusted and clamped in any position by 
ascrew ¢ passing through a slotted hole on the bridge B and 
screwed into the brassC. In order that the angular deflections of 
the needles shall be proportional to the quantities being measured, 
the positions of the pieces of soft iron in the magnetic field pro- 
duced by the coil are made adjustable. As shown, soft iron screws 
F lie parallel tothe axis of the bobbin and can be screwed nearer 
to or further from the needle. The bobbin is also inclosed in a 
ring of soft iron. The needle may be controlled by a spring instead 
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of by the permanent magnet. The pole-pieces of the permanent 
magnet, where such is used, are made adjustable, the whole piece 
being movable or the adjustment being effected by screws screw- 
ing into the pole-pieces. Or the permanent magnet may be moy- 
able relatively to its pole-pieces. The permanent magnet is pro- 
vided with a keeper a withdrawable by a motion at. right angles to 
the face of the instrument. In order to attach the needle to the 
spindle a piece of brass curved on its upper surface is soldered to 
the spindle, and the pointer, which has a corrugation all along its 
length, is firmly caught between this piece and a loose piece screwed 
to it. The needle fits the centre of the bobbin A and the spindle 
to which the needle is firmly fixed works in jewel holes one at the 
bottom of and the other above the bobbin, the jewels being secured 
in bridge-pieces at right angles to the axis of the bobbins; the 
needle can thus be removed without unwinding the bobbin. 
The pole-pieces may be made concave to the needle, so as to 
obtain the ‘‘ proportional law” without winding coils on the bobbin 
near the needle. The commutator is shown at the upper part of 
Figs. 2 and 3, the strips of brass through which the contacts are 
made at the two sides of the cylindrical part R passing from the 
under side of thecasing. In another form of current meter, a strip 








of elastic material such as brass iy rectangular or elliptical 
i 


in section) is coiled round a cylindrical or conical core, the angle 
of the spiral being about 45 deg. One end of this spring is fixed to 
the casing and the other end is fixed to a soft iron tube fixed 
to a spindle mounted so that it can move endwise and can 
rotate. If now a force be png: to lengthen the spring, it is 
known to mathematicians that there is a tendency to relative 
rotation between the ends ; therefore, one end of the spring being 
fixed, the other end rotates, carrying with it the spindle, to which 
a pointer is attached. The soft iron tube to which the spring is 
attached is situated within an e)zctro-magnet having a tubular 
core, one end of which is of soft cron and the other of brass. The 
coils are wound on this tube, and are surrounded by a soft iron 
tube joined to the inner tube by soft iron end plates. A plug 
screwing into the end plate and brass tube forms an adjustable 

le-piece, serving, when the current is passing, to attract the soft 
iron tube to which the spring is attached, and thus causing the 
spindle to rotate. A slight elongation is accompanied by a large 
rotation. The spring may be formed of iron, the iron tube being 
dispensed with, or it may be inclosed in the iron tube. This 
spring may be used for other pier such as spring balances, 
&c. In measuring the small deflection of a needle or coil by a 
beam of light, a mirror is fixed to the needle or coil, and in front 
of this mirror at a convenient angle is fixed a white object or mark, 
which is seen after two or more reflections by the observer. Be- 
yond the edge of the fixed mirror is fixed a scale at such a distance 
and of such a curvature that the virtual image of the object is 
always on some part of the scale, and it isalways seen in its proper 
position relatively to the scale. (April 28, 1883). 


2158. Steam Coo Apparatus: E. A. Brydges, 
London, (D. Grove, Berlin). (6d. 3 Figs.}—Each cooking 
vessel is arranged in a heated vessel which is fed steam from a 
steam generator. Each cooking vessel can be cut off so as to be 
no longer heated. (April 28, 1883). 

2159.* Automatic Electric, Magnetic, Galvanic, 
and Mechanical Indicators for Recording the Direc- 
tion and Speed of the Engines, and the Height of 
the Water in each of the e Wells of aS . 
ship or such-like Vessel: C. Stout and C. H. Hil 
coat, Liverpool, (2d.)—A frame, which ismovable in a direc- 
tion parallel to the engine shaft, is kept in one or other of its 
extreme positions by means ofa pointer secured to it and passing 
in one or two Y shaped grooves in the engine shaft, which grooves 
are connected by a screw thread. According to the direction of 
rotation of the engine, one or two rows of contact points fixed to 
the engine shaft makes contact with one of two flexible spring arms 
attached to the frame, and completes an electric circuit through 
the recording apparatus. To record the height of water, a float 
attached to a rod provided with projections acting upon spring 
contacts, slides in a vertical tube in the bilge wells. (April 28, 
1883). 


2161. Construction of Small-Bore Rifle Tubes: 
R. Morris, Blackheath, Kent. (2d.]—The tube of the rifle 
described in Specification 1773 of 1881 is bored for some distance 
down toa calibre larger than the desired bore, and for the rest of 
its length to the desired bore. A second tube is shrunk into the 
enlarged part of the bore. (April 28, 1883). 


2163. Tackle or fogemie for menting: H. John- 
son, West Bromwich, Staff. (6d. 20 Figs.|—-Relates to the 
construction of the apparatus by which the wire ropes are con- 
nected to the tubes, wagons, or vehicles to be hauled. (April 28, 
1883) 


2164.* Apparatus for Checking Cash Receipts in 
Public Vehicles. &c.: H. Lyon, London. (2d,)—‘‘Is 
composed of a casing within which a number of spindles are fitted, 
but with circulat tablets P omsrway J to enable the spindle to be 
turned half round in ene direction only, the tablets being marked 
with numerals indicating the amount paid to the conductor.” 
(April 28, 1883). 

2165.* Apparatus for the fee lication of Gas to 
Cooking, &c.: W. Flint, Sheffi (2d.]—Relates to the 
combination of an ordinary cooking stove with a set of gas burners, 
so that itcan be heated by an ordinary fire or coal gas. The front or 
door may be fitted with a sheet of glass. A set of water pipes to 
heat water may be arranged in combination with the oven. (April 


2166.* Lubricators Particularly Applicable to 
Motor Engines: C. H. Andrew, Stockpers. (2d.}—The 
oil vessel is attached to a smaller chamber provided with a valve or 
valves at the lower part near where it screws into the engine 
cylinder. (Void, the patentee having lected to file a specifica- 
tion. April 28, 1883). 

2167. Manufacture of Sugar: W. R. Lake, London, 
J. H. Ross, Buffalo, N.Y., U.S.A.) [4d.]—A solution of grape 
sugar is prepared at a low temperature which is then increased 
until the grape sugar is melted and then permitted to cool and 
erystallise, (April 28, 1883). 


2168. Rollers of Machines for ion Textile 
Materials: W. R. Lake, London. (£. Mehl, Augsburg, 
praheinne 4 (6d. 3 Figs.]—The rollers of a spinning machine are 
arranged out of line with each other. (April 28, 1883). 


2170. Fastenings for C e-Doors and Handles 
for Operating the Same: J. wards, London, (2d.] 
—Relates to two bolt locks, the bolts being operated by spiral 

rings. The shank part of the handles are made of iron or steel, 
and the handle part, of a superior metal, is fixed to the shank by 
rivets. The door is secured in any position by a curved iron plate, 
to the end of which are attached india-rubber springs, and which 
can be fixed in any position. (April 80, 1883). 


2171. Stopper for Bottles and Jars: J. Jackson, 
London. {6d. 3 Figs.|—A cap is forced on the bottle, and a 
conical rubber plug contained in the cap isforced by a spiral spring 
into the mouth, the cap grasping the ledge around the mouth of 
— being formed as an oblong shaped spring. (April 30, 
1883), 


2174.* Rolling Cylinders of Iron or Steel, &c.: 
B. Walker, Leeds. (2d.)—The weldless cylinders of iron or 
steel of comparatively large diameter are manufactured with the 
metal worked or extended lengthwise of the cylinder by a rolling 
operation, as well as being worked circumferentially by another 
rolling operation. (Void, the patentee having neglected to filea 
specification. April 30, 1883). 

2175. Steam Boilers: S. Pitt, Surrey. (L. Schutte, 
Philadelphia). (6d. 4 Figs.|—The boiler consists of a series of 











inclined tubes B arranged in vertical seriesand provided with caps 
at each end. The caps of each end of a series are connected (as 
shown in the illustration) by short tubes D threaded in reverse 
directions at their ends and of reduced diameter. The lowermost 
tube D is connected at its rear end with a mud drum, and the upper 
tube is connected at its forward end to a manifold which is con- 
nected to a series of drums, the rear ends of which are connected 
by vertical pipes to the mud drum. The superheater consists of 
inclined tubes arranged below the inclined tubes B, and connected 
at one end to the steam drum, and at the other to the steam dis- 
charge pipe. The guperheater can be made, by meansof valves, to 
act as an additional generative section. The lowermost tube B is 
fitted with removable covers as shown, and with a plug R to allow 
of the passage of a rod up the tubes D. . (April 30, 1883). 


2176. Stop: Bottles for Con’ Aerated 
or Gaseous Liquids: R. J. Seana, ord, Kent, 
(6d. 11 Figs.]—The vulcanite ring is first reduced in diameter so 
that it can be into the neck of a bottle, and is then heated 
so that it will expand and become tightly fitted in the interior of 
the neck. The seating is fixed against a shoulder in the neck, or 
=_— is formed by means of two vulcanite rings. (April 30, 


2378. Manufacture of Buttons: W. W: haus, 
London. (C. Umbeck, Barmen, Germany). (6d. 11 Figs.|— 
A disc of nickel is provided with holes, and is somewhat larger 
than a disc of linen, and the outer edge of the disc being turned 
over the edge of a dished ring forming the back of the button. 
(April 30, 1883). 


2179.* Valve Discs: J. G. G. E. Bischoff, Hambur 
Germany. (2d.)—The discs are manufactured by uniting id 
or more layers of a web, tress-work, or felt made of cotton, linen, 
or E poy by stitching so as to produce concentric 8 thereon, 
and are protected by impregnation with linseed oil or varnish, 
(April 30, 1883). 


2180.* Apparatus for Pastening or Supportin 
Neckties, .: V. Vyse,London. (/". Smiley, San , ad 
cisco, U.S.A.) [2d.]—A metal loop is hinged to the lower back 
edge of the stiffener, and is provided with spring wires within, 
which grasp the shank of the button. (April 30, 1883). 


2181. Method of andA atus for Treating Tex- 
tile Materials with Li ulds or Gases: H.J. Haddan, 
London. (0. Obermaier, Lambrecht, Bavaria.) (6d. 6 Figs.|— 
A continuous current of liquid is forced through a perforated 
upright pipe placed inside a | pene gone receptacle in which the 
material to be treated is placed and pressed at will, and which re- 
ceptacle is placed in atank from the bottom of which the pump 
draws, thus effecting a continuous circulation. The materials are 
dried by means of a tubular boiler, which receives the air from a 
fan, the air passing first into an innercylinder. (April 30, 1883). 


2182.* Drills for Grainand other Seed: G. W. von 
Na Berlin. (C. Gindler Salzgitter, Hanover). {2d.]— 
The lower part of the hopper is fixed, and is provided with a steel 
centre which serves to receive the revolving hopper provided with 
& Spring fixed to one end thereof, and guided in a recess for ad- 
justing its position. The back wall of the lower part is two-thirds 
lower than the front wall, and the back wall of the upper hopper 
is provided witha triangular flap. (April 30, 1883). 


2183." Treadles for Bicyles, Lathes, Sewing Ma- 
chines, &c.: H. H. Lake, London. (/. S. Wilson, Vienna). 
{2d.}—Two hollow loose pulleys are arranged on the shaft to be 
driven, and each — contains a ratchet wheel fixed to the shaft, 
and carriesa pawl gearing with the ratchet wheel. The power is 
applied to each pulley by a chain or strap attached toa treadle 
lever. (April 30, 1883). 


2185. Manufacture of Incandescent Lampe, &c. 
W. Crookes, London. [é6d, 20 Figs.)}—The filament is 
mounted in the first place upon its permanent ——. and is 
then — with this support in a vessel from which the air can 
be exhausted, and to which vapour can be admitted, and where 
the filament is rendered i t. The lamp bulb is made in 
two parts, the filament being mounted on the one part, and in- 
closed in the chamber described in Specifications 3799 of 1881, and 
4238 of 1882, to adjust its conductivity, the terminals of con- 
ductors being fixed to the fixed terminals in the chamber. The 
two parts of the lamp are then brought together and fused, and 
the lamp is exhausted and sealed as usual. The lamp is then 
finished in a small machine, where its neck is set with plaster into 
a wooden cup, the conductors passing through holes in the 
bottom. The projection on the neck of the lamp left where the 
connection with the air pump is made is loosely enveloped with 
paper to prevent contact between it and the plaster, and is re- 
ceived in a cavity bin the cup bottom. The terminals c are then 
screwed down on to the conductors, which are twisted round their 
shanks. In Fig. 2 the cup is partly of brass. The lamp foot is 








screwed into a socket, its terminals coming against horn-like 
springs, each in the shape of a segment of, say, one-third of a 
circular annulus bent upwards from the base to which one end is 
fixed. Or the lamp may be suspended from a button of insulating 
material provided with two metal springs connected to the leads 
and entering holes in the lamp terminals. The lamp may be sus- 
pended directly from conductors passing to the ceiling, and 
secured to the lamp terminals by small levers having cam-shaped 
ends working in a slot in the terminal. The conductors are laid 
in mouldings along the ceiling, having removable caps, and 
connected to pieces of metal on the side of an insulating cylin- 
drical boss extending out from the centre of the rosette. The 
conductors from which the lamps hang have their ends inserted 
into holes in the metal pieces, and a ring or slider is drawn over 
them. Forside wall connections, two se te metal studs are 
each provided with a slider securing the conductors into a hole in 
the side of the stud. Each circuit is completed through a switch 
consisting of two bent conductors fixed to a wooden base. One 
bent conductor is depressed, and an eye on the other part engages 
with an arm on the first part. When the part having the eye is 
depressed by means of a button, the eye is removed and the arm 
springs back, breaking the circuit. (April 30, 1883). 

2186. Protecting or Preventing Fraudulent Inter- 
ference with the Contents of Bottles, &c.: E. P. 
Alexander, London. (C. Cheswright, Paris). (6d. 1 Fig.J— 
A cage encircles the bottle, a perforated or b ipave capsule covers 
the neck of §the bottle, and a cup or second capsule covers the 
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bottom of the bottle. The cage and capsules or discs are securely 
united together. (April 30, 1883). 

2187." Automatic Checking or Stopping Devices 
or Apparatus for Use on "Railways: E. C. M. V. 
Berghe, Upper Norwood, Surrey. (2d.]—A rod termi- 
nating in a pulley depends from the engine and rides upon a 
poses rail operated from the signal-box, and so completes an 
electric circuit and excites an electro-magnet, which attracts its 
armature, shuts off steam, and applies the brakes. (April 30, 1883). 


Hides of Animas, is ko; J. Palmer, London. {id.)— 

0! C.: Je er, mdon. [4d.)— 
The ee ons =— ternately to the action of water and of 
air. (May 1, 1883, 


2189. Electric Telephones: H. J. Allison, London. 
(J. H. Robertson, Brooklyn, U.S.A.) (6d. 8 Figs.|—This relates 
to that class of electric telephone transmitters in which the electric 
current passes through the electrodes that are loosely in contact. 
Magnetism is employed instead of a spring or weight to produce 
contact pressure of the electrodes, and means are provided for 
adjusting the magnetic force. A piece of iron is attached to the 
free electrode D (preferably of carbon), and the permanent magnet 
G is so arranged that it attracts this iron piece and causes the 
electrode D to be pressed into contact with the fixed electrode. 








The force of the magnet G is varied by means of a keeper I placed 
upon the magnet and held there by the attraction, the force being 
varied according to the position of the keeper. The diaphragm is 
supported near its perimeter at several separate points instead of 
by its entire perimeter. The fixed electrode is connected to the 
diaphragm by an elastic connection. The electrode consists of a 
stud or pin of carbon having a pointed end which projects through 
acentral opening in an india-rubber or other suitable elastic disc 
which is secured to the centre of the diaphragm by cement, the 
point just touching the diaphragm. (May 1, 1883). 


2191." Adjustable Saddles for Velocipedes: E. 
Burstow, Ho Sussex, (2d.]—A plate, from which 
project two vertical bars on which slide two horizontal bars with 
screw and nuts by which they can be clamped, is attached to the 
underside of the saddle, the object being to give vertical and 
horizontal adjustments. (May 1, 1883). 


2192. Gas Bngines, and Regulating the Explosive 
Charges thereof: P.M. Justice, London. (W. FE. Hale, 
Chicago, Ill., U.S.A.) [ls. 2d. 20 Figs.]—‘‘ Consists first in the 
method and means of securing the greatest explosive effect re- 
sulting from the ignition of a highly combustible mixture of gas 
and air; second, of certain improvements in gas"engines in which 
the mixture of air and gas is compressed in the working cylinder 
and therein exploded; third, in certain improvement in gas 
engines in which the ‘charge’ is compressed in a cylinder 
separate from the working cylinder,” and in minor details. (May 
1, 1883 


2196." Manufacture of Embossing Rollers: O. 
Imray,London, (N. L. Cochenand T. Y. Brown, Brooklyn, 
and G. B. Walton, New York, U.S.A.) (2d.}—The leather is pre- 
pared for receiving the deposit of copper and is cut into a strip 
and wound helically on the periphery of a cylinder, bound tightly 
thereon and coated externally with gutta-percha or paraffine. 
The cylinder is then withdrawn, a coiled electrode is introduced 
into the interior of the leather shell, and the whole immersed in 
an electrolytic bath, and the leather is afterwards removed from 
the deposited metal, the metal shell being bored out. (May 1, 1883). 


2198,* Incandescent Electric Lamps: F. Wright 
and M. W. W. Mackie, London. (2d.|—Suitable carbon- 
aceous matter of great density is formed into a double helical 
shape by winding upon a cylindrical meta] mould, and is set to 
shape by steam or heat and carbonised. The straight ends of the 
filaments are inserted in platinum spirals on the ends of the 
conductors separated from each other bya bead of glass. Good 
contact is made by applying bichloride of platinum, and heating in 
coal gas, or by applying a carbonaceous paste. The filament is 
then immersed in a bath of hydrocarbon spirit oil or gas, and 
raised to a white heat. The filaments are inserted in the bulbs as 
described in Specification 1033 of 1882. (May 1, 1883), 


2199. Materials for Making Cements, capable also 
of being Used for other Purposes: T. Smith, Sun- 
bury, Middlesex. (4d.)—Consists of a mixture of the scrap- 
ings or sweepings of macadamised roads and chalk and coke with 
sulphur or brimstone. (May 1, 1883). 


Knitting Machines: J. Higham, Newton 
Heath, Lanc. (10d. 30 Figs.)}—The cam cylinder and bed 
whereon the needles have hitherto been supported are dispensed 
with, the needles being supported by means of jacks made to fit 
the cylinder and work in the ordinary needle grooves, the part 
holding the needles being hinged at its base. The needle slotsare 
only carried to within, say, an inch of the top, and small pieces of 
brass secured in place by brazing, are substituted for the “‘ posts.” 
A clasp ring prevents the needles falling outwards from the ey- 
linder. In forming the dials a plain surface is left around the 
edge, sufficiently deep to allow of the longest needle being made, 
The cylinder can be depressed by means of a screw lever for regu- 
lating the lengths of the loops. Relates also to a ribbing attach- 
ment. (May 1, 1883). 


2203.* Candles: G. H. Kirk, Philadelphia, U.S.A. 
[2d.]—The wick of the candle is combined with a suitable com- 
bustible material which will kindle by friction, the wick being 
prepared by being dipped therein, or a match is located within 
or contiguous to the wick. (May 1, 1883). 


2208.* Self-Actirg Flushing Apparatus: E. R. 
Palmer, Beckenham, Kent. [2d.)—Consists in a combina- 
tion of a flushing tank with a hydraulic sealed syphon flushing 

ipe and aself-acting ball tap, which is so arranged that when the 
ever is down the supply is reduced to a minimum and the flow is 
gradually increased as the ball rises. (May 1, 1883). 


2210. Dynamo-Electric and Electro-Dynamic Ma- 
chines, &c.: Sir W. Siemens, London. [8d. 7 Figs.J— 
A coiled armature of any known construction having a non- 
magnetic core is surrounded by a stationary coil arranged as a 





meridian to the armature. If the machine be provided with a 
resistance such as a flyer or vanes revolving in a liquid and be 
geared to a counter, it may be employed as an electric power 
meter. This invention is fully illustrated and described on 
another page of our issue. (May 1, 1883). 


2211.* Apparatus for Making Infusions of Coffee, 
&c.: W. P. Thompson, Liverpool. (/. C. Grant, New York, 
U.S.A.) [2d.]—Steam or hot water is sed through a fresh 
charge of the material foreach cupful. The apparatus comprises 
a hot water vessel, a faucet, and an infuser. (May 1, 1883). 


2214, Ye to be Used in Connection with 
Electrical ulators for Regulating the Amount 
of Energy thereof: C. A. A. Capito, Blackheath, 
Kent. (6d. 4 Figs.|—A voltameter, consisting of two zinc plates 
immersed in a saturated solution of sulphate of zine or of other 
suitable construction, has one of its plates movable in guides and 
attached to a spring balance provided with two contact pieces, by 
which a circuit is closed to one of two electro-magnets. The 

inter of the balance and the two conductors coming from the 

amps and going to the generators are electrically connected with 

the movable zinc plate. The negative pole of the accumulators is 
connected with the stationary zinc plate, and the conductors com- 
ing from the generator and going to the lamps are both connected 
to the positive pole of the accumulator. Between the two magnets 
is a switch, and when the movable part is attracted by one magnet 
the main circuit from the g tor is completed, and when 
attracted by the other this circuit is broken. Other slightly modi- 
fied arrangements are described, the principle being the same. 
(May 1, 1883). 


2215. Appliances for Obtaining Motive Power: G. 
Asher and L, L’Hollier, Birming . [4d. 1 Fig.]—The 
inventor states that, by turning a handle provided with a nut 
working on a screw, and thus forcing a bell-mouthed piece against 
the outer ends of levers projecting tangentially from the hub of a 
driving wheel, the wheel will be forced to revolve so long as the 
pressure is maintained. (May 1, 1883). 


2216. anne Horn and Bone Strips Suit- 
able for Stiffening Dresses and Corsets: H. A, 
Lyman, London. (W. A. Nettleton, Bridgeport, Conn., 
U.S.A.) [6d. » Figs.J)—Claims: The conversion of waste or short 
strips of whalebone into a continuous strip by means of a machine 
consisting of a braiding apparatus situate between a pair of feeding 
and a pair of delivery rollers, the feeding rollers taking the strips 
from between a pair of guiding springs and passing the strips to 
and through a guide box, which presses the strips firmly together 
preparatory to their receiving binding threads from the rev olving 
bobbins of the braiding apparatus, and the delivery rollers leading 
the continuous strip out of the machine. (May 1, 1883). 


Apparatus for Rxtingushing Fire in Ships, 

c.: W.R. Lake, London. (W. H. Thompson, New York, 

U.S.A.) [6d. 11 Figs.|—Comprises an arrangement of pipes lead- 

ing into the holds or below decks, whereby a volume of steam or 

steam and carbonic acid gas, is blown into holds where the fire 
exists. (May 1, 1883), 


2223. Oil Lamps to be Used where there are Cur- 
rents of Air Prodnced by Punkahs or otherwise: J. 

e, Glasgow, and T. th, Birmingham. [6d. 
1 Fig.|—This relates to the construction of the parts for the inlet of 
air and for the outlet of the products of combustion. (May 2, 1883). 


2225. Weaving Carpets and other Pile Fabrics 
and Apparatus Connected therewith : E. Crossley 
and R. Cochrane, Halifax. [6d. 4 Figs.|—Deep wires, 
having cutting blades or edges at the side, and made with guides 
to hold the pile warp fast when weaving until jt- has been cut by 
the knife and allowing the insertion and withdrawal of the wires 
without injury to the cutting edges, are employed. {May 2, 1883). 


2230. Sqpeentne for Cleaning the Bowls and 
Stems of Tobacco Pipes: H. Emery, Burslem, Staff. 
[2d.]}—A mixture of charcoal and saltpetre in the form of an in- 
verted cone is coated with a frictional igniting composition, and 
is secured toa cap of cork, wood, or other substance. The mix- 
ture is ignited and thrust firmly into the bowl of the pipe. 
(May 2, 1883). 


2236. Manufacture of Coach and Castine Axles, 
and in the Flaps Attached thereto: J. Rigby and 
I. M. Morgan, Walsall, Staff. (6d. 12 Figs.]—The cranks 
are formed by taking an iron bar with a projection at the points 
where the cranks are to be and forcing these projecting portions 
into asuitable die. A tool or die is channelled or sunk out to receive 
the axle when laid across it having at each side of the channel a 
recess of the form required for the flap or sealing which is to be 
attached, the flaps being forced into these recesses. (May 2, 1883). 


2243. Manufacture of Nickel and of Cobalt, and of 

Alloys of either of these Metals with Iron: A. M 

London. (La Société Anonyme dite “ Fonderie de 

Nickel et Métaux Blanes,” Paris, (4d.]—Metallic nickel or cobalt 

ismelted in the same crucible with cyanide or ferro-cyanide of 

potassium in the presence of an oxide of manganese, with, if re- 
quired, an addition of iron. (May 2, 1883). 

2250. Dynamo-Electric Machines: 0. W: 
Liverpool. [6d. 7 Figs.|—Ring-shaped armatures are caused 
to rotate in magnetic fields formed by four magnetic poles so 
arranged that the two north and two south poles act together and 
allow of the circle of magnetism being complete at any ba omy of 
the ring. Fig. 1 is an elevation partly in section, and Fig. 2 a 
plan also partly in section. The tworingsab are coiled in opposite 
directions and secured concentrically to arms formed in two pieces 
and carried by the shaft d. The field magnets f are secured to 
the frame, and have poles N.S. N.S. The magnets are arranged 
in pairs on each side of the shaft. Two commutators h h are pro- 
vided. In a modification two outer and two inner rings are 
employed, or one outer and two inner rings may be employed. 
In another arrangement the poles of the field magnets are arranged 











between the concentric armature rings and also on the inner side 
of the inner ring and outer side of the outer ring. (May 3, 1883). 


2253. Galvanic Batteries: J. Lea, London. [éd. 
4 Figs.]—As applied toa bichromate of potash battery, the trough 
is made of vulcanite divided into cells by means of plates of vul- 
canite, to one side of each of which a carbon plate has been secured 





before covering the vulcanite. Before securing the vulcanite plates 
in the trough, a portion of each at the lower end is cut away to 
expose the inner side of the carbon plate at that point. Each of 
the cells is divided by a porous partition and a zinc plate, anda 
small quantity of mercury is placed between the porous partition 
and the vulcanite partition, having the carbon on its outer side. 
The mercury forms the connection between the pairs of zinc and 


























carbon plates. To make the connection at the zine end, an insu- 
lated wire is bared, and its end immersed in the mercury, and at 
the carbon end a piece of platinum is screwed to the carbon 

1 ent, and cc ted to a conductor to form the other terminal. 
The illustration clearly shows the construction of the battery : ais 
the vulcanite trough placed within a wooden case, a! a2 are the 
vulcanite plates dividing the trough, ¢ ¢ are the carbon plates, 
dd the porous partitions, e e the zinc plates, and f the mercury. 
In another arrangement, the carbon plates are suspended from a 
good conductor coated with platinum, and the part of the con- 
ductor in contact with the carbon only is coated with platinum, 
and the part in contact with liquid with insulating material. The 
zinc plates rest on a strip’of an amalgamated zinc, contact being 
insured by means of loose mercury. (May 3, 1883). 


2259. Manufacture of Oxide of Strontium and 
Hyposulphite of the Alkalies: . M y, West 

am, Essex. (2d.]—The sulphate is first deoxidised ; the sul- 
phide thus formed is mixed to a thin paste with water to which is 
porn caustic soda or potash and boiled with steam. (May 3, 





Manufacture of Boxes or Barrels to Contain 
Dry Goods and Machines for Making such Boxes or 
Barrels: G. D. Terry, London. (6d. 7 Figs.|—Relates 
to the manufacture of cylindrical barrels, whereof the body portion 
is constructed of a circumferential sheet of wood bent to the cylin- 
drical form and overlapped upon itself. (May 3, 1383). 


2267.* Mowers: A Barham, Anerley,Surrey. [2d.] 
—Comprises of a rotating horizontal circular cutter on a vertical 


shaft. (May 4, 1883). 
2276.* Construction of Ships, &c.: G. Weston, 
Sheffield. (2d.)—The floating portions of the vessels are con- 


structed of a seriesof iron tubes held fast in position by girders 
placed crosswise. (May 4, 1883). 


2283. Cleaners for the Tubes and other Portions 
of Feeding Bottles, &c.: F. Cook, London. (6d. 7 Figs.] 
—The cleaners are formed of twisted wire, andatone end have a 
plate or disc having a hole through it to allow the air to pass as 
the disc is drawn through the flexible tube to be cleaned. A few 
threads are twisted in near the other end. (May 4, 1883). 


2293, Compound for Rendering Textile Fabrics, 
Wood, &c., Fireproof: H. J. Haddan, London. (J. 
Gimenez and J. Yrigoyen, Pamplona, Spain). [2d.}—The bark 
of ironwood and sea salt are added to pure water and left to 
macerate, after which the liquid is decanted. Sulphate of zinc, 
alum, sal-ammoniac, and fish glue are added to the liquid, which is 
then heated, and when cool sieved. (May 5, 1883). 


2300. Manufacture of Alpha and Beta Naphtol: I. 
Levinstein, Manchester. [4d.)—The sodium salts of the 
sulpho acids of naphtalene are fused with caustic soda and the 
mass allowed to settle, when the two substances will separate from 
each other. The top, consisting principally of naphtolate of soda, 
is treated in the usual way. (May 7, 1883). 


2343. Packing for Pipe and other Joints: E. 
Marechal, Liege, Belgium. (2d.)—Consists of a mixture of 
= white lead, cow hair, and purified linseed oil. (May 8, 


3039. Fan Wheels: W. Schmolz, San Francisco. 
{4d. 3 Figs.]—The rim is bent into a truncated conical form and 
the blades which radiate from the hub are set at an angle to the 
plane of revolutions and are formed of smooth metal. An interior 
rim, also of truncated conical form, is set midway between the 
hub and outer rim, the apexes of the two cones coinciding. 
Sheet metal plates are set between the blades and rims at an angle 
of 45 deg. (June 19, 1883), 


3733. Type Matrice Machine: M. H. Dement, Lon- 
don. [6d. 12 Figs.)—The object is to provide mechanism for 
making type indentations or embossments in or upon strips or 
sheets of paper or other material from which material metallic or 
other casts can be taken. The mechanism comprises a series 
of types operating in connection with a revolving cylinder con- 
taining a series of sliding rods and hammers which bring the 
paper and type in contact by means of cams. One cam brings the 
hammer in position to pass upon a second cam which causes the 
contact, a third cam breaks the contact, and a fourth returns 
the hammer to its resting position. The type are set radially in a 
wheel or cuton the faces of bars. (July 31, 1883). 


3734. Agpensine for Putting Stereo Line 
Strips in Column or a Form and Jus g and 
Securing the Same: M. Dement, London. (8d. 20 


Figs]—Consists generally of an apparatus by means of which type 
bars may be broken in pieces of any desired length and put in 
page or column form to be printed from or again stereotyped. 
(July 31, 1883). 


4136. Electric Railways, &c.: S. Pitt, Sutton, Sur- 
rey (L. Daft, Greenville, N.J., U.S.A.) (6d. 11 Figs.}—Re- 
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ferring to the illustrations, the current of electricity is conveyed 
from a separate conductor C laid between the rails to the dynamo 
motor A by means of a wheel E forced against the conductor by a 
spring. Brushes placed on either side of the wheel clear the rail 
or conductor before the wheel comes in contact with it, In order 
to run a number of trains upon the same section, a number of in- 
dependent parallel conductors are arranged between the rails, and 
the wheel E can be adjusted laterally to bear on any conductor at 
pleasure. The driving wheels are coupled together and between 
them traction magnets F are conauel, which draw the driving 
wheels tightly against the track. A coil surrounds the iron axis 
of the wheels, and an iron brake is provided, and when the 
wheels are magnetised, the iron brake is drawn in contact there- 
with against the resistance of a spring. If the rails form the con- 
ductors, a copper conductor is d in the iron of the rails so 
that the wearing surface shall be of iron. (August 28, 1883). 


4137. Electric Railways: S. Pitt, Sutton, Surrey. 
(L. Dajt, Greenville, N.J., U.S.A.) [4d. 4 Figs.|—The armature 
of the dynamo motor is made of larger diameter than that of the 
driving wheel, the object being to dispense with gearing. The 
track has a depression between the rails, which allows of the pas- 
sage of the armature. (August 28, 1883). 

4177. Dynamo-Electric Machines: H. H. Lake, 
London. (G. W. Fuller, Norwich, Conn, U.S.A.) [4d. 4 Figs.) 
—This relates to the construction of the armatures of machines 
in which the induction coils traverse longitudinally the interier 
and exterior surfaces ofa hollow cylindrical core. The core is 
constructed of one or more spirals which can be inserted, by screw- 
ing, into induction coils previously wound in the form of oblong 
links. When two or morespirals are employed their convolutions 
are respectively interplaced. The convolutions of the spirals are 
prevented from making contact with each other by means of 
tablets. of insulating material situated in those parts which are 
between thecoils. The armature shaft is inserted through the 
hubs of star-shaped heads, which are clamped in position by means 
of bolts extending from one head to the other, and inserted in the 
radial arms of the head. Laterally projecting arms near the ends of 
the radial arms afford bearings for the interior surface of the core, 
the faces upon the concave surface of the spiral bearings being 
covered with insulating material. This constructionis applicable 
to other armatures, the cores of which are cylindrical or 
spherical in form, The spirals may be cut in a lathe from a hollow 
cylinder of iron. (August 29, 1883) 

4192. Dynamo-Electric Machines: H. H. Lake, 
London. (G. W. Fuller, Norwich, Conn., U.S A.) [6d. 8 Figs.) 
—The core of the armature is formed of a comparatively thin iron 
plate in the form of a spiral, which is supported upon, but in- 
sulated from the armature shaft. A cylinder of iron not insulated 
from the armature shaft, but which has a deep spiral groove 
formed inits periphery may be employed Fig. 1 is a central 
longitudinal section, and Fig. 2is an elevation showing several 
convolutions of the spiral detached from the shaft. The iron 
spiral C surrounds an insulating sleeve of the armature shaft A, 
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its convoluticns being sefarated frcm one another by a spiral 
strip D of insulating material adjoining the insulating sleeve. Air 
spaces are thus left between the convolutions of C. The spiral 
plate is secured in position between a fixed collar E, and a nut F 
securing on to theshaft A and provided with a conical jam-nut. 
The collar E and nut F are each provided with a conical hub, as 
shown, and are separated from the ends of the spiral by insulating 
material. G G are steadying screws. Fig. 3 shows a modification 
of the spacing strip D. In another modification the core is formed 
of a number of sectors of flat rings successively joined by lapping 
their radial edges, which may be either scarfed or off-set, and 
which are secured together by rivets or otherwise. (May 30, 1883). 


4211. Manufacturing Metal Tubes: G. H. Fox, 
Boston, Mass., U.S.A. (6d. 9 Figs.|—Relates to the manu- 
facture of tubes from strips capable of being joined by welding. 
Tho stripsare heated, coiled, and welded about a mandrel until 
the entire tube is completed in one operation. One corner of the 
metal strip is bevelled, the line of juncture of the weld being re- 
moved from immediate contact with the mandrel. (August 31, 


1883). 
4254. Machinery for Cement ee Tubes, 
&c.: J. Earle and G. Bourne, B gham, (6d. 
9 Figs.|}—The designs are impressed by dies that act as stampers. 
Referring to the illustration, the dies A are fixed in holders held 
and guided in a fixed boss, The holders are formed at their outer 
ends with slots into which one end of a short link is pivotted. The 
end of each link is connected to an adjustable fixed block. The 





blocks are held in a suitable fixing E reciprocated by a crank and 
connecting rod. The end of the tube to be ornamented is held in 
a chuck, mounted ona longitudinally sliding carriage operated by 
an endless chain receiving motion from a ratchet wheel and lever 
worked from the first motion shaft, The ratchet wheel is also 
employed to give an intermittent rotary motion tothe tube. (Sep- 
tember 4, 1883). 


4298. Telephonic Apparatus: E. George, F. A. 
Pocock, and J. S. and J. S. Muir, London. (6d. 11 
Figs.|—The transmitter comprises a frame across which are 
tightly-stretched wires. which are incapable of inductive action. 
A disc smaller than the frame, and made of wood, cork, or 
vulcanite, is secured on one side of the wires, and strips of plati- 
num are secured to the disc or to the wires on the inner side. On 
the other side cf the wires is secured a ring of caoutchouc on 





which is placed a plate of gas coke or carbon. The chamber thu® 
formed by the discs of carbon and wood is nearly filled with granu- 
lar carbon. The frame and platinum strips are connected to one 
le of the battery and the carbon disc to the other. Other similar 
‘orms are described. é receiver comprises wires incapable of in- 
ductive action, stretched across a metal frame, and on which is 
secured a disc of cork, wood, or vulcanite. A short non-magnetic 
rod is fixed to this disc, and carries a light iron bobbin surrounded 
by a helix of insulated wire. This bobbin and its coils move freely 
within another bobbin. The inner bobbin is attached to an inde- 
pendent battery, or is connected to the coils of the outer bobbin, 
which are in the line circuit. Other modified forms are described. 
(September 7, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent Jaw cases in the United States, a be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


NOTES FROM THE SOUTH-WEST. 
Sewers at Cardiff.—At a recent meeting of the Cardiff 
Town Council complaints were made of the evils arising 
from the escape of sewer gas into the streets, and it was 
stated by the mayor (Mr. R. Bird) that the Health Com- 
mittee were about to conduct experiments with the view 
of testing the practicability of a new system of rendering 
sewage gas innocuous by passing it through fire. If the 
experiments were successful the system would be gene- 
rally adopted in the town. It appears that the subject, 
which is one of much sanitary importance, has for some 
time been under the consideration of the Health Com- 
mittee, and recently an elaborate report on the subject 
was made to them by the borough engineer (Mr. Harpur). 
It is in accordance with the recommendations of this re- 
port that the proposed experiments are to be conducted. 
At a meeting of the Health Committee on Tuesday the 
subject was further discussed, and it was resolved to re- 
uest the borough engineer to ascertain if the Taff Vale 
ilway Company would allow a ventilating flue to be 
connected with the chimney stack at their new engine 
sheds at Cathays. 


Weston-super-Mare.—Messrs. Perry and Co., of Lon- 
don, have accepted a contract for the construction of a 
new pier at Weston-super-Mare. 


A Large Steamer at Newport.—The Monkseaton, of New- 
castle, arrived at Newport cn Saturday. Her registered 
tonnage is nearly 3000, and she is owned by Messrs. 
Elliott, Lowrey, and Dunford. 


Newport.—The steam coal market has continued active, 
and prices are firm. The house coal trade remains un- 
changed. The arrivals of iron ore have again been heavy. 
The shipments of manufactured iron have been limited, 
there having been only two lots shipped, one of 664 tons 
to Bahia, and one of 107 tons to Santa Martha. Last 
week’s clearances amounted to 47,619 tons. From Bilbao 
there were received 11,283 tons of iron ore, and 2940 tons 
came to hand from other soureés. 


The Severn.—At the conclusion of the business of the 
Newnham Local Board on Wednesday, Mr. Kerr re- 
ferred to a report of Mr. Martin, engineer of the Severn 
Commissioners, in which it was proposed to cut a canal 
across the neck of the ‘‘ Horseshoe”—a formation of land 
around which the Severn winds in the district of Newn- 
ham—for the purpose of preventing floods in the upper 
districts of the Severn. It was mentioned that the late Mr. 
Brunel advocated that the channel of the Severn should 
be made across the same neck of land, by which scheme 
the Severn water would be diverted from its present and 
original course. From an explanation given by the chair- 
man, it appears that, under the recommendation of Mr. 
Martin, it was only proposed to use the new channel, if 
constructed, when the Severn reached certain levels, the 
cost, inclusive of the purchase of sixty acres of land, being 
estimated at from 20,0007. to 25,000/. It was added that 
the levels showed between Worcester and Framilode— 
the latter place being the upper end of the proposed 
channel—there was only 12ft. difference, while from 
Framilode to Hock Cub, the lowest point of the neck, the 
fall was 8 ft. It will be of interest to add that in the first 
case the distance is approximately fifty miles, and in the 
latter scarcely four miles. 


Cardiff.—Prices of all descriptions of steam coal are 
firmly maintained, and for first-class qualities 11s. 3d. to 
11s. 6d. per ton continue to be quoted for colliery screened 
coal, whilst secondary qualities are realising 10s. 6d. to 

9d. per ton. The house coal trade continues in a 
healthy state. The demand for patent fuel continues 
good. The price, however, of this commodity remains at 
about 11s. per ton, and until an improvement takes place 
in the small coal trade there is not much prospect of any 
increase in value. Last week’s clearances comprised 
153,848 tons of coal, 3852 tons of patent fuel, 60 tons of 
iron, and a cargo of railway material to Lacepede Bay. 
From Bilboa there were received 4910 tons of iron ore, 
and 2553 tons arrived from other sources. 


Coal in the Neath Vailey.—The Lower Resolven Col- 
liery Company has opened one of the seams of coal above 
the Resolven seam, which it is now working. A train of 
this coal was brought to the colliery yard on Monday, and 
it proves to be of good steam quality and harder than the 
Resolven seam. St is thought that as soon as a tram- 
road incline has been made 100 tons per day of this coal 
can be worked. Two other veins are about to be proved, 
and the company hopes in a short time to be raising 
500 tons daily from these seams, 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Proposed Railway at Epworth.—The usual notices are 
being given to the owners of land affected by the Man- 
chester, Sheffield, and Lincolnshire Railway Company’s 





scheme for a railway through the isle—a work of greater 
magnitude than anyone unacquainted with the system of 
peasant proprietorship obtaining here would expect ; inas- 
much as in two miles of the line between Haxey and Hep- 
worth there are over 100 owners to be dealt with. Con- 
trary to previous expectation the line is to cross the town 
on the level and is not to be a light line. 


One Effect of the Recent Storm.—The greatest amount of 
damage done in Sheffield during the recent storm was at 
the Toledo Works, the property of Messrs. J. H. Andrew 
and Co., manufacturers of steel, files, &c. Standing at 
the end of the valley, along one side of which the Man- 
chester, Sheffield, and Lincolnshire Railway line runs, 
the works were exposed to the full blast of the northerl 
gale which, in the early hours of Wednesday swept wit 
terrific force between the Old Park Wood, Parkwood 
Springs, and across the Don. Adjoining Messrs. Andrews’ 
works is an old tannery and leather-dressing works partly 
occupied by Mr. Alfred Gates, but belonging to Messrs, 
Andrews, who purchased it with a view to extending 
their works. The property is substantially built of brick, 
with a slate roof, and the main building is four stories 
high. A few minutes before three o’clock in the morning 
a very strong gust of wind lifted off the roof of the build- 
ing in the tannery yard, together with a great part of the 
brickwork of the uppermost story, and dropped it upon 
the cylindrical galvanised zine roof. Some tons of débris 
fell into the guide and spindle mill, where a few hours 
earlier a number of men were working, and a quantity re- 
mained lodged in a threatening position between the 
tannery building and the mill. In another part of the 
works the roof of the smelting furnace was stripped off, 
and there was considerable breakage of glass elsewhere. 


Hull—Contemplated Dock Extension.—At the last meet- 
ing of the Property Committee of the Hull Corporation a 
letter was read from Mr. C. H. Wilson, M.P., addressed 
to the Town Clerk, drawing attention to the want of dock 
accommodation in Hull, which he believed would only be 
met by the new Alexandra Dock for a short time. He 
suggested that the Corporation should, either themselves 
or through the Hull and Barnsley Railway Company, 
construct a dock on the ground to the west of the 
Alexandra Dock. The letter was ordered to be entered 
on the minutes of the committee. It is believed that the 
suggestion will be taken up by the Hull and Barnsley 
Railway Company, and additional dock accommodation 
will be made to the eastward of the Alexandra Dock, the 
site suggested by Mr. Wilson being required for quays, 
warehouses, &c. 


Bradford Central Railway Station.—The boards of the 
several local railway companies concerned in the pro- 
posed central station at Bradford, having intimated their 
willingness to confer with the promoters and each other, 
the Mayor of Bradford is now endeavouring to arrange the 
time of such conference. 





Messrs. Haywarp TYLER anpd Co.—We have _re- 
ceived a copy of a new catalogue issued by Messrs. Hay- 
ward Tyler and Co., of Whitecross-street, London, and 
Luton, Beds, containing particulars of the many arti- 
cles which they manufacture. Among these are their 
engines designed to be driven by steam of from 2 lb. to 
10 lb. pressure, in manufactories where large quantities 
of such steam are generated for boiling purposes. These 
engines are fitted with condensers, and derive the greater 

rt of their power from the atmospheric pressure. The 
ate engine, named after the founder of the works, is 
another speciality of the firm upon which they have ex- 
pended much care to warrant the adoption of such a dis- 
tinguished name. Their larger engines are named ‘‘ Rider,” 
from the type of valve gear employed, which is one in 
which the expansion valve is cylindrical, and works over 
inclined or angular ports, the time of cut-off depending 
upon the extent to which the valve is turned on its axis 
by the governor. Messrs. Hayward Tyler and Co. have 
a long-established reputation for the accuracy and finish 
of their workmanship. 





INTERNATIONAL HEALTH EXHIBITION, LONDON, 1884. 
—The Executive Council of the Exhibition was appointed 
by H.R.H. the Prince of Wales, President ; and consists 
of the Duke of Buckingham and Chandos, G.C.S.I., 
Chairman ; Sir James et, Bart., F.R.S., Vice-Chair- 
man; Sir Frederick Abel, C.B., F.R.S.; Mr. Edward 
Birkbeck, M.P.; Dr. George Buchanan, F.R.S.; Sir 
Philip Cunliffe- Owen, K.C.M.G., C.B., C.LE.; Sir 
Joseph Fayrer, K.C.S.1., M.D., LL.D., F.R.S.: the 
Marquis of Hamilton; Mr. Ernest Hart; Sir John 
Lubbock, Bart., M.P., F.R.S. ; the Right Hon. the Lord 
Mayor; Mr. Samuel Morley, M.P.; Dr. G. V. Poore; 
Lord Reay ; and Sir John se, Bart., G.C.M.G. The 
secretary is Mr. Edward Cunliffe-Owen, M.A. This 
Council is now meeting regularly, twice a week, at the 
Society of Arts House, by permission of the Council of 
the Society. A large General Committee is also in course 
of formation. From among the Members of the General 
Committee, the following Sub-Committees have been 
appointed: 1. The Dwelling. 2. Workshop and Factory 


Sanitation. 3. Food—raw materials. 4. Food and 
Cookery. 5. Heat. 6. School and Education. 7. Am- 
bulance. 8. India. 9. Colonial. They will meet for 


the present at the Society of Arts, and will have under 
their superintendence the arrangements necessary for 
securing the efficient representation of the objects of the 
various sections of the Exhibition. It is announced that 
persons wishing to exhibit in any of the classes should 
apply to the secretary, Mr. E. Cunliffe-Owen, at the 
offices of the Exhibition, South Kensington. These 
offices, it may be added, are in the buildings formerly 
occupied by the Fisheries Exhibition.—Journal of the 
Society of Arts, 
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TORPEDO BOATS. 


Since Messrs. Thornycroft and Co., in 1877, 
launched the Lightning, which may be said to have 
been the first first-class torpedo boat built, the size 
of these vessels has been continually increasing. The 
second-class torpedo boats being intended to be 
carried on a vessel’s deck, their size and weight 
is limited, so that, with the exception of an 
additional foot or two in length, which resulted 
from giving these boats ram bows, the dimensions 
have remained approximately constant from the 
first ; the boats, indeed, being built as large as they 
can be carried. The first-class boats, on the other 
hand, being intended for harbour and coast de- 
fence, and not having to be lifted on ship-board, 
no hard and fast line as to dimensions need be 
drawn. The Lightning was 81 ft. long on the 
water-line and of 28.7 tons displacement. With 400 
indicated horse-power she reached a speed of 
18.55 knots per hour, the steam pressure being 
1201b. and the revolutions 350 per minute. In 1879 
the first-class boat was 83 ft. 9 in. long, of 32.43 tons 
displacement, and with 425 indicated horse-power, 
realised a speed of 20 knots, the boiler pressure 
being 120 lb. and the revolutions 420 per minute. 

The 1880 first-class boat was very fully illus- 
trated and described in this journal, two double- 
page engravings being given in our numbers of 
September 17 and 24, 1880, besides other engrav- 
ings, illustrating the boiler. This type of vessel was 
88 ft. 3 in. in length on water-line, with a displace- 
ment of 29.73 tons, which included a load of 
3} tons ; and with 460 horse-power indicated, the 
speed was at the rate of 22.01 knots per hour, the 
boiler pressure being 123 Ib. to the square inch, 
and the revolutions 438 per minute. On another 
trial with a weight of 6.65 tons on board, the 
engines developing 469 indicated horse-power, the 
speed was at the rate of 21.756 knots per hour, 
the steam pressure averaging 133.8 lb. per square 
inch, and the revolutions 443 per minute. 

This continual increase in size of the first-class 
torpedo boats was made in order to satisfy the con- 
stant demands of the naval authorities of different 
countries for higher sea-going powers. Many naval 
officers were of opinion that the first-class boats were 
both too big and too small—too big to be hoisted on 
board, and too small for doing general torpedo 
work at sea on their own bottoms. No doubt this 
is true enough so far as it gues, but the natural 
answer to such strictures is, that the original first- 
class boats were not intended for extended coasting 
or general work at sea, but were designed for harbour 
defence, a function for which they are, without 
doubt, admirably fitted. 

During the three years which have elapsed since 
the boats last described were built, still greater ad- 
vances have been made in the size of these craft, 
and Messrs. Thornycroft and Co. can, we think, 
now fairly claim to have built a high-speed torpedo 
vessel capable of keeping the sea on its own bottom 
and making extended coasting voyages without 
having to ‘* pick the weather.” On pages 580 and 
581 of the present number are illustrations of the 
two latest types of first-class torpedo vessels built 
by Messrs. Thornycroft and Co. The Russian boat 
(see page 581) is of the following dimensions: 
Length on water-line, 113 ft.; beam (moulded), 
12 ft. Gin.; depth, 6ft. Gin. ; draught forward, 
2ft. Gin., aft, 6 ft.; displacement, 60 tons. The 
hull is built of galvanised Bessemer steel, and 
is divided into eleven compartments by eight 
water-tight bulkheads and two half bulkheads in 
the manner introduced by Mr. Donaldson. The 
boat will float with any one of these compartments 
filled. Six powerful bilge ejectors are fitted. Two 
of these are placed in the boiler compartment, and 
are capable of ejecting 40 tons of water per hour 
each with a boiler pressure of 751b. In addition to 
the ejectors a bilge pump is worked off the main 
engines, and hand pumps are fitted for pumping the 
bilge from on deck. A separate steam donkey is 
provided, and the circulating pump, which is ar- 
ranged with suction branches both in the boiler and 
engine rooms, as well as from the sea, is guaranteed 
to throw 45 tons of water per hour. 

The main engines are 14} in. and 24} in. in 
diameter, by 15 in. stroke, and were guaranteed to 
develop 750 indicated horse-power. They are of 
the now well-known Thornycroft type of torpedo 
boat engines, such as we described on page 243 of 
our thirtieth volume ; they are fitted with a special 
valve by which they can be converted into non-con- 
densing engines if necessary. Auxiliary engines are 





used for driving the fan blower and for the circulating 
pump, in addition to which there is the steam donkey 
referred to; the former are placed in the engine com- 
partment, and the donkey in the boiler room, but 
both fan and donkey can be regulated from either 
compartment. A striking feature in these boats is 
the steam steering gear which is fitted in the for- 
ward part of the conning tower. 

The conditions which a steam steering gear for 
torpedo boat work has to fulfil are somewhat 
trying, both weight and space having to be reduced 
to the lowest points. In order to meet the neces- 
sities of the case Mr. Donaldson has designed a 
gear expressly for such requirements.* This is 
lighter and more compact than any yet introduced ; 
indeed, so far as regards weight no other steam 
steering gear at present in use can be said to 
approach it. During the trials of the Russian 
boat the helm was put from hard-a-port to hard 
starboard by the steam gear in four seconds. Still 
smaller vessels than these first-class boats are 
fitted with steam gear for steering, the second-class 
boats also now being supplied with the Donaldson 
gear. These are no doubt the smallest craft in the 
world steered by steam, and indeed we should 
think are likely to remain so. In the first-class 
boats the bow rudder, which has been described in 
these columns, is provided ; when used it is worked 
in connexion with the main rudder, either when the 
steam or hand gear is used. The boat can be 
steered either by steam or hand in the conning 
tower, or by hand by means of the wheel further 
aft, which may be seen in the engraving on page 
581. In the forward compartment is a Brother- 
hood air-compressing pump, the engine and pump 
being self-contained on one baseplate. By this 
machine air is compressed to 1500 Ib. to the square 
inch for the purposes of charging the torpedoes 
and ejecting them from the impulse tubes. 

In the forward compartment is also the electric 
light machinery, consisting of a Brotherhood engine 
and an M Gramme dynamo. A Mangin projector 
is used, by the aid of which objects are rendered 
visible at a distance of 1} to 1? miles. 

The boiler is of the usual Thornycroft torpedo 
boat type, which has already been illustrated and 
described in these pages.t The total heating sur- 
face is 1119 square feet, of which 1032 square feet 
is supplied by the tubes, and 87 square feet is con- 
tained in the firebox. The grate area is 30 square 
feet ; the area of tube section is 4.74 square feet. 
It will be seen that in this small vessel of only 
about 60 tons displacement there are no less than 
seven separate steam engines, and the main engines 
alone are guaranteed to indicate 12} horse-power 
per ton of displacement on full power runs. 

The propeller is one of Thornycroft’s patent ; it 
has three blades, and is made of forged steel. The 
diameter is 5ft. 7in., and the pitch 5ft. 9in. As 
may be seen by the illustration on page 581, the end 
of one blade is considerably out of the water when 
the vessel is at rest, but even at a very slow speed the 
boat settles sufficiently by the stern to immerse the 
screw immediately on the engines being started ahead. 

Both the Russian and the Danish boats are rigged 
in the manner shown in the engravings for the pur- 
pose of making long voyages ; they spread 1000 
square feet of canvas. The three jib-headedforeand 
aftsails are hoisted by aslidinggunter. Themastscan 
be readily unstepped and stowed away or left ashore. 
The armament of the Russian vessel consists of four 
19 ft. Whitehead torpedoes, each 15 in. in diameter. 
Each of these carries a charge of 80 lb. of gun- 
cotton, and is capable of propelling itself for a dis- 
tance of 1000 yards at a speed of from 18 to 19 knots 
per hour. Two single-barrelled 37 mm. Hotchkiss 
machine guns are placed on the gunwales on either 
side of the conning tower. The Danish boat carries 
one five-barrelled 37 mm. machine gun on the top of 
the conning tower. 

The accommodation both for officers and crew 
is of a somewhat exceptional character for torpedo 
boats. The officers’ cabin aft is fitted with four 
berths, which are arranged in the same manner as 
those usually seen on board yachts of from 20 to 
30 tons. The fittings are of polished teak which 
has been especially selected for the purpose, and 
with the navy blue hangings, gives a handsome and 
comfortable appearance to the cabin. The floors 
are of oak. Considerable ingenuity has been dis- 
played in using up all available space for lockers, 
cupboards, and other conveniences, and indeed 


~ * This gear was illustrated in our “ Patent Record” on 
page 301 ante. 
t See ENGINEERING, vol. xxx., page 243, 








throughout the idea of the designer has evidently 
been to make these boats comfortable homes for 
extended cruises. There is also in the after part 
of the vessel a steward’s pantry, which is well fur- 
nished with plated and china service ; beyond this 
is a lavatory and wardrobe cabin, adjoining which 
are the small-arms room and ammunition lockers, 
and officers’ w.c. The after peak is used for stores 
and fresh water for officers’ use and is accessible 
from the steward’s pantry, from the officers’ cabin, 
and from deck. 

In the fore part of the boat there is accommoda- 
tion for a crew of twelve hands, including petty 
officers and men, hammocks being slung for the 
latter, whilst the petty officers are provided with 
seat beds. All space is well occupied in this part 
of the vessel ; lockers being placed in every avail- 
able corner, and affording good stowage for clothes 
and stores. The characteristic feature in the 
Russian boat is the position of the ejector tube 
used for discharging the torpedoes, which is placed 
in the fore part of the vessel. As will be seen 
from the illustration, a raised deck extends from the 
conning tower to the stem of the boat. At the ex- 
treme forward end a hinged cover is placed which 
opens outwards and discloses the port through 
which the torpedo is launched. This appears to be 
in many respects a preferable arrangement to that 
shown in the illustration of the Danish buat in 
which the torpedoes are ejected through two tubes 
projecting one from each bow a short distance 
above the water-line. In all the leading features, 
excepting the torpedo ejecting apparatus, the boats 
we illustrate are alike. In the Danish vessel, how- 
ever, the machine gun is, as we have stated, 
mounted on the conning tower, whilst the Russian 
boat has her guns at the sides as described. 

There are three contract trials for all the first- 
class torpedo boats that Messrs. Thornycroft and 
Co. now build. A three hours’ speed trial is run ; 
a 100-mile coal trial, and a six-knot speed trial. 
The following are particulars of the mean results of 
the Russian boats’ trials. 

Three hours’ full power trial: Mean speed 18.97 
knots; boiler pressure 129.5 lb. ; vacuum 24.16 in. ; 
air pressure for blast in stokehold, 2.21 in. of water ; 
revolutions per minute 404. Six-knot full speed 
trial made on the measured mile in Long Reach. 
Mean speed of the six runs with and against tide 
at the rate of 19.506 knots per hour. Boiler 
pressure 1301b. Revolutions 413 per minute, 
vacuum 27 in. Air pressure in stokehold 2.83 in. 
The slip of the screw was 17.13 per cent. of the 
speed. These and the following were the oficial trials 
made by the Russian naval authorities, and were 
conducted according to the Admiralty regulations. 

In the one hundred-mile trial, made to test the coal 
consumption, run between the Nore and Purfleet, 
the vessel steamed 103.8 knots in 9 hours 20 min. 
One ton of Nixon’s navigation was weighed on 
board for this run, and at the end a few pounds 
still remained. It may be said therefore that the 
vessel will run 104 knots at eleven knots speed 
on a ton of coal. These boats are guaranteed 
to run a thousand miles at eleven knots on their 
own coal. 

On all the above trials the regulation official 
weight of stores and gear was on board amounting 
in all to 16 tons 14 cwts. and 261b. This includes 
coal, armament, ammunition, fresh water in tanks, 
crew, &c., but not the water in boiler. 

The trials made to test the manceuvring powers of 
the boat resulted as follows : 


Turning Circles at Trial Draught. 
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We have already briefly noticed in a former 
number the fact that Messsrs. Thornycroft and 
Co. had built a first-class torpedo boat for the 
colony of Victoria. This is a sister vessel to the 
Russian boat we now illustrate, the only difference 
between the two being that the Childers, as the Vic- 
toria boat is called, has an additional square sail on 
her mainmast, and all the masts are 18 in. higher 
than are those of the Russian craft. The Childers left 
the Thames on Friday, the 14th inst., bound 
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for Portsmouth, she being 
voyage to her home in the antipodes on her own 
bottom. The boat was commanded by Captain 
Thomas, R.N., and on the trip round the coast the 
sea-going qualities of the boat were thoroughly 
tested. The run down Channel was made on the 
Friday night. According to the pilot’s report, a 
large fleet of vessels was anchored in the Downs, 
amongst them six large steamers bound down 
channel. Off Eastbourne three more steamers 
at anchor, waiting for the weather to moderate, 
were passed. The Childers kept the regular ship 
channel, the worst weather being met with off 
Beachy Head. Here, in the tide race, the wind 
being against tide, there was a powerful, steep sea 
which it might have been fairly expected would 
wash the decks fore and aft of so small and low a 
vessel, Asa matter of fact, however, both the engine 
and boiler-room hatches remained open during the 
whole run, and the helmsman steered by the hand- 
wheel amidships. The turtle-back decking for- 
ward, terminating in the substantial conning tower, 
formed an effective protection to the after part of the 
boat when steaming head to sea, so that during the 
worst of the voyage it was not necessary to reduce 
the revolutions below 150 per minute. Naturally in 
the tide-rips the propeller was at times thrown out 
of the water, but those in charge of the machinery 
seem to have had little fear of any damage being 
done to the engines by racing ; and no doubt, when 
the strength, lightness, and large bearing surfaces of 
torpedo boat engines are taken into consideration 
the confidence of the engineers may be considered 
to be not misplaced. During the first forty-eight 
miles the average running by log was twelve knots 
per hour, but the speed had to be reduced con- 
siderably as the boat got into more exposed water. 
From Chiswick to Portsmouth, three and a half 
tons of coal were burnt, and the boiler gauge 
showed a loss of only 2}in. of water. It should 
be mentioned that the torpedo port is protected by 
gun-metal valves made water-tight with india- 
rubber ; these are placed just inside the outer pro- 
tecting shield. During the run the bilge was not 
pumped, and on arriving at Portsmouth no water 
was found to have been taken on board. 

The particulars of this trip, which have been 
given to us by those on board, should be of great 
interest to naval officers; indeed, the fact that a 
small vessel only 113 ft. long and 12 ft. 6in. beam, 
and being no higher out of the water than the boat 
we illustrate, should make a passage when large 
ocean-going steamers deem it advisable to wait for 
better weather, is a fact of great interest to all who 
have to do with seafaring matters. 


THE ST. GOTHARD RAILWAY.* 
On the Construction and Working of the St. Gothard 
Railway. 
By Herr E. WENDELSTEIN, of Lucerne. 
(Concluded from page 453). 

WirTH respect to the ventilation as at present, the 
following principles must be taken into consideration. 
Firstly, the level of the two portals differs by 36 m. 
(118 ft.); and in consequence there is a difference 
in the pressure due to the difference between the 
weight of two columns of air of this height, one 
at the temperature outside the tunnel and the other 
at the inside temperature. If the temperature outside 
were always lower than inside, and if the barometer stood 
always at exactly the same height at both ends of 
the tunnel, then if there were no resistances this difference 
in pres¢ure would produce a continuous flow of air from 
the north to the south, inasmuch as the northern portal is 
the lower. 

Secondly, as a matter of fact there is always a difference 
in the height of the barometer, or the pressure of the air, 
at the two ends of the tunnel. If the barometer is higher 
at the northern than at the southern end, there will be a 
current from north to south, and vice versd. This dif- 
ference in the atmospheric pressure will either increase or 
diminish, and sometimes reverse, the current due to the 
cause last described. As a matter of fact this second 
cause is found to be the principal one; and the difference 
of level between the two portals acts only to increase or 
diminish the current due to the difference in the baro- 
meter. The resistances to this current are caused partly 
by the expansion of the air in the heat of the tunnel, and 
partly by the friction against the walls. Calculation has 
shown that in the period from February 29, 1880, when 
the headings were united, to April 14, 1880, the resistances 
within the tunnel were so great that only 0.7 per cent. of 
the air which would have entered in the absence of all 
resistances actually penetrated to the centre of the 
tunnel]. Between September 18, 1880, and February 11, 
1881, this proportion rose to 1.9 per cent.; and in Feb- 
ruary, 1882, when all obstacles had been withdrawn, the 
“at pee was 8 per cent., or eleven times greater than it 
nad been previously. Further observations are required 
to determine the value of this factor under all circum- 
stances. 

* Paper read before the Institution of Mechanical En- 
gineers at Liége. 
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An important matter with regard to ventilation is still 
to be considered. This is the change which occurs in the 
direction of the current, when the atmospheric conditions 
at the two ends of the tunnel are reversed. At such times 
there must of course be a period, more or less long, 
without any current, and when consequently no ventila- 
tion is taking place. In order to determine the influence 
of this cause in the future, meteorolegical observations 
have been made both outside and within the tunnel, and 
have been carefully,analysed. Taking the data given for 
the year 1881, and assuming the above coeflicient of 8 per 
cent., it appears that if the tunnel had been completed in 
that year the maximum speed of current in each month 
would have been on the average 3.74 m. (12.27 ft.) per 
second, and the minimum 0.51 m., (1.67 ft.) ; that on the 
average a northerly current with a speed of 2.61 m. 
(8.56 ft.) per second would have prevailed for 191 days in 
the year, a southerly current of 2.02m. (6.63 ft.) per 
second for 87 days, and an alternating current for 87 days 
also. The northerly current fortunately prevails during 
the summer months, May to September. There would 
have been during the year 37 single alternations of direc- 
tion, while 18 times in the year there would have been 
alternations on two successive days, once on three succes- 
sive days, and twice on four successive days. A single 
alternation is unimportant, as the period of no current 
lasts only for a small fraction of the day ; and the fresh 
current which follows speedily clears the tunnel of the 
foul gases, chiefly carbonic acid and carbonic oxide, which 
have gathered in it. Thus at the present rate of traffic it 
requires a current of only 1m. (3.28 ft.) per second to 
clear the whole tunnel once a day. Moreover at the Mont 
Cenis tunnel, which is much less favourably situated, a 
current of 2 m. (6.56 ft.) per second is found quite sufficient 
with the full traffic. At the St. Gothard tunnel, as we 
have seen above, the average current is about 2.61 m. 
(8.56 ft.) per second. Even if the reversals of the current 
recur more frequently, the ventilation does not altogether 
cease; and it would be only in the event of the ventila- 
tion being stopped for four successive days by such re- 
versals that the atmosphere might approach the limit of 
foulness which could be breathed with safety. This could 
scarcely happen more than once or twice a year ; and on 
such occasions it would be possible to suspend a part of 
the goods traffic for a short time. It follows, therefore, 
that natural ventilation is sufficient in the case of this 
tunnel, and that no artificial means need be resorted to. 
This howeveris partially dueto the fact that theSt. Gothard 
tunnel is a ads more favourable tunnel than Mont Cenis 
as to natural ventilation; the gradients are also much 
easier, so that the same amount of products of combustion 
need not be discharged in the tunnel. The air-com- 
pressors employed at Mont Cenis produce but a slight 
effect upon the ventilation of the tunnel itself, their use 
being mainly to supply fresh air to the men’s quarters. 

The above considerations were put forward when the 
tunnel was first opened ; and the results of working have 
altogether confirmed them. At present about twenty-six 
trains pass through the tunnel daily, thirteen each way. 
Ten of these are passenger and sixteen are goods trains. 
It was feared that with this traffic ventilation would 
become difficult, and various expedients were proposed 
for the purpose. It was even suggested that bags of 
oxygen should be carried on the engine for the benefit 
of the driver, and a scheme was seriously discussed for 
working the trains by electric locomotives ; but no such 
devices are found to be necessary. There is, in fact, always 
a difference in the barometric pressure on the two sides 
of the main chain of the Alps, and therefore at the two 
ends of thetunnel. This difference is sutticient to produce 
a definite current of air in one direction or the other. 
Thus, supposing the pressure to be highest on the north 
side of the chain, an engine driver entering the tunnel at 
that end finds the air for at least half the distance per- 
fectly clear and fresh. For the remainder of the journey 
there is a mist sufficient to prevent lights from being 
seen at any great distance, and the airis somewhat heavy 
and close ; but there is no discomfort from impure gases, 
and the air is in every way superior to that in many other 
tunnels. Ingeneral the tunnel is so clear that either end 
of it can be seen from the middle of its length. Thanks 
to this current of air, the temperature in the middle of 
the tunnel is now only 17 deg. Cent. (62.6 deg. Fahr.), 
instead of 31 deg. Cent. (87.8 deg. Fahr.) at which it stood 
when the two headings were united. The laying of the 
second line of rails, which has been accomplished in the 
spring of this year by a large number of men and with the 
full traffic running, was carried out with ease by aid of 
the natural ventilation only. Thus has the problem of 
ventilating so long a tunnel been solved by the operation 
of nature alone. 

We may now turn to the spiral tunnel, as to which 
similar fears were expressed, especially with regard to the 
very difficult conditions under which the traffic is con- 
veyed through them. Here again, however, unfavourable 
predictions have been falsified, and natural ventilation 
is found to be quite sufficient. From a descending train 
there is practically no emission of smoke ; and an ascend- 
ing train has to contend only with the smoke produced by 
its own engine. Nothing is necessary for the passengers 
to do but to close the windows ; and in cold weather even 
this is unnecessary, as the smoke then passes over the 
tops of the carriages. In hot weather, and in tunnels of 
smaller section, the air is naturally warmer, and therefore 
not so much heavier than the hot gases as to keep them 
up against the roof ; they then fill the whole area of the 
tunnel, but fortunately seldom for so long a time as in any 
way to impede the working of the line. Itis an advantage 
in the St. Gothard railway, as compared, for instance, with 
the line over the Apennines from Bologna to Pistoja, that 
the tunnels lie at altitudes where the temperature is com- 
paratively low. - 

It appears then that the curved form of the spiral 
tunnels does not, as a matter of fact, create any special 





difficulty with regard to ventilation. At the sane time, 
the steep gradients on which these and most of the other 
tunnels are situated are an advantage for ventilation, in- 
asmuch as the difference in level at the two ends causes the 
tunnel in some degree to act asa chimney, and produces a 


current of air more or less rapid. On the other hand, 
these steep gradients require a larger amount of work 
from the engines, and consequently involve a larger dis- 
charge of gas into the tunnel, necessitating therefore a 
greater amount of ventilation. It must not be for- 
gotten, however, that the passage of the trains pro- 
duces a disturbance in the air, and is thus the cause of a 
considerable current. Observations made by Herr A, 
Trautweiler have shown that a current of 0.5 metres 
(1.64 ft.) per second (1.12 mile per hour) is sutticient to 
change the air throughout a tunnel of 1500 metres length 
(1640 yards), or about the length of any of the five spiral 
ienndle, in fifty minutes; and the current of air is 
generally considerably more rapid than this. This is 
shown by the following figures : In the Wattinger tunnel 
a difference of 2 deg. Cent. = 3.6 deg. Fahr. between the 
average temperature inside the tunnel and outside pro- 
duced a current of 0.4 metres (1.31 ft.) per second ; in the 
Leggistein tunnel, of about the same length, 1100 metres 
(1203 yards), a difference of 1.4 deg. Cent. = 2.5 deg. 
Fahr. produced a current of 0.7 metres (2.30 ft.) per 
second; here the wind must have given some assistance, 
In the Freggio and Prato tunnels observations were made 
ona perfectly windless day ; and here differences in tem- 
perature of 0.8 deg. Cent. = 1.4 deg. Fahr. and 1.2 deg, 
Cent. = 2.2 deg. Fahr. produced currents of 0.5 metres 
(1.64 ft.) and 0.7 metres (2.30 ft.) respectively. At the 
Monte Cenere tunnel a strong south-east wind was blow- 
ing full against the higher of the two portals at the time 
of the observations; nevertheless, with a difference in 
temperature of 1 deg. Cent. = 1.8 deg. Fahr., the air 
streamed out from that end of the tunnel at a speed of 
0.4 metres (1.31 ft.) per second. On the whole it appears 
that tunnels which have their gradients in the same eee. 
tion have also the same direction of ventilation. At tem- 
peratures of 13 deg. Cent. = 55 deg. Fahr. to 16 deg. 
Cent. = 61 deg. Fahr. ventilation is nearly absent; at 
higher temperatures there is adownward current, and at 
lower temperatures an upward current. In all these cases 
the natural tendency is more or less interfered with b 
conditions of atmospheric pressure. In the spiral rei 
the direction of the wind is unimportant, as the two 
portals are close together and face in the same direction ; 
but the observations at the Monte Cenere tunnel show 
that the natural current can overcome a considerable 
wind, 

The traffic through the tunnel has of course an impor- 
tant influence on the ventilation. Observations how- 
ever show that the air current is influenced by the passage 
of the trains to an extent of 25 percent. only, and this 
sometimes in a favourable and sometimes in an unfavour- 
able manner. Special observations were made on this 
point on the Pfaffensprung tunnel. A train entering the 
tunnel with a speed of 8 to 12 m. per second (18 to 27 
miles per hour) acts as a sort of piston, and its motion 
produces a current of air which, according te the section 
and length of the tunnel, will have from one-fourth to 
to one-third the velocity of the train itself. The natural 
current of air is thereby for the moment suspended, and 
only comes into play again after the train has made its 
exit from the tunnel. 

Now there are four modes in which the natural current 
can combine with that due to the train. 

1. Train Ascending, with Current Ascending.—During 
the passage of the train, the tunnel air has a speed of 
2.0m. to 2.5 m. per second (6.56 to 8.20 ft. per second 
or 44 to 55 miles per hour), so as almost to blow a candle 
out. When the train'makes its exit, about three-quarters 
of the length is still filled with smoke ; from that moment 
the speed of the air current decreases, and after five or ten 
minutes has fallen to its normal rate. By this time the 
column of foul air has so far advanced that only half the 
tunnel is occupied by it. The natural current of 1.5 m. 
per second (4.92 ft. per second or 3.36 miles per hour) is 
sufficient to clear this off in about seventeen minutes. In 
this case the heating of the tunnel air by the products of 
combustion tends to increase the current. At a point in 
the tunnel where the normal temperature was 11.2deg. 
Cent. =52.2 deg. Fahr., it rose to 19 deg. Cent. =66.2 deg. 
Fahr. on the passage of an ascending goods train with two 
engines, and took eight minutes before it fell to its old 
value. Near the train, however, the air in this case 
is free from smoke; but behind it the tunnel air and 
the burnt gases mix immediately, and breathing is dif- 
ficult. Assuming a consumption of coal of 100 kg. per 
kilometre (355 lb. per mile) for two engines together, and 
atunnel section of 35 square m. (377 square feet), it ap- 
pears that the air behind the train will eontain about 
0.8 per cent. of carbonic acid. 

2. Train Descending, against Current Ascending.—The 
descending train emits no smoke, but it disturbs for a 
time the previously ascending current of air. If the 
tunnel still contains smoke from a previous ascending 
train, this smoke will probably follow the descending 
train down to below midway in the length of the tunnel, 
before turning back again towards the upper end. The 
clearing of the tunnel is thereby considerably delayed. 

3. Train Descending, with Current Ascending.—This is 
the most favourable case. There will be no emission of 
smoke, and any foul air still in the’ tunnel will be cleared 
out all the more quickly. 

4. Train Ascending, against Current Descending.—This 
is the least favourable case. The reversal of the current 
by the train lasts for eight to twelve minutes, and then 
the old downward current regains its supremacy. The 
smoke, which probably still fills the upper half length of 
the tunnel, then turns back, and flows out very slowly 
through the lower portal. Assuming a current of 0.8 m. 
per second (2.62 ft.), it will take forty minutes after the 
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train has left the tunnel before the air gets completely 
cleared. If however a descending train comes during 
this period it will considerably assist in the expulsion of 
smoke. 

The whole of the above applies to tunnels on steep gra- 
dients. In tunnels where the gradient is less than 1 in 
100, the current is determined ehiefly by the wind. Such 
tunnels are generally constructed parallel to the valley 
and fairly straight. Hence the wind blows almost always 
directly theoush them, and there is scarcely ever a ces- 
sation of ventilation. Moreover, the line being nearly 
level, the smoke emitted is not great. The current 
produced by the train itself, which lasts some little time 
after its exit, accordingly assists the ventilation. This is 
especially the case in tunnels made for one line of way. 
In these the resistance to the air is much greater and ven- 
tilation more difficult ; but the effect of the train is much 
more powerful. Inthe longer tunnels uponthe Lake of 
Lucerne the mean temperature has been observed to be 
13 deg. Cent. =55.4 deg. Fahr. when the external tempe- 
rature was 14deg. Cent.=57.2 deg. ahr. The average 
temperature within such tunnels lies between the mean 
annual temperature of the locality and the external tem- 
perature at the time, but somewhat nearer the latter. 

As a general conclusion it may be stated that in long 

tunnels the condition of the air will be better as the gra- 
dients are less steep, since the evils due to the emission 
of smoke are greater than the advantages gained through 
the augmentation of the current by the steeper gradient. 
For this reason the steep gradient of 0.8 per cent. 
(Lin 125) proposed for the Simplon tunnel over a length 
of 10 km. (64 miles) appears to require further conside- 
ration. Again, the current caused by the train itself is 
of course important, and would be almost sufficient for 
the ventilation of a level tunnel. It is most desirable 
that a tunnel should be cold, in order that the escaping 
gases may keep as long as possible in the roof, above the 
train. For this reason the winter is a more favourable 
time than the summer for the efficient ventilation of 
tunnels. 
5. Rolling Stock.—The St. Gothard Railway possesses at 
present 81 locomotives to work its system, which has now 
a length of 266 kil. (165 miles). They are divided into 
classes as follows : 

Class A.—Ten tank engines—nine of them four-coupled, 
one six-coupled. Of these eight areshunting engines, and 
have a weight loaded of 25 to 29 tons full, and 19.2 to 
23 tons empty. The heavier of these are also used to haul 
mixed trams on the valley sections. The her two are 
stnall engines, weighing 14.9 tons full and 12 tons empty. 
They work the branch from Bellizona to Locarno. 

Class B.—Fourteen four-coupled engines, half of which 
are tank engines, weighing 46.5 tons full and 35.7 tons 
empty ; while the other half have tenders, and weigh, in- 
cluding these, 53.4 tons full and 38.4 tons empty. These 
engines work the express and passenger trains on the 
valley sections. 

Class C.—Thirty-four six-coupled engines, twenty-two 
of them being tender engines, and the rest tank engines. 
Of the former there are six, which, including the tender, 
weigh 56.8 tons full and 48.8 tons empty. The other 
sixteen weigh 67 tons full and 46.5 empty. The twelve 
tank engines weigh 56.2 tons full and 41.2 empty. This 


class work the goods trains on the valley sections and the | 


passenger trains on the mountain sections. 

Class D.,—Twenty-three 8-coupled engines ; weighing, 
with tender, 77 tons full, 58.5 tons empty. These engines 
work the goods trains on the mountain sections. 

The maximum speed prescribed for each of these classes 
is as follows : 

Class A—50 kil. per hour (31 miles). 
” B—75 ” ” 47 ” 
” C 60 ” ” 37 ” 
” D—45 ” ” 2 ” 

The following Tables IV. and V. give the weights of 
trains which these various engines can haul on the diffe- 
rent sections of the line, and when going in both direc- 
tions. 

These weights have at times been considerably sur- 

assed in practice. In the year 1882 only part of the 
ine was in work up to the Ist of June, the date when 
the mountain section was opened for traffic. Hence no 
complete figures can be given as to the actual perform- 
ances of the engines. 

In the construction of the engines it was necessary to 
take account of the fact that the railway has many sharp 
curves, 300 m. (328 yards) being the minimum radius. To 
enable the’engines to run r¢ vund these easily, the overhang- 
ing weight was diminished as far as possible. Space does 
not allow of a detailed description of the engines. The 
fuel used is, for passenger trains, patent fuel from the 
Ruhr; for goods trains, a mixture of coal from Ruhr 
and Saarbruck districts. This arrangement is found to 
give the best results. 

The carriages belonging to the railway are at present as 
follows : Forty-six first-class, twenty-one first and second- 
class, fifty-four second-class, sixty-one third-class, and 
one invalid carriage. The whole of the above are four- 
wheeled coaches. To these must be added twelve eight- 
wheeled third-class carriages, making 195 coaches in all. 
The number of places is as follows : 





First class... Re ies eee Pes 1047 
Second ,, aie 2 iss sa tes 2417 
Third ,, oe ee a as “a 3664 

Total... 7128 


There are also 694 luggage vans and goods wagons. 





* For diagrams of the various classes, and for drawings 
of the 8-coupled engines, Class D, see The Engineer for 
November 17, 1882, pages 368 and 369, and December 29, 
1882, page 481. 
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TABLE IV.—Wetcut or TRAINS THAT CAN 


Type of Engine. Class A. Class B. 
| } | 
he | & | 
ev |}? | 
Section of Linens Below. §.5 (35/25) 28/1358) 34 
as Sa \ x8 af)|2¢s 338 
46/28) 36 | 2e| ga) 28 
a | a” |S a a a 


| 
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tons. tons. | tons, tons. | tons. | tons. 


Luzern-Erstfeld  .. ay 180 | 200 160 | 180} 200 | 
Erstfeld-Gischenen - 50 60 | 70 55 | 60 te" 
Géschenen-Airolo .. , 160 | 200 | 240 190 | 210} 220 
Airolo-Biasca = ..| 160 | 200} 240* | 190} 210} 260 
Biasca-Giubiasco .. ‘ 200 | 220 | 240 250 | 260} 280 | 
Giubiasco-Bironico. . re 60 70; 80 Gi wt :: 
Bironico-Taverne .. ; 200 | 220 | 240* | 190}; 210} 260} 
Taverne-Chiasso .. 120 | 160}! 180 120; 160! 180 
Bellinzona-Luino .. é 160 200 | 220 160 | 180 200 


Cadenazzo-Locarno 7 160 | 200 | 220 160; 180; 200 


BE HAULED, Gornc FROM NortH TO SoutuH. 


Class C. 
Nos. 41-46. 


Class C. 


Nos. 51-66 and 81-88. Class D. 
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tons. | tons. | tons. | tons. tons. tons. | tons. tons. | tons. | tons, 
260 | 340 | 880 ae 260 340 3380 aa 400  500* 
100 110; 120 110 120 125 135 140 155 170 
240 | 260} 300 240 260 300 350 230 320 400 
240 | 260| 300} 240, 260) 300) 350 230) 320 400 
300} 340] 400| .. 300} 340) 400 .. 500 600 
110 120| 130 110 120 130 140 140 160 | 170 
270 | 260 | 300 | 240 300; 340| 400 340 400 500* 
180 | 190; 210 180 199 | 210; 230 , 270 300 


240 | 320; 340 a 260, 340, 380 - 500 540 
240 | 820; 340... 260; 340; 380 .. 500 «540 


* The weights marked for these descending gradients are only admissible when the brakes are complete according to order and 


are in good 


condition. 


TABLE V.—WEIGHT or TRAINS THAT CAN BE HAULED, GOING FROM SouTH TO NorTH. 


| 


Class B. 


Type of Engine. Class A. 


Sections of Line as Below. 


Trains. 


Goods 


tons. tons. tons. tons. 
200 160 180 200 
200 160 180 200 
140 100 120 =140 

90 70 80 90 
200* 150 200 240 
200 160 180 200 


Locarno-Cadenazzo 
Luino-Bellinzona 
Chiasso-Taverne 
Taverne-Bironico 
Bironico-Giubiasco. . 
Giubiasco-Biasca 





3iasco-Airolo xO 55 60 ws 
Airolo-Gischenen ‘ 200 190 210 260 
Gischenen-Erstfeld 150 180 200 199 =210 260 
Erstfeld-Luzern.. --| 150 180 200 170 190 22 





Class C. 
Nos. 41-46. 


Class C. 
Nos. 51-66 and 81-88. 


Class D. 
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tons. | tons. tons. | tons. | tons. tons. | tons. | tons. 
240 300 340 240 300 340 “ 
240 300 340 «< 240 300 340 
180 190, 210) 180 190 210; 230 ~ 
150 160 170 160 170 180 180 150 170 | 200 
240 260 300 240 260 300 350 280 320 | 400* 
240, 300, 340; 200 | 270 300 350 se 400 500 
100, «110; 120) 110) 120) 125, 135| 140) 155 | 170 
240 «4300| BO} 240) 300 340 400) 300) 400 500 
240 260 300 240 260 300 35 280 320 | 400* 
240 300 340 “s 260 340 380 ve 400 500 








* The weights marked for these descending gradients are only admissible when the brakes are complete according to order and 
are in good condition. 


The carriages are chiefly on the improved American 
system. The first-class carriages have an outside plat- 
form with verandah, to enable passengers to enjoy the 
view. All the carriages are lighted by gas, and warmed 
with hot air. 

The express trains are fitted with continuous non- 
automatic vacuum brakes on the Hardy system. Elec- 
trical contact instruments are provided at intervals on the 
line to regulate the speed of the trains. 


TRIAL TRIPS AND LAUNCHES. 
On Saturday, December 15th, there was launched from 


the Shipbuilding and Engineering Works of Messrs. 
Oswald, Mordaunt and Co., Southampton, an iron screw 


|} steamer of the following dimension: Length extreme, 


282 ft.; breadth extreme 38 ft.; depth to floors, 18ft. 3in. 
She has been built for the United Kingdom Steam Ship 
Company, Limited, of Cardiff, and the engines, by the 
same firm, are on the compound principle, having cylinders 
32in. and 60in. diameter by 42in. stroke, steam being 
supplied by two boilers 15ft. 9in. diameter, with a 
working pressure of 80lb. ‘The vessel has been built 
under the superintendence of Mr. Malcolm and named 
Caledonia. 

On the 17th, there was launched from the shipbuilding 
yard of Messrs. R. Williamson and Sons, Workington, a 
steel-plated screw steamer of the following dimensions : 
Length over-all, 148 ft. ; breadth, 23 ft. ; depth moulded, 
11 ft. 3in. ; gross tonnage register, 266 tons; net tonnage 
register, 110tons. The vessel is intended for the coasting 
trade and has a MacIntyre double bottom of 80 tons, and 
the engines, which are built by Messrs. I. and T. Young, 
Ayr, have 18 and 34 in. cylinder, 24 in. stroke, to work at 
a pressure of 801b. The speed is to be 10 knots per 
hour. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Renewed Agitation in the Coal Trade.—That the 
miners are divided amongst themselves is fully exemplified 
by the proceedings of the past fourteen days. The 
scheme of amalgamating every coal-winning district has 
fallen through. The districts, or rather the men, are fol- 
lowing their own interests. Miners in this locality are 
determined to take an independent action. The same 

course is being followed by the miners of Derbyshire. 


The Yorkshire Miners’ Association and the Recent Agita- 
tion.—This Association has allowed a week’s pay to all 
men who were rendered idle a week owing tothe disputes 
at collieries after the withdrawal of the notices. The men 
employed at the following collieries have received the 
pay: Houghton Main, North Staveley, Carlton Main, 
Barrow, Old Oaks, Feartherstone Manor, Rock Colliery, 
near Leeds. and Fieldhouse Colliery, near Huddersfield. 


Dore and Chinley Railway (A Branch from the Midland). 
—The customary notices have just been served on the 
property ,and landowners in the district through which 
this line as projected, will pass. At a meeting of the pro, 
prietors of the shares in the Totley Brook Estate on 


Monday night (all of whom had notices), it was unani- 
mouslyTesolved to maintain a neutral position as to their 
assent or otherwise in reference to the land required. 
The scheme regarding this railway is most important and 
vital to the interests of a large mineral-producing district. 


The Derbyshire Miners and the Proposed Advance in 
Gaining Coal.—At a meeting of the men, presided over 
by those who have recently attended the Manchester 
Conference, resolutions were passed which are utterly at 
variance with the consonance of opinion expressed as to 
the determination of the miners to obtain an increase of 
wages in every coal-producing county in the kingdom. 
At Chesterfield on Saturday it was decided: ‘ That we, 
as a conference, are still of opinion that we are entitled 
to an advance of wages, and that we authorise representa- 
tives to attend the Manchester Conference on December 
27th, and support the representatives for Yorkshire in 
endeavouring to secure an advance of 10 per cent.” 
Messrs. Haslam and Harvey were appointed to represent 
Derbyshire. In the course of the discussion it was stated 
that the Butterly Company’s men, numbering 2000, had 
been granted an advance of twopence per ton, and that at 
the following collieries, all near Burton-on-Trent, the ad- 
vance had been conceded : Chesterfield Colliery (employ- 
ing 500 men), Maidins Colliery (500 men), Netherseal (500 
men) Church Gresley (200 men), Granville’s (220 men), 
and Hall and Boardman’s (400 men). The secretaries 
were instructed to call another conference whenever they 
might deem it advisable. 


FOREIGN AND COLONIAL NOTES. 

Syndical Chamber of Electrical Workmen.—A_ society 
with the above title has been formed in Paris to promote 
the technical training of men employed in electric work 
of different kinds by collecting for them in some central 
building useful drawings, models, specimens, &c., obtaining 
information and instruction for its members, and enabling 
them to meet and exchange observations and experiences. 
Appeals are made for the co-operation of industrial and 
scientific men of influence. 


The Telephone on French Railwaye.—The French rail- 
way companies in general have at last decided to adopt 
the telephone as a warning apparatus, instead of the 
telegraph. The Western Company made this change 
some time ago, but the other companies have only now de- 
termined to follow its example. 


The Grenan_ Suspension Bridge.—This remarkable 
bridge has just been completed over the Grenan torrent, 
on the line from Chamberg, in Savoy, to Saint André-le- 
Gaz. It crosses from rock to rock at a height of 187 ft. 
above the torrent, supported by a single pier of masonry. 
The bridge is of metal, constructed on the American 
Ithies-Tour system ; it is 255 ft. long, and weighs 393 
tons 5 cwt. 

A Compliment to the Brush Electric Company.—The 
Emperor of Brazil has presented to this company a large 
artificial flowering plant, made entirely of the feathers of 
South American birds, as a token of his gratification at 
the completing of a very successful system of electric 


| lighting in the city of Campos, Brazil, 
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THE quadrant electrometer is one of Sir William 
Thomson’s many and beautiful contributions to elec- 
trical science. This instrument—illustrated above,* 
is invaluable to the electrician, enabling him, as it 
does to, measure, with great precision, resistances 
and differences of potential, the insulation of con- 
densers, and the capacity of submarine cables. 

It derives its name from the four brass quadrants, 
which are so arranged around a common centre as to 
enclose a small cylindrical box-like space. The oppo- 
site quadrants are joined together by a fine wire, and 
the two pairs thus formed are separately connected 
with the electrodes of the instrument, Fig. 1. It is 
essential that the quadrants be placed symmetrically 
with respect to the needle. Three of them are mov- 
able along radial slots and adjustable by hand, whilst 
the fourth is susceptible of very fine adjustment by a 
micrometer screw, fixed on the main cover, Fig. 1. 

The ‘ needle,” which is somewhat paddle-shaped, is 
of thin sheet aluminium. It is freely movable about 
a vertical axis consisting of a stiff platinum wire. The 
upper part of this wire carries a short horizontal cross- 
piece to which are attached the two threads (unspun 
silk) of the bifilar suspension. 


The needle is charged and kept at a high potential | 


by being in permanent connexion with the inner coat- 
ing of a large Leyden jar. This coating consists of 
strong sulphuric acid which, besides being an excellent 
conductor of electricity, has a remarkable affinity for 
water, so that the inner working parts of. the electro- 


WILLIAM THOMSON’S 








* These two figures are reproduced with permission 
from J. E. H. Gordon’s ‘‘ Physical Treatise on Electricity 
and Magnetism,” 
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meter are kept dry and well insulated. The outside 
coating of the jar is formed of strips of tinfoil, sparsely 
arranged in order that the interior of the instrument 
may be seen. 

The dielectric is the glass of the jar, which is of 
white flint, and carefully chosen as to quality and 
insulation. 

A charge is given from (say) a small electrophorus 
to the acid by means of the charging rod which is 
seen in Fig. 2 projecting from the upper semi-cylin- 
drical part of the electrometer, technically known as 
the ‘‘lantern.” A stiff platinum wire is rigidly con- 
nected to the needle, and carries, at its lower ex- 
tremity, a small weight of the same metal which dips 
into the sulphuric acid. In this way, the needle is 
always at the same potential as the inner coating of the 
jar; its oscillations are, moreover, partly checked by 
the resistance which the acid offers to the rotation of 
the terminal weight. The wire is protected against 
surrounding influences by a narrow metallic cylinder, 
called the ‘‘ guard tube.” 

As the needle is completely enclosed by the quad- 
rants, it is thereby screened against extraneous elec- 
trification and is, besides, kept in a constant field of 
electrical force. Hence the angular deflection of the 
needle will be constantly proportional to the dif- 
ference of the potentials of the quadrants. 

This deflection is measured by the displacement 
over a finely divided scale of the image of a narrow | 
slit, through which rays from a lamp are admitted 
that are afterwards reflected from a mirror in rigid 
connexion with the needle. This mirror is a light 
disc of fine microscope glass, silvered and slightly con- 
cave, I1t is surrounded by a sort of brass hood to 
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protect it against the influence of neighbouring elec- 
trified bodies. 

It is easily seen that the sensitiveness of the electro- 
meter varies with the potential of the needle. Hence 
measurements are comparable infer se only inasmuch 
as this potential is maintained constant. This condi- 
tion is attained by means of the replenisher, which 
accessory is merely a small but ingeniously contrived 
induction machine. By twirling a milled head, Fig. 1, 
the potential of the jar may be raised or lowered 
according to the direction of rotation; and, as the 
increments or decrements are very small, a definite 
charge may be accurately reproduced. This is indi- 


_ cated by the idiostatic gauge. 


This gauge is itself an attracted disc electrometer. 
It is known that the jar has reached its normal charge 
when the sighting hair lies evenly between two black 
dots, Fig. 2, which are made ona small white porce- 
lain plate. Errors of parallax are avoided by viewing 
the hair through a plano-convex lens, taking care to 
keep the line of sight perpendicular to the centre of 
the lens, 

When the difference of potentials to be measured is 
comparatively great the light spot may be sent off the 
scale. To obtain a reading in such a case it is neces- 
sary to reduce the sensitiveness of the instrument, and 
this is effected by means of an oblong brass strip, called 
the induction plate. 

This plate is fixed immediately over one pair of 
quadrants, so that if one point of an electrified con- 
ductor be connected with it, instead of with the under- 
lying quadrant, the charge in the latter will be less 
than if direct connection had been made, and the 
deflection will be correspondingly reduced. 
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STATE RAILWAYS. 


CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 
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Fixed on the main cover, Fig. 2, is a small circular , — 
spirit-level which, together with the three foot-screws, | 
permits of the instrument’s being accurately levelled. | 

The readings of the quadrant electrometer may be | 
converted into absolute measure when the constant 
of the instrument has been, once for ali, determined 
by comparison with an absolute electrometer. When | 
this determination has been made it is evident that 
the position of the quadrants must not be altered, and the 
normal charge of the needle must always be exactly 
reproduced before a measurement is made, 

Another means, and one of frequent use as well as 














of easy application, consists in comparing the obtained 
deflection with that given by a known difference of 
potential, such as that of a Latimer Clark’s cell, or 


| Sir Willam Thomson’s standard Daniell. 


The quadrant electrometer is also (at Kew) advan- 
| tageously used as a self-recording instrument for 
registering, by means of photography, the variations 
in kind and degree of atmospheric electricity, and in 
this connection it has already rendered important 
services to meteorology. 





ENGINE FOR THE INDIAN STATES 

RAILWAYS, 

| Own the present page and page 588, we give detailed 
engravings of a pair of inverted compound engines 
constructed by Messrs. Hathorn, Davey, and Co., of 
Leeds, for the Indian States Railways. Fig. 1 is a 
vertical section looking towards the high-pressure 
eylinder; Fig 3a similar view, looking towards the 
low-pressure cylinder ; Fig. 2 an elevation, Fig. 4a 
plan, Figs. 5 and 6 details of the cylinders, and Figs. 


f=) - ah 
7 and § views of the low-pressure piston. These are 
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1] in. and 18 in. in diameter respectively, with a 
stroke of 2 ft., and have all the principal dimensions 
marked upon them. 

Each cylinder has a main and expansion valve, the 
latter for the low-pressure cylinder, having a plane 
face, and working on the back of the main slide 
(Fig. 3). The expansion valve for the high-pressure 
cylinder is cylindrical, and enveloped by the main 
slide, so that the governor has merely to overcome the 
resistance due to the valve spindle stuffing-box. 

The expansion valves of both cylinders are con- 
structed with space instead of lap, and the expansion 
is varied by altering their travel, the above conditions 
giving a late cut-off with the maximum, and an early 
cut-off with the minimum travel. The expansion in 
each cylinder is capable of alteration by hand, while 
that of the high-pressure cylinder is controlled by the 
governor also. 

The screws and handwheels shown in Figs. 1, 2, 
and 3 form part of the hand expansion gear. That 
for the low-pressure valve is coupled through the link 
above, to the valve spindle radius rod direct ; whereas 
the high-pressure hand gear (Fig. 1) is connected to 
one end of a double lever pivotted on the radius rod, 
the other end of which is connected to the governor. 
As the vertical displacement of the fulerum of this 
lever in the radius rod is along a circular path, the 
lengths of the hand and governor connecting links have 
been arranged to neutralise the disturbing effect on 
the governor. z 

The handwheels for opening the regulator and the 
valve to admit live steam to the low-pressure cylinder, 
are close beside the expansion gear, so that the man 
has the various appliances already to his hand. 


THE “JOHN ELDER,” PROFESSORSHIP OF 
NAVAL ARCHITECTURE. 

AmonG the noteworthy events of the last year in 
connexion with our great national industry of ship- 
building the foundation of the ‘‘ John Elder” Chair of 
Naval Architecture in the University of Glasgow is 
probably the most important. So recently as the Sth 
of November that public announcement was first made 
of the fact that Mrs. Elder had handed over to the 
Senate of the University of Glasgow the sum of 
12,500/. as a fund to form the permanent endowment 
of the professorship which she desired to institute, and 
in six weeks or so the appointment of the first pro- 
fessor was formally made. The patrons of the chair 
are seven in number, one of whom is the representa- 
tive of the students in the University Court, namely, 
the Lord Rector, the present Postmaster-General. 

The selection for the list of candidates who offered 
themselves was performed at a meeting of the patrons 
held on Friday, 21st December, and was a unanimous 
one. So far as has yet publicly transpired, the choice 
of the University Court was limited to three candidates, 
all of whom have already been mentioned in our pages. 
One of them was Mr. J. G. Lawrie, who has long been 
prominently identified with the shipbuilding and marine 
engineering industries of the Clyde, and who has been 
lecturing on naval architecture for the last two or three 
years, under the auspices of the Institution of Engi- 
neers and Shipbuilders in Scotland. Another was Mr. 
Laurence Hill, formerly a shipbuilder and marine 
engineer at Port-Glasgow, and for a time a sort of 
colleague or partner of the late Professor Rankine, in 
whose stead he did some professional work a short time 
before Rankine’s much regretted death. Some years 
ago he also lectured for one or two sessions on marine 
engineering and applied mechanics generally. Lastly, 
there was Mr. Francis Elgar, consulting naval architect 
and marine engineer in London, on whom the selection 
of the court ultimately fell. Doubtless the general 
consensus of opinion given in Mr. Elgar’s favour in 
the district where John Elder was so well known, 
and where his memory is still so much revered, 
had great weight with the patrons of the new 
chair to be instituted in the University of Glas- 
gow. But whether that was the case or not, Mr. 
Elgar was their unanimous choice, and we heartily 
congratulate him upon his election, the University on 
securing him as a most eligible professor, and the ship- 
builders and marine engineers generally throughout 
the kingdom, on having such an able representative 
in the great seat of learning which ‘‘housed” James 
Watt while making his early discoveries in mechanical 
science. 

The following is a brief account of Mr. Elgar’s pro- 
fessional career since he completed his apprenticeship 
as a practical shipwright in Portsmouth Dockyard in 
the year 1862. During the first two years or so he 
was occupied in the. drawing-office and moulding-loft, 
and while so employed he also studied in_ the 
Mathematical School in Portsmouth Dockyard. Then, 
(in 1864) he was appointed an Admiralty student in 
the Royal School of Naval Architecture and Marine 
Engineering at South Kensington, passing in the year 
1867 with the diploma of fellow of the first class, 
that being the highest diploma that could be obtained. 
Subsequently he was employed as draughtsman in the 
Admiralty service, and as an assistant surveyor of war- 
ships building at Messrs. Laird’s works, Birkenhead ; 














and in 1870 he was appointed foreman at Portsmouth 
Dockyard, having charge of the works in hand upon 
some of the principal vessels there—wood, iron, and 
composite, —besides acting as professional secretary to 
the chief constructor, who at that time was Mr. W. B. 
Robinson, and who, by the way, bears peculiarly 
appropriate testimony in favour of Mr. Elgar. At the 
end of 1871 Mr. Elgar left the Admiralty service, and 
was for some time the principal assistant to Sir E. J. 
Reed, in the designing and surveying of ironclad war- 
ships for the German, Chilian, and Brazilian navies, 
and other vessels. Mr. Elgar next acted for nearly 
two and a half years as the general manager of Earle’s 
Shipbuilding and Engineering Company at Hull, 
during which period he had the sole charge of the 
construction of merchant steamers of all classes, 
and of a number of warships, including two composite 
corvettes and one gunboat for the British Government. 
He resigned that post in the year 1876, and returned 
to London, when he was professionally employed for 
some time on the Brazilian turret ship Independencia, 
and also designed and surveyed the building of various 
smaller vessels, both for war and mercantile purposes 
till 1879, in which year he was invited by the Imperial 
Japanese Government to go to Japan, and advise them 
upon matters relating to their navy. 

His duties in Japan were completed in 1881, and 
then he visited the principal arsenals and workshops in 
China, and subsequently returned to this country, again 
settling down in London as a consulting naval archi- 
tect and engineer, working till July, 1882, in conjunction 
with Sir E. J. Reed. 

It is well known Mr. Elgar investigated the cause 
of the disaster to the Daphne, and gave evidence on 
the subject in the Government Inquiry. He also did 
the same in the case of the Austral. He is consulting 
naval architect and engineer to the Orient Steam Navi- 
gation Company, the New Zealand Shipping Company, 
the Compania Mexicana Trasatlantica, and the British 
Steamship Owners’ Protection Association. The special 
qualifications which we have now mentioned amply 
justify the Glasgow University Court in choosing Mr. 
Elgar as the first ‘‘ John Elder” professor; and we have 
no doubt that in his hands the endowment will bear 
good fruit, and fully answer the expectations of the 
donor. 








ELECTRIC LIGHTING NOTES. 
Messrs. FARADAY AND Son have lately brought out 
some encaged Swan lamp fittings with safety fuses for 
factory use. These have been applied successfully in 
some of the large cotton factories in the north. Messrs. 
Faraday are also engaged on some special fittings for 
Messrs. Siemens Brothers at the Forth Bridge works. 





The Yorkshire Brush Electric Light and Power 
Supply Company, Limited, and Messrs. Ferranti, 
Thompson, and Ince, Limited, will in the future be 
carried on by the Hammond Electric Light and Power 
Supply Company, Limited, with which the above- 
mentioned companies are now amalgamated. Mr. 
Thomas Smith is their agent and representative for 
Yorkshire; the Yorkshire office being at 1, East 
Parade, Leeds. 

An Industrial Exhibition was held last week at 
Ringwood, in Hampshire. In order to enable the 
exhibition to be visited at night, Messrs. Woodhouse 
and Rawson made a temporary: installation of six 
Pilsen are Jamps, driven by one of the new Pilsen 
dynamos. Notwithstanding a slight unsteadiness of 
the engine, the lamps burnt very well, as the Pilsen 
lamps usually do, and more than lit up the hall. 
Messrs. Woodhouse and Rawson also showed some of 
their microscopical and surgical lamps, lit from a small 
battery, together with Clark’s apparatus for lighting 
gas by electricity, and other novelties. 


An electric lighting installation was last week 
started at the yard of Messrs. Swan and Hunter, 
shipbuilders, Wallsend. It consists of one C Cromp- 
ton-Biirgin dynamo machine, and six are lamps of 
2000 candle power each. The lamps are of the double 
differential type with two sets of carbons. The ma- 
chine is driven by one of Marshall’s six horse-power 
semi-portable engines fitted with Hartnell’s automatic 
expansion gear. The work has been carried out by Mr. 
Wilson Hartnell, of Benson’s-buildings, Leeds, who it 
will be remembered was also connected with the light- 
ing at the Leeds Town Hail, which proved such a 
success. 

The subject of electric lighting was also under con- 
sideration last week by the Dundee Gas Commission at 
their monthly meeting, a report having been sub- 
mitted by the Finance Committee in reference to the 
Brush Electric Light and Power Company of Scotland. 
By the terms of an agreement entered into with the Gas 
Commission the company were bound to deposit a cer- 
tain sum of money with that body asa guarantee for 
the due performance of the contract to proceed with 
the lighting of a certain portion of the town in accord- 
ance with the terms of the provisional order obtained 





by the company. But the company are now liquida- 
ting, their business in Scotland having been so small 
and unremunerative ; and on the recommendation of 
their Finance Committee the Gas Commission have re- 
solved that no claim be made upon the liquidators of 
the company for the costs incurred in connexion with 
the provisional order. In connexion with this matter 
it may also be stated that public lighting under the 
Electric Lighting Act seems to have made no practical 
progress in any of the large towns throughout Scot- 
land. The municipal authorities of Greenock have 
marked off a portion of the town in which they intend 
to provide the electric light for such of the towns- 
people within that area as may wish it ; but up to the 
present it is théir intentions, rather than their prac- 
tical efforts, that have to be spoken of, the latter being 
still in the future. 

Messrs. J. H. Holmes and Co., electric light engi- 
neers, of Westgate-road, Newcastle-on-Tyne, have 
lately completed a very satisfactory installation at a 
new café recently opened at Wallsend-on-Tyne. The 
plant comprises two dynamo-electric machines driven 
by means of a six horse-power Tangye engine pro- 
vided with a high-speed Pickering governor. The 
larger machine is a Siemens SD, self-regulating 
dynamo, and furnishes the requisite current for sixty 
Swan lamps, arranged mostly on combined gas and 
electric fittings. Around the windows of the café 
there runs a massive tube carrying at intervals fifteen 
special brackets together with gas jets, to be used in 
the early morning when the machinery is not running. 
On the outside of the building are placed two are 
lights supported by hinged brackets capable of being 
swung round in front of a window, for the purpose of 
renewing the carbons, &c., without the use of ladders 
or hoisting apparatus. Arrangements are made for 
hanging one of the lamps when required in the concert 
hall, and also for using it to work a magic lantern 
for illustrating lectures. Amongst the novelties of 
this installation may be mentioned an arrangement 
by which the electric current is utilised for the simul- 
taneous lighting of the sun burners in the ceiling of 
the concert hall; this is done by small coils of platinum 
wire near each burner which are rendered incandescent 
on the circuit being completed through them on press- 
ing a push. 

There has recently been an exhibition, at 21, 
Austin Friars, E.C., of a primary electric battery, 
invented by Mr. O. C. B. Ross, and offered by 
him as an agent for electric illumination of ail 
kinds. The two electrodes are zine and copper; the 
former is surrounded by an acidulated solution of 
common salt, and the latter by a depolarising solution, 
the nature of which is kept secret. Each cell measures 
15 m. by 12 in. by 4 in. outside, and contains three 
zinc and two carbon plates. These cells are coupled 
in series to obtain the necessary electromotive force 
for driving the lamps, according as they are designed 
to be fed with currents of 30, 44, 60, and 100 volts. The 
electromotive force of each cell is slightly under two 
volts, so that for 100 volt lamps there are required 
about 60 cells, as owing to their internal resistance, 
the difference of potential at the terminals falls below 
the theoretical amount. Of course the dimensions of 
the battery vary with the number of lamps to be fed, 
boxes of the size mentioned above being capable of 
supplying about 20 lamps of 20-candle power. If the 
lights be increased, larger cells must be used, or two 
sets be coupled parallel. It is stated that the Ross 
battery will run at its working capacity, considerably 
below the maximum, for 12 hours, without sensible 
falling off in the intensity of the current, and then all 
that is required is that a small portion of the 
depolarising liquid should be withdrawn and the cell 
filled up with an equal quantity of fresh solution. 
Mechanical arrangements are provided whereby this 
can be done with ease and rapidity. The inventor 
affirms that the working expenses of his battery are 
fivepence per electrical horse- power by hour, or 
rather less than one halfpenny per hour for a 20-candle 
lamp. 

Hitherto the question of dealing with electric light- 
ing matters in Glasgow by the public authorities has 
been left very much in the hands of the Corporation 
Gas Committee, but there are indications now that 
such matters will henceforth be relegated to the care 
of the Town Council proper, or to the care of that 
body in its capacity of Police Board. Referring to 
that subject at last week’s meeting of the Town 
Council, Bailie Richmond remarked that the question 
of electric lighting for the city was a very important 
work, and one that would force itself upon them, 
whether they were willing to carry it out or not. His 
opinion was that they ought to have an independent 
committee of the Town Council. Mr. W. R. W. 
Smith said he would support Bailie Richmond if he 
moved in that direction, as he was perfectly certain 
that the electric lighting question could not possibly 
be fairly considered in the Gas Committee. Electric 
lighting was a question by itself, and one requiring 
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speciak knowledge. Bailie Richmond stated that he 
was quite prepared to move for a committee, but in the 
first place he wished to have an indication of the Lord 
Provost’s opinion on that point. Dr. Marwick (town 
clerk, replied by saying that the question to be decided 
there was whether they were to leave the matter in the 
hands of the Gas Committee, or whether it should be 
taken out of their hands and dealt with separately. If it 
was to be taken out of the hands of the Gas Committee, 
it must be dealt with not by the Town Council, but by 
the Police Board, under the Act of Parliament. He 
would not like to say definitely what course should 
be adopted until he had had an opportunity of look- 
ing more fully into the matter, and therefore he sug- 
gested that it should be delayed in the mean time. 
Bailie Richmond then gave notice that he would bring 
up the matter again when Dr. Marwick had given his 
opinion. —_—_—-— : ; 

An interesting action-at-law connected with electric 
lighting has lately been tried in the Court of 
Session at Edinburgh, before Lord M/‘Laren, who 
gave judgment on Saturday, 22nd December. — It 
was raised by Mr. P. B. Stockman, London, against 
Mr. Wm. C. Muir, of Inistrynich, Argyleshire, to 
recover payment of a sum of 319/. 15s. in respect 
of the fitting-up apparatus for lighting Inistrynich 
House by electricity. The pursuer had furnished 
defendant with an estimate for the apparatus and 
work to light his house, and a contract was com- 
pleted between the parties at a price not exceeding 
322/. The pursuer supplied the apparatus and per- 
formed the necessary work, which, it was alleged, was 
completed by the 12th September 1882, the accounts 
amounting to 319/. 15s., payment of which was refused 
by the defender, and in consequence the action was 
raised. ‘The defender averred that the work under- 
taken by the pursuer had not yet been completed ; that 
the work hitherto executed by the pursuer had not 
effected the intended purpose; and that in point of fact 
his house was not yet lighted by means of electricity. 
The pursuer averred that if the apparatus was now 
ineffective, the inefficiency was owing to the defender 
having mismanaged the lighting, and interfered with 
and destroyed part of his work. Proof was led some 
time ago. In giving judgment, Lord M’Laren decided 
against the defendant for the sum sued for and ex- 
penses. His lordship said it was a matter of public 
notoriety, at the time when the contract was entered 
into, that the lighting of houses by electricity was in 
an experimental stage. Mistakes in the execution of 
such a contract were almost unavoidable, and therefore 
excusable. The defender found fault with the lamps, 
but it had been proved that they had been obtained 
from the eminent firm of Siemens, who had not gua- 
ranteed them, and it was difticult to see how the 
pursuer could fulfil his engagement, except by applying 
to the best manufacturers in the trade. The system 
would have worked well had it not been that the 
dynamo machine was, for some reason or other, not 
driven at a uniform rate of speed. He was of opinion 
that the pursuer’s work was scientifically correct, and 
well executed. 


FOREIGN TECHNICAL LITERATURE. 

Tue Trade Review and Western Machinist (Cleveland, 
Ohio, November 10), says that the project of starting 
a tinned-plate mill at Hubbard, Ohio, is making pro- 
gress, a will probably soon be realised. It has been 
hitherto considered that the want of protection to this 
manufacture under the present tariff rendered it im- 
possible for America to compete with England ; but 
the experiment is about to be tried by an Englishman, 
chiefly supported by English capital. 

The Army and Navy Journal (New York, November 
17) quotes from the report of the Naval Bureau of 
Ordnance the following statement with regard to small 
arms: ‘‘ Magazine small arms are still ina state of 
transition, and new models are constantly coming 
forward. The ‘left-hand movement’ for loading and 
extracting is now becoming developed, and as it adapts 
itself to the easiest and most natural movements of the 
hands and arms, increased rapidity and facility of 
manipulation will result. No military rifles of this 
kind are yet in the market, but it is probable that 
they will be soon. 

La Houille (Paris, November 18) learns from its 
correspondents from the north of France that the 
movement for promoting the exclusive use of French 
goods is making rapid progress there. The principal 
means employed seems to be the boycotting of shops 
which sell English or German goods. La Houille calls 
the attention of the Government to the national dangers 
arising from the dependence of France for coal upon 
England, Germany, and Belgium, and urges the re- 
duction of railway rates, in order to develop the native 
coal industry. It also strongly opposes the scheme 
for the deepening of the Seine, as likely to be of benefit 
chiefly to English trade. 


The Industrial World (Chicago, November 8) con- 





tains an article upon mica, and its modern applica- 
tions, from which it appears that the American supply 
is unequal to the demand, and the price, conse- 
quently, is steadily rising. It is chiefly required for 
windows in stoves. A prejudice appears to exist in 
the States against European mica. 

The same paper mentions that the Corean Govern- 
ment has invited the co-operation of American mer- 
chants and manufacturers in the establishment of a 
trade museum at Seoul, in the province of Tah-Chosun. 
Samples and models of articles of foreign industry are 
to be exhibited, such as mining and agricultural imple- 
ments, machinery of all kinds, &c. ; and the Corean 
Government is to have the option of purchasing them 
at the invoiced prices. 

Le Génie Civil (Paris, December 1) describes the 
new Austrian system of industrial inspection. In- 
spectors qualified by technical knowledge are appointed 
by the Minister of Commerce, and subordinated to a 
head inspector, whose powers are very large. Their 
duty is to see that the laws are obeyed with regard to 
the health and safety of workmen, the duration of 
their labour, their payment, employment and dismissal, 
and the training of apprentices. They havea right of 
admission to every workshop and even house while 
work is being carried on there, but are pledged to 
secrecy as to all matters of trade or manufacture, and 
forbidden themselves to engage in them in any way. 
It is desired that they should hold themselves com- 
pletely neutral between employers and employed, and 
endeavour to gain the confidence of both; so that, in 
case of necessity, they may be called in to act as 
arbitrators. 

The Bulletin of the American Iron and Steel Asso- 
ciation (Philadelphia, November 14) gives the statistics 
of blast furnaces in and out of blast in the United 
States on November 1, from which it appears that 
the number in blast was then only 331, being three 
less than on July 1, at which date $3 furnaces had 
been blown out since the beginning of the year. The 
result of this decrease in production was that the 
stocks held in hand also considerably decreased, the 
quantity unsold on July 1 being 528,590 tons, whereas 
by November 1 this had been reduced to 432,354 tons. 
During the month of November 19 furnaces were to be 
blown in, and 15 to be blown out. 

The nail trade is very depressed, and the manu- 
facturers see no prospect of an immediate revival. At 
a meeting of the Western Nail Association held on 
November 14, it was decided to close all the nail mills 
west of the Allegheny Mountains for a period of five 
weeks, beginning on December 22. 





The Railway Review (Chicago, November 10) pub- 
lishes the report of the Special Committee on Railway 
Transportation, appointed by the New York Chamber 
of Commerce. They recommend that ‘ stock-water- 
ing” should be made a legal offence ; that capitalisa- 
tion of surplus earnings should be forbidden by law, and 
all increase of capital limited by strict and simple 
regulations, easily comprehensible by the publie; that 
corporations holding charters should be subject to 
Government control, including a power to regulate 
and control their charges, within reasonable limits ; 
that minor disputes between corporations and their 
customers should be decided by Government com- 
missioners ; and finally, that there should be no general 
fixed limit as to the rate of dividend payable by such 
corporations. These resolutions are aimed at the rail- 
way and telegraph companies. It is stated that the 
pooling system so far abolishes railway competition that 
the public are without remedy under such obvious 
injustices as being obliged to pay more than twice as 
much to go from New York to Ogden city as to San 
Francisco, which is 850 miles further. 

The same paper quotes from the New York Daily 
Stockholder an article advising the repeal of the free 
railway law, so that in future new railways should be 
obliged to procure a charter from the legislature of each 
State through which the line would pass. This would 
prevent the ;construction of useless lines for stock- 
gambling purposes, diminish railway wars, and intro- 
duce more stability and order into the American 
railway system. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
quiet last Thursday, but closed with a recovery of 4d. per 
ton. There were transactions on forenoon ‘Change at 
from 43s. 6d. to 43s. 7d. cash, also at 43s. 8d- and 43s, 84d. 
one month, and at the close of the market there were 
buyers offering 43s. 64d. cash and 43s. 8d. one month, and 
sellers near. The quotations in the afternoon ranged 
from 43s. 6d. to 43s. 7d. cash, and from 43s. 8d. to 
43s. 84d. one month, the market closing with buyers at 
43s. 7d. cash and 43s. 8hd. one month, and sellers near. 
On the following day the warrant market was a turn 
firmer, the proposed short time movement with the miners 
in Ayrshire being regarded as a sign of a coming reduc- 
tion in the make of pig iron. There was a recovery of 1d. 
per ton, and the week closed with prices about 4d. per 














ton under those of the previous week. Transactions were 
reported during the forenoon at from 43s. 7d. to 43s. 9d. 
cash, also from 43s. 85d. to 43s. 10d. one month, the 
close being sellers at 43s. 9d. and 43s. 11d., cash and one 
month respectively, and buyers near. Business was done 
in the afternoon at 43s. 8)d. and 43s. 8d. cash, also at 
43s. 103d. down to 43s. 9d. one month, and buyers at the 
close were offering 43s. 8d. cash and 43s. 94d. one month, 
with sellers near. Monday and Tuesday were both blank 
days amongst the iron brokers and merchants who form 
the “‘ ring” on ‘Change, and business was not resumed till 
this afternoon, when there was a very quiet market. Trans- 
actions were reported at very much lower rates, from 
43s. 13d. to 43s. 3d. cash. Towards the close the quota- 
tions were 43s. 14d. cash and 43s. 3d. one month for sellers, 
and buyers offering 3d. per ton lower. The returns of the 
Associated Ironmasters of Scotland for the year extend- 
ing from Christmas, 1882, till Christmas, 1883, have just 
been completed and issued, and by a number of persons 
they are considered to be unsatisfactory, as an opinion 
generally prevailed that the stocks would show a very 
marked reduction, whereas the contrary is the case, there 
being as great an increase in the ironmasters’ stocks as 
there is a decrease in the stocks in Messrs. Connal and 
Co.’s public warrant stores. On that point, therefore, 
the close of the year has brought no sensible change. 
There is a feeling in many directions that in the forth- 
coming year there will be a much smaller consumption of 
iron than has been the case during the present year, and 
hence the feeling of depression which has so long existed 
is likely to be maintained, the consequence being that 
buyers continue to show great caution in their operations. 
It is too soon to prognosticate with confidence as to the 
course which the iron trade will take during the year 1884, 
but people will doubtless be much better able to form an 
opinion after the New Year holidays have come to a close, 
and when makers, brokers, merchants, &c., have been 
able to prepare their annual statements, and reviews of 
the course of trade during the year now fast drawing toa 
close. There are now 103 blast furnaces in actual opera- 
tion, as against 102 last week, and 112 at this time last 
year. One additional furnace has been blown in during 
the week at Gartsherrie Iron Works. Only a moderate 
amount of business is doing in the shipping iron de- 
partment. Last week’s shipments showed a marked 
falling-off, the total being only 7607 tons, as against 
10,421 tons in the preceding week, and 11,412 tons in the 
corresponding week of 1882. The United States took 1532 
tons ; South America, 330 tons ; Australia, &c., 275 tons ; 
France, 290 tons; Italy, 1552 tons; Germany, 220 tons; 
Russia, 375 tons ; Holland, 270 tons; Belgium, 245 tons ; 
and lesser quantities were sent to other countries. No im- 
provement yet seems to be made regarding the hematite 
pig iron trade ; indeed, the depression seems to be getting 
more decided, as holders have lately been willing to accept 
of 463. per ton for the usual proportions of Nos. 1, 2, and 
3 brands f.o.b. at Cumberland ports. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood yesterday afternoon at 584,138 tons, as compared 
with 583,818 tons yesterday week, showing an increase of 
321 tons for the week. 

Shipments of Machinery, &c.—The foreign shipments of 
machinery, &c., for the Clyde reported last week, included 
sugar mills and other machinery valued at 20,100/., 
chiefly for New Zealand, Calcutta, Berbice, Bombay, and 
Rangoon; sewing machines of the value of 3588/., de- 
spatched to Santander, Lisbon, Bordeaux, and Antwerp ; 
railway sleepers and other steel manufactures, valued at 
14,300/. ; castings and miscellaneous iron manufactures 
of the value of 31,9707. 


Mining Institute of Scotland.—An ordinary meeting of 
this Institute was held at Hamilton last Thursday even- 
ing—Mr. James M‘Creath, M.E., President, in the chair. 
Papers read at two former meetings—one by Mr. Beilby, 
“On Young and Beilby’s Process for the Treatment of 
Coal,” and the other by Mr. Frederick J. Rowan, ‘‘On 
Gas Firing for Steam Boilers’—were again under dis- 
cussion. 

Dundee Sewerage Works.—The Dundee Police Com- 
missioners have recently completed an extensive scheme 
of sewerage works, the estimated cost of which was rather 
over 16,600/.; the estimates, however, have been exceeded 
by 2869/., chiefly in consequence of mishaps not calculated 
upon, and the effects of tides and quicksands. 


The Wages Question on the Clyde.—The proposal of the 
Clyde shipbuilders to make a reduction of wages in the 
case of all their workmen is still exciting a considerable 
amount of attention on the part of the men. Numerous 
meetings of the different branches of the workmen have 
recently been held, but the decisions arrived at have not 
in any case been allowed to become public. The reduc- 
tion of 10 per cent. on the pieceworkers in the ship- 
yards proper is being quietly effected as new contracts 
are entered into by them, and after the approaching holi- 
days have concluded, the engineers, joiners, and other 
workmen will be called upon to submit to a reduction 
likewise. It seems that up till a day or two ago there had 
not been any notification of a reduction of the wages of 
the engineers in the Greenock workshops. 

Reduction of Wages at Leith.—Messrs. Hawthorns and 
Co., engineers and shipbuilders, Leith, have given notice 
that the wages of the workmen employed by the firm in 
the boiler making and other departments will be reduced 
3d. per hour after the 10th of January next. 


The Scotch Coal Trade.—In most of the colliery districts 
of Scotland, and more especially of Lanarkshire, the coal 
trade continues to be exceedingly brisk, with the slight 
exception of the house coal department, which is in- 
fluenced to some extent by the exceedingly mild weather 
prevailing during the past week or ten days. Prices re- 
main firm, and wages are still unaltered. 
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COMPOUND ENGINE FOR THE INDIAN STATE RAILWAYS. 


CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 585.) 
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THE NEW PATENT LAW. 

Ir is announced that no applications under the 
new Patents Act will be accepted if they bear 
a date prior to January 1, 1884, the day upon 
which the Act comes into operation. From this it 
would appear that inventors residing at a distance 
from London will have to come to town in order to 
get their applications into the Patent Office on 
January 1, and that the many who may be so 
unfortunate as not to be able to do this will! 
be precluded from the benefits of the Act on) 
January 1, unless they reside sufficiently near | 
London to admit of getting their applications | 
executed on January 1 into the Patent Office on | 
that day by the aid of special messengers or other- | 
wise. Mr. Lloyd Wise has addressed a lengthy 





communication on the subject to the President of 
the Board of Trade in which he urges that should 
the regulation in question be insisted upon, cases of 
—— and injustice are to be expected. He has 
expressly pointed out to Mr. Chamberlain that the 
regulation will have the effect of giving to inventors 
living abroad priority over those in the United 
Kingdom who are at a distance from London; 
because a foreign inventor can send (as some already 
have sent) a description of his invention to a 
London agent, who can make the declaration and 
apply on the 1st of January, in his own name, for a 
patent for the invention so communicated to him. 
But a London agent cannot act in this manner 
with an invention whose author is in the United 
Kingdom. 

It appears probable that a great many applica- 
tions for patents will be deposited on the first day 
of the new year. It is well known that frequently 
several minds conceive the same invention at about 
the same time. Hence seeing that so many in- 
ventors have been waiting to take advantage of the 
new Act, it is highly probable that under the regu- 
lation above referred to, cases will arise of inventors 
being deprived of the benefits of their inventions, 
from sheer inability to comply with that regulation, 
and while the inventor (or agent of a foreigner as the 
case may be) in London will get his patent, the pro- 
vincial inventor’s application will be refused. 
Should such cases arise a strong feeling of dissatis- 
faction is likely to prevail in different districts at a 
distance from London. What may be the grounds 
for this extraordinary action on the part of the 
Board of Trade we are at a loss to conceive. 

As regards the purely legal aspect of the question 
we may point out that the declaration is made not 
under the Patents, Designs, and Trade Marks Act, 
1883, but under the Act of 5 and 6 Wm. IV., as is 
indeed set forth in the document itself. Sect. XI. 
of that statute says ‘‘ that whenever any person or 
persons shall seek to obtain any patent under the 
Great Seal for any discovery or invention, such 
person or persons shall in lieu of any oath,” &c., 
make and subscribe adeclaration. It is clear, then, 
that declarations in the matter of applications for 
letters patent are no new thing, since they are ex- 
pressly provided for under the Act just quoted. 

Furthermore we have reason to believe there are 
two precedents for a practice contrary to that laid 
down in the regulation under notice, and which by 
the way we do not find in the ‘‘Rules.” When 
the Patent Law Amendment Act of 1852 came 
into operation on the Ist of October of that year, 
applications were received without question although 
some of them appear to have been actually executed 
some days before. The Commissioners of Patents 
of the day were Lord St. Leonards, Sir John 
Romilly, Sir Frederick Thesiger, and Sir Fitzroy 
Kelly. Surely the Board of Trade need not hesi- 
tate to follow such eminent authorities. 

Again, take the case of the Trade Marks Acts ; 
unless we are mistaken, no applications were re- 
jected on the ground of informality due to the date 
of execution being anterior to the Ist of January, 
1876, the day on which the Act came into opera- 
tion. The point is purely technical, and though it 
is one which might well be advanced in a criminal 
case to save a person from the penalty of the law, 
we agree with Mr. Lloyd Wise when in his letter 
to the President of the Board of Trade, he submits 
that it is unworthy of a great public department. No 
possible advantage can arise from insisting upon it, 
as in case of legal proceedings, it is difficult to see how 
any one could go behind the grant of letters patent to 
show that the steps laid down by the Act were not 
properly followed. Onthe other hand, as «ready 
indicated, the effect of the regulation, if persisted 
in, will be to cause great dissatisfaction and an- 
noyance, not to speak of considerable expense and 
probable loss. 








THE INDIAN PUBLIC WORKS 
DEPARTMENT. 

On the 30th November last we congratulated our 
readers, and all Indian civil engineers in particular, 
on what we believed to be the approaching aboli- 
tion of many of the long-standing anomalies of 
the Indian Public Works Department. 

It would appear, however, that we were some- 
what premature ; for, a Committee of India and 
War Office officials, who are now sitting under the 
presidency of Mr. A. W. Peel, M.P., the proposed 
successor to Sir Henry Brand, have, we are in- 
formed, agreed to recommend to Government a 





proposition with regard to the employment of 
Royal Engineers in India, which, if adopted, would 
stultify all the concessions recently made by Lord 
Kimberley, and go far to place the Government of 
India in antagonism to the commercial classes of 
this country. In future we are given to understand 
all Royal Engineers are in India to be separated 
from Civil Engineers, and that to the former are to 
be intrusted all military works and railways ; while 
the latter are to be confined to irrigation and other 
smaller and inferior local works, and at the same 
time the proportion between military and civil 
engineers are to be made equal. 

So monstrous a proposal, coming directly after 
the declared opinion of the Secretary of State, we 
should hardly have credited, but for the channel 
through which the information reaches us. 

It is an attempt to interfere with one of the most 
important civil departments of the State, which not 
even the military and bureaucratic governments of 
France or Germany have ever attempted; and 
should it be persevered in, will convert what has 
hitherto been to a large extent a professional and 
departmental question, into a popular movement, 
which cannot but end disastrously for the intruders. 
For, although this country is proud, and justly so, 
of its army and its soldiers, yet it will never permit 
them to usurp the civil government of the great 
departments of the State. 

Unfortunately, in India military men have for 
too long a time been permitted to meddle in civil 
affairs ; and if in the future that country is to be 
governed with the urbanity which is the character- 
istic of all our modern administration, all military 
men would do well to confine themselves to their 
own professional duties ; and India surely offers a 
wide-enough field for their legitimate employment 
as soldiers. Ofticers of Royal Engineers either are 
or are not soldiers; if they are (of which there can 
be no doubt, from their extra claims for emoluments 
on that account when employed on any civil duty), 
then they should be in every way trained to discharge 
their military duties, and at.all times be kept under 
the command of the heads of the army, and on no 
account be employed on civil duties of an important 
kind, which would interfere with their professional 
duties in time of war. If all the railways of India 
are placed under Royal Engineers, what is to be- 
come of our lines of communication in time of 
war when the services of these gentlemen would be 
required at the front? But as we understand the 
proposal, it is so to increase the number of Royal 
Engineers as to render their removal in time of 
war unnecessary. Such an increase to the army we 
feel sure would never be sanctioned'by the House 
of Commons until all our civil engineers become 
extinct, and the Government driven to extremes to 
obtain men in civil life to discharge their duties. 

In India, as at home, all Royal Engineers, as 
recommended by Sir A. Clarke, R.E., should be 
placed under the Commander-in-Chief, and their 
first charge, as at home, should be the military 
works of India, for which Government has pro- 
vided a distinct department in that country. If 
it should be considered necessary for their proper 
training that they should have some experience 
of civil works, then their services should be placed 
for limited periods of, say, five or seven years, at 
the disposal of the civil department, otherwise 
they are apt to be Jost to the army, while they 
are hardly ever likely to become thoroughly trained 
civil engineers. And during such employment on 
civil works they should, as regards emoluments, be 
treated in every way on the same scale as the civil 
engineers employed on the same duties. 

We have on previous occasions pointed out how 
powerful a body the Royal Engineers are, and how 
they have been able to set aside and override the 
officially declared wishes of former secretaries of 
State ; but we venture to hope that on this occasion 
Lord Kimberley will not permit himself to be ruled 
by them. 





PRIVATE BILL LEGISLATION.* 
ContINvING the description of the schemes affect- 
ing the western side of England, the Barry Dock 
and Railways now claim attention. This project, 
after a very protracted inquiry last session, was 
rejected by the Lords after it had successfully 
passed the Commons, though there it was shorn of 
its chief recommendation, that of favourable rates 
to its principal promoters, the colliery owners and 
others associated with them in South Wales. The 

~_ * See pages 522, 45, and 568ante. 
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scheme as presented now is very similar to its pre- 
decessor, consisting in the first part of two embank- 
ments or dams to be formed across the channel be- 
tween Barry Island and the mainland of Glamorgan- 
shire ; within them will be constructed a capacious 
dock communicating with the Bristol Channel by a 
lock and entrance thereto. Situated in the eastern 
embankment above mentioned there are to be also 
sundry works protecting the access from the sea. 
The railway portion consists of eight lines. No. 1, 
about seventeen miles in length, commences at 
Barry ; taking a northerly course, it passes through 
St. Fagans, near to Llantrissant, and enters near 
Treforest the valley of the Taff, continuing along 
which and that of the Rhondda it terminates by a 
junction with the Taff Vale Railway near Hafod 
Station. No. 8 continues this railway for about 
six miles up the Rhondda Valley to a point near 
Ystrad-y-Fodwg. Nos. 2 and 3 connect No. 1 with 
Barry Island. No.4, about three miles in length, 
connects No. 1 with the South Wales Railway at 
Peterston. No. 5 is a second junction with the 
latter railway at St. Fagans. Nos. 6 and 7 are 
short junctions connecting No. 1 with the Llantris- 
sant and Taff Vale Junction authorised railway 
No. 6 and the Taff Vale Railway at Pentyrch and 
Treforest respectively. Running powers are sought 
over the whole of the system of the Taff Vale Rail- 
way and over so much of the Great Western Rail- 
way as will give access to Cardiff and Peterston 
stations. The promoters of the scheme of last 
session were practically colliery owners, freighters, 
and shippers who desired to have an access to the 
seaboard without making use of the appliances of 
the Taff Vale Railway and of the Bute Docks, 
which at present monopolise the trade from the 
Rhondda Valley. Whether the support from these 
interests will be as strong this session, now that 
Parliament has pronounced against special rates, 
remains to be seen. 

The Abergavenny and Monmouth Railway follows 
much the same course as that of the now defunct 
line with the same title sanctioned in 1865, but its 
connexions with other railways at either end are 
somewhat different. It commences by a junction 
with the London and North Western Company’s 
line near where it crosses the Penypound road at 
Abergavenny, and then for some distance takes the 
course of the valley of the Trothy passing Llanlillio, 
and terminates by a junction with the Wye Valley 
Railway near the bridge which carries that line 
over the Wye at Monmouth. This line is about four- 
teen miles long, and with the running powers 
sought for over the North Western Railway into 
Brecon, over the Great Western between Monmouth 
and Coleford, over the Wye Valley, Severn and Wye 
and Severn Bridge Railways, would give another 
route considerably shorter than that existing be- 
tween the Severn Bridge and Rhymney, Tredegar, 
Dowlais, and other important places similarly 
situated at the heads of the South Wales valleys. 

The Avonmouth and South Wales Railway is in- 
dependently promoted to connect the Severn Tunnel 
line of the Great Western Railway at its east end 
with the Bristol Port Railway at Avonmouth ; it 
consists of a main line about five miles long and a 
short second junction at Avonmouth. Powers are 
to be asked to enable the Corporation of Bristol 
and the railway companies interested to subscribe. 
The railways proposed to be constructed in the ex- 
treme south-west are few in number and unimpor- 
tant in character, the principal being a scheme in- 
dependently promoted to connect by means of lines 
about sixteen miles in length, Lynton, that favourite 
tourist resort, with the South-Western and Great 
Western systems at Barnstaple ; powers also to be 
taken to enable these two companies to construct 
and work the proposed line should Parliament 
sanction it. To many to whom the lovely scenery 
here to be found and the quietude altogether free 
from the associations inevitable in the presence of 
railways, offer peculiar attractions, at the present 
time rapidly becoming rare, the intrusion of the 
locomotive into such a locality will appear most 
undesirable, and wholly unwarranted ; on the other 
hand there are numerous people who find the 
fatigue and inconvenience of a coach journey, how- 
ever pleasant and enjoyable that may be under 
other circumstances, particularly distasteful after 
several hours passed in a railway carriage, and 
to these the prospect of getting through the whole 
business of access without change of conveyance 
will offer an inducement, not to be made light of, 
to visit this charming part of the North Devon- 
shire coast. The Plymouth and Dartmoor Railway, 





authorised last session, is proposed to be extended 
from Plymstock to Modbury, a small town about 
ten miles east of Plymouth, and about midway 


between it and Dartmouth. A short line is also 
proposed from the Friary Station branch of the 
South-Western Railway, near the junction with 
that line of the Sutton Harbour branch, into a 
piece of land near the Friary Station. The Lis- 
keard and Caradon Railway Company, authorised 
in 1882, propose to extend their system by the con- 
struction of a line about six miles in length from 
Altarnun to Launceston, making a junction with 
the North Cornwall Railway authorised in the same 
year. Running powers are asked for over the North 
Cornwall, the Bodmin and Wadebridge Railways 
and those of the South-Western Railway between 
the junction of the first-named railway with the 
Holsworthy line and Queen-street Station, Exeter ; 
powers are also sought to enable the North Corn- 
wall, South-Western, and Great Western Companies 
to make and use the proposed line. 

In Shropshire and Montgomeryshire it is proposed 
to construct an extension about nine miles long 
of the Bishop’s Castle Railway from its termi- 
nation at Lydham Heath to the Cambrian Railway 
at Montgomery, passing through Churchstoke and 
Cherbury. This line would much shorten the 
route between Gloucester, Hereford, and the 
districts surrounding those places and the watering- 
places on the Cambrian system. The Whitchurch, 
Nantwich, and Cheshire Lines Railway consists of 
five lines. Nos. 1, 2, and 3 form a continuous 
line about eighteen miles in length, commencing 
by a junction with the Cambrian Railway at a point 
about a mile south-west of Whitchurch in Shrop- 
shire. It proceeds in a northerly direction, and 
terminates by a junction, near Whitegate, with the 
Winsford branch of the Cheshire Lines Committee. 
No. 4 is a short junction with the London and 
North-Western Company’s Tattenhall and Whit- 
church branch near Whitchurch. No.5 is a junction 
about seven miles long between No. 3 at Spurstow 
and the Nantwich and Market Drayton line of the 
Great Western Railway near Nantwich. Running 
powers are sought over the North-Western and 
Cheshire line into Whitchurch and Cuddington 
Stations respectively. The proposed railways 
would give the Cambrian system a direct access to 
Manchester, and to the Great Western an alterna- 
tive route for their traffic to that city over the 
Cheshire Committee’s lines. Powers to agree as to 
use, &c., are to be given to these companies, as 
well as to the North-Western Company, though 
this company will doubtless offer strong opposition 
to the scheme. 

The Denbighshire and Shropshire Junction Rail- 
way consists of two lines, together about twelve 
miles in length. No. 1 commences in the parish of 
Wrexham by a junction with the authorised Wrex- 
ham, Mold, and Connah’s Quay Railway, and taking 
a south-easterly course terminates by a junction 
near Ellesmere with the Cambrian Railway. No 2 
isa junction with the sqme railway a short distance 
from the Welsh Hampton Station; by this line 
access will be given from the Cambrian system to 
the coalfields in Flintshire, and the port of Connah’s 
Quay. The Porthdinlleyn Railway is a revival of 
a scheme to connect the railways of England by 
means of the Cambrian system with the port of 
that name, which being situated almost as near to 
Dublin as Holyhead, and much nearer to London, 
has long rebelled against the monopoly of traftic 
enjoyed by that port and claimed a share of the 
money spent and attention bestowed upon its im- 
provement; the proposed line is about six miles long 
and joins the Cambrian Railway at its termination 
at Pwllheli on the north side of Cardigan Bay. 

The works for next session proposed by the 
Great Northern Railway are insignificant; indi- 
vidually they consist of two new lines but a mile 
or so in aggregate length, at Eastwell, in Leicester- 
shire, and an extension of the Stanton branch into 
the iron works of that name at Ilkeston, in Derby- 
shire. Several new roads and subway crossings 
are also proposed at different points as well as the 
acquisition of sundry additional lands. 

The newly proposed works of the Midland Rail- 
way Company resemble in extent and character 
those of its rival just described, and consist, first, of 
works in the county of Derby, comprising three 
railways each under a mile in length, connecting 
Ripley Station with the Heavor branch and with the 
Butterley Station ; secondly, the construction of a 
short line between the Holwell branch of the com- 
pany and Waltham branch of the Great Northern 
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Railway ; thirdly, a railway called the Langton 
Railway, connecting the colliery tramway at that 
place with the Pyebridge and Mansfield line of the 
company near Pinxton Station. The company’s 
Erewash Valley line, also between Langley Mill 
and Alfreton station, a distance of about five miles, 
isto be widened. There are also numerous plans for 
new roads and additional lands rendered necessary 
for the purposes of the company’s undertaking. 

The Dore and Chinley Railway is laid out to 
unite the Manchester and Sheftield lines of the 
Midland Company on a route across the Derby- 
shire Hills, which forming as they do part of the 
‘**backbone of England,” have hitherto presented 
great obstacles to railway construction, necessitating 
costly works suchas Woodhead Tunnel, and further 
north those of Standedge and Littleborough. The 
proposed line, about eighteen miles long, commences 
by a junction with the Chesterfield and Sheffield 
line near Dore Station, about five miles south-west 
of Sheffield, and taking a nearly western course 
through Castleton and Edge, terminates north of 
Chapel-en-le-Frith by a junction with the Amber- 
gate and Manchester line at Chinley ; there is also 
a second junction with the latter line near the 
above-mentioned termination of the main line. 
Running powers are sought over the Midland lines 
into Sheftield and Buxton Stations and as far as the 
junction with the Manchester, Sheffield, and Lin- 
colnshire Railway at New Mills. This line would 
give a second route between Manchester and Shef- 
field, but its length is little, if at all, shorter 
than that at present existing vid Penistone, and 
the gradients would probably be heavier to work. It 
would open some lovely bits of scenery, but this 
alone can hardly be sufticient inducement for a 
large expenditure of money without the reasonable 
expectation of more decided advantages, which do 
not at present appear, from the carrying out of 
the scheme. 

The Northampton and Daventry Railway, con- 
sisting of a line about twelve miles long, connects the 
latter place with the railway at Northampton; there 
is also a short junction near Weedon, between the 
proposed line and the London and North-Western 
main line. 

The East Herts Railway is an independent 
scheme apparently devised for the purpose of 
placing Hertford and Enfield on a main line by the 
construction of a line parallel to the Great Northern 
Railway between Stevenage and Finsbury Park, 
and also toshorten by about five miles the distance 
to Cambridge. The project consists of seven rail- 
ways: Nos. 1 and la are a junction with, and a 
widening of, the Hertford branch of the Great 
Northern Railway near Hertford Station. No. 2, 
about nine miles iong, commences by a junction 
with the Enfield branch of the before-mentioned 
railway, and terminates by a junction with the 
proposed widening at Hertford. Nos. 3 and 4, about 
sixteen miles long, forma continuous line between 
the termination of the said widening and the 
Hitchen and Cambridge line near Ashwell. No. 5 
is a junction between No. 3 at Datchworth and 
the up track of the main line of the Great Northern 
Railway near Stevenage. No. 6is a junction be- 
tween No. 5 and the down line of the same main 
system. 


THE FISHERIES EXHIBITION. 
Tue InpIAN Section. 

Tur Indian Court comprised the central portion 
of what was undoubtedly the most picturesque and 
artistic part of the whole Exhibition—that formed 
by the Chinese, Indian, and Japanese Sections. 
The Indian fisheries had the advantage of being 
represented by Deputy Surgeon General Francis 
Day, F.L.S., one of the leading naturalists of the 
age, who has prepareda most complete catalogue 
of the exhibit. Great as was the interest of this 
court for the naturalist, there was not much in the 
way of models of vessels and gear that could pro- 
fitably be compared with European fisheries. 

Both the conditions under which the Indian 
fisherman works, and the prey he seeks, are so 
different from those of western nations, that it is 
not very easy to treat the two branches of the 
subject from the same stand-point. In all discus- 
sions on the economic condition of the Indian 
fisheries salt occupies the foremost place. The 
coast line of India and Burmah is 4611 miles in 
extent, and Mr. Day informs us, that the seas 
washing these shores are much more abundantly 
stocked with fish than those of Europe. There is 


a practically unlimited demand for edible fish 
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amongst the swarming populations of the interior, 
and yet in many parts the Indian fishermen 
are not able to earn a decent living. It 
would appear that all that is wanted to create 
a prosperous fishing industry in Indian waters 
is untaxed salt. In some parts, whenever the 
native trade has taken a spurt, the tax on 
salt has been promptly raised, so that the inha- 
bitants are forced to dry their fish in the sun, or, 
in parts where its application is not prohibited by 
law, to use salt earth. Thus in 1860 an increase 
occurred in the fisheries, and the salt duty was 
raised in Bombay from 2s. to 2s. 6d. a maund.* 
Again, in 1864-65, there was a further rise of 6d. 
In Scinde the duty has never exceeded 2s. a maund, 
and the fishermen in this part have always been 
fairly prosperous, whilst their fellow craftsmen in 
3ombay, oppressed by an almost prohibitive tax, 
are miserably poor, excepting those in the neigh- 
bourhood of large towns. Further south again, on 


the Malabar coast, the fisheries are a thriving 
industry. Here the duty on salt is high, three 


maunds of fish requiring 4s. worth of monopoly 
salt for its cure, but, in accordance with a legal 
decision, the natives are free to use salt earth, 
which produces an inferior article, but is capable 
of preserving the fish at a twelfth part the cost of 
that required for the taxed salt. It has been pro- 
posed to put a tax of 3s. 6d. a maund on the salt 
carth. Once to the east of Cape Commorin those 
who depend on fishing for a living ‘* appear as a 
poverty-stricken race of people,” and continue so 
as one travels north up the Coromandel coast, 
excepting in the vicinity of large towns, where a 
ready market can be found for fish in a fresh con- 
dition. On this coast the salt tax, which in 1859 
stood at 2s. a maund, was increased in 1859-60 
to 2s. 9d., in 1860-61 to 3s., in 1864-65 to 3s. 44d., 
in 1869-70 to 4s., and in 1875 to 6s. ; but it 
now stands at 4s. amaund. On this coast, however, 
some concessions have now been made to those 
engaged in salting fish. It must not be supposed 
from what has been said that the Indian Govern- 
ment are altogether wedded to a scheme of tariffs 
or look with favour on the nationally selfish policy 
of protective duties. In 1867 it was decided to 
admit all salt fish from foreign ports into British 
India free of duty, and the Government thus earned 
the gratitude of the simple-minded dwellers in the 
neighbouring Portuguese settlements, who are far 
too artless to place any tax on their salt and yet 
have succeeded in ruining all the Indo-British 
fisherman and fish curers who are not favoured in 
some especial way. No doubt the subject of native 
taxation in India is a difficult one, and naturally 
there are two sides to the question, but, so far as 
the fisheries are concerned, the way the salt tax is 
levied looks to the unofficial mind very like killing 
the goose that would lay the golden egg. 

The fresh-water fisheries of India will doubtless at 
some future time afford a valuable source of food 
supply. At present, as Mr. Day informs us, it is no 
one’s business to prevent undue depletion of these 
fisheries ; and as, in many districts, ‘‘liberty is 
given to every one to help himself as he likes, 
when he likes, and where he pleases,” it follows 
that the inland waters are most thoroughly and 
effectually scoured. ‘*‘ Nets which will not permit a 
mosquito to pass are employed ;” ‘‘ wicker-work 
traps, baskets and nets, first placed so as to 
entrap the breeding fishes ascending to their 
spawning grounds, and subsequently reversed to 
take them descending to the river. Streams 
are absolutely strained to catch the fry, and 


every irrigation channel has its wicker-work 
trap.” Nets of a mesh varying between 1 in. and 


the thirty-second part of an inch are used, whilst 
in other cases the mesh has been compared to a 
grain of wheat, a small pea, a large needle, coarse 
muslin, or ‘‘of asize that would ensnare a gnat.” In 
the coming age, when fish culture and fish legislation 
have develeped into perfect sciences, no doubt the 
fresh-water fisheries of India will yield a valuable 
harvest. Inthe extra exhibit of the Indian Court 
were to be seen a very comprehensive collection of 
nets, traps, cages, pots, fixed engines of all kinds, 
hooks and lines, and numberless other contrivances 
for taking fish, down to bows and arrows, which 
are still used in the Andaman Islands and in parts 
of India and Burmah. All these articles are duly 
enumerated in the catalogue we have referred to, 
which might be more correctly described as an 
Encyclopedia of the Indian Fisheries. There were 
several models of boats, most of them of little 
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practical interest to the English fisherman, al- 
though no doubt admirably suited to the purpose 
they are intended to serve. The most notice- 
able of these was one of a Konkan Machva, which 
was placed amongst the extra exhibits. This 
model was made of polished teak, and had evi- 
dently been turned out by a craftsman who pos- 
sessed good tools and the ability to use them. 

The machvas (or muchwas) of the Concan are 
described as being amongst the swiftest sailing 
vessels known. In appearance they are like the 
Arab dhows, which have been somewhat pro- 
minently brought to our notice of late years in con- 
nexion with the work of suppressing the slave 
traffic on African shores, in which the Royal Navy 
is engaged. The dhows, we believe, are mostly 
built in Bombay, where there is a considerable boat- 
building industry, principally in the hands of the 
Parsees. There is a curious resemblance between 
the hull of a machva and that of the Bohuslan 
deep-sea fishing-boat of Sweden, which we illus- 
trated on page 435 ante. In the Indian vessel there 
is a rounded, spoon-shaped body, placed above a 
considerable area of dead wood, which gives the 
vessel the required lateral resistance. The stern 
slopes away very much aft, the fore foot being 
about a quarter of the boat’s length from the 
forward end of the vessel or deck. The rudder 
post is somewhat raked, and the boat is sharp- 
sterned. So far the description applies equally to 
both craft, and the resemblance of the two in these 
details is very striking. But there is one curious 
feature possessed by the Indian boat, in which it 
differs widely from the Swedish vessel. Both in 
the Bombay dhows and machvas there is a deep 
false keel, which is hollow or concave in form, so 
as to be considerably deeper at the fore and 
after parts than in the middle. The boats 
are mostly built of teak. They are undecked, 
and are fitted with thwarts. To facilitate fishing 
operations numbers of palm-wood laths are fastened 
together by cords, and laid down to form a platform 
for standing upon; they can be rolled up out of the 
way when not required. 

The boats are carvel-built, and in the present 
day of advanced civilisation are iron fastened, but 
it is not many years ago that most of the parts were 
joined together by coir twine, and this unsub- 
stantial mode of building is still used at times, 
especially on the top sides. In the machva there 
is absolutely no finish, everything is of the roughest 
and rudest kind, and the baler’s post is no sinecure. 
Yet in the hands of the keen native crews they sail 
like witches, and last longer than their owners. 
A boat of twelve tons will cost from four to five 
hundred rupees* to build and fit. The inventory, 
however, is not elaborate, and consists of 12 paddles, 
12 poles, a 60 Ib. to 100 lb. grapnel, a box of sand 
to serve as a caboose, two buckets, and a lantern. 
The rig of these craft is curious. A short mast is 
stepped amidships and rakes very much forward. 
Upon this is hoisted a large triangular sail, which 
is bent to a long yard. When the sail is set 
the fore end of the yard is just over the 
stem head, and from there slopes upward until 
the after end or peak is right above the stern- 
post. Were the after leach of the sail carried 
down in a vertical line, the rig would be almost 
identical with that of the lateen faluchos of the 
Spanish fisherman or the graceful Italian feluccas, 
without which no artist considers a picture of 
Mediterranean landscape complete. In the machva, 
however, the leach of the sail from peak to clew 
slopes forward, so that the sail is sheeted almost at 
the foot of the mast, in place of being carried aft to 
the stern after the manner of the European lateens. 
No shrouds or stays are used, but the sail tie and 
purchase are carried well aft and made fast to the 
side of the boat, so as to form a weather runner or 
backstay. A sail like that we have described has 
one special advantage. It leaves the whole after 
part of the boat unencumbered for working the fish- 
ing gear. In other respects the rig is not desirable, 
as the centre of effort of the sail is much higher 
than it would be if the leach were carried down 
straight, or better still sloped aft from the peak. The 
Bombay machva, like its relative the dhow, is never 
stayed, but always has to wear when it is required 
to go upon a different tack, during which operation 
the boat spins round on its deep-pointed fore foot. 
Strange as it may seem to us, in these days of 
rockered keels and light draught forward, for a boat 
tohavea keel curved upwards like a span of West- 
minster Bridge, yet these Bombay craft may be 
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said to have their counterpart in England, and 
might, be compared to our own north-country 
cobles, for in both cases we have the elements which 
supply lateral resistance placed at the ends of the 
boat, whilst in the midship part there is little or 
no dead wood. The only difference is that in the 
English craft the after lateral resistance is supplied 
by the rudder, in the Indian vessel it is obtained 
from the heel of the boat. Vessels of this build are 
represented to be wonderfully fast sailers. Captain 
Colomb has said of the slave dhows, that he has 
thought it doubtful whether he would capture 
them when he has been steaming 104 knots an hour, 
and has missed his quarry when only going ten. 

A machva of under 12 tons will have a crew of 
seven men and will fish one ‘‘ dhol” or long stake 
net. To fish two she must be at least 12 tons and 
manned by twelve men. The dhol is the principal 
implement of fishery used by these boats. It isa 
large cone-shaped net which is suspended between 
stakes driven into the bottom some distance out to 
sea. Trammel nets, closely resembling in construc- 
tion those used in our own country, are also known 
to the Bombay fishermen. Lines and hooks are un- 
common, and dredges or trawls unknown. 

We have noticed the curious resemblance the 
machva has to the Swedish deep-sea boat, but there 
is another point of similarity between the gear 
of these two distant countries. The Bombay fisher- 
man uses an anchor composed of two pieces of 
hard wood placed crosswise and forming four arms 
or flukes ; above these is a wooden cage in which are 
placed one or more heavy stones. This anchor is 
used in holding the dhol stakes and is the exact 
counterpart of that employed in Sweden for the 
long-line fishery, and which we have referred to on 
page 436 ante. 

Dr. D. MacDonald, secretary and curator of the 
Victoria and Albert Museum, Bombay, has written 
a graphic account of the fisheries of the western 
coast of the Indian peninsula, from which we have 
taken many facts here quoted. The doctor is 
evidently not only a man of science but also 
agood sportsman and understands the points of a 
boat as well as the classification of fishes. 

There is a large number of other native craft 
used in the Indian fisheries, model of many of 
which were shown, but we cannot even refer to the 
numerous interesting features connected with them. 
There is one boat, however, which we must notice, 
if only to call attention to it, being used in exactly 
the same manner as a similar vessel employed in 
the Chinese fisheries. The boat is fitted with a 
bamboo platform projecting into the water on one 
side. The fish are frightened on to this, and leap 
into the boat, which they are prevented from clear- 
ing by a bulwark of netting placed on the other 
side. Inthe Chinese boat, a model of which was in 
the Exhibition, the fish are attracted by the moon- 
light being reflected from a white board, and jump- 
ing from what they suppose to be a light, hop into 
the bottom of the boat. We are informed that 
mullet are taken ina similar way by the Russian 
fishermen. 

The Indian boat comes from Chittagong, whilst 
the Chinese craft is used in Swatow, two 
places nearly 5000 miles apart by sea. It is inte- 
resting to note how similar modes of fishing and 
like descriptions of apparatus are used in various 
parts of the world, when often, in all human proba- 
bility, there has been no intercourse between the 
two countries at the time the inventions were in- 
troduced. 








MANCHESTER SHIP CANAL. 

THE promoters of the Manchester Ship Canal 
have, of late, been busy in preparing to again test 
the opinion of the public and of Parliament as to 
the feasibility and commercial value of their 
scheme for taking ocean-going vessels to Man- 
chester, and are receiving from the public very 
satisfactory assurances of confidence and support. 
They have accordingly published fresh notices and 
deposited the necessary plans to enable them to 
appear before a Committee in the next session of 
Parliament. 

Although failing to obtain an Act last session, we 
should have been much disappointed had they con- 
sented to accept the situation, indeed while un- 
successful in getting the sanction of both Houses 
to their proposal, they established so strong a case, 
and were so near winning the battle, in spite of the 
powerful opposition arrayed against them, that it 
would have been surprising in the extreme had 
any other course been adopted; and had Mr, 
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Adamson and his colleagues left the ground un- | deepening of the low-water channel, provided they | under consideration and the numerous and influen- 
occupied, there is little doubt that other parties | 


would have been ready to supply their place, so 
great is the need to the trading community of im- 


proved and cheaper communication between the | 
outer world and the manufacturing districts around | 


were satisfied after full inquiry that the works were | tial petitions presented, praying that the standing 
practicable and could be carried out without injury | orders might be dispensed with, decided unani- 
to the navigation or mooring grounds and banks, or to | mously that the Bill should be allowed to proceed, 
the approaches to the docks, and without inducing a | although petitions in opposition were presented 
permanent silting up of the channel. They required | by the Mersey Dock and Harbour Board, the 


Manchester. 

The people of Liverpool are fully alive to this, 
and the defunct plateway scheme was an attempt 
to get over the difficulty, and had the Manchester | 
Ship Canal Company been content to apply for | 
powers to make a barge navigation the men of | 
Liverpool would have been ready to give vigorous 
supporttothe measure. This, however, while striking 
a blow at the railway charges, would have left the 
Mersey Dock and Harbour Board in possession of 
the ground they now occupy, and would have over- 
come only one of the evils complained of, and as 
the Mersey estuary must be improved to enable a 
sufficient barge navigation to be effectively worked | 
at neap tides, and as any interference whatever 
with the course of nature in the tideway is certain | 


also, in the interests which they represent, that pro- 
visions should be inserted in the Bill to secure ful- 
filment of the above conditions, and they further 
sent a copy of a draft clause embodying their re- 
quirements. Upon this understanding the pro- 
moters contended that the works in the estuary 
might be constructed. 

From the upper end of the training walls a canal 
was to be cut through the valley of the Mersey (see 
ENGINEERING, vol. xxxiv., p. 588), and above the 
| junction of that river with the Irwell, through the 
Irwell valley to the Manchester racecourse, and the 
canalising of the river was to be effected by means 
of three sets of locks and sluices, situated at Walton, 
Irlam, and Barton respectively. The position of the 
Walton locks was five miles above the junction of the 
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to encounter strenuous opposition from powerful 


t excavated channel with the estuary. 
interests, it has been decided toapply for the larger 


to be constructed at Manchester and Warrington, 
and more ambitious scheme, and give the greatest | and coaling stations provided at the crossings of the 
possible benefit to the manufacturing districts. | railway companies near Irlam, and of the Bridg- 
water canal at Barton. 


We purpose briefly to remind our readers of the | 
work of the last campaign before remarking on the | This proposal was adopted in preference to the 
present position of the Ship Canal Company. | scheme advanced by Mr. Hamilton Fulton for con- 
It will be remembered that the plans prepared | ducting the tide to Manchester, and so opening a 
by Mr. E. Leader Williams were adopted by the | 
Provisional Committee, and that he proposed to | cutting from 60 ft. to 70ft. below the level of the 
construct a navigable channel from Garston through | ground at the Manchester end. The merits of the 
the estuary of the Mersey to a point about a mile | two schemes were fully discussed by us in our 
above Runcorn Bridge, and to permanently fix the | thirty-fourth volume, and we may pass on with the 
position of such channel by means of half-tide remark that tho tidal scheme is now regarded as a 
training walls. This method had been previously | phantom, and is never seriously discussed in the 
referred to by Admiral Spratt, the Conservator | neighbourhood of the city where a short time ago 
of the Mersey, in his report to the Mersey | it enjoyed such great, if brief, popularity. 
Commissioners in 1880, as the only means ad-' The first severe rebuff that fell to the lot of the 
missible for improving the navigation of the | promoters was the failure to pass the examiner 
Upper Mersey, and was consequently likely to appointed by the House of Commons to investi- 
obtain the assent of the authorities. A letter was | gate the question of compliance or non-compliance 
therefore written to the Mersey Commissioners | with standing orders. Acting under experienced 
advice, but as we thought at the time injudiciously, 


asking, on behalf of the promoters, the favourable | 
consideration of the scheme proposed, particularly | the promoters determined, while asking for powers 


with reference to the deepening of the low-water to deal with the estuary of the Mersey, that it was 
channel of the Mersey. To this they replied stat- | not incumbent upon them to deposit plans of the 
ing that the Commissioners as at present advised | estuarine works, and the Standing Order Commit- 
saw no objection in principle to the proposed | tee, having in view the importance of the measure 


R eferen ce 
Spd ——— 


Docks were | 


navigation clear of locks, but terminating in a | 


'London and North-Western Railway Company, 
/and the Bridgwater Navigation Company. Still 
| their recommendation was qualified by a proviso 
| that the clause giving power to deal with the 
| Mersey estuary should be struck out, and in 
| this mutilated state the Bill was taken before a 
| Committee of the House of Commons, the promoters 
/relying upon the powers of the Mersey Commis- 
_sioners as being sufticient to enable them to carry 
_ out their works in the estuary, and on obtaining the 
consent of this authority to do so. 

In the House of Lords the promoters were met 
with similar tactics, and although ultimately suc- 
cessful it was at a great sacrifice of most valuable 
time, for when the Standing Order Committee of 
the House of Lords met before Easter, the attend- 
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ance numbered only six peers out of forty, and they, 
through their chairman, Lord Redesdale, expressed 
| a desire to have the matter reheard before a larger 
| Committee. On reassembling after the Easter 
recess, a majority of the Committee were in favour 
of suspending standing orders, and the Lower 
| House then proceeded to nominate a Committee to 
| hear the Bill discussed on its merits. 

These skirmishes had delayed the regular battle, 
so that it was not until the 2nd of May that the 
real fight commenced, when the promoters found 
arrayed against them the Mersey Dock and Har- 
bour Board, supported by the corporations of 
| Liverpool and Birkenhead, the London and North- 
| Western, the Great Western, the Cheshire Lines, 

and the Midland Railway Companies, and aiding 
| the railway companies, the Bridgwater Navigation, 
and Shropshire Union Canal Companies, all repre- 
sented by a formidable array of counsel, in addi- 
tion to the opposition raised by certain landowners 
and others. The Manchester Corporation supported 
the Bill. 

At the outset the Committee called upon the 
promoters to explain their proposals for dealing 
with the estuary, asserting that it was useless to 
proceed with the works of the canal proper until 
they had been shown that the works below were 





| feasible. 


Here again the original mistake told 
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against the promoters, and the connected order in 
which they were prepared to prove their case was 


upset. Fortunately engineering evidence was at 
hand. Mr. Williams explained his proposals, and 


was most ably supported by Mr. Fowler from the 
Tees, Mr. Messent from the Tyne, and Mr. Deas 
from the Clyde, whose works were referred to by 
us in our articles on the “ Manchester Ship Canal” 
at the beginning of this year. These engineers had 
done good and useful work on the east coast and in 
Scotland, and the Committee were convinced that 
the Mersey could be similarly dealt with, due 
allowance being of necessity made for the altered 
circumstances. The principle, however, as ex- 
emplified on the Tees, that a deep navigable channel | 
can be trained through a sandy estuary to the im- | 
provement of the navigation and without ab- 
normally raising the banks, and be used with safety 
by ships of great burthen must have been proved to 
the satisfaction of the Committee, or they would | 
never after a long and patient hearing, extending | 
over thirty-seven days to July 7, have passed the 
Bill. 

This was done subject to the insertion clauses : 

1. The canal shall be divided into two sections, the 
lower section to include all works authorised in the | 
Bill below and including Walton Lock, The upper | 
section to commence at Walton and include all | 
works above that point. 

2. The company shall be restrained from pro- | 
ceeding with any of the works authorised by the | 
Bill unless and until they shall have obtained the | 
necessary powers to construct the estuary works. 

3. The company shall apply to Parliament to 
sanction the details of any scheme on which they 
may) have agreed with the Mersey Conservators 
for che construction of the works in the estuary. 

4, The company shall be restrained from pro- 
ceeding with the upper section—that is the works 
above Walton Lock—until the estuary works have 
been so far completed as to show whether or not 
they are likely to injure the estuary or the approach 
thereto, and until a certificate shall have been 
obtained from the Board of Trade that, in the 
opinion of the department and of the Mersey 
Conservators, the works will not be injurious and 
can be permitted to remain. 

5. The company shall bind themselves to discon- 
tinue, alter, or remove at their own cost the said 
estuary works if directed to do so by the Mersey 
Conservators, and in such way as may be directed 
by them. 

The 6th clause was that the company should give 
security for the observance of the above stipulations, 
and the 7th restrained them from making the rail- 
way deviation at Warrington until the Board of 
Trade certificate had been obtained. 

These heavy conditions were imposed upon the | 
promoters to insure that nothing should be done in 
the estuary without the express sanction of Parlia- | 
ment or to the detriment of the port of Liverpool, | 
which is of national and vital importance, while in 
their report they state that the construction of the 
canal was a matter of the first importance in the 
interest of Lancashire. 

Owing to the lateness of the session the Bill | 
could not be heard by a Committee of the Lords | 
until another standing order had been set aside, | 
when the battle was vigorously recontested. The | 
Committee, however, declined to receive evidence on 
the estuarine works, and a great deal of other evi- 
dence that was offered to them, and after ten days 
they gave as their decision, ‘‘That it is not ex- 
pedient to proceed with the Bill in the present | 
session of Parliament.’’ We believe that the voting 
was even, but as in such cases the non-contents | 
have it, according the rules of the House, the Bill 
was rejected ; the terms in which the rejection was 
couched may however fairly be considered as an 
invitation to apply again. 

We publish a map of the district between Man- 
chester and Liverpool, showing the line of the Ship 
Canal from the dock at Salford to the estuary, and | 
the site of the proposed locks and sluices. Also | 
the lines of the training walls as set out in the | 
Parliamentary plans, and the railways and canals 
in the neighbourhood of the Mersey. In an early 
issue we shall give a longitudinal section. 








THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XIII. 
Tue collection of Messrs. Egger, Kremenetsky, 
and Co., of Vienna, was one of the most impor- 
tant in the building. 





electrical generators, two of which were driven by a| which was employed for a portion of the electric 


40 horse-power Langen and Wolf gas engine ; the 
second, by a 30 horse-power Brandt and !’Huillier 
engine, overhead countershafting being used. The 
third group was formed of two dynamos driven by 
an eight-horse gas engine. The dynamo machines 


lighting of the Vienna Exhibition in 1873. Messrs. 
| Egger-Kremenetsky showed also a small dynamo 
| giving a current of ten amperes and eighty volts, in 
which the armature was a combination of the Brush 
and Gramme rings, and the field magnets were of 


PARTICULARS OF EGGER-KREMENETSKY DYNAMOS. 


Number of! 





Candle 
7 w , Revolu-| Horse Number | Power of = ’ 
Type. Ampéres. Volts. tions per| Power. of Lamps. poor Hew Employed. 
Minute. | | Lamp. 
1. Gramme ring ‘ 100 50 700 8 1 10,000 For lantern of Rotunda. 
2. »» compound 110 50 900 9 80 15 Interior of Palace, 
8. ” nye 110 50 900 9 80 | 15 ” ” 
4. ” oo ee «a os 110 50 900 =| 9 80 | 15 ” pe 
5. ee pe ry re 10 450 aa 7 8 1,000 In Rotunda, 
6. Flat ring aa Pe : 30 210 | 900 | 9 4 3,000 Upper lantern of Rotunda. 
7. a 10 450 | 900 7 8 1,000 In Rotunda, 
8. n 10 500 | 900 8 ax ea For transmission of power. 
> 10 300 «| = 900 4 as s ” ’ 
10. Ka 10 300 | = 1000 5 5 1,000 In Rotunda, 
id. a ie 10 300 1000 5 5 1,000 * 9 
12. Gramme ring 25 50 1200 2 20 15 Interior of palace, 
13. - - 100 10 900 2 ae ca For electro-plating. 
14. ” ” 20 70 1000 2.5 a | : Charging accumulators. 
15. Hand machine .. <3 ‘ = “8 ‘aa = For laboratory work. 
16, Alternating current 10 200 100 4 4 | 900 Soleil lamps in picture gallery. 
17, Exciting ne ae “ 1200 1 a ; 


of Messrs Egger, Kremenetsky, and Co. belong to 
the standard types of Gramme and Siemens, 
modified and in some cases improved. The modi- 
fications refer chiefly to the mechanical details of 
the apparatus. In the examples they showed, as 
illustrating the most perfect type of Gramme 
machine, the armature is placed at right angles to 
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the field magnets are of wrought iron and in one 


piece, and only the frame is of cast iron. The 
| magnetic field is very limited and powerful. They 


claim by these various modifications to produce 
dynamos which can be absolutely depended on to 
fulfil any required conditions. The Egger-Kreme- 
netsky dynamos exhibited corresponded to the 
particulars in the accompanying table. 

Besides the foregoing there was a machine which 


It comprised three groups of! had been made in 1870 by Professor Osnaghi, and | These were placed at the end of the machine gallery, 


| the Edison type. This is designed especially for 
| locomotive lamps, or marine signalling, and it can 
furnish current to one are lamp or ten incan- 
| descence lamps. It is mounted on a baseplate in 
such a way that it can be secured to the iron 
plates of a ship, or of a locomotive. This machine 
| was coupled direct to a Koenig rotary engine, 


| its ordinary plane, and is built up of thin flat rings ; | exhibited by Mr. Stummer, of Kramer. 


The Egger-Kremenetsky are lamp, which is illus- 
| trated by the annexed Fig. 1, was also exhi- 
bited. In the engravings A and B are the two 
solenoids, through the coils of the first of which 
the principal current passes and forms the are ; the 
| second receives the derived current and regulates 
| the arc. The cores a and b of the solenoids are 
connected by an articulated system which includes 
two symmetrical fingers, that bear against the upper 
carbon. ~When the core a is raised, the fingers 
| turn around their axis, clip the carbon holder and 
| lift it. In falling they come in contact with two 
forks which open them, and liberating the carbon 
holder allow it to slide. Inthe rod of the upper 
carbon holder are two lateral grooves to receive 
the cords tt’, that pass round the pulleys R R', 
; and hold up the lower carbon holder; s sare two 
wheels which roll against the bars F F', and pre- 
serve the axial position of the carbon. A cylinder 
filled with glycerine acts as a slide for the lower 
carbon holder, which is formed of a brass rod 
with a piston at the end. The upper carbon holder 
slides in the tube H that serves as a support of the 
lamp. The current flows to the lampthrough the sole- 
noid A, traverses the coils and attracts the core a. 
| The fingers then grasp the upper carbon holder, lift 
| it,and formtheare. As this lengthens through the 
| wear of the carbons, a larger part of the current flows 
| through the derivation B; the cored is attracted, the 
| fingers open and allow the upper carbon to slide until 
| the arc becomes normal. For dividing the current 
the lamp is in addition provided with an electro- 
magnet, partly traversed by the principal current 
| and partly by the derived current, and which, when 
one lamp becomes extinguished from any cause, 
introduces a corresponding resistance between the 
| terminals. 

Siemens’ Electric Railway.— At nearly all the 
electrical exhibitions that have been held Messrs. 
Siemens and Halske, of Berlin, have exhibited 
| practical examples of the transmission of power by 
electricity, in the form of electric railways, which 
| have been gradually increased in length and in the 
| importance of the traffic carried. As will be seen 
| from the sketch (Fig. 2), the railway which attracted 
|so much attention in Vienna, extended from the 
| Exhibition to the Schwimmschulallée, a distance of 
| about 1} kilometres, and this was traversed in three 
| minutes by two vehicles coupled together, and each 
| containing thirty people. It will be remarked that 
| the line passes and crosses several roadsand streetsat 
| the samelevel. The system employed was the same 
| as that at Paris in 1881, with the exception that the 
| current flowed through the rails, which were secured 

to cross ties in the ordinary manner. In spite of the 
losses inseparable from this arrangement, especially 
| when the weather is damp, no difticulty was ex- 
| perienced in working, on account of the excess of 
| current supplied. Two double-wound Siemens 
|machines (types G E,,) furnished the current. 
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near the telephone rooms. They were driven by 
an engine of 60 horse-power, made by MM. Brandt 
and l’Huillier. During the mernings only one of 
the vehicles and one dynamo were used, but in the 
afternoon when the number of passengers increased, 
both carriages and power were doubled. The current 
flows from one terminal through one of the rails, 
and thence through the point of contact made by 
the wheel on to the secondary machine, leaving by 
the opposite wheel, and returning to the other 
terminal by the second rail. The dynamo on the 
carriage transmits its movement to the driving 
wheels by suitable gearing, the power lost in trans- 


mission being about 50 per cent. This railway was at | 


Vienna, as it had been elsewhere, a great success, 
and about 4600 passengers a day were carried by it. 
At the close of the Exhibition Messrs. Siemens and 
Halske installed a second electric railway between 
Vienna and Meidling, in which the conductors are 
laid in a hollow tube below the ground; this tube 
is formed with a slot like tha in the old atmo- 
spheric railway. At the exhibit of the same firm 
within the palace were shown plans and drawings of 
proposed overhead railways for Vienne and Berlin, 
as well as drawings of those electric railways which 
have been already carried out. 

The Electric Launch.—Visitors to the Paris Ex- 


hibition of 1881 will remember the electric boat of M. | 


Trouvé which was shown in operation in the basin 
of the central fountain in the Palais de 1’Industrie, 
and which also made several successful trips on the 
Seine. 


launch made by Messrs. Yarrow and Co., of the 


Isle of Dogs, was exhibited by the Electric Power | 
Storage Company. This boat is on altogether a | 
large scale ; it can accommodate about forty people, | 
and made several trips between Vienna and Pres- | 
Whatever may be the economical condi- | 


bourg. 
tions, at present only partly understood, which are 


attached to the problem of electrical navigation, | 
there is in this experiment the evidence of an im- | 


portant progress, which must be noted in this series 
of articles. Whilst M. Trouvé employed as gene- 


rators of electricity bichromate of potash batteries, 
the source of power that has been subsequently 
made use of, has been found in the accumulators of 
In the boat now 


Faure, Sellon-Volkmar, &c. 


Since that date several larger boats have | 
been made, and at the Vienna Exhibition, the | 


now becoming general in Germany, to substitute 
for the batteries used to work telephone call-bells 
small electro-magnetic machines, by which the 
installation can be simplified. These machines 
are operated by hand with acrank. If this modi- 
fication does not entirely dispense with batteries 
when microphonic transmitters are used, they at 
least do away with those employed for the bells, 
and thus effect if not an economy, for the magneto- 
electric machines are costly, at least an improve- 
ment, which has a considerable importance on 
account of its convenience and simplicity. To the 
present, most of these small machines employed, 
especially by the railway companies, belong to the 
Siemens’ type. The new apparatus of Mr. Abdank- 
Abakanowicz, made by M. de Branville, of Paris, 
is a marked improvement on others of the same 
kind, and solves a difficult problem in an original and 
very elegant manner. The following isa description 
of this apparatus which was exhibited at Vienna. 
To a wooden frame is attached a powerful horse, 
shoe magnet A (Fig 3), between the branches of which 
a coil B is free to oscillate. This coil has a large 











core of soft iron D, and it is hung to the end of a 
spring. When the coil is moved from its vertical 
position and released, it returns to rest by a series 
of rapid oscillations, which attain their maximum 
of speed at the moment when the coil passes before 
the poles of the magnet ; when it reaches 
the ends of its beat it is almost out of the 














referred to, 78 Sellon-Volkmar batteries are used. 
Each is built up of 18 pairs of lead plates, 3 milli- 
metres in thickness, and measuring 13 cm. by 
18 cm., and weighs 55 lb. when charged. There 
is therefore a total dead weight of 4200 lb. for the 
accumulators alone. The resistance of each 
cell is ys, ohm, and it can furnish 300 ampere 
hours, which with an electromotive force of 2.15 
volts, corresponding to 65 kilogrammetres per hour. 
The batteries are coupled in tension, and the dif- 
ference of potential at the terminals of the motor 
is 165 volts. The motor is a Siemens dynamo 
(type D*) in which the resistance of the armature is 


.3 ohm, and that of the field magnets .4 ohm. | 


Tt is driven with a speed of 700 revolutions 


per minute, and is mounted on the screw shaft. | 


The dynamo is provided with two pairs of 
brushes which can be set alternately in contact 
with the collector, in such a way as to cor- 


respond with the movement of the boat ahead | 


or astern. This change, as well as stoppage, and 


the production of various speeds, are obtained by | 


means of a special commutator, by which more or 
fewer accumulators are thrown into the circuits. 
The charging of the batteries is effected by a 
Siemens machine of 25 amperes and 170 volts, 
placed in a position accessible to the boat. The 
motor and accumulators are placed in the bottom 
of the boat, which is 12.46 metres long and 1.88 
metres wide. 


Abdank’s Magneto Electric-Alarm.—The Exhibi- | 
tion at Vienna illustrated the tendency, which is 


field. In this way a series of alternating 
currents is set up, short and powerful, but 
separated from each other by marked in- 
tervals : all these conditions are essentially 
favourable to the transmission of signals. 
M. de Branville has made two models of 
this apparatus, one for domestic and the 
other for telegraphic purposes. One ad- 
vantage this apparatus clearly possesses is 
its simplicity, and it ought to be made 
and sold cheaply, especially if, as should 
be the case, it become widely introduced. 
The practical usefulness of the Adbank 
apparatus has been thoroughly tested ; it is in use 
for working the telephone call-bells between Paris 
and Rheims, a distance of 145 miles. Although 
sufficient experience has not yet been gained to test 
its durability, it possesses no parts subject to 
excessive wear. This little apparatus must be 
classed among the most interesting novelties of the 
Vienna Electrical Exhibition. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE EDITOR oF ENGINEERING. 

Srr,—I notice an article in your paper of the 21st 
instant, in which you attribute to the Council of the Institu- 
tion the credit or disgrace of the proposal to alter entirely 
the arrangement of the management and staff of the 
Institution, and thus to lose the services of the assistant 
secretary who has served the Institution for twenty-nine 
| years, to the entire satisfaction of the members and of 
every president during these years, and (as a set - off 
against this loss) to retain an unknown and very uncer- 
tain part of the services of the present secretary who 
has had only a few years’ experience of the work of the 
| Institution. 

I think it is hardly fair that the Council should have to 
| bear the blame you naturally attach to this proposed 

change, as the proposal did not emanate from the Coun- 
| cil, but from the present secretary. It is true that his 
| proposal was accepted at a meeting of the Council, but 
| the acceptance was by no means unanimous, and I with 
| several others— who were ee, protested 

against it. il—who unfor- 








Other members of the Counci 
| tunately could not be present at that meeting—also wrote 
| letters deprecating the i of the proposal, but so 
| eager were a portion of the Council to have the secretary’s 

roposal accepted that they went so far as toresolve not to 
allow these letters to be read, 





I believe that a majority of the Council (if all had been 
ene 3 would have rejected the proposal, and I earnestly 
hope that the re ed of the members will refuse to 
permit an irreparable injury to the Institution to be con- 
summated by the ratification of the proposal. 
Yours truly, 
Loughborough, December 26, 1883. . ARTHUR Pacer, 


To THE EpriTor OF ENGINEERING, 

Sir,—I am entirely with you with regard to the extra. 
ordinary proceedings of the Council of the Institution of 
Mechanical Engineers. Any agitation against it, I shall be 
glad to join in every way. 

Yours truly, 
HENRY Simon, 

7, St. Peter’s Square, Manchester, December 22, 1883, 

To THE Epitor OF ENGINEERING. 

S1r,—There is a pretty general opinion, outside the pro- 
fession, that engineers are deficient in business acumen, 
and if the arrangement contemplated by the Institution of 
Mechanical Engineers be carried out, the suspicion will 
ripen into certainty. At present they are spending 1500/. 
a year upon the management of their affairs, and for this 
sum they have the entire services of a secretary, an under 
secretary, and I presume also of whatever clerks they 
require. In place of this they propose in future to pay 
1200/., for part of the services of a secretary, and of as 
many clerks as he may see fit to employ, and to add a 
further undefined sum in the form of a permission to the 
secretary to use their offices for the purpose of his private 
business. Thus for the sake of 3001. a year they are will- 
ing, or at least theCouncil professes that they are willing, 
to become lodgers in their own premises and the servants of 
their former employé. But to do this it is necessary that 
the present under secretary should be discharged, and as 
the Council cannot for very shame turn him adrift with- 
out any compensation for his long and zealous services, 
they offer to present him the results of more than the 
first three years’ savings as a kind of solatium. The in- 
tended economy, therefore, will not bear fruit in the 
balance-sheet until 1887, although it may be expected to 
show a luxurious crop elsewhere much sooner. Piecework 
is no doubt a splendid means of getting work done, but it 
is not of universal application. Even when applied to 
simple mechanical operations, such as boring ie and 
turning pins, it is very apt to develop its complement, 
“scamping,” and it is only when carried out together 
with an extended system of division of labour, so that one 
man bores the holes, and another turns the pins, and thus 
the two act as checks on each other, that it gives good 
results. But who ever heard before of a man undertaking to 
ae, zeal, tact and politeness by the piece. The prosperity 
of the Institution depends more upon the secretary and 
his staff than upon any other single factor. If it gauged 
its results by its balance-sheet it would be easy to see at 
once whether his exertions were falling off, but this 
simple test is altogether inapplicable, and it will be only 
at very considerable intervals that the Council will be 
able to judge how their experiment succeeds, and if it 
goes badly the evil will be accomplished before they can 
actually discern it. It is proverbially hard to serve two 
masters, but when one master is represented by a man’s 
private practice and the other by a very elastic occupation 
which provides an; outlet for any amount of energy and 
thought, and yet is very slow to show the effects of neglect, 
then it is easy to prophesy the result. Personally I know 
nothing of the present secretary, but I have no doubt that 
he is an honourable upright man, and that he is determined 
that the Institution shall be as well served in the future 
as the past. But can he, or any man, carry out such a 
resolve? Is it not expecting too much of human nature? 
His practice, if it be worth anything at all, and particu- 
larly if it is yet to be made, must take much of his time 
and of his energy, and the Institution will be the loser by 
that amount. It would seem that the Council do not 
think so much labour is required as they had at their dis- 
posal formerly, or else they have kept a highly-paid secre- 
tary todo but little, or to occupy himself with matters 
which a clerk could attend to. If they have paid several 
hundreds a year more than there was any need for, let 
them economise by all means, and reduce their staff, con- 
fessing that they have been unprofitable servants. But 
there is no necessity for this abject self-abasement ; they 
need not lay their heads in the sand and place the foot of 
the secretary upon it, after thejfashionjof Man Friday and 
Robinson Crusoe. The Institution of Mechanical Engi- 
neers has not reached the rest-and-be-thankful stage, and 
if it ceases to go forward it will certainly go back, and it 
is a question whether it is worth the while to run the risk 
for 300/. a year. 

Yourstruly, 
Non-Conrent. 


To THE EDITOR OF ENGINEERING. 

Sir,—I was pleased to see your brief artiele in re- 
ference to the proposed changes in the secretary’s de- 
partment of the above Institution. Asa member not in 
the secrets of the Council I was astonished at reading the 
paragraph announcing the proposed change in carrying 
on the business of the Institution. I cannot for the life 
of me understand why there should be any necessity for a 
change; so far as I know the present arrangement has 
worked well, the number of members increases, the Insti- 
tution is not poor, there is no hint that the assistant 
secretary has not done his duty. On the face of things 
there is therefore not the slightest necessity for any 
change. As a matter of policy neither do I see any de- 
sirability for such a change. To say the least of it the 
proposed change betrays a want of confidence in the 
members on the part of the Council who appear disposed 
to carry things with a high hand without consulting either 
the interests or wishes of the members. If it be as you 
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say that the real object is to effect a saving of 300/. per 
annum, then I think some other means should be found 
if the saving such amount is a necessity which I very 
much doubt. Why should the Institution save money 
without having a definite object in view, which is not 
even hinted at. I consider that the discharge of an able, 
experienced, and courteous servant, is one of the most 
suicidal and mischievous measures that could possibly be 
adopted, and only calculated to bring contempt and deri- 
sion upon the institution, and through it upon its members. 
Such a measure would even be considered ridiculous on 
the part of a cheeseparing limited company suffering 
hoon from competition. 

With regard tothe new scheme shadowed forth in your 
remarks, it is only one remove more ridiculous than 
sacrificing an able and devoted servant. The dignity of 
the Institution requires I consider the sole use of all its 
offices, and not only so, but the sole energies of its secre- 
tary, assistant secretary, and other officers whose aim 
should be the advancement of mechanical engineering and 
the interests of the individual members. If they carry out 
these objects I think they will have enough to do without 
entering into private business and thereby competing 
with the various members of the Institution who are not 
favoured with a fixed income, and are therefore not quite 
on a level with the secretary who desires private work. 

I trust, gentlemen, the effect of your article and the com- 
munications you receive will have the effect of inducing 
the Council to reconsider their decision without raising 
the question as to whether the Council have the power to 
take such an unprecedented step without consulting the 
members of the Institution individually. 

I remain your obedient servant, 
AN ASTONISHED MEMBER OF THE INSTITUTION. 


To THE EpiTor oF ENGINEERING. 

Sir,—Judging from the article which appeared on page 
568 of your last issue, the Institution of Mechanical Engi- 
neers is about to pass through a crisis at least asfimportant 
as that which preceded the removal of the society to London. 
In certain respects, too, that crisis resembled the present 
one, and the members have, it would appear, once more to 
decide whether their institution (which owes its founda- 
tion to the narrow-minded policy of a dead and gone 
Council of the Institution of Civil Engineers) shall con- 
tinue—irrespective of all personal considerations—to fulfil 
the useful purpose for which it was established, or whether 
it shall be made subseryient to the private interests of its 
secretary. That such a point should ever be brought 
forward for discussion appears so unreasonable, that I 
cannot but fancy the writer of the article in question has 
been misinformed, or has jumped hastily to incorrect con- 
clusions. In such a case the responsibility you have 
assumed is considerable, since it has prececa among the 
members a wide-spread feeling of distrust of the President, 
Council, and Secretary of their Institution, and inthe mean- 
time we are bound tu assume not only that the case is as you 
state it, but that much remains behind which cannot be 
known, seeing that the proceedings of the Council are 
only partially made public. And this suggests a question 
well worthy the consideration both of members and of 
members of Council. Supposing for a moment that the 
latter combine to do an act of gross injustice or of obviously 
bad policy, and that at the Council table, there are some 
men of keener sense, both of justice and of policy, than 
their fellows. Are these to sit by silently and see injury 
wrought to the Institution, the interests of which they 
have been elected to protect? Naturally the proceedings 
of Council are not published in detail, and honorable 
reticence is universally and rightly observed. But is this 
etiquette of reticience to override the more important 
issue—the welfare of the Institution? I think not, and 
I think that under such assumed conditions, dissentients, 
if they say nothing, not only share the blame with the 
mistaken majority, but are even more culpable, since they 
are so fortunate as to possess a larger amount of uprightness 
and common sense. Of course, in this present difficulty of 
the Institution of Mechanical Engineers, there can be 
no suggestion of dishonourable motives actuating the 
Council, but only of extremely unwise ones, and it is 
difficult to understand how any body of men can have 
consented to place the welfare of the society in peril as 
you allege they have done. A minor issue involved is the 
discharge of the oldest, and certainly the most popular 
servant of the Institution, Mr. Bache, whose whole life 
and work have been so honourably and so usefully devoted 
to the Society. Faithful and single-minded and hard 
working employés are not so common that they can be dis- 
pensed with easily, and I venture to assert that a large 
proportion of the Council and all the staff could be 
dispensed with better than he. Important as this point 
is, not as a personal matter, but as one of general 
policy, it is quite insignificant compared with the main 
subject. According to you, Mr. Bache isto be discharged 
because the comparatively new employé, Mr. Browne, 
has made a contract with the Institution to run it cheaper 
by some 300/. a year than heretofore; in consideration of 
which economy Mr. Browne is to enjoy the privilege of 
cultivating a private practice, and of using the society’s 
offices and influence as his own for the purpose. The only 
wonder is that Mr. Browne, like the head waiter at a 
restaurant, is not willing to pay for his place, so great and 
manifest are the advantages it possesses, and the oppor- 
tunities it offers of making profitable connexions. Iimply 
nothing against Mr. Browne when I ask if he has displayed 
such brilliant secretarial qualities as to justify the Council 
in retaining his services after his repeated resignations, at 
such an immense sacrifice of the dignity and interests of 
the Institution? Ifthe Council be bent on economy, why 
did they pause at such an obviously disproportionate 
arrangement? Why did they not advertise the position 
and its requirements. ‘‘ Wanted, agentleman to farm the 
Institution of Mechanical Engineers on the most reason- 
able terms,” would have brought many offers much more 








favourable, as far as expenditure goes, than that they are 


alleged to have made. But the fact is, the state of the 
Institution does not call for false economy of that kind, 
and the primary condition of its welfare is that it should 
have asecretary wholly devoted to its interest, and entirely 
without the wish or power to earn money in any other 
occupation. It is scarcely too much to say that a 
secretary can make or mar an institution, and if his 
own interests are divided and directed mainly into other 
channels, there can be no doubt of the result that will 
follow. For this reason the secretary of the Institution of 
Mechanical Engineers should be so well paid as to require 
no other professional source of income, and the retention of 
his position should be dependent on his time and energies 
being wholly devoted to his official work. This fundamental 
principle ought to be clear to the Council, and for this 
reason it is hard to believe that you are not mistakenor 
only imperfectly informed. But if the facts be as you 
state them, it must surely be that this unwise course has 
not been unanimously approved, and if there be among 
the members of Council any dissentients it is clearly their 
duty to the Institution to throw aside the scruples that 
keep them silent, and inform the members who placed 
them in office, upon the actual facts which otherwise will 
never be made known, for we know with what ease un- 
oleasant things can be slurred over at a general meeting. 
f, feeling that evil is being done to the Institution, they 
yet keep silent, they are not worthy of the confidence 
that has been placed in them. 
Yours obediently. 
Poticy. 





To THE EpiTor OF ENGINEERING. 

Srr,—You must surely be mistaken in your statement 
regarding a scheme of the Council for farming the Insti- 
tution to a consulting engineer, who would then compete 
with myself and many other members, and use our rooms 
for his private work. That would be a gross malversation 
of atrust. Am I, a consulting engineer, not entitled to 
an equal use of the rooms with any other member, and 
am I not also entitled to have what assistance the secre- 
tary or any other servant can render me, in reason, in 
getting at any book or any information available in the 
offices of the Institution? The Council, you say, pro- 
poses to give the whole bag of tricks to the secretary, who 
is to have the offices of the Institution afterwards in his 

wrivate office. I have paid for twenty years for the 

etn of membership, but not thinking that I was to be 
turned over as an accessory to the importance of Mr. 
W. R. Browne, hitherto our servant, without ever asking 
our leave. 

The connexion Mr. Browne has is the Institution’s con- 
nexion, and he has no right to do any private work, or to 
take advantage in a private capacity of his official posi- 
tion to the disadvantage of the other members who placed 
him there. 

This continually recurring nuisance of secretaries 
undertaking private work or serving two masters can be 
got rid of only by appointing a secretary who is not an 
engineer. Mr. Bache, our respected assistant secretary, 
must have, from his twenty-eight years service, sufficient 
knowledge of all the secretarial duties to qualify him 
admirably for the post. I understand Mr. Browne has 
resigned, and that his resignation has been accepted. 
Here, then, there is an opportunity for setting this matter 
right. In the re-arrangement of salaries there would be 
by this scheme a margin available for augmenting the 
working engineering staff, who really do the work of 
getting up the “‘ proceedings.” 

I trust this subject will be thoroughly discussed in the 
press before our next meeting. 

CONSULTING ENGINEER. 

Westminster, December 24, 1883. 





To THE EpITOR OF ENGINEERING. 

Srr,—-I have read with much interest your article on 
the Institution of Mechanical Engineers which appeared 
in your last issue, and I am glad to have the opportunity 
of entering my protest against the course which the 
Council propose to pursue. I am one of those who hoped 
that with the removal of the head-quarters of the Institu- 
tion to London we had got rid of all the trouble which ex- 
perience has shown to arise from not having the entire 
services of the secretary at the disposal of a body like 
ours. Such a body cannot be made to prosper merely by 
the reading of a few papers at meetings thinly scattered 
through the year ; to attain real influence the members 
must be brought frequently together and there must be 
abundant opportunities for the interchange of opinions. I, 
like many others, had hoped that the head-quarters of 
the Institution of Mechanical Engineers would become 
an established meeting place for the members residing in 
or visiting London, where they would have access to a 
good reference library and all the leading scientific 
periodicals. We hoped, in fact, that there would be 
secured for the members of the Institution of Mechanical 
Engineers the accommodation which the Institution of 
Civil Engineers has so long afforded to its members, and 
that eventually as our Institution developed it would have 
been able to possess its own meeting hall and to hold much 
more frequent meetings than at present. 

The action which the Council now propose to take 
however, shows that they have no such views as these, 
and that for the sake of effecting what you justly deem a 
paltry economy they are willing to let the dignity and 
usefulness of the Institution go to the wall. The course 
they are endeavouring to carry out may be likened to the 
conversion of a club into an hotel, the members having to 
depend for attention to their wants upon a staff who are 
not their employés and who are in no way directly respon- 
_ to those ch furnish the funds from which they are 
paid. 

I for one shall most decidedly oppose the extended 
arrangement at the January meeting, andI hope that the 





members will then make themselves heard in a manner 
which the Council cannot misunderstand. 
I am, yours truly, 
A Lonpon MEMBER. 
Kensington, December 26, 1883. 


To THE Epitor or ENGINEERING. 

Srr,—The best thanks of the profession are due to you 
for the timely reference you have made in your last week’s 
article to the proposed changes in the executive of the 
Institution, and recently announced by the president at 
the meeting at Birmingham. It is, as you say, high time 
that the members should at once take the matter up, and 
prevent the accomplishment of this ill-advised scheme for 
“‘farming” the Institution to the secretary, as you very 
aptly term it. 

Apart, however, from the non-economical aspect of the 
scheme, and to which you refer, I consider that the dis- 
missal, without any just cause or reason, of the assistant 
secretary, whose long and able services in a very trying 
position, have gained for him the respect and esteem of 
every one who knows him, would be a gross act of injustice, 
to say nothing of the great loss the Institution would 
suffer through being deprived of his valuable services, it 
being a fact well known to most of the members of the 
Institution, that the great bulk of the secretarial work, 
both in Mr. Marshall’s time and in that of the pre- 
sent secretary, has been thrown upon Mr. Bache, who 
has quietly and efficiently performed it. Of the as- 
sistant-secretary’s abilities, and his varied accomplish- 
ments, it is unnecessary for me to speak, as they are well 
appreciated by the profession; but as regards his uni- 
formly gentlemanly, and unassuming manners, and his 
devotion to his duties, it is not too much to say, that the 
have earned for him the respect and kind feeling of all 
classes of members of the Institution. 

I entirely concur in the view you take, that the adop- 
tion of this unfortunate and ill-judged scheme cannot 
fail very seriously to impair the efficiency of the work- 
ing of the Institution, and that with an ill-paid staff the 
work will be scamped, and the final result of it all will be, 
that after doing an irreparable amount of mischief the 
usual and ordinary system of conducting the official busi- 
ness of the Institution will be resumed. Better by far 
would it be for those who at present direct the affairs of 
the Institution if they followed a little more closely in the 
steps of the kindred Institution in Great George Street, 
and by a generous and liberal payment they secured the 
services of a thoroughly efficient secretary, like the able 
and honoured officer of that great Institution, who cheer- 
fully conforms to the requirements of his Institution in 
devoting the whole of his time and energies to its 
advancement. 

It_is exceedingly distasteful to have to refer to the per- 
sonal element in this very unpleasant matter, but there is 
no help for it, as the time has clearly come when it is the 
duty of every one who has the real interests of the Insti- 
tution at heart to speak out plainly on this matter. It 
has, I know, been industriously reported that these 
contemplated changes in the management of the Institu- 
tion have been necessitated by personal disagreements 
and incompatibilities of temper on the part of the secre- 
tary and his assistant ; so far, however, as the assistant 
secretary is concerned, I defy any one to make good the 
slightest foundation foi any such charge. 

I earnestly hope that the offer to throw open your 
columns for the discussion of this important question will 
be largely made use of, and that the result will be that 
timely steps will be taken to insure the rejection of the 
scheme at the annual meeting in January next. 

I am, Sir, yours faithfully, 

London, December 27, 1883 M.I.M.E. 








A Water Motor ror CABLE TRAMWAY.—A company 
has been formed to construct and work a cable tramway 
between Hailey, Idako, and Ketchun, 104 miles distant. 
The machinery is driven by water, the power being 
derived from the Wood River, at a point half-way between 
the two termini, where the stream is 28 in. deep by 35 ft. 
wide, with a speed of 65 ft. per minute. The track is 
to be of 3 ft. gauge, and the pulleys carrying the cable 
are to be above it. The journey is to be made in one 
hour. 

PRECAUTIONS AGAINST FIRE ON THE LAKE PONTCHAR- 
TRAIN TRESTLE BripGE.—This great piece of woodwork— 
the longest trestle bridge in the world—is being secured 
against fire by every possible precaution. The creosoted 
timber used in its construction is not easily set alight, 
though it burns fiercely when once kindled. Large barrels 
of water have been placed on it, at distances of 450 ft. 
apart. Three watchmen follow each train, taking with 
them Babcock fire-extinguishers. The engines carry 
spark-arresters, and a force of men and hand-cars are 
kept in constant readiness. The track is to be floored, 
and the flooring covered with shells. 





GERMAN AND ENGLISH IRONMASTERS.—The Society of 
German ironmasters has been discussing the measures 
possible to be taken in order to stop German shipbuilders 
from buying their iron ship plates and shapes in England. 
Herr Jacobi, of Skerkrade, read a paper at a late meeting 
of the Society, in which he partly attributed the circum- 
stance tothe different customs of the trade. An English 
firm will give the shipbuilder an estimate for the total 
cost of the material that he requires, and undertake to 
furnish it all. German works will only estimate for that 
portion which it can itself supply, so that the shipbuilder 
is obliged to treat with several establishments. The 
English iron is also much cheaper, which is due, the Ger- 
mans say, to its inferior quality. The German navy is 
now almost entirely supplied at home. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 
CompiILeD By W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
DECEMBER 24, 1883. 


In the Cases of Inventions 


communicated from Abroad the || 


Names, d&c., of the Communicators are given in Italics 
after the Applicants’ Names, 








| 
Nos, | 


NAMES, &., 
int | or appLivants, | ASREVIATED TILES, Os, 





Dec. 
5772 | D. R. Clymer, Read- 
U.S.A. 


“land, Cal., U.S.A. 
Alliso: 


774 | mn. Kane and 
| Lester, 
5775 | Allison. Field. 
5776 | Allison, Wine. 
5777 | Allison. Allen. 
5778 | Allison. Benton. 
5779 | leo Berolz 
5780 | Brookes. Nowell. 
5781 | | Justice. Potter. 


5782 | F. A. Magowan, Tren- 
| ton, and | 
| RB. M. Bassett, Bir- | 
| mingham, Conn., | 


U.S.A. 
5783 | Pitt. Johns. 


5784 | Groth, Daimler. 
5785 | W. E. wae. Sal 


om, I 
5786 | J. = . Soon Man- 
5787 | ulsake 


Zalm, 
5788 | | Lake, Cherry. 
5789 | Lake. Hammond. 
5790 | Lake. Goebel and 
| Bratton. 
5791 | Lake. Walter. 
5792 | — Nowell, 
5793 | Lake. Jenkins and| 
| Farmer. 
579 | W. T. C. Bruce and A, | 


8 
5795 | R. = Bary Washing) Mix 


5796 | | A. Lorrain, Richmond, 













Fire escapes, 

Refrigerator cars. (Complete specii- 
cation). 

Looms. (Complete specification). 

Transmitters for printing telegra 

Cabinet cases, paper holders, a0. = 

Circuits for electrical apparatus. 

Printing types. 

— holders for knives, pens, 

— of lactic acid and the 
acta’ 


&e. 
Compounds for marking blackboards, 
or for hard finish on plastering, 


C. 
Manufacturing pottery and earthen- 
are. 


—_ cloths. (Complete eal 


Gas or oil motors 
st “eee apparatus for turbines, 


Metal tips for boots, &c, 


ommenniees the pressure upon 
6, &., 

Treating ores preparator to smeltin; 
Type-writing machin! “ F 
Electrical cnoductars, “cundaita, &e. 


Middlings-purifiers. 

inting machines. 
— 
— or standards for wire fencing, 


hydro-carbons, &c., with 
superheated steam and air, and 
b the same in connection 
with heated oren brickwork, 
Producing fiuid currents, &c. 


(Complete specijica- 











ee W.B. Parker, London. 
5845 | | 4 L, Clark, London. 
vied * La Mumford & 
ai cody, London. 
5837 | A. P. Price, London. 
5848 | H. F. Phillips,London. 
5849 | | Justice. Thomas. 


5850 F. Herbert, London. 





tee. Kettell. 
. Nichols, Boston, 
Mass., U.8,A. 
Sillavan. marty | 
Marcon. 
Brooks and T. 


50 TI 


| 5851 | 
5852 | C. 
5853 | 
5854 | W 
Tweedale, 
shaw booth, 
Abel. Koch 
Herre. 
5856 | Thompson. Himmer. 
5857 | J. 7. Pinker, Hyde, | 
Cheshire. 


5858 | Boult. 


Cc. 
and. 


5855 | 


Tennent. 


| Nos, | NAMES, &. ABBREVIATED TITLES, &0, | 
‘Dates,| OF APPLICANTS, | 
| Deo-31 | 
| 5832 | N._L. Pouschkareff, | Lighting by means of hydro-carbon | 
| Moscow. vapour, &c. 
| 5833 | Abel. Kaiser. Conv verting continu uous rotary motion | 
| into step-by-step rotary motion. | 
| A 3 G. Howard, London. — (Complete specijfi- 
j 5 cation 
| 5835 | A. Muirhead, London. Tusa, protecting, &¢c., com- 
| 5836 | J.C. Morrison, West} Oil burners, 
| m, Essex, and R. | 
| | _ Smith, London. | 
5837 | T. Coltman, Leicester. | Knitting machines. 
5838 | W. Tatham, Rochdale nenaies and twisting fibrous ma- | 
5839 | E. G. Holtham, Lendon Lenettadinal sleepers and fastenings | 
or ways. 
5840 | Abel. Radeke. Man andes, of moulded ornamental | 
| 5841 | Abel. Kotch & Herre.) Desicca' 
| 5842 | J. Booth & J. T. Wib- feeel-ehane, machines, 
| ss | _ berley, Bolton. 
} - Woodward,London. | Secondary batteries. 


w- | 








Apparatus for signalling by sound at | 
sea. | 
Insulating materials. 
Apparatus for grinding,crushirg, &c., 
| 
Recovering tin from tinned metallic 
surfaces, | 
Fire-arms, and apparatus for testing | 
Manufacture of alkalies and — 
Treatment of water-carried town, &c. | 
sewage. i| 
Electric clock regulators. } 
—_ a (Complete specifica) 
Par of pile fabrics, 


\| 
| 
| shuttles. | 





| 
| Impregnation of wood and textile] 
| _ fabrics with protective substances, |, 
Electric batteries 
| Flue tubes for steam boilers, &c. 


| Driving mechanism. (Complete! 
{ specification.) — ae | 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHE. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


5797 | MP. 


oy. Boulto 
Pegli, Italy, and E 


| _ Parrett, London, 


5798 | | W.lding. Grabau. 
5199 | C. A. McEvoy, London. 
8. C. Lister, Manning- 

wid, a ills, Yorks. 

5801 | Anderson Lyall, 
| Gray, and Co. 

5802 | L. Q. & A. Brin, Paris. 

5803 | GW. Osborn & D. W. 
| Yates, London. 


Dec. 19 

5804 | Cobbett. Howeraft. 
| 

5805 | N. aeons, Man- 

5806 | G. C. Gibbs, London. 

5807 | | Brydges. 


5808 | T. Shields, Bradford. 


| 
5809 Glaser. Essberger. 
5810 | P. Lawrence, London. 
aan | Glaser. Kempe. 
5812 | J. Rogers, London. 
5813 | Glaser, Hempel. 
5814 | Nelson. Fontaine. 


5815 | | F, A. Pocock and E. 
| George, London, & 


Dec. 20) 

5816 | W. Clarks e, Ga 

5817 | J. “Hodgkins, Warwick. 

5818 | T.N. Robinson & J. P. | 
Fielden, Rochdale. 

5819 | G. Hoyle, Rochdale. 

5820 | C.J. Fox, Birkenhead. 


5821 | G. M. Morgan, London. 
5822 Clark = Gateshead- 


n-Tyn 
5823 a. Foubery, Guild- 
ord. 
5824 | Clark. Stanley. 
Dec.21 
J. Shanks, Barrhead, 
Renfrew 


McCarty. 








R. Croall, “pdinburgh. 

5827 | G. E. Lardeur, London | 

5828 | Haddan. Fritz, 

5829 | F. W. Pittuck, Heb-| 
burn-on- -Tyne. 

5830 J. Kahn, London, 


| 
eel A. H. Bremner, Thurso,| 
N.B | 


Producing motive power worked by | 








highly heated elastic fluid. ppka oe 
Manufacture of aluminium and its|| No. Name. 
alloys. 
Torpedoes. 1883 
Manufacture of fabrics for covering |} 4018 | Rylands and 
umbrellas. Potter, 
Machinery for cleaning seed and|| 4968 | Defty. 
grain. 5132 | De Ferranti. 
Production of a nmonia, &c. 5174 | Urry. 
Printing machinery. 5206 — and 
rregg. 
5216 | Wendt. 
Gymnastic Be nny paratus known as a|| 5226 | Robinson 
rowing m e. (Ogilby). 
Washing, sieving, sone, purifying, || 5262 | Schiitze. 
and storing yea’ 5274 | Rodyk 
Comesnateniang Saeeb persons at a (Grey) 
5304 | Webster. 
deem "transmitters and electric|| 5332 | Wartmann. 
circuit controllers, 5456 | Bryson. 
Printing with metal engravings direct || 5458 | Day 
——t the cylinders of rotary web (Popham). 
machines. 5459 | Haddan 
Resmnorative gas lamps. (Burkhard 
Lead or crayon holders. | & Novotuy 
Treatment of hops, 5460 | Haddan 
Lamps and lanterns. (Junger). 
Heating steam generators by means|| 5461 | Perrins. 
of electric currents. 5462 | Morris, 
Apparatus employed for advertising|} 5463 | Birch and 
purposes. Catterall. 
Controlling the supply of steam, gas, 5464 Kepler, De 
&e. Premion, 
| & Pigeau. 
we 4 windlasses and other hoisting|| 5465 | Clark(Hours- 
achinery. | Humbert). 
Metallic wheels for vehicles, &c. 5466 | Johnson 
Machinery for making wheels with (La Cie 
wooden centres. * Ateliers 
grinding machines and emery de Con- 
rollers. struction dé 
Apparates for lowering, raising, and Mulhouse.” 
releasing ships’ boats. 5467 | Mackay. 
Working of marble, &c. 5468 | Rowe. 
Winches, &c. 5469 | Lyte. 
5470 | Lake 
Breech-loading and repeating fire- (MeTighe & 
arms. McConnell 
Metallic plastering surfaces. 5471 | Lake 
(Chambers 
Water-closets, &c, & Gridley). 
| 5472 | Lake 
Carriages, | (McTighe & 
| Prodnstion of transfer designs. | | McConnell) 
| Storing vessels. | 5473 | Price. 
Miners’ safety lam p. 5474 = ‘Illston. 
| 5475 Cochrane, 
Electric conductors and plates for} 5477 | Chadwick. 
ws and conducting elec-,|| 5478 Jones. 
city. | 5479 | Lake 
Boat cover raft. i (Hambujer 
H | and Koch) 





I.—Announced December 21. 














No. | 





1883 
5481 
5482 
5483 


5484 
5486 
5487 
0488 
5489 
5490 


5491 
5492 
9493 
5494 


5495 


5496 
5498 


5501 
5502 


5503 























Name. No. Nan e. | 
1883 

Bauer. 5530 | Farnworth j 
Barker, and Felton. || 
Haddan 5531 | Walker. || 

(Marasse). | 5532 | Hill & Brown | 
Parker. 5533 | Smith, | | 
Lawson. 5535 | Johnson | 
Van Reede. (Maloney | 
Richards, (& Cooper). | 
Faure. 5537 | Murray. | 
Salamon andj 5538 | Thompson. |} 

Meeze. 5539 | Immisch. \} 
Scott. 5540 | Khotinsky, || 
Wallace. —_ | 5541 | Ross, | 
Leslie. 5544 | Clark (La 
Rogers Société HI 

(Leblanc). Anonyme des | 
Blamires. Produits 
Anderscn. Chimiques | 
Dutton de l'Est). 

(Partly 5545 | Semal. 

Lewis). 5547 | De Castel- 
Frank. berg 
oe (Piquerez). 

(York). 5548 | Mewburn 
Lake Van (Kahn & | 

Ryssel- Briuer). | 

berghe). 5549 | Hall and | 
Howard. Ellis. 
Drew. 5551 | McNair. 
Coleman. 5552 | Lake (La 
Scott. Société J. 
Evans. Vidie et 
Dixon, Fils) 

Waddle, 5553 | Pitt 

Marshall, & (Robert). | 

Dawson. 5554 | Lake 
Eads. (Edson) 
Evans. 5555 | Johnson 
Dickinson & (Colby). 

Conlong. 5556 | Janssen. 

Lake (Vignon} 5557 | Swales and 

et Cie. Cherry. 
Glaser (Hohl 5558 | Burke 
Prélss. (Puissant 
Spong. Freres). 
Egestorff. 5559 | Wood. 
Siemens, 5562 | Cunningham. 
Péchard, 5564 | Clark 
Hillman. (Thiéble- | 
Prescott. mont), | 
Typke, King,] 5566 | Carr. | 

& Warren. | 5567 | Haddan || 
Hancock. (Schmidt). 
Reynolds 5568 ochin, | 

(Robinson)} 5569 | Adie. 

Dickinson. 5570 | Williamson, 
Enright. Malam, and 
Ireland. 
































[ Dec. 28, 1883. 
No. Name. No. Name. No. Name. 
1883 | 1883 1883 
6571 | Clark 5579 | Johnston. 5588 | Lake 
| (La Société | 5 Newill. (Bonamy), 
Appert 5581 | Dehaitre. 5589 | Hall. 
| Freres), | 5582 | Kempf. 5590 | Edwards 
5572 | Poole, 5583 | Humber. (Bosi). 
5573 | Daw son, 5584 | Haddan 5591 | Stevenson. 
5575 | Knight. (Witte). 5592 | Dufriche- 
5577 | Cowan. 5585 | Penny. Miroude. 
5578 | Glaser 586 | Lewis. 5593 | Hutchinson. 
(Westphat).| 5587 | Wigham. 5594 | Campbell. — 
Il.—Announced December 2. 
No. | Name. No. Name. No. Name. 
1883 | 1883 
_ 4617 ) Thomson. ___ 14887 | Nordenfelt. | 5445 | Rylands. ae 








INVENTIONS PROTECITED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists oy 



















































































Applications for Patents. 
No. | Name. No. Name. No. | Name 
1883 | 1883 | 1883 | 
5773 | Palmer. 5783 | Pitt (Johns). | 5834 | Howard. 
5747 | Allison 5793 , Lake 
(Kane and | (Jenkins & 
Lester), | Farmer), 
NOTICES TO PROCEED, 
1—Time for entering Opposition expires Fridoy, 
January 11, 1884. 
No. | ‘Name. No. ¥ Name. No. | Name. 
1883 | 1883 | 1883 | 
3825 | Lawson. 4100 | Aveling, 4442 | Glaser 
3956 | Longmore. Priestman, (Mechwart). 
3968 | Pollak. and Priest- | 4839 | Sturge. 
3974 | Kenyon, man. 4950 | Dewrance. 
3985 | McDougall, | 4123 | Sheppard. 5042 | Lake (De 
3990 | Humberstone] 4188 | Gardner. |  Kabath) 
3994 | Wardroper. | 4195 | Lake (La 5094 | Rylands 
3998 | Lilley and Société A. | (Partly 
| Skinner. Trélat et 700d). 
4018 | Rylands and Cie.) 5206 | Browne and 
| “Potter. 4201 | Wetter | Gregg. 
4032 | Heywood (Mayo). 5330 | McIntosh and 
| and Ross, | 4206 | Imray Croudace. 
4033 | Lane. (Benoit- 5347 | Johnson 
4050 | Haddan Duportail). (Willcox). 
| (Fuller & | 4218 | Siddaway & | 5370 | Letherby. 
| Bramhall). | _ Clayton. 5384 | Heathorne. 
4067 | Simon 4228 | Salter and | 5415 | Carr 
a, | Hughes. | (Carr and 
4068 4232 | Haddan | Hobson). 
4088 | Bull, | (Von Swaine) 5422 | Bright. 
4091 | Wilms and | 4239 | Simon 5428 | Urquhart. 
Schaper. (Carves). 5433 | Otto, 
4273 | Davey. 5505 | Drew. 
4290 | Bull. 5773 | Palmer. 
5774 | Allison(Kane 
| and Lester) 
II.—Time for entering Opposition expires Tuesday, 
January 15, 188k. 
No. Name. No. Name. No. Name. 
1883 1883 1883 
3474 | Johnson 4189 | Wetter 4905 Clapp. 
(Lethuillier (Fischer and] 5067 take / 
. and Pinel), Schmidt), & Hodgson) 
4019 | Allin. 4217 | Ford. 5276 Jefferson 
4027 | Henderson 4244 | Grell. (Meinicke). 
(Schneider 4267 | O’Brien. 5311 Fisher 
4035 | Coombs. 4271 | Wrench. | (Partly 
4039 | Bexfield, 4281 | Wallace and | Allen). 
4056 | Whish. Cherry. 5338 | Wetter 
4062 | George. 4283 | Thomson. | (Schmid). 
4069 | Henderson | 4289 | Ragg. 5366 | Payne. 
(Béuerle). | 4399 | Mowat. 5407 | Price. 
4071 | Ross. 4407 | Smith. 5416 Price. 
4078 | Pitt. 4453 | Crompton 5473 | Price. 
4086 | Kenyon. and Kapp. | 5487 | Van Reede, 
4093 | Browne. 4463 | Newton 5493 Leslie. 
4094 | Thompson. (Smitten). | 5535 Johnson 
4107 | Gamgee. 4480 | Clapp. (Maloney & 
4150 | Connell. 4714 | Robbins. Cooper). 
4161 | Zotoff and 4872 | Abel 55 59 OW a 
Afonasieff. (Lorenz). 5783 | Pit 
hist . "ia 
PATENTS SEALED. 
I.—Sealed December 21, 
No. Name. No. | Name. No Name. 
1883 1883 | 1883 
3100 Harrison. 3196 | Engel (Holm-] 3278 Lake 
3103 Hughes | strom). (Dunham). 
(Lukaes). | 3205 | Bateman. 3296 Loe (Loe). 
3120 Morris. 3213 McEntegart. | 3297 Abel (Urban 
3129 | Edwards 3218 Lake (Lan- und Sthne) 
(Beumier). guereau). | 3303 Haddan 
3143 Devine. 3231 | Goodacre. (Brehmer). 
3147 Morris. 3232  Haddan 3330 Cornforth. 
3157 | Rees. (Brehmer).{ 3372 Oddy. 
3164 Feret, 3246 , Addie( Partly] 3377 | Imray 
Ladame, | Addie). (Monier). 
and Feret. 3413 Wilson. 








ENGINEERING. 


597__ 





Dec. 28, 1883.] 



















































































No. Name. No. Name. No. Name. No. Name. No. | Name. No. | Name, 
1883 1883 1883 1880 1880 ‘ 1880 : 
3437 | Imray 4764 | Lake (Bell). 6050 | Brandon 51 Imray 5384 | Gardner, 5369 Smith. 
‘ (Cuisinier).} 4799 | Samuelson (Myers). em ae 5402 | McEwen and J 5376 | Linley 
3467 | Haddan Marsh 5090 — (Riim- 5363 Newton Spencer. (Cooper). 
Breslauer). Harvester in), |  (Ericsson).} 5403 Fraser. 5386 | Felix 
3469 | Haddan Co.) 5136 Allison 5408 Street. 5422 , Perkins. | (Klinkerfues) 
(Ernsting).} 4806 | Lake (Gates). (California 5442 | Dronsfield. | 4751 | Southby. 5482 | Wollaston. 
3853 | Rushworth. | 4962 | Frenkel Belt Rail- 5332 | Eckart. 5347 | Robinson. 5338 | Glover (Un- 
4059 | Holmes and (Ulffers) way Co.) jl | Lake 5367 | Lake | registered). 
Emmens. | 4964 | Brookes 5152 a. Bois) | (Hanson). | (Hanson). | 
4061 | Holmes and (Vail). Du Bois). : ane St owt —— 
Emmens. | 5028 | Pitt (Dodge). | 5200 | Lake PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR’S STAMP 
- | — 5048 a ont (Lorimer), DUTY OF 1002, HAS BEEN PAID AND REGISTERED. 
473 harples, Myers). 
No. Name. No. | Name. No. Name. 
i. —Sealed December 2h. 
SUE SRE << ———————- ——— 1876 1876 | 1876 
t | 4939 | Normandy. | 4986 | Hill, Pil- 4921 | Dry and 
No. Name. No Name. No. | Name. 4935 | Jennings, | liner, and Anderson. 
——! 4937 | W hitworth. Williams, 4940 | Cordier 
1883 | 1883 | 1883 | | | d ch 5 
2851 | Dance. 3190 | Brunner 3550 | Rees- 4950 | | Mscabe. i 
3151 | Corliss. | (Garneri). | __ Philips. —— 
3162 | Evans, 3195 | Lockwood. 3257 | McDougall. CONFIRMATION or PATENT. _NOTICES: OF APPLICATIONS FOR 
3182 | Rogersand | 3198 | a 3266 | = oan E TO BRING IN BILLS, &c. 
Rogers, 3206 | Hoskins. imiotti Bradbury we ae Patent, No. 3653 of 1875, for sewing 
3184 | Pollak, 3207 | Aubert. | ,, Cimiotti). machines. Notice is hereby given, that application is intended to 
3186 | Elliott. 8222 | Allison. 3302 | Newton. x | be, made to Parliament in the ensuing session for an Act for the 
3187 | SS poo | onl = se mag following purposes :—To revive, continue, and confirm the said 
| soa fo Letters Patent to G. F. Bradbury, Manchester, and H. Lomax, Over 
| Anonyme 3200 Menzies. 4716 | Scott. Darwen, Lanc., and to authorise the said Letters Patent or a dupli- 
| des Ma- 3239 — cate thereof to be stamped with the proper stamp, showing the 
ome et | 3244 ge ant payment of the stamp duty thereon of 100/., and to be registered. 
Chasdelles (Reher), Boult’s Patent, No. 5010 of 1880, for the method and means of 
| Systeme 3247 | Carrick, j removing dust from carpets. Notice is hereby given, that applica- 
| Royau). | tion is intended to be made to Parliament in the ensuing session 





FINAL SPECIFICATIONS FILED. 
Dec. 15, 1888. Nos. 2975, 2977, 2978, 2980, 2981, 2984, 2990, 2991, 
3904, 2990, 3002, 3008, 3010, 3038, 3106, 3169, 
3575, 3684, all of the year 1883. 


7 ee = of the year 1883. 

‘. ae 957, 2500, 3011, 3012, 3013, 3016, 3026, 3030, 
Mel. 3042, 3145, 3172, 3221, all of the year 
1883. 

n A as 2622, 3021, 8024, 3034, 3036, 3046, 3055, 3057, 
3058, 3062, 3070, 3075, 3079, 3080, 3083, 3114, 
3258, all of the year 1883. 

~~ ae 3047, 3049, 3052, 3053, 3054, 3064, 3066, 3068, 
3069, 3071, 3082, 3093, 3121, 3165, all of the 
year 1883. 

a ae 3072, 3078, 8086, 3087, 3089, 3094, 3105, 3116, 


3118, 3134, 3136, 3164, 3175, 3234, all 


of the year 1883. 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non- oahnasind of the Third Year's Stamp Duty of 501. 


3241, 





























N. Name. No, Name. No. Name 

1880 1880 

5137 | Henley. 5181 | Black and 9227 | Talard 

5188 | McCallum. Taylor. 5229 | Cory. 

5140 | Colas, 5184 | Bonneville 5231 | Stokes (De 

5144 | Larmuth. | (Bracher). Gramont). 

5145 | Bishop and | 5187 | Summer- 5240 | Barbour, 
Hailes. | _ scales. 5242 | Baxter. 

5146 | Weldon. 5188 | Justica 0243 | Dooley. 

147 | Rolfe. (Seaver). 5244 | Smith. 

5148 | Clark 5191 | Burghardt. 5245 | Pitt (La 
(Underhill).j 5193 | Greenwood, | Compagnie 

6151 | Coleman. | Helliwell, Indus- 

6153 | Rogers | Hammond, trielle des 
(Welton), | and Holt. | Procedés 

5154 | Hitchcock. 5194 | Warren and Raoul 

5158 | King | Warren, |  Pictet). 
(Adams). } 5195 | Snell. 5246 | Adams. 

5159 | Paisley. 5196 | Metham, 5247 | Macdonald. 

5160 | Wodiczka. 5197 | Andrews. 5248 | Trimmings. 

6161 reffit. 5199 | Lake 5251 | Lake (Hirst). 

5162 | Hoevenbergh | _(Evanno). | 5252 | Storer 

5164 | Brooke. 5202 | Heeger. } (Bollmann) 

5166 | Bingham. 5203 | Heeger. 253 | Glaser (Kreil) 

5167 | Hampton. §212 | Banks. 254 | Reeves, 

5169 | Lovering. 5213 Burley. | Farrar and 

6175 | Robinson. 5214 | Mewburn | Lumb. 

5176 | Clarke. | _ (Aubenas). | 5257 | Corbett. 

5177 | Pitt 5215 | Edes. 5258 | Aimers, 
(Robins). 4 5217 | Wavish. | Aimers, & 

5178 | Fenby. 5218 | Héper. Wright. 

5180 | Dixon 5219 | Fiddes. 5267 | De Pass 
(Kenig, 5220 | Pickard. | (Hayem). 
Meister, 5221 | Sombart 5268 | Reddie 
Lucius, & (Schneider | (André). 
Bruning). | 5224 | Davies 5271 | Lake (Vieille- 

5226 | Frankenberg. ) _mard. 


II, <i! Non-Payment of the Seventh Year's Stamp 

















Duty of 1001. 

No. | Name. No. Name. No. | Name. 
1876 1876 1876 | 
4782 Auld 4807 | Ritchie. 4846 | Pirie and 

(Johnston).} 4810 | Brierley. | Ground- 
478% Cameron. 4811 | Jefferys. water. 
4790 Garnett. 4533 | Thompson. | 4857 | Woods aud 
4795 | Hubbell. 4841 | Cheeswright. | Whewell. 
4797 | Coleman. 4844 | Preston, 4860 | Ramsey and 
4801 | Renton. Prestige & Hann. 
4804 | Kent. | Preston, 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
_ bUTY OF 500, HAS BEEN PAID AND REGISTERED, 

















No. Name. No. Name. No. | Name. 
1880 1880 1880 | 
5291 | Pickles. 5306 | Goodson 4886 | Hopkinson & 
6293 | Alexander (Goodson) uirhead. 
(Nikipho- | 5308 | Wiley. 5350 | Biggs. 
rof). 6313 | Dick (Part!yj 5372 | Biggs. 
5305 | Minns. | Dick). 5500 | Goudie. 





for leave to bring in a Bill to continue and confirm the said Letters 
Patent, to enable the stamp duty of 50/. to be paid, and to be 
registered. 


NOTICES OF APPLICATIONS FOR PROLONGATION OF LETTERS 
PATENT. 


Notice is given, that application will be made by the British 
Electric Light Company, of London, for a prolongation ef the 
term of sole using an invention for ‘‘ magneto-electric machines,” 
Gramme and D’Ivernois, Paris, No. 1668, of 1870. Notice is hereby 
given, that the said petitioners intend to apply by counsel to the 
Judicial Committee of the Privy Council on the 1st day of March, 
1884, or at the next sitting of the said Judicial Committee after 
that; date ; ; and that, on or before the said 1st day of March, 188}, 
notice must be given of any opposition intended to be made to the 
said petition. 

Newton. Tilghman. “Cutting, boring, grinding, and pulveris- 
ing stone,” &., No. 2247, of 1870. The Tilghman’s Patent Sand 
Blast Company intend to present a petition to Her Majesty in 
Council, praying Her Majesty to grant a prolongation of the term 
of the said Letters Patent; and also that on the 30th day of 
January now next, or upon such subsequent day as the Judicial 
Committee of Her Majesty’s Privy Council shall appoint for that 
purpose, the petitioners will apply by counsel for a time to be 
fixed for hearing the matter of the said petition ; any person or 


| persons desirous of being heard in opposition must give notice of 


such opposition, and enter a caveat to that effect ‘at the Privy 
Council Office on or before the said last-named date. 
ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 22, 1883, 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specisication Drawings 
ts stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of a ig 7 may be obtained at 38, Cursitor-street, 
Cha hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and "postage, and addressed to Mr. H. READER 


Lack. 

1777.* Issuing Tickets in Public Conveyances, 
&c.: B. J. Maloney, Edinburgh. (2d.)—The tickets have 
counterfoils, and are dated, &c. They are strung on a wire, one 
end of which passes into a locked drawer in the money-taker’s 
office in such manner that the counterfoils pass into the drawer as 
the tickets are sold, and thus act as checks. (April 9, 1883). 


1883. Manufacture of Explosive Compounds: F. 
W. Giles, Coln-on-Rhine. {4.)—Molasses or the residues in 
the manufacture of sugar, consisting principally "of organic non- 
saccharine matters, are treated with a mixture of nitric and sul- 
phuric acids, or the molasses may first be deprived of its water and 
treated with brown peroxide of lead and sulphide of carbon. (April 
13, 1883). 

a. Cushioning of Valves Applicable for Water 

ps, &c.; W. P. Thompson, Liverpool. (J. Fiower, 

"SAE » (4d. 9 Figs.J|—The valve cage has openings in its side 

w a and head and a dash-pot at its lower end, having an escape 

orifice. The head of the valve is arranged to work in the cage and 

the base in the dash-pot, the base and head being suitably con- 

nected together. A screw valve regulates the size of the orifice 
in the dash-pot. (April 13, 1883). 


1915. Collars for Spinning and Doubling: W. 
Jackson, Kingston-upon-Hull. (6d. 1 Fig.|—A ferrule of 
brass forming the top bearing of the spindle is inserted at the 
upper end of the collar, and its lower portion is pierced with 
holes, there being corresponding holes through the collar. These 
holes are covered by a helical hoop of brass wire, which when in 
use revolves and conveys the lubricant. (April 16, 1883). 


2100. Heaters or Boilers: C. D. Yates, London. 
[6d. 3 Figs.|—The gas enters a chamber through an inverted 
pipe and is spread therein ; the gas then passes downwards into 
an inner tube, through a layer of asbestos, where it mixes with 
atmospheric air, effecting a perfect combustion at the top of a per- 
forated plate. The liquid to be heated descends an outer coil, and 
then ascends through three innercoils. (April 25, 1883). 


2115. Insulators or A gee for Carrying Over- 
head Electric Telegraph or other Wires: J. S. 
Lewis, Birkenhead. [6d. 4 Figs.|—Terminal insulators are 
provided with a central vertical rounded bearing for the line wire. 
The two ends of the shackle straps are passed round the centre of 
the insulator and are linked up by a metal ring. Lips situated 
above and below the shackle straps prevent electrical contact in 
rainy weather. The other ends of the shackle are bent to a double 
or Z-shaped contour and pass into a hole in the horizontal sup- 
port. A line insulator support consists of an insulator head such 
as described in Specification 1017 of 1882, a bolt split into four 
segments by saw grooves, a nut, a yielding washer, and a long 
washer, The bolt is pushed up through the telegraph crossarm, 





till its head comes against the under side, the longer washer is 
slipped over the bolt, the rubber ring is then placed on and screwed 
down by the nut, and the insulator is screwed down and over the 
rubber ring until it comes against the nut, the rubber ring keeping 
out the moisture, and the splits allowing of the expansion of the 
bolt. A drop insulator consists of an inverted cup having two in- 
ternal female screws, the supporting bolt serewing into the 
upper one and an iron tongue piece supporting by its hooked end, 
the wire being drawn up into the cup on turning the insulator 
round by means of the other female screw. A rubber washer pre- 
vents the access of moisture to the screws. (April 26, 1883), 


2122.* “ee Gold aon Auriferous Pyrites : 
T. Bowen and J. Napier, Swansea. (2d.)—After being 
calcined the ore is mixed with salt and heated for some hours ; 
after cooling it is mixed with chloride of lime. It is then placed 
in tanks and treated with an acid solution, whereby the chloride 
of lime is decomposed and the chlorine is liberated. (April 26, 
1883). 

2147. Generation, Storage, Re 
tion, and Utilisation of ———— 
therefor, &c.: . Williams, Ri U.S.A. 
[4s. 6d. 50 Figs. }—This somewhat tae gone tee extends 
to 116 pages of closely-printed matter, the last eight being taken 
up by the claims, and with the limited space at our disposal it 
would be impossible to give a satisfactory abridgment. The 
specification refers to numerous specificatioms in the name of the 
patentee. The object appears to be: To distribute the electrical 
currents for the operation of railways, tramways, the propulsion 
of vessels, for light, heat, motive power, extraction of metals, &c., 
the apparatus ‘being all controlled from a central station, and 
secondary batteries being very largely employed. (April 27, 1883). 


2172.* Navigable Vessels, and Construction and 
Arrangement of a: Employed thereon and 
in Connexion therewith, to be used for Raising and 
Lowering and for Dred oses: J. Taylor, 
Birkenhead. [(4d.]—The vessel | propelled by double twin 
screwsat each end of the vessel, or by slewing screw or hydraulic 
propellers. Apparatusemployed for lifting, and arranged on the 
vessel, is also described, a balance weight being arranged so as 
to be on the opposite side of the vessel to the weight lifted. 
Dredging apparatus is also described. (April 30, 1883), 


2184. Colouring Matter: H. O. Miller, Moscow. 
(4d.}—Hydrosulphocyanic acid (or its salts) is oxidised by means 
of chlorine or bromine in the presence of muriatic er other suitable 
acid. (April 30, 1883). 


2190. Portable Apparatus for Drilling and Boring: 
R. K. Jones, Birkenhead. (6d. 4 Fiys.)—This relates 
firstly to double-acting ratchet braces for cutting comparatively 
small holes. Thé drill stock has secured to it an annular wheel 
provided on the exterior with ratchet teeth, and on the interior 
with cog teeth. A second wheel, having on its exterior ratchet 
teeth inclined in the opposite direction to those on the first-named 
wheel, and on its boss cog teeth, is arranged to work freely around 
the drill stock. The interior teeth of the first-named wheel and 
the teeth on the boss of the second-named wheel are geared to- 
gether by a small toothed pinion in the annular space between 
them carried by astud on a lever arm secured to any convenient 
portion of the stand. Preferably two pinions are employed to 
prevent strain. The operating lever works around the drill stock, 
and is provided with two pawls facing in opposite directions, one 
driving the drill stock direct through the first-named wheel, and 
the second (in the reverse stroke of the lever) driving the drill 
spindle in the same direction, through the second named wheel, 
pinions, and first-named wheel. The drill stock is in other re- 
spects similar to those commonly in use. Relates, secondly, to 
drills for cutting holes of large diameters. Cutters are used instead 
of drills, and the forward motion is given to the cutter stock by 
means of a worm acting on a wormwheel carried by frames, and 
secured to the cutter stock by means of a key and groove in the 
usual manner. The apparatus is secured in position by screwing 
or otherwise securing a central spindle to the plate to be cut ; 
this spindle carries a feeding sleeve having secured to its upper 
end a toothed wheel forming a nut on the end of the spindle which 
is screwed. This wheel is operated by suitable gearing. A 
second sleeve is free to rotate on the first sleeve, and carries the 
wormwheel and cutting tools. (May 1, 1883). 


2200. Apparatus for Indicating the Divergence o. 
Magnetised Needles: G. C. Cooke, Sutton, Surrey. 
(6d. 3 Figs.J}—A subsidiary magnetic mee Fi is combined with 
the main magnetic needle, its div ergence being opposite to that 
of the main needle. (May 1, 1883). 


2202. Umbrella and Parasol Frames: J. Willis, 
Rosendale, Hants. [6d. 33 Figs.]—Relates to the construc- 
tion of the spring joints where the stretchers are jointed to the 
ribs, tending to close the umbrella, and of the ribs flattened at 
their outer ends. The tips to which the cover is secured are made 
separate from the ribs. (May 1, 1883). 


2212. Hosiery Stitching Machines: J. Douglas 
and J. F. Bird, Argston Magna, Lanc. ([2d.]—The 
raw edges left after sewing on & two pieces of fabric are auto- 
matically removed, this being accomplished by the peculiar ar- 
rangement of the cutting blades in conjunction with a spring, &c. 
(May 1, 1883). 

2217. Apparatus for Determining the Rate of 
Water Consumption: H. E. Newton, London. (2. S. 
Church, Scarsborough, ; he U.S. A.) (8d. 25 Figs)—Consists 
broadly in a method of increasing the difference between the 
dynamical and statical pressures in the service pipe so as to enable 
the gauge to make a more accurate and satisfactory record. (May 
1, 1883, 


~~ y Distribu- 
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2219. Pulleys for Transmitting Motion: W. R. 
Lake, London. (CH. H. Fulton and 0. R. Olsen, Indianapolis, 
U.S.A.) [6d. 14 Figs.]—The hub is of an ordinary construction, 
except that it is provided with a flange corrugated to fit the corru- 
gated sheet metal web, which is clamped tightly to it, The web 
may be of sheet steel and the corrugations circumferential, radial, 
or serpentine. The rim is made of sheet or hoop metal, and is 
secured to the web by angle irons and rivets, or Senieeniaed may 
be cut on the edge of the web and bent cach way (to take the 
place of the separate — ‘eae the rim being rivetted to these 
projections. (May 1, 


a Bottles =a epemins Devices ek 
Ww. ake, London. (H. Robertson, New York, U.S.A.) 
(2d. eine principal objects comprise providing for inlet of air 
through an opening in one end of the bottle “while the liquid 
escapes at the other end, to permit the bottle to be stoppered 
before it is filled, &c. (May 1, 1883). 


2224, Hammerless Guns, &c.: J. Darby, B 
ham. (6d. 5 Figs.]—A dual bolt is placed near the front end of 
the sliding bar, and partakes of its motion. The bolt is made 
with two upw; ard or outward locking parts, and the tumblers of 
the action are formed with slots to correspond. The dual bolt 
engages with the tumblers and securely locks them, and the slid- 
ing bar simultaneously locks the triggers and sears. (May 2, 1883.) 

2226.* eno s yan ets, Rugs, and Mats, 
&c.: E. Crossle: ane, Halifax. (2d.)— 
Relates to the use o: A & ape of silk, linen, cotton, &ec., 
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combined with strips or threads of metal such as gold and silver 
for nes ei 2, 1883). 

2227. tus muotoved in the Manufacture of 
Matisabie Piven and teel: W. M. Murdock, Gilwern, 
Brecon. (6d. 10 me Relates to that class of fixed fuenaces 
or converters in which a blast of air or other gas or steam is in- 
troduced below the surface of the molten metal, The blast is 
brought through openings tapering towards the inner end and 
fitted with a cast-iron frame coated with ganister and forced into 
place by a screw. The ganister lining is perforated so as to dis- 
tribute the blast. The bosh of the furnace is formed asa deep 
annular ring and is suspended from the casing above so as to 
leave an annular space between itself and the outer lining for the 
rere of the blast. The upper part of the furnace is capable of 

eing separated from the bottom. (May 2, 1883). 


2228. Cartridge Pouches: T. H. Kinvig, Castle- 
town, Isle-of-Man, [6d. 10 Figs.|—The cartridges lie hori- 
zontally in a pouch having a U shape in cross section, each side 
being provided with a separate cover provided with springs, the 
cartridges being pressed down by pressers and springs. A movable 
receiving trough closes the delivery orifice, the cartridges being 
taken alternately from eachcolumn. (May 2 se 


2229. Refining, Deodorising, an Oils 
and Fats, &c. : » 3 Cc. Tichenor, Pm Cal., U.S.A. 
[6d. 1 Fig.J— Electric currents are passed directly through the 
body of the substance being treated. May 2, 1883). 


223i. Material for Stereotype Matrices: L. Posselt 
and H. , Berlin. (6d. 7 Figs.)—A plastic, 
sticky composition, consisting mainly of rye flour, slime of clay 
and chalk, borax, and red bole, and glycerine is applied as a paste 
between sheets of paper. (May 2, 1883). 

2232. Machin for Spinning: B. A. Dobson and 
W. H. Singleton, Bolton. [6d. 20 Figs.|—The objects are to 
prevent the spindles from being lifted during the operation of 
doffing and to provide a simple method for releasing the spindle 
when desired to remove them. Relates, also, to the bearings 
and lubrication of those spindles which have their footstep and 
upper bearing in one tube, and the object is to obtain a constant 
lubrication with a removable oil reservoir combined with an elastic 


bearing. (May 2, 1883). 
2233. Looms for Weaving: F. Leeming and R. 
Wilkinson, Bradford. (6d. 6 /igs.]—Consists of mechanism 


for securing positive motion of the healds for forming what is 
usually known as the Jacquard shed. A lever is composed of two 
parts or lengths; the pin or shaft which serves as a fulcrum 
secures the two parts in relative position to each other; the joint 
of the two parts admits the necessary “play” of the indicating 
part occasioned by the action of the peg or other indicating appa- 
ratus. One end of the lever is attached to the ordinary jacks for werk- 
ing the healds and the otLer end is provided with a spring and is 
operated by the Cooma mechanism. The two parts of the lever 
are raised and itively and locked by means of cross 
bars and cross shafts re to reciprocate within ‘lotted guides by 
means of T levers, crank, and connecting rod worked from the 
crankshaft. In a modification, a single lever of the required 
length has a movable part working on a second fulcrum so as to 
provide the necessary play. (May 2, 1883). 

2234. aiee & Apparatus for Detaching and Attach- 
ing Shi Boats: J. Linkleter, onth.  {[éd. 
5 Figs.|—A tumbling hook is attached to each of the lower tackle 
blocks of the davits and the tail-pieces of each hook have a wire 
or cord passing to a slip hook to which the cords are made fast, 
and which is provided with a safety check to prevent res. of 
the cords until the hand line forming the check is pulled. (May 2 
1883). 


2235.* Portable Fs ge & pom and Ap tus 
Connected therewith : og, pert 
[2d.}—Is to obviate oscillation with = when travelling in 


vehicles. The desk is attached to the waist by a strap or band, 
spring, or hook, and is capable of adjustment, &. (May 2, 1883). 

2237. Red Dye-Stuffs Suitable for Byes and Print- 
ing: S. Pitt, Sutton, Surrey. (Verein Chemischer Fabriken, 
Mannheim, Germany). [4d.]—The dye-stuffs are derived from a 
naphtol (alphanaphtol) the salts of alphanaphtolsulfonic acid (the 
preparation of which is described) being reacted upon by the diazo 
derivatives of a suitable aromatic base. yond 2, 1883). 


2238. Domestic Fire Escape: Nobes, London. 
[6d. 2Figs.J)—Consists of a flexible siaaee with rigid threads 
coiled on a drum contained in a box. The axle of the drum is 
fitted with a handle, and a disc provided with a brake or friction 
strap and lever, ‘(May 2, 1883). 

2239. Coupling Buffers for Railway Vehicles: H. 
H. Lake, London. (F. F. von Ainbach, Hautzenbiichel, and 
A. Hanger, Tudenberg, Austria). [6d. 4 Figs.]}—The coupling 
is composed of a hollow bell-mouthed cylinder fixed by means 
of a bail-and-socket-joint to the buffer beam of one of the carriages 
to be coupled and a piston fixed in the same manner to the buffer 
beam of the adjacent carriage opposite to the cylinder. The 
piston is provided with a longitudinal notch or groove and a 
spring catch working in this recess is forced by the spring to enter 
a notch in the cylinder, This is fully illustrated and described 
on another page of our issue. (May 2, 1883). 


2240. Sewing Machines: W. R. Lake, London. 
(T. C. Robinson, Boston, and E. B. Welch, Cambridge, Mass., 
O.S.A.) [8d. 16 Figs.|-—The objects are to provide (1) arrange- 
ments whereby the bindings may be secured to corsets, &c., and the 
material to which the binding is being attached may be trimmed ; 
(2) in sewing machine trimmer attachments employing a fixed 
blade and a reciprocating blade in rubbing contact with the 
fixed blade, arrangements whereby the desired degree of pressure 
may be maintained and the wear compensated ; (3) a folder attach- 
ment and a blower adapted to remove scraps and cuttings ; (4) 
means for operating a pivotted trimming or shearing knife by a 
vertically reciprocating knife bar. (May 2, 1883). 


2244. Construction of Sword-Hilt Guards or 
_——. applicable also to Sword Bayonets: N. W. 
e,Southsea. (2d.]—The guard or basket is capable of 

er ‘and collapsing. (May 2, 1883), 


2245.* Wire Rope Tramways, &c.: A. J. Boult, 
London. (G. R. Elliott and M. Clark, Boston, Mass,, U.S.A.) 
[2d.}—The objects are (1) a carrier having an upper platform and 
a bottom tray which can be brought in contact with eaeh other ; 
(2) an adjustable stop for the wheels of the carrier and a buffer to 
prevent shock ; and (3) means to deaden noise while the travelling 
wheels are passing over the table. (May 2, 1883). 


2246.* Knitting Machines: J. Gabbott and L. Hol- 
brook, Nottingham. (2d.)—Has for object the production 
of knitted or looped fancy goods with odd or alternate courses of 
different threads, or plain courses, in full jack and sinister frames 
in an improved and more expeditious manner than usual. (May 2, 


2247.* Drawbars and Coupes 3 go for Rail- 
way Wagons and other Vehicles: Lenton, 
Nottingham, (2d.)—A central spring buffer cot a draw hook 
are obtained, and automatic coupling effected. Vehicles may be 





uncoupled by levers oe ieee without the operator having to pass 
between them. (May 3 


ae. Card Stands or Holders : P. Ruffani, Dresden, 

[4d. 6 Figs.)—-Consists of a three, four, or more 

~~ , CYOss, oval, orannularfeet with two bent-up arms, the 

smaller arm being formed by cutting or stamping it out of the 

broader arm, and the cards being inserted between the arms. 
(May 3, 1883). 


2249.* Constructi 


tion of Ships’ Decks: W. B. Thom: 
son, Dundee. ~é 4 


(2a. }—The usual wood covering of iron and steel 
decks is replaced by a covering of corticine. (May 3, 1883). 


2251. Stutag Sees and Toztie Fabrics, &c.: C. 
Weygang, Child’s Hill, Middlesex. [(éd.)— perhe object 
is to incorporate animal glue, starch, or flour with a fibrous pulp 
prepared by | sl machinery by precipitating the glue, starch, or 
flour in the fibrous pulp, and treating these materials so as to 
render them impervious to water whilst not materially injuring 
their binding property so that the fibre may be caused to unite. 


(May 3, 1883). 

Treating Furnace Slag to Obtain there- 
from Certain Prod &c.: E. G. Colton, London, 
(A. D. Elvers, Hoboken fl son, N wW., U.S.A.) [4d.]—The slag 
is changed by a steam or air blast into slag fibres (known as slag 
wool), which are heated and fritted until they are reduced to 
white friable silicates, which are pulverised, (May 3, 1883). 


2254. Apparatus for Weighing and Ascertaining 
the Counts of Yarns or Threads, &c.: T. Knowles, 
(6d. 14 Figs. 1 The weight of a given length of yarn 
or thread is employed to indicate, by means of a scale, the number 
or count of the yarn. A scale beam, to which is attached at one 
end a scale pan for the yarn, and at ‘the other a pan for weights 
representing certain counts, and a sliding weight for indicating 
intermediate counts is employed. (May 3, 1883). 


2257. Harness: E. Edwards, London. (P. J. Grandy, 
Margauz, France). (6d. 13 Figs.}—The collar of.the ordinary 
shape is made so that it can be enlarged by the separation of its 
upper ends and can be easily stuffed or padded in the proper parts. 
The other parts of the harness are also made so that they 
can be readily repadded (May 3, 1883). 


2258. Chronographs: A. H. Arnold and F. H 
H enin, Geneva, ([id. 2 Figs.(—The minute indicator 
for chronographs is actuated by the vertical action of the wheel of 
the indicator. (May 3, 1883), 


2260." Hot-Water Heating Apparatus for Warming 
Buildings: T. Wood, Bristol, and G. Milton, Staple 
ton. oa }-_Consists of an arrangement of semicircular furnace 
of brick and metal and furnished with inlet and outlet pipes, &. 
(May 3, 1883). 


2262. nS Hall, Leeds Employed the Manufacture of 
Leather: J. (6d. 12 Figs.)—The tool is 
mounted in swinging May and —- over the axles hold 
down the tool, but allow it to adjust itself. The swinging tool holder 
is actuated by a crank and connecting rod. Relates also to the 
arrangement of a sharpening apparatus, and to the mounting of 
the table which is placed horizontally below the tool holders, and 
can be moved in any direction horizontally through the medium 
of wheels, rollers,for balls. (May 3, 1883). , 


2263.". Manufacture of Ammonia and Nitric Acid, 
&c.,and Apparatus therefor: L.Q. Brinand A. Brin, 
Paris. [2d.]—Refers to Patents 1416 of 1880 and 3728 of 1881, 
and relates to utilising the nitrogen gas produced according to 
said patents for various chemical transformations. (May 3, 1883). 


2265. Ornamentation or Peptgetion ist hanes quay 
Glass and Glass Ware: J. T. King, mg! oy 
Schulze- Berge, Pittsburg, Penn., U.S. A.) ek ]—A thin dep ali 
of a fixed alkali is applied to the surface, and then the glass ware 
is exposed to a temperature which is gradually increased to nearly 
a dark red heat until a reaction is produced between the de- 
posited alkali and the silica of the glass ware. (May 4, 1883). 


2266. Decoration or Fyeaeetion <2 
Glass and Glass Ware: J. Ayo erpool. Ci. 
Schulze-Berge, Pittsburg, Penn., is Ss A.) far Hrerg of fluorine 
such as the fluorides of the fixed alkalis or alkaline earths in a 
suitable menstruum are — to the glass, which is then exposed 
to the action of heat. (May 4,1 


2268. ‘soem oe for ye sag | Strength of 
Electric Curren F. V. 6d. 
5 Figs.}—A needle of feattt iron is jeuuaaes ome as > be capable of 


rotation (against the resistance of the torsion of a spring) on the 
passage of an electric current through three or more coils arranged 





sth 
_v. 





with their axes in the plane of oscillation of the needle. Figs. land 2 
are respectively vertical and horizontal sections. The soft iron 
needle Ais rigidly screwed to the brass tube B through which a 
spring © passes, its lower end being fastened to the lower end of the 
tube and its upper end to a fixed support D passing into a slot 
in tube B. The extremities of the tube are provided with small 
pivots, which work in jewelled bearings carried by a bracket piece, 
the weight of the tube and needle being sustained by the spring C, 





The coils J are connected together in series with their axes forming 
radii Of a circle, of which the needleis the centre. A light pointer 
isattached to the tube B, and indicates the deflections upon a 
graduated scale. Ina di r t the needle is made 
in the form of a soft iron tube of an oblong or oval form in cross 
section, and taking the place of the brass tube in the illustrations, 
Four coils are also shown made up of four horseshoe-shaped copper 
eons ee and connected in series. (May 4, 1883). 


Ap’ tus for Casting Ingots t} 
Applicable for Yor Ciroular Saws, &c.: 8. W. W: 
and J. Sheffield. (2d.)— Consists of a seal 
mounted on a rotating peo and provided at top with a runner 
box. (May 4, 1883). 
2271.* Sto 





a 


for Bottles Con 5, Soratea 
Liquids: J. H, Vanes, Aston, Warwick. Vanes, 
Urisahane, Cape Colony). [2d.]—Relates to Mh Fodhe of 
stoppers for use with bottles having a contraction in the neck 
that forms a valve seat. (May 4, 1883). 


2272. een of Life and other Boats, Buoys, 
paratus: J. R. H son, Lon- 
don, ‘Sd. 6 Fins. }—Two tubes of woven material, say of cotton, 
flax, jute, or hemp are made waterproof and are then filled with 
any suitable buoyant material, (May 4, 1883). 


2273. Governors for Steam wagmes: J. Musgrave 
and R. Gregory, Bolton. (6d. 7 Figs.|—An eccentric groove 
is formed in governor sleeve, and actuates by means of a strap, a 
forked lever carrying two pawls, and asliding carriage carrying two 
stops, one of two ratchet wheels on a screwed shaft, and alters the 
position of the rods connected to the valve gear. Normally, both 
pawls are kept out of gear by the stops, but as the sleeve rises 
one pawl only is kept out of gear, and the other falls into gear 
and actuates the corresponding ratchet wheel, when it lowers the 
first pawl falls into gear and actuates the other ratchet wheel in 
the reverse direction. (May 4, 1883). 


2274. Ap’ atus for Propellin, Sea-Goin Vessels: 
H. German ow York, U.S.A. [6« rd 7 Figs.j—One or more 
hanging keels capable of vibrating on hinges transversely to the 
length of the vessel are e’ oe ge te for utilising the rolling motion 
of the vessel, and a hinge oo, = the stern is employed to 
utilise the pitching motion. (May 4,1 


2275. Water Wheels: G. W. von n Nawrocki, Berlin, 
(H. Baumotte, Vossmacken,'and R. Nogg gerath, St. Johann-on- 
Sarr, Germany). (6d. 4 Figs. }+This is a floating motor wheel 
to be actuated by the tides, ) and consisting of a number of 
paddles mounted on endless chains running on chain wheels, the 
axes of which transmit the power all mounted on framework 
provided with guide boardsfor properly directing the current. 
Two motors may be arranged in such a manner that they form an 
angle to each other, the flowing water keeping them in the most 
suitable position. (May 4, 1883). 


2277. Facilita’ gr ge for Tailoring, 
Dress-M » &C. . R. Lake, London, (J. Monjou, 
Paris). (6d. tiga, } Cones ofa jacket or bodice formed of 
elastic bands 20 as to yield equally in all directions, and adapt 
itself perfectly to the figure to measured. The parts to be 
measured are indicated by coloured elastic bands. (May 4, 1883). 


2278. Cou for Pipes or Tubes: W. R. e, 
London. (£. R. Williams, Cape May, N. 48 U.S.A). (6d. 
4 Figs.)—The ‘separate parts of the couplings are each provided 
with a collar having a stud which engages witha hinged or pivotted 
clamp having an opening, and a horn or hook pointed inwardly 
towards the collar and providing for the manipulation of the 
clamps. To disengage the coupling either clamp is forced away 
from its stud. (May 4, 1883). 


2279.* Construction of Saddle Bars: E. Ratcliffe 
and O. , Malmes' {2d.]—There being no drawings, 
the arrangement cannot be wel understood. (May 4, 1883). 


0-Electric Machines and Electro- 
Mo Cc. °T. Bright, London, [6d. 7 Figs.)—The 
coils of Doth the armature and the field magnetsare fixed. Refer- 
ring to Fig. 1, the coils of the fleld magnets are wound upon fixed 
hollow cores through which an iron or steel shaft supported 
in non-magnetic bearings and divided into two parts a band d e 
between the coils ¢ by non-magnetic metal c. The ends of the 
poles of ab and de are expanded into segments of circles atb and 
d, and the shaft is enlarged at the points a andein the form of 
discs. The frame G supports the bearings of the shaft and the coils 
iand its base may be made up of steel plates as shown by the 
dotted lines. The shaft, with its extended segments, is shown 


Fig. }. 




















adapted to a ‘*‘ Gramme” ring supported on non-magnetic supports. 
The collector is shown in section and consists of an insulating disc 
p upon which are fixed three concentric rings, the inner and outer 

eing connected respectively to the two terminals of the machine, 
and the centre one being divided into two insulated sections con- 
nected to corresp of the coils of the armature, the 
connections being led to this ring outside the coils i or through a 
central tube. Two brushes mounted on the shaft make contact 
respectively between the divided ring and the inner and outer 
rings. Fig. 2 shows a detached view of the armature, a portion of 
the coils only being shown wound and N and S denoting the two 
poles of the shaft. Fig. 3 shows a portion of a fixed ring-shaped 
armature, the coils a being wound between the divisions g. (May 
4, 1 





Method of and A eatne for Depolarising 
pts ad Baths in the g and aan & of 
Metals: A. M. Get Geke . de Changy, Levallois 
Perret, France). (6d. 3 Figs.}—The baths are > echomatically 
depolarised ‘by breaking, diminishing, or increasing the contact 
of the main circuit, and making, approaching, or receding from a 
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contact of the circuit of the bath with or without breaking the 
main circuit.” Two electro-magnets are arranged to operate the 
contacts. On = the machine the current passes through 
the magnet, having a high resistance, and the machine charges 
itself. This magnet attracts its armature, and closes the circuit 
through a low-resistance magnet (which retains the armature in 
this position) and the bath, a very small portion going through 
the high-resistance magnet. The circuit of the bath is always 
completed when one current passes, by means of the posts upon 
which the armature rests making contact between them. The 
armature is adjusted by retractile springs. (May 4, 1883). 


2282. O Fire Portable Cooking Ranges: T, J. 
Constantine, London. [6¢d. 3% Figs.|—The ranges are 
provided with a loose bottom grate capable of being vibrated. A 
flap valve is fitted in the back of the ranges, and when opened 
affords a direct passage for the products of combustion. The front 
bars are made of a tapering shape in cross section and of a 
curved form with broad portions at the lower parts where they are 
turned in correspond with the vibrating grate. (May 4, 1883). 


2284. Cranes: C. J. Appleby, London. [10d. 5 Figs.)— 
The carriage of the crane revolves around a central axis, and con- 
sists of a horizontal framework provided with bearings in which 
are fitted radial axes carrying wheels running upon a circular steel 
path. Two of these wheels are arranged at a sufficient distance 
— in front of the crane, and the third is arranged at the back. 

wo horizontal steam cylinders are arranged upon the outer 
parallel sides of the framework, and drive a transverse horizontal 
shaft, driving by gearing a parallel shaft arranged above it. 
Methods of driving the bearing wheels for revolving the crane, of 
raising and lowering the ” of the crane, are also described. A 
weighing apparatus which weighs the goods whilst they are sus- 
Ray's may be employed, a suitable arrangement being described. 

May 4, 1883). 


2286. Self-Acting Points and Switches on Tram- 
ways: R. F. Edbrooke, Liverpool. (6d. 3 Figs.|—A 
short tapered rail swivels ina joint near one end and is actuated 
by a bar shaped at its lower end to pass in the grooves of the rails 
and connected to a system of levers operated by the person on 
the car. The movable rail is held in a central position by means 
of springs. (May 5, 1883). 


2287. Machinery for Cutting Metals: W. W. 
Hulse, Manchester, ([(6d. 11 Fign This relates, firstly, to 
gap lathes. The guide screw is arranged in the same position 
which it occupies if the lathe had no gap, and is driven from the 
right instead of from the left-hand end, and is adjustable endwise 
so that it can be kept wholly or partially clear of the gap and be 
set in position for turning and screwing work as near to the face- 
plate as may be desired. Two pieces are employed for filling up 
the gap, each piece being carried upon a suitable support cast 
upon the bed and secured by bolts. Relates, secondly, to shaping 
machines. Referring to the illustrations, the sliding saddle 2 has 
a bearing surface upon the back of the bed, in addition to the 
ordinary bearing surface on the top, and adjusting strips are 
provided for taking up the strains and wear. e cutter slide is 
actuated by means of a screw having its axis near the plane of the 
main clearing surface of the slide. In order to give a quick return 
to the cutter slide, two driving shafts having a common axis (one 
passing within the other) are employed, and to each shaft is fixed a 
pulley. a loose pulley being placed between the two fixed pulleys. 
tach shaft drives a spurwheel, which spurwheels are in gear with 
each other, and one of them with a third fixed upon the screw. 














For making the to-and-fro movements automatic, the driving belt 
is shifted from one fast pulley to the other, through the interven- 
tion of a rotating disc or barrel provided with two adjustable stops 
which operate the belt fork. Relates, thirdly, to planing machines. 
In addition to the usual guides, one or more adjustable strips are 
secured to the bed and bear against or upon the table as it moves 
along. Relates, fourthly, to drilling and boring machines in 
which the feed traverse is obtained with a screw at the end of the 
spindle. The screw is provided with a nut in two lengths which 
are adjustable either towards or apart from each other for the 
purpose of taking up the play of the screw. The standard of the 
machine is so formed that no part extends over the cone driving 

ulley and the top slide of the table is made of an inverted L 
ry the vertical side being grooved as wellas the top. The 
table is movable upon transverse guides which form part 
slide which is movable vertically in guides on the standard. 
5, 1883). 

2288.* Construction of Frames or Stands for Hold- 
ing Betties, é&c: J. B. Walker, Sheffield. [2d.|—Relates 
to those frames in which the detaining contrivance consists of a 
top bar which in one position holds the bottles in position, and 
in another permits of their removal. (May 5, 1883). 


2289. iw Dyeing for Cotton Yarns and 
Cloth: J.W. Hoffmann, Manchester. (C. Seeber, Schopf- 
heim, Germany) (2d.)}—The cotton yarn or cloth is treated with a 
boiling solution of soda ash, and resin, then subjected to the 
action of an oil mordant,afterwards through an alumina 
mordant, and finally submitted to a chalk bath. (May 5, 1883). 


2292." Apparatus for M and Recordin 
the Velocity beers Currents, Machinery: A. T. 
H. Scott, London. (7. M. Langdale, Paris). (2d.)—A rotat- 
ing fan is used in conjunction with a cylinder, &., the fan being 
towed by an insulated wlre in tion with a battery, and the 
cylinder containing a make-and-break arrangement. (May 5, 
1883). 


of a 
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2294. Treatment of Hops and Apparatus therefor: 
A. J. Boult, London. (Ff. 7. U. Deinhardt, Wickerstedt, Ger- 
many). (8d. 13 Figs.]}—The hops are boiled a number of times 
and are kept separate according to the number of times they have 
been boiled. The boiler is divided into two or more compartments 
by frames covered with wire netting, according to qualities of the 
hop to be used simultaneously. (May 5, 1883). 


? t' fe Se Water 
aiuum, ween awards. O J Gono, Paris.) 


from 
(2d.]— 





Relates to an arrangement of steam trap for drying steam from 
steam boilers: by separating it from water suspended from it. 
(May 5, 1883). 


2296. Manufacture of Dyes: G. A. Bang, Leeds. 
(G. A., E.,and R. Dahl, Barmen, Germany). (4d.)]—Azo dyes are 
produced by theaction of diazobenzol, diazotoluol, diazoxylol, 
di oxylol, di tuol, and compound diazouzo combina- 
tions, d isol, phthaline, and the corresponding sul- 
ae on monosulphate of alphanaphthaline derived from naptha- 
ine. (May 5, 1883). 


2299." Converting Anthraquinone into a Mono- 
sulpho-An uinone, &c.: I. Levinstein, Man- 
chester. (2d.}—Consists in a mode of and arrangement for con- 
verting anthraquinone in one operation substantially into a mono- 
sulpho acid of anthraquinone, (May 7, 1883). 


2301.* Construction of Combined Steam and Hot 
Air Generator: W. Turnbull, London. (2d.}—Waste 
heat from a steam boiler furnace is utilised for heating air in a 
second receptacle, which latter is supplied with compressed air 
forced in by pumps. (May 7, 1883). 


2302. dle-Bars: J. W. Clarke, Guisborough, 
Yorks. (6d. 6 Figs.)\—The detachable part is formed of two 
parts hinged together, the inner part occupying the space between 
the two leaves of a fixed part, and being formed with a chamfered 
hole which receives the nose of a spring catch whereby the de- 
tachable part carrying the stirrup leather is secured to the fixed 
part. The outer part of the detachable part is formed with an 
opening and a bar to receive and support the stirrup leather. 
(May 7, 1883). 


2305. Manufacture of Wall Coverings: S. Fisher, 
London. (2d.|—Instead of paper hangings for wall coverings, 
linen or other textile fabric is used, it being first treated with 
oxidised oil, then faced with oil and ground cork, and afterwards 
printed on in oil colours. (May 7, 18383). 


2306." Safety Valves for Steam Boilers: H. J. 
Haddan, London. (FL. Delsart, Anzin, France). (2d.)—The 
safety apparatus allows the escape of water, and subsequently of 
steam, when the pressure rises too high. (May 7, 1833). 

2307. Self-Actin Fs eg for Regulating the 
Feed or Supply o: ater into Steam ilers, &c.: 
W. White, London. (6d. 20 Figs.|—By means of a float when 
the water rises sufficiently high, steam is admitted to the suction 
pipe, and prevents the pump throwing any more water until the 
suction valve is closed. A float is also arranged to admit steam to 
a whistle should the water fall toolow. (May 7, 1883). 


2308, Apparatus for wy @ ~ Cooling Liquids, 
Condensing Steam, &c.: J. ce, Liverpool. [éd. 
18 Figs.}—A series of concentric tubes are arranged to form 
chambers being placed with their ends abutting on slightly com- 
pressible plates forming part of divided end chambers, so arranged 
that one series of the above formed alternate annular chambers 
have communication with the other division of the end plates, the 
medium passing into one division of the end plate, traverses the 
annular chambers, and makes its exit through another division. 
The joint of the tubes is made by running a fluid metal alloy round 
and into the ends of the tubes to a sufficient depth to be capable 
by its expansion on cooling to hold the tubes firmly on or against 
ledges or grooves in theend plates. (May 7, 1883). 


23098. Apparatus for Rovegins or Cleaning the 
Bottoms of Ships, &c.: J. Fishwick, Barnstaple, 
Devon. (6d. 5 Figs.|—A buoyant and flat mass provided with 
transverse scraping edges is dragged to and fro longitudinally 
against the under surface of the hull between guide chains. A set 
of brushes may be placed between the body of the scraper and the 
surface of the ship. (May 7, 1883). 


2310.* Vasgeutnes for Gloves, Braces, &c.: G. P. 
Lempriere, B: Heath. (2d.)—Has for object to attain 
simplicity and efficiency of action. Several arrangements for 
these purposes are referred to. (May 7, 1883). 


2311. Apparatus for Controlling and Regulating 
the Flow or Passage of Gas, &c.: G. P. Lempriere, 
Balsall Heath, Worc. (6d. 8 Figs.)|—A screw works within 
a screw box carrying an index finger traversing a graduated dial. 
A stud is attached to the back of the screw box, and is connected 
by awire, chain, or cord to the main tap, and so regulates the 
flow of gas or other fluid from the main supply to the meter or 
service. (May 7, 1883). 

2313. Warming the C es of Rail and Tram- 
ways, &c.: T. Perkins, Hitc’ Herts. (4d.)—Relates 
to the method of making the joints between the metal pipes on 
the adjacent carriages used for conveying the steam for heating 
the carriages. (May 7, 1883). 

2320. Submarine Torpedo Boat: J. Davies, Farn- 
borough, Hants. (P. B. Walker and H. G. Riggs, Sydney, 
N.S.W.) (6d. 6 Figs.j}—The object is to construct torpedo 
boats capable of travelling under water with passengers or crew, 
and of continuing under water at the necessary depth and carrying, 
fixing, and firing torpedoes while under water. The level or incli- 
nation of the boat is regulated by movable fins at the sides pro- 
tected by guard plates. The interior of the boat is divided into 
compartments, two used for compressed air, one for the air engines, 
and the centrefor the crew. The details of the apparatus are de- 
scribed and illustrated. (May 8, 1883). 


2321. Manufacture oi Artificial Stone for Various 
hag em and Material Applicable asa Substitute 
for ery: 








B. Hess, Bayreuth, Bavaria. [4d.}—Pow- 
dered serpentine, soapstone, feldspath, mica, quartz, and fireclay, 
are mixed in suitable proportions and burnt. (May 8, 1883). 


2323.‘ Manufacture of Coloured Photographic 
Pictures: J. Adams, Liverpool. (2d.)—Has for object to 
obtain a uniform tint to the back ground of a coloured photo- 
graph on glass. (May 8, 1883). 

2325. Pedal- with Double Action: H. J. Had- 
dan, London. (EF. Meyer and Co., Braunschweig, Germany). 
[6d. 4 Figs.|—The object is to enable the player to change the 
sounds from flat to sharp by mechanism. (May 8, 1883). 


2326. for g Glycerine: H. J. 
Had London. (C. Moldenhaur and C. Heinzerling, 
Frankfort-on-Main). [4d.])—The residual lye from the manufac- 
ture of soap after being relieved from water is treated with 
alcohol in the presence of carbonate of soda. Glycerine con. 
taining organic acids is treated with alcohol and sulphuric acids, 
the volatile ethers formed being separated and recovered by distil- 
lation. The alcoholic solution of glycerine is treated with lead 
oxides. (May 8, 1833). 


2327.* Apparatus for Holding and Facilitating the 
Delivery of Toilet Paper: M. Hart, London. (2d.)— 
Consists of pivotted arms, whose lower ends serve as clips and 
arranged to prevent the reel falling when pulled, and facilitate 
removal of the spindle when empty and insertion of a fresh reel, 
&e. (May 8, 1883). 

2328.* Poles for Lawn Tennis Nets: S. C. David- 
son, Belfast. (2d.]—Has reference to means for making fast 





the net rope to the poles when it is drawn up to its correct height 
between. (May 8, 1883). 


Stand for Holding Tennis Rackets and 
Balls: 8. C. Davidson, Belfast (2d.)—The stand is con- 
structed of uprights connected by notched horizontal bars. A 
perforated tray holds the balls. (May 8, 1883). 


2330.* eto-Electric and “oo c Ma- 
chines ont Wen : A. Clark, Glasgow. (2d.)—The 
cores of armatures, of the Siemens type, are formed of § shape 
in cross section, allowing of a larger number of convolutions 
of wire beingemployed. The field magnets are made of semi-cy- 
lindrical or elliptical form, and are fitted together to surround the 
armature with poles of like name adjacent to such other, and the 
internal surfaces taper gradually inwards towards the poles and 
recede from the axis at the part between the poles. (May 8, 1883). 


2332. Sheds for the Protection of Ricks: T. Colby, 
Pantyderi Blaenffos, Pembroke. (6d. 10 Figs.|—The 
roof sections of the shed are arranged to be raised by rotating 
about their supports which consist of a line of stout posts arranged 
alongside of therick, (May 8, 1883). 


2333. Apparatus for Evaporating Salt Brines, &c. : 

- Be teman, London. (//. Frasch, Cleveland, Ohio, 
U.S.A.) [6d. 11 Figs.J}—The brine is made to circulate conti- 
nuously through a shallow evaporating trough, and the current is 
thrown into eddies. The brine is preferably heated, and the 
heater is caused to heat one leg of an inverted syphon which 
connects the opposite ends of the trough. Jets of air are prefer- 
ably blown through the solution to produce fine salt. The heater 
is alsodescribed. The salt collects in removable receivers placed 
at the bottom of the trough. (May 8, 1883). 


2342.* Agpeentns for Cutting Double Woven Piled 
Fabrics: . Hitchcock, New York. (2d.)—Relates to 
apparatus for cutting such fabrics so as to divide the web into 
two layers, each presenting a pile. (May 8, 1883). 

2344. Apparatus for Signalling Mechanically in 
Vessels or in Mines, &c.: R. Chipperfield, London. 
(6d. 4 Figs.}—The signalling handle and the receiving index of 
each instrument are connected to the gear connecting the two 
instruments by shifting bevel gear, so arranged that the act of 
engaging the handle of either instrument disengages the index, 
and the act of stopping the handle at a signal disengages it and 
re-engages the index. (May 8, 1883). 


2345. Repea' Firearms and Cartridge Maga- 
zines therefor: C. D. Abel, London. (/. Mannilicher, 
Vienna). [6d. 15 Figs.)—Detachable cartridge magazines are 


constructed with an inclined surface upon which the bullet ends 
of the cartridges rest, and with a corresponding inclined groove 
in which the rims of the bases are situated, so that the cartridges 
are enabled to slide freely up and down the inclined surface and 
groove while retaining their parallel positions one above the other. 
(May 8, 1883). 

2349. Decomposing and Transforming Fats or Fatty 
Substances into Fatty Acids and Glycerine: A. 
Marix, Paris. (8d. 3 Figs.|—The neutral carbonate of mag- 
nesia or other neutral finely subdivided substance such as talc, 
pipeclay, &c., is employed to achieve a mechanical action on the 
fine albuminous film surrounding the molecules in such manner 
that the attrition, abrasion, or friction opens up the molecules and 
gives the glyGeral oxide and fatty acids free without any saponifi- 
cation and without lowering the melting point of the stearic acid, 
(May 9, 1883). 

2353. Fish Joints for Rail and other Similar 
Joints: A. S. Hamand, London. (6d. 4 Figs.)—The 
plates are constructed with their lower parts extended below the 
rails and formed to engage with each other or with a separate 
piece of metal without the use of screw bolts, a leverage being thus 
afforded whereby they can be made to grip the rail firmly on 
being drawn together by screw bolts passing through their upper 
parts. (May 9, 1883). 

2357. Railroadand other Locomotives: M. Benson, 
London. (0. Rothrock, Beech Creet, Penn., U.S.A.) (8d. 
16 Figs.J—Consists in a twin boiler composed of two parallel 
sections having smoke flues, and communicating at their front 
ends with a firebox, the fuel being stored between the two sections. 
Water tanks are located at the sides of the so formed passage way, 
and may also form the floor of the passage, and also the roof. 
A steam dome receives the steam from both boiler sections. 
(May 9, 1883). 

2369.* Incandescent Electric Lamps: J. Warner, 
London, (2d.)—The tubular part of the lamp is made in such a 
manner that it can be closed by a plug of vulcanite, through 
which the conductors pass, and a groove or recess is formed in the 
tubular part of the lamp or in the vulcanite plug and is fitted with 
an india-rubber ring. Platinum wires are thus rendered unneces- 
sary. The plug may be replaced by acup. (May 9, 1883). 


2376. Preventing the Corrosion of Water Pipes, 
&c.: J.B. Hannay, Glasgow. (4:,)—An electric current is 
caused to passthrough the metal of the pipe or structure to be 
projected so as to render the metal relatively electro-negative. 
(May 10, 1883). 
2377. Apparatus to be Applied to Mill Stones and 
lier Millis: G. Daves. Manchester. (J. S. Stark, 
Constantinople). {6d. 2 Figs.}—A spring or weighted contact 
device is combined with the convex disc or inverted cup placed in 
the hoppers of mill stones and completes an electric circuit operat- 
ing an alarm on the cessation of the supply of grain. (May 10, 
1883). 
2394. Distilling a a mee A. Marix, Paris. [67. 
3 Figs.J}—The liquid under treatment is compelled to circulate 


fot} 


ry" 





ay 
ry 





i 


= 


N_. 


his halatadahaiatl, Gerwaladietntenteatntientertaate 


/, 
j 
j 











(ZZ, 














600 


through suitable pipes et e? ¢3, and is ‘discharged through a rose- 
like nozzle in finely divided conditionén to a suitable sieve or dia- 
phragm d so as to still further subdivide the liquid whilst it is 
being operated on by superheated steam and under a continuous 
vacuum, the pipe c being connected to a vacuum cylinder. The 
false béttom f is provided with suitable openings closed by suit- 
able Valves. The steam coil i is arranged between the bottom 
andthe false bottom, The pipe & is for drawing off the liquid and 
the‘pipe J for feeding. The apparatus is heated by means of the 


furnace p (May 11, 1883). 
2398. or Casting Railway Carriage and 
Truck Wheels ae Pass, Londen. (J. D. 


, &e.: E. 
Delille. Paris). (6d, 20 Figs.)—The patterns are made so*that 
they can readily be taken to pieces and are capable of being put 
togetHer in position for moulding. lifting appliance for raising 
the separate metal parts of the pattern is described. (May 11,1883). 


2408. ans and Similar Wind Instruments: A. 
Gern, London. (6d. 5 Figs.|—A piston has a larger area than 
the pipe valve and works in a cylinder which communicates 
with a key ductand with a stop duct by orifices governed by a pair 
of valves connec together, so that one is closed whilst the other 
is open, each of these two ducts being governed by valves moved 


by the performer, so that they communicate either with the outer | Z 5 tC 
all hostile to the old mine being utilised, but they are not 


air or with a channel containing air at the pressure in the wind 
chest.’ The bellows are loaded and contained within a box pro- 
vided with two valves, so that when distended the bellows con- 
tain air at a higher pressure than when collapsed. 
1883). 

2414. Lamps 
London. [6d. 
column is supported by the combined weight of a weighted piston 
and the column of oil in a lower reservoir, the last-mentioned 
column being maintained at the same height by a self-acting 
upply from an upper reservoir. (May 12, 1883). 

2467. Gumming Apparatus: C. Pieper, Berlin. 
(J. E. Parmentier, Plettenberg, Westphalia). (6d. 9 Figs.|— 
Consists of a receptacle with elastic walls adapted to be tightly 





(May 11, | 


for Burning Oils, &c,: J. Matthews, | 
7 Figs.|—The lamps are constructed so that the | 


closed, and provided with a beak having one or more outflow | 


orifices in combination with one or more pins adapted to be in- 
serted into the orifices and attached toa cup or handle. An india- 
rubber spatula is attached to the beak. (May 11, 1883). 


2471. Ever-Pointed Pencil Cases, &c.: W. Wiley, 
Birmingham, [6d. 12 Figs.|—The ‘‘ movement” containing 


| company has a capital of 15,000/., and intends to execute 


the lead or the holder of the pen is constructed so as to fall by its | 


own weight either into its projected or withdrawn position by 
first pressing upon and afterwards with drawing pressure from 
the sliding top. (May 17, 1883). 


2494. Multiple Cylinder Engines: P. Brotherhood, | 


London, ([6d. 11 Figs.|—This relates to the slide valve me- 
chanism of the ordinary three-cylinder engines. The piston slide 
is made with area of its inner end greater than the area of its 


outer end, so that the connecting-rod is always subject to thrust. | 


The other parts refer to the construction of the eccentric and its 
driver to allow for error of alignment with the main shaft, and of 
the joint of the connectfng-rod to the piston. This specification 
will be fully described aud illustrated in an early issue. 
1883). 

2497. Covers for Protecting the Bindings of Books : 
S.S. Tuckerman, Kinver, Staff. [6d. 7 Figs.|—Consists 
of two separate half covers, each cover having a pocket resembling 


(May 18, | 


the pocket of an envelope and a rectangular flap for protecting | 


the back of the binding. 


2512. 
Aerated Li 
of Good 


(May 18, 1883). 


uids, &c.: A, B. Vanes, Uittenhage, Cape 
ope. [éd. 
terminating at the bottom in a flange and an india-rubber ring 
fitted upon a neck immediately above the flange. The ring is 
bent in the middle by depressing or pressing aside the stopper, 
and an air passage opened through which the gas escapes, and 
consequently the stopper falls. (May 19, 1883). 

2952. Steam Boilers or Generators: W. R. Lake, 
London. (A. H. Crockford, N.J., U.S.A.) [6d. 6 Figs.J]— 


20 Figs.J—Consists of a rigid body | A oe 
~ | received; 1550 tons also came to hand from other sources. 


Coiled pipes are placed unser the boiler or below the crown sheet | 


and over the fire, and are connected with the top of the front of 
the boiler, and with the bottom of the rear of the boiler. The 
rear of the pipes is also connected toa sediment drum or receptacle 
having a removable head and a blow-off. 


; and 2050 tons of iron. 


3446, Manufacture of Marquetry Parquetfor Floor- | 


ing, &c.: G. Howard, London. (2d.)—Is designed to save 
material, labour, and expense where it is desired to have a 
darkened pattern on a ground the natural colour of the wood 
used and vice rersd. (July 13, 1883). 

4145. Apparatus for Cheseing, Separating, or 


Disintegrating Cotton, &c.: Lake, London. 
(W.S. Archer, New York, U.S.A.) (6d. 4 Figs.|—The material 


is subjected to the action of a picker roller provided with a stop | 


or stops whereby the fibre is separated from the ‘foreign matter 
which it contained and blown from the machine, the foreign 
matter being detained. (August 28, 1883). 


4237, 
liements: A. M. Clark, London. (4. Holden, 


N.S:W.) [4d.}—Consists mainly in the addition thereto of a con- | 


trivance for cleaning or scraping the teeth of such instrument. 
plate’ is perforated with holes corresponding in number and size 


A | 


to the teeth to be cleaned and when not in use fits against the | 


framing, the teeth projecting through the holes. The plate is 
retained in position by a retractile spring. (September 3, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

* Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


NOTES FROM THE SOUTH-WEST. 
Sewage at Salisbury.—On Thursday, the Town Council 
of Salisbury decided, by a majority of thirteen to eight, 
to adopt the tank system of sewage for the city, similar 
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to that at Taunton. The Treasury authorities have sanc- 
tioned a loan of 10,000/. to carry out the scheme, which 
has now been under consideration for several years. 
Latterly the Local Government Board has applied con- 
siderable pressure to the council, and hence the adoption 
of a definite scheme. 


West Gloucestershire Water.—A public meeting was held 
at Frampton Cotterell, on Thursday, the rector (the Rev. 
C. H. V. Pixell) in the chair. The object of the meeting 
was to consider the interests of the parish in view of a 
proposed water company. ‘This company proposes to 
supply Frampton Cotterell, and some twenty-five adjoin- 
ing places, with water (from Stoke and Thornbury on 
the one side to Harham and Bitton on the other,) by 
means of a reservoir at Dodington, into which they pro- 
pose to pump the water now filling and running over the 
shaft of the old iron mine at Frampton. Frampton is 
well supplied with water at present, but the pumping 
which would be carried on would probably dry some thirty 
of the existing wells. The Frampton people are not at 


anxious to be called upon to purchase their own water ; 
hence the meeting was held to consider the scheme. The 
meeting determined to support a request which the rector 
had made to the proposed company, in the event of their 
undertaking being proceeded with, viz., that six public 
taps should be supplied gratis, in different parts of the 
parish, which would be drained of its water by the pump- 
ing at the mine. 


Engineering Enterprise at Cardiff.—The South Wales 
Engineering Works and Ship Repairing Company has 
acquired, on a lease of sixty-three years from the Marquis 
of Bute, the Cardiff Foundry and Engineering Works, 
which are situated on a space lying between the East Bute 
Dock and a new dock now in course of construction. The 





every kind of mechanical engineering, boiler building, | 
foundry work, and all repairs which steamships may 
require. Thecompany will have free access to the Com- 
mercial Dry Dock, which is 600 ft. long, and has a width 
at entrance of 60 ft., and a depth of 23 ft. 


Swansea.—The steam coal trade continues in a fairly 
satisfactory state, a recent improvement having been well | 
maintained. Last week’s clearances amounted to 29,347 
tons. Prices have remained about stationary. The out- 
look in the iron trade is not very cheerful, but at the 
same time hope is not altogether abandoned. 


Newport.—The steam coal trade has not experienced 
much change. Prices have been maintained for the best 
qualities, but for secondary descriptions the market has 
been slightly easier. A quieter tone has also characterised 
the house coal trade. The iron ore trade has continued 
to present an unsatisfactory appearance. The manu- 
factured iron trade has remained practically unchanged, 


pers | last week’s shipments ‘ BE seas 
Stop aly: Cliiaaions Oaee: ana, teen «| ast week’s shipments amounted to 800 tons, which were 


forwarded to Bahia. Last week’s coal clearances amounted 
to 37,621 tons. From Bilbao 18,190 tons of iron ore were 


Cardit?.—The arrivals during the week have been about 
up tothe average. The steam coal trade continues to be 
fairly maintained at about late rates, the house coal trade 
is also steady. The demand for patent fuel continues 
pretty good. The iron ore trade remains in an unsatis- 
factory state. Last week’s clearances comprised 150,662 
tons of coal, 2645 tons of patent fuel, 100 tons of coke, 
From Bilbao there were received 
8553 tons of iron ore, and 2110 tons came to hand from 
other sources. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 
The Cleveland Iron Market.—Owing to the Christmas 
holidays ‘there will be no regular iron market until to- 
morrow (Thursday), but each day finds trade more de- 
pressed. There is little business doing. No. 3 Cleveland 
pig iron is quoted 36s. 6d. per ton f.o.b. for either prompt 


Senstuation of Tested aint Beenaet tm, | * delivery over the winter months, although as a matter 


enshurst, | 


of fact this quality can be bought for 3d. per ton less. 
Compared with previous months the shipments are 
small, but they are just about what are expected at this 
season of the year. The reports from Glasgow and other 
iron centres are depressing, and the fall in Scotch iron has 
had a discouraging effect here. Messrs. Connalfand Co., 
the warrant storekeepers, have a stock of 62,800 tons at 
Middlesbrough. This is a decrease of 56 tons on last 
week. In Glasgow they hold 583,678 tons. 


The Manufactured Iron Trade.—The manufactured iron 
trade continues dull. Ship plates are quoted 5/. 10s. per 
ton, and angles 5/., less 24 per cent., at works. Most of 
the mills and forges are idle this week in consequence of 
the holidays. 


The Steel Trade.—The steel departments are unaltered. 
Prices are still low, and the prospects are not at all 








encouraging. 
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The Wages Questions.—The Cleveland ironstone miners 
have the sliding scale still under discussion, The iron 
workers of the North of England, having relegated the 
wages question to arbitration, arrangements are being 
made for holding a court as soon as possible. It is 
éxpected that the arbitrator, Mr. R. S. Watson, will be 
ans to fix a day next week at Newcastle, and it is be- 
lieved that at most two days will complete the arbitra- 
tion, after which Mr. Watson will be in a position to give 
his award within a fortnight. 


Shipbuilding and Engineering. — The whole of thé 
statistics for the northern rivers have not yet reached us. 
With regard to the Tees we have received a complete re- 
turn, from which we are able to say that during this year 
the builders.at Stockton and Middlesbrough have con- 
structed forty-five vessels, with a total tonnage of 81,541 
tons, compared with 65,048 in 1882. It is to be regretted, 
however, that while this great industry has reached an 
unprecedented output, orders are now exceedingly scarce. 
With the exception of one firm on the Tees, all the 
builders on that river are finishing their last ships, and 
have no orders on their books. Messrs. R. Dixon and Co., 
of the Cleveland Dockyard, Middlesbrough, and M. 
Pearse and Co., of Stockton, are each intending to put 
down asteamer on speculation. The prospect of ship- 
building has not been so gloomy for several years. There 
is a belief, however, in some minds that after the first 
quarter of next year, trade generally will gradually 
revive. Engineers have a fair amount of work on hand. 
Most of the marine engine builders are drawing near the 
end of their orders, bnt there is a good deal of bridge build- 
ing going on. Some idea of the activity existing at Messrs. 
Blair and Co’s works at Stockton may be gathered from 
the fact that this firm, who have attained such a high 
reputation for marine work, are now paying 600/. per day 
in wages, 


New Kiyp or Brick FOR TUNNEL Roorina. —The con- 
tractors for the tunnel on the Pittsburg Junction Rail- 


| way (U.S.A,) are making the borings from the tunnel 


into bricks for roofing it. Two mills are employed 
to pulverise slate, rock, earth, and everything else into 
a mass of clay, upon whicha stream of water is kept 
playing. As fast asit is pulverised, it is forced through a 
tine sieve, and carried to a chamber where it is subjected 
to the usual processes, and whence it emerges in the form 
of hard tough brick. 





Patents, &c.* Act, 1883.—We are requested to state 
that no applications under the New Patents, &c., Act will 
be accepted if they bear a date prior to the Ist of Janu- 
ary, 1884, the day upon which the Act comes into opera- 
tion. Copies of the rules under the Act can be purchased 
at the Patent Office, sale department, Cursitor-street, 
Chancery-lane. It will not be possible to place the forms 
for application under the Act for sale at various Post 
Offices before the 29th December, but any persons“if they 
think fit may prepare forms in manuscript in conformity 
with the rules. 

War Maps.—We have received from Mr. James Wyld, 
of 11, Charing Cross, S.W., two new maps of the Soudan 
and Tongking. The former shows the countries between 
Suakim and Presiion, and from the confines of the Nubian 
Desert to Gondar, the Lake Tsana, and the Blue and 
White Nile. It also shows an auxiliary map of Egypt, 
with the whole course of the Nile and the Red Sea, and 
enlarged plans of Khartoom and Suakim. The size is 
18 in. by 26in., and_the scale 36 miles to aninch. The 
second sheet embraces Tongking, Annam, and the 
frontiers of China; scale twenty miles to the inch. It 
also gives plans of Hue and Hanoi, with an auxiliary 
map of the adjoining countries, Siam, the French pos- 
sessions at Saigon, &c. Size 20in. by 26in. All that is 
known of these countries appears to be delineated on the 
maps, and they will be a great advantage to such as take 
an interest in following the course of the very important 
enterprises which are afoot in those regions, 





VENTILATION OF THE HospitaL Suip ‘‘ CastTaria.”— 
TheLocal Government Board have approved the adoption 
by the Metropolitan Asylums Board of Messrs. Robert 
3oyle and Son’s patent self-acting air pump ventilators 
for the ventilation of the twin ship Castalia, which, 
having been acquired by the Board, is being converted 
into a small-pox hospital. We understand that this is 
one of the largest ventilating contracts that Messrs, Boyle 
have yet undertaken, there being twenty air pump venti- 
lators 6ft. in diameter and sixteen 8 ft. in feos, Aa in- 
cluded in their contract, which embraces all the neces- 
sary shafting, fixing, &c. When the work is finished, 
owing to the elaborate and complete nature of the arrange- 
ments, it is expected to be one of the most unique ex- 
amples of ventilation in existence. The air pump ventila- 
tors are also being applied to the transport steamers 
attached to the Castalia. Messrs. Boyle are at present 
executing a large navy contract for the Dutch Govern- 
ment. Their present ventilators, upcast and downcast, 
supplied for the ironclads being made wholly of copper, 














